


CONTROL SURVEYS w

GEOD, D,
L ’;b SUPEk/,f)} 3 L3 g,PER/yf)}
D & WM Fop e O € A0 26X Fop 4 O
s %%, ¢ e S LA
Qs tSe QL Y4
VAR ] H 52D
. = zZx . - z>
nze Sa Wi RS
35% IEm X0 FIMm
2%, OISR D%, Sy
%, %, Sy 4“4‘; o 7_,;’0;2 N st °~5’
ONZEWE Fgruos SR
ALY Yy uowt

QUARTERS OF LEVELING PARTY~WISC.

AN STATION SHUT EYE MT. CALIF.

LONGITUDE OBSERVATION_ A HILL, MD., 1930

GLATION~S.E ALASKA

TRIAN

TRIANGULATION STATION ASQUAW DOME ~CALIFORNIA

<

BE RN




TH S BULLETI N CONTAI NS

CONTRCL SURVEYS (Fronti spi ece)
THE BULLETIN - (1) FROMTHE QUTSIDE, (Il1) FROMTHE INSIDE « &
AERI AL PHOTOGRAPHY AND COAST SURVEYS

O S ReadinNg « v s ¢ ¢ s o ¢ o ¢ o s ¢ s s « s o o & »
STUDY CF ERRCRS | N STAR SI GHTS, CGECRCGES BANK, 1930

L. S, Hubbard =« ¢ o o s « ¢ ¢ & s 2 » o s s s % o o o =
PROGRESS ON THE EXPANDED PLAN FCR CONTRCL SURVEYS

WN BOWE « ¢ « o o o «a o o« ¢ o 8 =« ¢ ¢ s s s s s ¢ o
COASTAL TR ANGLLATI CN

C A Egner and F. S Borden . « « &« o« « ¢« ¢ s o s ¢ s &
CRGAN ZATI ON FOR HYDROGRAPH C WORK ON GECRCES  BANK

F. L. PeacoCck « o « & o s o ¢ o o & 2 o o 5 o o« o + o« »
COWPI LATI ON CF AERI AL PHOTOGRAPHS

W J. CNOVAN « « o 2 o 2 o o o o s & ¢ svee s s o o o o
THE SURVEY SH P HYDROGRAPHER

G T. RUGE « + o o s & s o & s s a s s s s so3ne s s o =
THECDALI TE O RCLE TESTS

JON BOW €, Jlre « « o« o o o s s « « & o o o o s 2 s s »
REM N SCENCES OF W RE DRAG WORK

N. H HeCK o o o« ¢ o & o 2o s o5 ¢ o o » o6 s s s s + »
LONG | SLAND MYSTERY SCLVED BY W RE DRAG PARTY (11l ustrated)

B. H RQOg « s s s o =« s o a4 « o o o o s o s s s o o s s
MESSACE FROMA NEWDIMSION CHEF ¢« ¢ ¢ 4 o ¢ o « o s o s «
PLOTTI NG THREE PA NT FI XES W THOUT THE USE OF A PROTRACTCR

A M Sobieralski « « ¢ ¢ o ¢ ¢ ¢« « ¢ o « 5 » s s o s
COVPUTATI ON AND ADJUSTMENT CF BUOY CONTRCL NET, GECRGES BANK
FOG HAZE AND CLEARWEATHER, CECRGES BANK « & ¢ v ¢ o o ¢ &
REDUCTI ON CF | NCLI NED ANGLES TO HCR ZONTAL ANGLES

F. B. T. Siens and W D. Lanbert « « « ¢« « « « ¢« « & & &
THE EARTH AS AN ENG NEER NG STRUCTURE

WN BOWE « + ¢ ¢ o s o o « o o o o o« scco o0 s s 5 & o
RATI NG CF PATENT LOGS

G D CwmieandM A Hecht .+ & ¢« ¢ v o0 ¢ o ¢ o ¢ o &
NOTES ON CONTRCL FCOR AERI AL PHOTOGRAPHS

O S Reading « s « o« ¢ o o o 5 o o o o « o s s 2 o o »
PORTABLE R A R SETS

H G Dorsey and O W Smainson . . .
SUPPLEMENTAL USESCFAIRPl—DTCGRAPHCSI—EETS

B. H Rggand E. H Bernstein « « « ¢« « ¢« s o s o « « &
MJTI NY CF THE SCHOONER EW NG

R R Lukens « . « « « v « « . sie s e s e s e s
CR A N OF SUBMARI NE VALLEYS, GEG?GESBAN(

N H Heck, F. P. Shepard and K. F. Mather ... . « « « .
HYDROGRAPH C S| GNAL W TH TR ANGULAR CROSS SECTI ON

H A Paton and W F. Deane « « « « ¢ o ¢ » s o s s s

WRI NKLES | N FI ELD AND CFFI CE WORK
O W Swainson, C. A. Egner, A M Sobieralski, EE W
Ei ckel berg, F. B. T. Siens, G C Jones, W D. Patterson,
E. F. Curchand H W Henple « ¢ « ¢« o ¢« ¢ o ¢« « o & &
COMMENTS ON PREVI QUS ARTI CLES
O W Smainson, G D. Cowe and AL L. Shalowitz ., . . .
CAN YOU BQUAL 1T & srvrs oma s e a e e e s e
PERSONAL AND PERSONNEL & v v v ¢ 4 v 4 s o o ¢ & &

* s+ e
- ™ - 3
. ¢
* e v
. . ) °

LI} - .

Page

13
18
22
28
35
40
44
47

50
51

52
57
59
60
63
67
68
72
79
83
87

91

93

101
104
108
114
116



l.
THE BULLETIN

. FROM THE OUTSIDE

BUREAU HYDROGRAPHIQUE INTERNATIONAL. <« INTERNATIONAL HYDROGRAPHIC BUREAU.

MONACO. MONACO.
Adresse télégraphique, BURHYDINT. MONACO. \ Télephone, MoNAcCO, §-87.
Tél. Code.BenTLEYSs complete Purase Cope, 1921,
P " . _Ith, January ... ... _19.31
Adressez toute communication su ‘Secrétawre- L Address all communications to the Segretary-Genesal
Général et dens la réponse prigre de rappeler No.l.H.B. 923_ bx_-_‘"]}ﬂz_ _IA¥ and in repiying plesse quote the date and number
‘la date et le numéro de cette lettre. P i oF this fetter.

Sir,

The | NTERNATI ONAL HYDROGRAPH C BUREAU grateful Iy
acknowl edges the receipt of a copy of the Decenmber 1930 nunber
of the Bulletin of the Association of Field Engineers, U.S.

Coast and CGeodetic Survey.

2.- If this nunber is a representative one, it nmay be stated
without fear of contradiction that your Bulletin is one of the
nost interesting and val uabl e publications issued for the benefit
of hydrographic and other Surveyors.

3.- Therefore it is of the highest interest to this Bureau
and to the Surveyors of its Menbers and | venture to request

(a) that this Bureau be supplied with past and future issues

(on repaynent if necessary) and

(b)that the Bureau be permtted to give extracts (in

English and French) fromyour Bulletin in its publications

In the hope that a favourable answer will be given to these

requests
| have the honour to be,

Sir,

Your obedi ent Servant,

oo om 2ECTR RNIOR DSB ORE

ot ARDER B

Secret ary- Ceneral .

The Chair man
Executive Comm ttee
Associ ation of Field Engineers,
U. S. COAST AND GECDETI C SURVEY
Depart ment of Commrerce
V\ASH' ’\UO\' D C C&GS  Print (R-169)



Department of Commerce
Cfice of the Secretary
Washi ngt on Decenber 30, 1930.

MEMORANDUM
To: Captai n Patton,

Coast & Geodetic Survey.
From M. Kerlin.

The Secretary sent to M. Henry Morgan at 23 WAlIl Street, NewYork Gty,
a copy of the Decenber Bulletin of the Association of Field Engineers of
your service which you kindly forwarded to hi mseveral days ago. | amen-
closing a copy of a letter which the Secretary has just received fromM .
Morgan. WII you see that his nane is listed to receive any future editions
of the bulletin which may be issued?

M K
—— () -
23 Vall St., NewYork Gty
Decenber 29, 1930.

My dear M. Secretary:

I have been nost interested to receive your letter enclosing a copy
of the Decenber Bulletin of the Association of Field Engineers - U S
Coast and Geodetic Survey, telling of the work which the forner Corsair
has been doing during the past sumrer. It is nost interesting, and we are
all so delighted that the ship has proved useful to the service. | wish
that it were possible to get one's name on the subscription list for this
Bulletin, as it is a nost fascinating publication. The designer of the

cover is certainly nost ingenious - it |ooks very famliar to ne.
Wth renewed thanks and best w shes for the New Year, | am
Yours faithfully,
H D. Morgan

Hon. R P. Lanont,
The Secretary of Conmer ce,
Washi ngton, D. C

—— () ——

h Board the OUNANRD R M S, "AUSON A'
Pier 56, NewYork Gty.
The D rector, 2 Jan. 1931
U S. Opast and Geodetic Survey,
Washi ngton, D. C

Dear Sir:

| beg to thank you for the "Bulletin" for Decenber 1930 which | rmuch
appreci ate and which covers ground of the very greatest utility to the
navi gator. Having had cormand in 1917-10 of one of H s Britannic Magesty's
sloops of war, | have read with the greatest interest the essay by Ensign
Tribble, re-detonating Bonbs on Georges Bank.

W shi ng your departnent every success in the New Year,

| amSir:
Your obedi ent servant,
P. A Mircl ue,

Captain, R N R



| NTERNATI ONAL  HYDROGRAPH C BUREAU
Monaco
M/ dear Captain Pat t on: January 16t h, 1931.

The Decenber 1930 BULLETI N of the ASSOO ATION CF FI ELD ENG NEERS of
the U S Coast and Geodetic Survey recently received by the Bureau is so
very interesting that | amtaking the liberty to wite this personal
letter to you requesting that you send to me an additional copy of the
Decenber Bulletin and also a copy of the June Bulletin, which you nention
inthe first paragraph of your preface to the Decenber Bulletin. As Cap-
tain Tonta expressed hinself to nme, it is the best thing of the kind that
he has seen.

Shoul d there be any expense for the additional copies please let ne
knowand | will reinburse for them

Wth best wi shes for you and your staff for the New Year.
Sincerely yours,

(Sgd.) Andrew T. Long.
Captain Patton
Drector of the U S Coast & Geodetic Survey,
Departnent of Comrerce,
Washington. D. C o

112 State Street, Boston, Mass.

M. R S Patton, Drector, Dec. 19, 1930.
U S Coast & Geodetic Survey,
Washi ngton, D. C

Dear Sir:

In this norning's nail a very plain envel ope showed up fromyour De-
partnment, and on opening it up | found a nost interesting book in the form
of a Bulletin of Decenber 1930 - showing the activities of the survey of
Geor ges Shoal .

Not knowi ng who was responsible for sending me this volune, | wite
to offer ny thanks and appreciation of it - and to say that it is inter-
esting, is to put it very mldly indeed.

e glance of it is sufficient to showme that it will be enjoyable
reading as well as instructive, and | feel honored to have this copy.
Yours sincerely,
KELMN & WLFRID O WH TE CO
(Sgd.) WIfridQ Wite, President.
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1. FROMTHE | NSI DE

Conmander Bor den

| have been giving much thought in recent nmonths to our Field Bulletin.
It is something that, inny judgnent, is neeting a long felt want in this
Bureau, and | hope that our Association can keep it going indefinitely in
the future.

The engi neers and ot her techni cal enpl oyees of the Coast and Geodetic
Survey have witten a large nunber of scientific and engineering papers for
various journals, but it is rather difficult to have published articles
telling what should be done and how met hods shoul d change, etc. There are
a limted nunber of engineers who are interested in "the details invol ved
in the devel opnent of our apparatus and i nstrunments. Qur own peopl e can
use our journal or bulletin as a neans of expressing their ideas as to how
things mght be changed for the better. W have lots of discussions over
the lunch table here in Washington, D. C on Coast Survey matters. n
board a ship we have lots of discussions on instruments, nethods, etc., in
the wardroom Many of the ideas that are devel oped in these di scussions
should be presented in the Field Bulletin in order that men on other ships
and at other stations mght have the advantage of them |In other words,
the Bulletin is like a technical newspaper and we should not linit ourselves
tomerely telling what is the adopted policy of the Bureau or to describing
an adopted nethod or an instrument that has been conpleted. W should tel
what we are thinking of doing, what we think should be done, and then when
sonething has started, our Bulletin should, with each issue, tell howfar
an instrunent or method or policy has progressed. |f we wait until things
are finished, we destroy that enthusiasmof our peopl e which could be arous-
ed and mai ntained by telling them beforehand that we are doing somnethi ng and
that we would i ke to have suggestions fromthem A notice of a conpleted
event is usually dull reading, but we are always interested in | earning
that something is going to be done or that sonething has been started. W,
inthe Bulletin, can arouse the interest of our engineers and make them

think with us.

I have frequently told the chiefs of party, working in the D vision of
CGeodesy, that they should study their work with a viewto hel ping the
Bur eau advance the science and art of geodetic surveying. | have told them
that they are closer to the work than we here at this office and that many
things nust come to their ninds which would be valuable to us here in Wash-
ington if they would only |l et us know about them They have been tol d that
great progress has been nade in geodetic surveying during the past 20 years
and that we will undoubtedly nake further progress in the years to cone.
They have been told that it is reasonably certain that if they woul d | et
their inmaginations run freely and cooperate with the officials at Washi ngton
by presenting their views orally and in witing we would be able to crowd
into the next five or ten years the amount of progress that normal |y woul d
come only in twenty years.

What | have said about the geodetic work will apply to every ot her
class of work of this Bureau. W nust stinulate our engineers and others to
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think over our work and probl ens and to see whether it is not possible to
think out newways of doing things that would be better. The Field Bulletin
furni shes a place where the thoughts of our engineers can be perpetuated,
and surely what one man thinks on a ship in Alaska is very apt to stimil ate
soneone working off the coast of Florida to expand the idea that is first
presented. Free discussion is the only means of progress, and since our
engineers are so widely scattered, they can have this discussion in the
Bulletin, and it is the only way in which, they can present their views.

O course, the Bulletin nust not contain a criticismby one engi neer
of any other menber of the Survey, and suggestions for changing the existing
program shoul d be couched in such | anguage as not to be of f ensive.

I think we need not fear that the discussions that are engaged in in
the Bulletin will be construed as definite policies that are followed by the
Bureau. | feel that if engineers outside of the Survey should read the Bul -
letin, they woul d understand the statenents that are nade or letters that
are published and perhaps this night lead to constructive criticismand sug-
gestions fromthe outside nan.

| amwiting as above to indicate two things; one is, that we keep the
Bulletin going as it is, furnishing a nediumfor free and wi de exchange of
views and ideas; the other is, that we try to nake it an official bulletin,
publ i shed by the Governnent and sold by the Superintendent of Docunents. W
can carry out the first idea, for | think we all want the Bulletin to con-
tinue and succeed. The latter idea may not be practicable now, but within
a fewyears perhaps we can have it changed froma Fiel d Associ ati on Journal
to a Bureau Journal, paid for fromFederal funds.

If I can be of any assistance to you in furthering the interests of the
Bulletin, do not hesitate to call upon ne.

(Sgd.) W Bowi e
Chi ef, Division of CGeodesy.

- O -

Commrander Bor den:

In coomenting on the Field Bulletin, | think the question of circula-
tion is of inportance.

In the first place, we nust face an acconplished fact, that is, that
the Bulletin has been sent to various people and has received strong commen-
dation and the desire has been expressed that it be continued. It is quite
likely that the same will be true of future bulletins and, if so, this
shoul d outwei gh to sonme extent the danger of possible criticisns.

There is another point | think should be considered, that is, that the
Bulletin can well be used to try out ideas which otherw se m ght appear in
of ficial manual s w thout having had the benefit of field criticisms. It is
ny opinion that if a proper disclainer appears in a conspi cuous place, we
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are In a position to answer any outside criticismand, on the whole, | think
the gain will be greater than the | oss.

Accordingly, while there woul d be sone advantages in keepi ng the Bul | e-
tinentirely within the Bureau, | think the advantages of doing otherw se are
even greater. W& certainly can not ignore M. Mrgan's request, and havi ng
granted one request, it is difficult torefuse others. |[If, however, there
isto be circulation of this sort, it seens that, w thout expressing the
least criticismof your work, which has been excellent, responsibility should
be nmore widely spread either to a special editorial board or to the nenbers
of the executive commttee, if they are willing to performthe duty.

I would like to suggest that in a future nunber you devote at | east
hal f the nunber to the non-hydrographic duties of the Bureau. Even though
there is a special bulletinin the Dvision of Terrestrial Magneti smand
Sei snol ogy which is sonewhat sinmilar to the one prepared by you, it is cir-
culated only to the menbers of the Dvision and to the menbers of the De-
partnent of Terrestrial Magnetismof the Carnegie Institution of WAshi ngton
and it is perhaps rather too technical for our field officers. However,
each branch of the work has matters of interest on which the whole force
shoul d be i nf or ned.

(Sgd.) N. H Heck
Chief, Dvision of Terrestrial
Magneti sm and Sei snol ogy.

—— O -

Commander Bor den:

Reading the Fiel d Association Bulletin is to me a pleasant visit to the
various field and office units of the Bureau with all travel expense paid
by the Association. |t provides a chance to exchange views and to express
quite freely what we are doing and what we hope to do, and to indicate op-
portunities, as we see them for inprovements of methods or equi pment. To
know t hat throughout the Service constructive thought is being given to all
the different phases of our work is stimulating for we have brought hone to
us the fact that the Bureau is alive and growi ng. The cost of sending
copies to a selected and limted list outside the Bureau may be consi der-
able, but the benefits to the Bureau will be great.

(Sgd.) E. H Pagenhart
Chief, Dvision of Charts.

—— () -

Commander Bor den:

The first thought that occurs to ne in comenting on the Bull etin of
our field corps is that, in any case, it should be continued along its
present lines. Aside fromits value as a nmediumfor nutual exchange of
i deas anong officers engaged on simlar field operations, it is nmost hel pful
to an officer, tenporarily assigned to special work, in keeping himin touch
with the other varied activities of the Bureau. During ny |ast assignment
as inspector of construction on the building of the Ship HYDROGRAPHER for



exanpl e, | woul d have been out of touch, with the devel opnments of the new
and nodern field methods evolved within the past fewyears but for the Bul -
letin. And, too, they are coning thick and fast! It is quite probable, of
course, that the officer of the past had many good ideas |ong since hidden
and forgotten in reports in the files of the Bureau.

Al lines of human endeavor during the past ten years have nmade epo-
chal progress in the invention of newer and nore efficient neans and of in-
tensi ve devel opnent of the ol der nethods due, in a large neasure, to devel-
opnents brought about by the exigencies of the World War. As exanples, the
hydrography of ten years ago is scarcely recognized in the hydrography of
to-day. Likew se, the topographic work of to-day trill soon be history.

VW are fortunate in being in our Service during this constructive era.
Yet we shall find ourselves in an unenviable position should we fail to keep
step with current progress. V& are falling inline at least, if not |eading,
due in considerabl e extent to our exchange of ideas through the Bulletin,
whi ch not only furnishes the nedi umof exchange but al so in some neasure the

urge to create.

The Bulletin quite often will serve another useful purpose in furnish-
ing the means of free discussion of methods before they find their way into
the official publications and nanuals of the Bureau. It is quite possible
that some of these would not have appeared in official publications had
they first received such discussion in the Bulletin and actual trial in the
field by officers on active field operations.

In case of wider circulation, possible unfavorable criticismfromout-
side sources of nethods and procedure discussed in the Bulletin is |ess un-
desirable than simlar criticismof the official publications of the Bureau,
since, inthe former case, the criticismis ained at an individual rather
than at the Bureau. |In fact, constructive criticismis to be desired rather
than shunned and shoul d recei ve careful consideration. It generally results
in inproved products.

Contributions have been well distributed. | was especially glad to
note the papers in the Decenber Bull etin by our younger officers. This is
indicative of nore than passive interest in their work and should be en-
couraged since in a fewyears they will be the directing force of the Ser-
vi ce.

The matter of circulation of the Bulletin will |ater assune greater im
portance than at present and should be given consideration at this tine in
order that abrupt change of policy in this regard need not be made after the
publication may have received fairly wide circul ation

Sci ence recogni zes no boundaries and personally | favor a wide circu-
| ati on among organi zations simlarly engaged both in this country and abroad,
provided this can be acconplished without detrinment to the Bulletin. By
this is meant undue editing, which wuld tend to stifle the publication as
a mediumfor the free and spontaneous exchange of ideas, suggestions and
net hods within our own corps and finally create the inpression that an idea
nmust be fully devel oped before publication in the Bulletin.


Likevd.se

| feel, however, that the Director will never require editing beyond
that of the Executive Committee of the Association, provided we take care
that our papers are confined strictly to technical subjects and refrain from
matters touching on the policies of the Bureau. Matters of general interest
to the corps, as, for exanple, proposed |legislation and related natters or
natters on the policies of the Bureau, would generally originate in the
Drector's office and naturally shoul d recei ve approval before publication.
Such editing, however, will in no sense affect the spontaneity of the Bul -

| etin.

The circulation of the publication outside our own corps beings up the
question of the cost of the preparation of the nunber required to nmeet pos-
sible future requirements. Wile we nay be quite glad to distribute the
fewrequired at present, the burden of a wi der distribution would be excess-
ive on our conparatively small organization. Consideration mght well be
given then to the propriety of placing a nonminal charge for a yearly sub-
scription or for single copies, only sufficient, however, to cover the actual
cost to the corps as nearly as this may be determ ned.

I wish you continued success in the publication of our Service Bulletin.
M ease do not hesitate to call onnme at any tine that | may be of service.

(Sgd.) G T. Rude,
Chi ef, Division of
Hydr ogr aphy and Topogr aphy.



AER AL PHOTOGRAPHY AND COAST SURVEYS

O S Reading, U S- CQoast and CGeodetic Survey.

The probl emof keeping the topography on our charts up to date between
conpl ete resurveys has resenbl ed that of the famous frog clinbi ng out of
the wel | who slipped back three feet every time he junped up two. Each
partial survey seens to introduce new conplications or discrepancies.

Aside fromthe surveys nmade by the field parties of the Bureau, nearly four
times as many speci al surveys fromother sources are applied to the charts
each year in the effort to keep themup to date. Unfortunately, the in-
formation fromother sources often | acks adequate data for accurate plot-
ting on the charts and the cartographer nust be content w th an approxi nate

position. In addition, the changes reported by others conprise but a m nor
part of the changes whi ch occur, particul arly topographi c changes, such as
new | andrmar ks, wharves, bridges, dredging and filling, etc. The newre-
sult is that each large scale chart gradually slips | ower and | ower in
accuracy of topographic detail until it is practically obsolete in this

r espect .

Aerial photography offers a particularly efficient nmeans of breaking
up this cycle; a neans of keeping the topography of the charts up to date
to an extent and with an accuracy never before contenplated. If four well
defined poi nts whose geographi c coordi nates are known appear in the over-
lap coomon to two aerial photographs, the renaining features of the overlap
may be accurately plotted without further ground measures. |If the terrain
be | evel , a single photograph will suffice. The devel opment of aviation
has nade it easily practicable to fly the coast each year, inspect the
|atest editions of the charts, and photograph the changes whi ch shoul d be
charted. Such phot ographs show the new conditions as they actually are -
not as they were planned, but often not conpl eted; a distinction of inpor-
tance when revising charts fromconstruction blue-prints. This distinc-
tion often can not be nade w thout a careful inspection on the ground or
even a new survey of the locality.

New Phot o Topogr aphi ¢ Survey Necessary.

The requirement that three or four distinguishable points whose coor-
di nates are known nust appear in a photograph, if it is to be plotted
wi t hout measurenents on ground, is a severe limtation of revision by
occasi onal phot ographs when the present condition of our surveys is con-
sidered. The original surveys are too obsol ete and nost of the revisions
that have been made are too limted for the purpose. But air photo topo-
graphy offers an economcal and efficient neans of naking a basic survey
which will supply plenty of such points for later revision by neans of
i sol ated phot ographs. (See acconpanying plate show ng a portion of photo
t opogr aphi ¢ sheet 4567) .

An increase in topographic detail on our charts is not necessarily
contenpl ated as the points required for plotting revision photographs woul d
be furnished on the photo topographic survey sheets.

It is this infinite nunber of such points, this infinite amount of
topographi c detail, which is one of the nost outstandi ng advant ages of the



-10-

ai r photographic surveys. This detail is limted only by the character of
the terrain and the scal e of the photographs. It can be traced on the
phot o survey sheets for only the cost of the extra drafting required. It
issufficient for conmpiling al most any type of map and, therefore, saves
many speci al surveys and the rephot ographing and replotting of the sane
area by other organi zati ons.

The permanency of such detail for the purpose of controlling future
revisions may be indicated by a reference to the discovery by neans of air
phot ographs of portions of the road systemestablished by the Romans in
QGeat Britain. The location of the roads of the third century could be
traced by differences in the vegetation which were apparent in the photo-
graphs but not on the ground. A though it is expected that the devel op-
nment of our country will require resurveys on larger scales within a cen-
tury, it is evident that the photo surveys will furnish anple detail for
revi sion purposes for an indefinitely long period of years.

A survey at this tine of the vast areas of narsh and beach now con-
sidered of little value will be of incal culable usefulness in the future
for settling litigation regarding property lines which are bound to arise
when such | ands increase in value. The old surveys by this Bureau have
been used as evidence in all inportant litigation of this character

In the study of shoreline changes, the faithful ness and dependability
of the representation of detail is a great advantage, for changes are fre-
quently so radical as to throw doubt on the accuracy of the surveys.

Note that the detail is traced fromthe photographs, not sketched be-
tween rod rendings as with the planetable, and is therefore much nore exact
and characteristic of each unique feature. This photographically exact de-
tail is especially useful in charting irregular shorelines, conplicated
i nsi de passages, and waterfronts of harbors. It enables the mariner in
such close quarters quickly to identify his position when any uncertainty,
due to sketched, generalized or obsol ete topography, is nost damagi ng.

The val ue of photographically exact shoreline for conplicated chan-
nels may be illustrated by an experience of Lieutenant R gg, while he was
soundi ng the waters of the Ten Thousand Islands, Florida, with prints of
the air photo topographic surveys for boat sheets. This area is a conpli-
cated network of channel s between nmangrove islands which all |ook alike
to the unaccustomed eye. As the time avail abl e for the hydrography was
extremely limted, M. R gg enployed a pilot or guide, who had spent all
his life on the islands, to showhi mthe best channels. The pilot knewhis
channel s alright, even though they ran all over the place and were unnarked.
e day, however, they worked a bit away fromthe usual routes and when the
day' s work was ended, the coxswain of the |aunch headed down a channel in
the general direction of the houseboat on which the party was quartered.
After a fewmnutes the pilot adnitted he was |lost and did not know whi ch
fork to take next. M. Rgg took out the boat sheet and found no difficulty
in spotting the location of the launch fromthe photographically precise
shoreline. Wth the sheet before him he then conned the | aunch severa
mles through a maze of strange channels to the quarter boat. Needless to
say, the pilot had all due and proper respect for Coast Survey officers and
nmet hods thereafter.
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The drawi ng of contours fromthe photographs is not contenplated at
present because the area nost in need of resurveys, the South Atlantic
Coast, is very flat. The detailed planinetry of the photo survey sheets
as plotted at present will greatly facilitate the contouring of such ter-
rain with the planetabl e where contours are needed for purposes other than
charting. In nore rugged areas very good formlines may be sketched on the
phot ogr aphs under a stereoscope fromspot heights obtained on the ground.
Shoul d | ater needs require it, the expensive nmachines plotting contours
directly fromthe photographs nmay be obtai ned. Such machi nes do not ex-
pedite planimetry with reasonably |evel photographs and noderate relief,
nor are they suited to contouring very flat terrain.

The econony of the air photo topographic surveys for our purposes is
indicated by the Florida East Coast sheets which cost $18.40 per mle of
shoreline and $14.20 per nmle of area (no contours were drawn). The aver-
age of the cost of all planetable projects of nore than 100 nmiles in ex-
tent, since the cost analysis formNo. 615 has been in use, is $47.25 per
mle of shoreline and $106.18 per square mle with formlines. It wll
ordinarily be necessary to suppl ement the photo sheets with a traverse to
| ocate signals for inshore hydrography. Such traverses cost $15.32 per
mle in Florida. The cost of both photo base nmap and signal traverse,
$33.72, is less than three-fourths of the cost of the planetabl e survey
including only detail which can be |ocated froma shoreline traverse.

Phot o Topogr aphi ¢ Sheets Excel | ent Base Maps.

It is believed that the highest graphic accuracy may be obtained in
plotting our photo survey sheets by using a precision nodel of a five |ens
canera simlar in general design to the one recently devel oped by the Arny
Air Corps. At an altitude of ten thousand feet, this camera photographs
on a scale of 1:20,000, a field tenmles across. As the coastal triangu-
|ation stations are spaced not nore than five niles apart, at |east one and
usual ly two or nmore will appear in each photograph. By neans of suitable
overlap, such an interlocking of the photographs may be secured as to give
anost rigidplot. In this nmanner all the distinguishable detail of the
phot ographs may be plotted as accurately as the draftsman can work on the
scal e used. Each clearly distinguishable feature thus will becone a fourth
order control point for plotting future photographs, hydrography, or other
graphi ¢ surveys on equal or snaller scales.

Inaddition to their value for future chart revisions, the photo sheets
al so serve adnirably as base maps for coordinating and conpiling all the
surveys of alocality. The larger metropolitan areas of the country have
been conpel | ed to make accurate detailed surveys in order to obtain base
maps on whi ch their nmany special surveys could be conpil ed and with which
their future devel opnent could be intelligently planned. These netropoli-
tan maps are usually based on the geodetic control and in other respects
are also equivalent to the photo sheets. There exists a |amentabl e | ack
of coordination between the surveys of nmany other parts of the country.
The original cadastral surveys were usually nmade when the land had little
val ue and were often very cheaply and poorly executed in consequence. The
boundaries so established are maintained by law. Later, as the localities
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commence to devel op, railroad, highway and construction surveys are nade.
Such surveys are connected to the cadastral net for purposes of title or
right-of-way registration, but they are nade with such varying degrees of
accuracy that any attenpt to conpile a map fromsuch data | eads to rmuch
confusion and uncertainty. There is great need, particularly among county
engi neers, for a base nmap, accurate enough to be trustworthy, coordinated
with the geodetic datumso it will fit adjacent maps and on a | arge enough
scale to show the details of devel opments. The air photo survey sheets
show al | features distinguishable on scales of 1:10,000 or 1:20,000 in
their true relation to the geodetic control, including streets, roads and
boundaries of larger fields as well as shoreline and | andnarks. The cadas-
tral surveys are so frequently connected to such detail that they can be
plotted on the photo sheets wi th a mni mumof expense for resurveys.
Speci al construction surveys may al so be plotted with equal facility. The
devel opnent of the localities whose surveys have been so coordinated and
mapped can not fail to be nore intelligent and expediti ous.

Summary: When this Bureau began topographi c surveying, it achieved
a reputation for outstandi ng accuracy and faithful ness in the representa-
tion of detail. Wth the growth of the country it has been inpossible to
keep up with the nmul titudi nous changes and we have been forced to depend
on niscel |l aneous maps and surveys often of doubtful accuracy. Aeria
phot ography offers the opportunity to reestablish our former standard.

A basi ¢ photo topographi c survey of the coast can now be nmade for
I ess cost than a ground survey limted to revision of shoreline and adj a-
cent detail only.

Al types of maps on equal or snaller scales may be conpil ed by in-
expensi ve suppl enenting of the photo survey sheets without repeating the
phot ography or the plotting.

The air photo topographic survey will serve as a base map for coordi-
nating and reducing to the geodetic datumthe nunerous special surveys,
private and public, constructional and cadastral, of the coastal area.
This coordinating will greatly increase the accuracy and useful ness of al
types of nmaps of the localities so surveyed.

The phot o t opographi ¢ sheets will save their cost many tines over by
expediting future revisions. Werever they are avail abl e, the topography
of the charts may be kept up-to-date by occasional air photographs to an
extent otherw se inpracticable and with an accuracy and econony unappr oach-
ed by any ot her net hod.
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REVI EWOF ASTRONOM CAL WORK AND A STUDY
OF ERRCRS, (GECRGES BANK, 1930

L. S, Hubbard, U S, Coast and Geodetic Survey.

Met hods Used.

The nethods used for conputing sights and ships' positions have been
di scussed previously in reports by. K T, Adans and G D. Cowi e (Report No.
1, 1931 - Association Bulletin, Decenber, 1930). nly two points will be
consi dered here.

(1) Determnation of Ship's Position.

The Summer bisectrix nethod of determning the best value of the ship's
position froma given set of observations was used. Wen a nunber of stars
were taken for a set at one tine, the foll ow ng met hods were used:

Stars considered of val ue enough to be used in the conputations were
given equal weight. Ghers were rejected as having no wei ght. Wen obser-
vations were taken on stars havi ng about the same azinuths, a resultant of
their Summer |ines was secured by bisecting their intersections. This re-
sultant was treated as a Summer line in conbining with other Summer |i nes.
Each set of sights resolved itself into a figure of four Summer lines with
sides facing approxi mately North, East, South and West. Summer bisectrix
lines were drawn between the Summer |ines which faced each other. The
i ntersection of the Sumer bisectrix lines was taken as the position of the

shi p.

(2) Determnation of Position of Anchor of Buoy.

When sights were taken, the bearing and di stance of the buoy were ob-
served. The heading of the ship was noted, for this indicated in what direc-
tion the current was running, and hence in what direction the anchor of the
buoy lay fromthe buoy. The scope of the chain was al so known. Thus the
bearing and di stance of the buoy anchor fromthe buoy coul d be determ ned.
The bearing and distance fromthe bridge to the buoy, plus the bearing and
di stance fromthe buoy to the buoy anchor gave graphically the bearing and
di stance of the buoy anchor fromthe ship's bridge.

Latitude and Departure Tabl es were used for summing the conponents of
the bearings and distances to obtain the bearing and di stance of the buoy
anchor fromthe bridge. This bearing and di stance was converted into dif-
ferences of latitude and | ongitude by means of Pol yconic Projection Tabl es.

Study of Errors

(1) Intercepts.

The distances of the Sumer lines in a set of star observations from
the true position of the ship were called errors in observations. To ob-
tain an idea of the size of this error and the cause of it, these distances,
or "intercepts", were scaled on all accepted sets of star sights taken
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during the season. "Those intercepts are averaged to obtain the total nean
intercept of the season and to conpare the mean val ues obtai ned by the
various observers with each ot her.

The total nean distance of the Summer lines fromthe ship's position
was .93 of amle. The Summer lines were fromthe observed bodies with

respect to the ship' s true position.

The nmean di stance of the various observers was as foll ows:
George DD Gowe (12 sets) 82 mile
W M Scaife (14 sets) .99 "
L. S. Hubbard (4 sets) 87 "

The greatest difference fromthe total mean of any observer was .06
of amle, or 111 meters. This would indicate that the personal errors in
observations were small and that the errors were due to external factors,
Plato No. 1 gives an abstract of the intercepts.

(2) Intercept Error Due to Difference Between Air and
WAt er Tenper at ur es.

It was noted in the star observations taken on Georges Bank, season
of 1930, that the intercept errors were from1/2 to 2niles and that the
Summer lines were invariably FROMthe ship's position. This neans the ob-
served angl es were | ess than the correct angles, or, in other words, the
observed horizon was higher than the correct horizon.

It was al so noted that when star sights were taken, surface water tem
peratures taken were froml/2 degree to 6 degrees colder than the air tem
peratures taken at the same tine. This would cause the apparent horizon
to be lifted above the correct horizon in accordance with the foll ow ng

quot ati on fromBowdi t ch, paragraph 301 (d):

"Wien the sea water is colder than the air the visible horizon is
raised and the dip decreased; therefore the true altitude is greater than
that given by the use of the ordinary dip table. Wen the water is warmner
than the air, the horizon is depressed and the dip is increased. At such
times the altitude is really less than that found fromthe use of the table"

A study of our observations substantiates this quotation in a general
way, but our observations were not numerous enough to draw concl usi ons as
to the amount of lifting of the horizon a given difference between air and
wat er tenperature would cause. A graph giving the results of observations
is showh on Plate 1.

The graph indicates that the greater the tenperature difference the
greater the amount of the intercept. Some of the observations are w de of
the line. These may be caused by differing tenperatures in different parts
of the area seen fromthe ship or by undetected streaks of |owlying fog,
whi ch were conmon in this area.

This rough graph woul d indicate that an intercept would be .4 of a
ml e when water and air tenperatures are equal and that the intercept
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woul d be zero when the water is about 3 degrees colder than the air.
Furthermore, it would indicate that when the water tenperature is consider-
ably warner than the air tenperature, as would occur off Georges Bank in
the winter tinme, the Sumer |ine would be TOMRDS the star fromthe ship's
true position.

A much | onger series of star observations with water and air tenpera-
tures taken close to the tine of taking the star sights is needed to draw
definite conclusions as to the effect of differences between air and water
t enper at ures upon i ntercepts

(3) Effect of Brightness of Horizon upon Accuracy of Sights.

It was suspected that because the horizon in the west is lightest, and
therefore best, during evening sights, and lightest in the east during norn-
ing sights, the sights taken in the nmorning mght be consistently east or
west of those taken in the evening.

An average of the sights at Buoy "W taken in the norning was conpared
with an average of those taken in the evening. They are tabul ated bel ow
Degrees of longitude are omtted, because identical for all observations.
(bservers GD.C and WM S.

Minutes of Longitude Minutes of Longitude
AM. P.M.
06.10 06.00
05.50 05.70
05.50 05.30
05.30 05.45
£5.89 05,50
06.33 04.89
6)34.62 08.37
05.77 7)39.41
- 05,73 05.73

PrulhuiSh. A ity

.04 AN, sights .04' west of evening sights.

The average of the nmorning sights gives a value of .04" (74 neters)
west of the average of the evening sights, a difference so slight that we
conclude that the difference in brightness of the horizon does not alter
the position secured by the observer.

(4 Rate of Change in Altitude of Celestial Bodies.

Al observations taken will be inaccurate due to such factors as w nd
blowing in the observer's eyes, pitch and roll of the vessel, rapidity of
notion of star, clearness of horizon and experi ence of observer. A nmeans
for testing the accuracy with which sets of sights were taken has been de-
vised. The means depends upon the fact that in a given latitude a star
with a given azinuth froman observer will have a rate of change in altitude
whi ch can be determned mathenatically. If the observed difference in alti-
tudes of successive sights is conpared with the nathematically correct dif-
ferences in altitude for the given intervals of time, the di screpancies be-
tween the observed and true values are an index of the accuracy of taking
the sights.
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Li eut enant - Coomander Adans first devised tables for these values for
work in the Hawaiian |Islands, picking the values fromK Q Publication No.
203 and No. 204. Tables and graphs were nade for the work on Georges Bank
by the sane met hod.

Such tabl es and graphs can be nore readily and accurately constructed
by neans of either of the two foll ow ng fornmulas:

Xx =15 cos L sin A Note: x equals the change in altitude,
or X = 4 sec L cosec A Note: x equals tine per 1° change in altitude.
The first fornula is used for securing the values for "Change in alti-
tude in mnutes of arc per mnutes of time". The second fornula is used
in securing the values for "Tine required for 1° change in altitude".

An exanple of the tables and a graph for the |atitudes of Georges Bank
are shown on Plate 2.

Inusing the tables or graphs, it is necessary to know the azi nuth of
the star, either by sighting on it with a pelorus when it is observed, or
by conputing the sight before the observations are tested fromthe graph.

Practi ces Proposed.

It is suggested that the follow ng procedures be experinmented wth
during the season of 1931 on Georges Bank:

(1) Water Tenperat ures.

In order that the effect of the difference between air and water tem
peratures upon star intercepts can be nore closely studied, it is proposed
that the tenperatures of the air and surface water be taken when star

sights are taken.

(2) Wi ghting of Sights.

Li eut enant - Conmander Adans recommends wei ghting of star sights accord-
ing to the feeling of the value of the sights. This feeling would be in-
fluenced by factors like wind blowing in the observer's eyes, pitch and roll
of vessel, rapidity of notion of star, and clearness of horizon.

Li eut enant - Coomander Cowi e objects to weighting of star sights because
it depends upon the opinion of the observer.

It is felt that the rate of altitude change graphs offer a neans by
whi ch the adverse effect of the four factors nmentioned can be determ ned
nurerically, thus rmaking the wei ght independent of the opinion of the ob-
server; for the greater the adverse conditions, the greater will be the
di screpancies. For instance, if the discrepanci es between true and observed
val ues on one star average twice as great as on a second star the first
star sights should be given 1/2 the weight of the second. This assunes
that not |less than six sights are taken on each star.
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The weighting of star sights was not done during the season of 1930
but will be tested during the season of 1931.

(3) New Type Sextants.

In aregion |ike Georges Bank where frequently stars nmay be seen when
the horizon is hazy or obscured in fog, a sextant independent of the hori-
zon woul d be an i mense advantage. It is understood the pendul umtype of
sextant gives results accurate only to within ten minutes. Bubble sextants
are also inaccurate. Whether a sextant with a bubble sensitive to 1 mnute
of accuracy coul d be mani pul at ed by an observer is not known. An article
by P. Collinder, of the Royal Swedi sh Hydrographi c Service, in the Novenber,
1930, issue of "The Hydrographi c Revi ew' of Monaco, speaks of a gyroscopic
horizon. He quotes an article by Minsieur Fave which states that a
Fl euriai s gyro-horizon gives an error of about 2 mnutes in a single alti-
tude, and this regardl ess of sea and swell. Atrial of the gyroscopic sex-
tant mght be profitable.

= O ®mm O m= O == O == Q == O w= O =
THE (R EF BOXK
(From Engi neeri ng News- Recor d)

"Many engineering offices maintain a file or book for recordi ng spec-
ial difficulties arising on any job. In preparing specifications for a new
job simlar to one already built, it is customary in one office to bring
out the trouble or "grief" book, and by its help to work out a better or
sinpler detail or substitute a newdesign. Sonetimes a full office confer-
ence is held and the brains of the conbined staff are focused on the prob-
| emwhi ch the incident has brought to the front. The value of such a
net hod of recording difficulties and their handling is especially apparent
in case of personnel which changes fromyear to year.

"Soretimes a grief book |eads to the production of a nmanual of proce-
dure and action with reference to many things aside frompure engi neering.
Government staffs like that of the U S (Coast and Geodetic Survey have
many such nmanual s continual |y bei ng revised.

"Qief books in sone formhave been kept for years. So long as there
is roomfor inproverment, whether in human relations or in engineering de-
tails, such recording of troubles and their disposal should continue. Sone
| esson can be |learned fromeach entry, and conscientious study of the
record woul d soon do away with a world of paste-pot specifications."”
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PROGRESS ON THE EXPANDED PLAN FCR CONTRCL SURVEY

Dr. WIlliamBowi e, Chief, D vision of
Geodesy, U. S. Coast and Geodetic Survey.

O July 1, 1930, the Coast and Geodetic Survey entered a new era in
its geodetic work. Wile its appropriations for the field expenses for
this work had been $88, 600 during the past fiscal year, that itemwas in-
creased to about $316,000 for the present fiscal year. Besides, funds were
furni shed the Survey for some additional engineers for its regular staff.
It will be seen that the present appropriation is nore than three tines
the anount that was previously devoted to the control surveys.

The Expansion of the personnel engaged on geodetic work made it nec-
essary at the beginning of the year to purchase additional instruments and
a large anount of equipnent in the formof trucks, towers and canp equi p-
ment. Wile the Bureau had a reserve supply of instruments and equi pnent,
it was not sufficient to meet the denands of the expanded program and,
consequently, a greater portion of the funds were spent for this purpose
than will be the case in the future. The field work was devoted entirely
to triangul ation and | eveling.

Triangul ati on

The following arcs of triangulation were conpleted during the present
fiscal year:

From Col unbus, Nebraska, eastward through |owa to Chi cago Hei ghts,
[Ilinois.

FromLa O osse on the Mssissippi Rver in Wsconsin eastward to a
junction with the triangul ation of the Lake Survey in the vicinity of Fond
du Lac, Wsconsi n.

FromCairo, Illinois, to Nashville, Tennessee.

FromCairo, Illinois, westward to Van Buren, M ssouri, where a junc-
tion was made with an arc which had been extended eastward fromthe 93rd

Meridian triangul ation.

A short arc in North Carolina and Tennessee, nade necessary by weak-
ness in previously existing triangulation. The work consisted inre-
occupyi ng Stati ons Wi te Rock, Big Knob, Rogers, Short, Fork, English, Big
Butt 1930, Roan H gh Bluff, and the reneasurenent of the ol d angl es.

FromFort Smth, Arkansas, south along the 94th Meridian to the Qil f
of Mexi co.

FromMbbi | e, Al abanma, westward to New O | eans, Loui siana, and thence
along the coast to Corpus Christi, Texas.

Fromthe vicinity of Shreveport, Louisiana, eastward through Vi cks-
burg, to Forest, M ssissippi.
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Wrk is nowin progress on an arc of triangulation whichis to extend
along the Mssissippi Rver fromCairo, Illinois, to St. Paul, M nnesota.
This work is being done at the request of the Chief of Engineers, U S
Aray, who has transferred $35,000 to the Coast and Geodetic Survey to cover
the cost of the project. Under a simlar arrangement this Bureau had ex-
tended an arc of triangulation along the Mssissippi Rver fromCairo to
New Ol eans in 1929 for the Engi neers.

The Coast and Ceodetic Survey for sone years has been recei vi ng
$10, 000 for geodetic work in areas of seismc activity. This work is done
with a view of laying the foundation for testing earth novenents between
eart hquakes or during an earthquake. It will be recalled that a fewyears
ago the old triangul ati on extending fromcentral Nevada westward to the
Pacific Coast, down the coast to the Mexican border and eastward into
Arizona was repeated. Fromthe results an accurate know edge of the
changes in geographic positions of the stations was obtained and a report
of this work has been issued as Special Publication No. 151, entitled,
"Conparison of Ad and New Triangulation in California".

During the first half of the present fiscal year a short arc of de-
tailed first and second order triangulation was extended from Mnterey
Bay eastward across two or three fault zones. Wrk on a simlar arc
runni ng east fromPoint Reyes on the California Coast was conpleted. n
these two arcs, the triangul ation stations were placed very cl ose toget her
where the arc crosses the fault zones. It will be possible, should an
eart hquake occur along any one of these faults where the triangul ation
crosses it, to determne with great accuracy the changes in geographic
positions of the stations and to arrive at a decision as to how far from
a fault earth novenents take place. The triangulation executed for these
eart hquake studies is, of course, available for the control of surveys,
maps and ot her engi neering operations.

The work on triangul ation was necessarily curtailed during the wi n-
ter because it is not econonical to carry on operations in the southern
states with the same sized parties as are used in the north. It is
pl anned that with the present appropriation the first and second order
triangul ation of the country will be conpleted in about thirteen years.
Wiile it is possible to work in the southern part of the country through-
out the entire twelve nonths of the year, work can only be carried on in
the northern part of the country to advantage during about seven nont hs.
The part of the country that can not be worked in during the winter is
much larger than the part that can be worked in during the whol e year.

It is economcal, therefore, to have larger parties in the north during
the seven nonths that arc suitable for that area than those working during
the other five nonths in the south. By this arrangement there will always
be work for nost of the engineers and non-technical enpl oyees throughout

t he year.

As a part of the triangulation operations, two parties were in the
field determning astronomcal longitudes. This work is necessary for the
derivation of true azinuths at triangulation stations needed in the ad-
justment of the triangulation arcs. Another party has been measuring base
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lines for the triangulation and is still in the field executing this work
inthe southern states.

Level i ng

The following lines of first-order |eveling were conpleted during the
present fiscal year:

H ghlands to Pl easantville, NewJersey; Sea Isle Junction to Canden,
New Jersey; Pendletonto M. Vernon, Oegon; Rockton, Illinois, to Escanaba,
M chi gan; Warsaw, Indiana, to Leipsie, Chio; Eugene to Rednond, O egon;
Astoria to Newport, Oregon; Rainier, Oegon, to Kelso, Washi ngton; M nnea-
polis, Mnnesota, todasgow, Mssouri; Qtunwa to Miscatine, lowa, M.
Vernonto Val e, Oegon; H khart, Indiana, toWlton, Mchigan; Hebo to
Salem O egon; Ladysnithto Geen Bay, Wsconsin; M. Vernon to Alington,
QO egon; Newport to Al bany, Oregon; Gayling to Detroit, Mchigan; Drainto
Reedsport, Oregon; Wsconsin Rapids to La O osse, Wsconsin; Mirfreeshoro,
Tennessee, to Stevenson, A abana; Jackson, Kentucky, to Morristown, Tenn-
essee; Grants Pass, Oegon, to Eureka, California; Lathrop to Bakersfield,
California; Mdccasin Gap to Roanoke, Virginia; Seligman, Mssouri, to
Shirley, Arkansas; Farwell to Sweetwater, Texas; Tul | ahoma to Rockwood,
Tennessee; Nashville, Tennessee, to Tuscunbia, A abama; Arcata to Redding,
California; Nland to B Centro to Jacunba, California; H Centro, Cali-
fornia, toYuma, Arizona.

The following leveling lines will be conpleted or in progress at the
end of the fiscal year:

Harpers Ferry, Wést Virginia, to Harrisburg, Pennsylvania; O escent
CGty, California, to Reedsport, Oregon; Wnnenucca, Nevada, to O ane,
O egon; Malone to Wica, NewYork, and Abilene to Del R o, Texas.

Field work is also in progress on a line of levels to extend from
Phi | adel phi a, Pennsylvania, to Lewes, Delaware. This |line has been re-
quested by the Chief of Engineers, U S Arny, and the cost of the work,
#3,000, will be paid by the U S. Engi neers.

Ofice Wrk

Thirty thousand dollars ($30,000) of the new appropriation is avail-
abl e for the enpl oynent of personnel in the Washington office. There are
now paid fromthis fund fifteen conputers, one draftsnan and one cl erk.
This addition to the regular office force of the DO vision of Geodesy of
the Coast and Geodotic Survey has made it possible to push forward the
conput ati ons and adjustnent of the triangulation and | eveling observations
and the preparation of the data for publication.

The | argest piece of work at the Washington office that is now under
way is the readjustnent of the triangulation net of the eastern half of
the United States. About twelve nmen arc engaged on this work and it is
expected that within a year the nost probabl e val ues of the junction
points of the arcs will be secured. Wen that has been acconplished the
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various sections of the triangulation net will be adjusted between the
junction points. This adjustnent, simlar to the one carried out for the
western half of the triangulation net, is absolutely essential in order
that fixed geographic positions may be available. Every country has to go
through the sane process that has been followed here. An arc of triangu-
lation is extended across an area and fromit branch out other arcs. Ad-
justnents are nade of the arcs as they are run, but eventually it is found
that in fitting the newarcs to old ones they have to carry |arger correc-
tions than are justified. There is distortion of the newwork in conse-
quence. Al of this distortion is elimnated by adjusting the net as a
whole. Wien this last adjustnent is made, no further upsetting of geo-
graphic positions will be made. The new arcs crossing | oops closed by
existing arcs can be fitted into the old work wthout any viol ence being
done to the recent work.

Wrk is in progress on the distribution of corrections to the el eva-
tions of bench marks resulting fromthe adjustnent of the conbi ned | eve
nets of Canada and the United States. About 66,000 mles of |eveling were
i nvol ved in the adjustnent which gave the nost probable el evations of the
junction points in both countries. Canada finds it inpracticable at this
time to adopt the elevations furnished by the general adjustment as only
a fewyears ago an adjustnent was nade of the Canadian net and the results
have been published and used as a basis for a nunber of |arge engineering
wor ks.  The bench marks common to the two nets along the Internationa
Boundary will be given elevations by the United States resulting fromthe
adjustnent of the conbined nets, and equations will be given show ng the
di fference between the Canadi an and United States elevations for these
poi nt s.

So far as is practicable, the Drector of the U S Coast and Geodetic
Survey is planning to neet the nost urgent needs of the officials of the
CGeol ogi cal Survey and of other Government organi zations and of state and
county governments. After the present fiscal year, the triangulation net
of the United States will be in such condition that no additional arcs
will be needed for the mai n adjustnents and, therefore, arcs will be placed
where they are of the greatest inmmediate benefit. The officials of the
United States Coast and Geodetic Survey are in very close cooperation wth
the officials of the United States Geol ogical Survey with a viewto plan-
ning the geodetic work in such a way as to neet the requirements of the
t opogr aphi ¢ surveyi ng and mappi ng operations. As a matter of fact, the
addi ti onal appropriation was nade to the Coast and Geodetic Survey because
of the needs for the triangulation and leveling as the basis for the topo-
gr aphi ¢ wor K.
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COASTAL TR ANGULATI CN

C. A Egner, U S CQoast and Geodetic Survey.

In laying plans for the establishnent or extension of a schenme of tri-
angul ation, certain considerations are present which are quite common to all
such projects regardless of location. Amrong these, wthout order of prece-
dence, may be enunerated the following: (1) econony in reconnai ssance and
bui l ding, (2) coordination of existing work, (3) accessibility, not only for
the observing party, but for those succeeding organizations and individual s
who may at sone future tinme nake use of the stations and |ines established,
(4) provision for future extension laterally or within the confines of the
figures thensel ves, and (5) permanence of stations.

The real value of such a schene lies as much, in the way in which it
serves ot her purposes as it does in the acconplishrment of its inmmediate ob-

ject.

Narrowed down sonmewhat, a schene of coastal triangulation is one which
must followthe customary rules of the gane, but which has ends to serve
which are not particularly geodetic. Hydrographic and topographi c work whi ch
is required on the coast line and offshore areas, and on rivers and sounds
adj acent thereto, must have triangulation for proper control. If not renote
froma first order schene, this work need not be of a high order of accuracy;
it must, however, be conprehensive enough and strong enough to tie together
all independent projects and gather together the |oose ends scattered here
and there frommany years of previous surveying worKk.

Were the hi gh grade, accurate type of triangulation can be pl aced
along the actual coast, the problemis nmuch sinplified, for then the coastal
schene can easily be woven into it. It often happens that only a weak, ex-
tended schene is possible close to the sea; then the control will eventually
break down and a way nust be provided for strengthening it at intervals by
joining it to a higher order of work perhaps some di stance away.

Sone localities are favored by nature; high ground is found i nmedi at e-
Iy back fromthe coast, and highways and wat erways parallel the shore nmak-
ing transportation a sinple matter. |In other places there are few favorable
conditions. The southeast Atlantic Cpast fromGeorgetown, S. C, to Jack-
sonville, Fa., is not one upon which nature snmled particularly froma
surveyor's point of view Part of it, fromBeaufort, S. C to Savannah,
Ga., is quite typical of this area and has recently offered a probl emsim
ilar to the general one which nust be nmet over two hundred mles of the
Atl antic seaboard.

Here is an area of lowground for some ten mles or nore back fromthe
coast, broken by rivers and channels of tide water which divide the | and
into marshy islands covered by clunps of trees which reach a height of a
hundred feet or nore. Some islands arc quite extensive, fornerly cultivated
inlarge plantations of sea-island cotton justly famous for its quality;
others are islands only by virtue of shallow nuddy sloughs at high tide
which cut themoff fromthe |arge ones and fromthe nai nl and. Travel by
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boat is the only means of going fromone to another. There are no bridges,
general |y speaking, for twenty mles inland. The larger rivers reach the
sea nornmal to the coastline, with large sounds formed near their nouths.

In the area under discussion, Port Royal and Calibogue Sounds are typica
exanpl es.

The roads found in this section are nostly on the mainland, and are
i kewi se normal to the coast, acting as feeders for the main arteries sone
distance inland. They are al nmost val ueless in transport problens parall el
to the coast.

The rivers are |large enough to be navigabl e for moderate sized craft,
as are nost of the smaller channels. |In fact, access nay be had to a |l arge
share of this swanpy area at high tide in snall boats.

Mich of the country had consi derabl e inportance in the "good old days"
when fine cotton was grown on these islands. This led to the building up
of the towns on the shores of the sounds and rivers. |In such cases as Port
Royal Sound, this inportance led to fortification and establishnent of mli-
tary areas which are promnent to-day. Parris Island is the training ground
of the U S. Marine Cor ps.

The offshore waters are sinilar fromSandy Hook to Fl orida, being shal-
low for mles and generally of a changeable nature due to deposits fromthe
large streans. The flatness of the coast has necessitated a type of hydro-
graphy which is pertinent to the subject of control fromthe necessity of
erecting and | ocating towers which can be seen a great distance of fshore.

In recent years there has been a startling increase in notor boat
travel between the northern seacoast cities and Florida. These boats are
too snmall to brave the outside waters, so there has been a grow ng dermand
for a suitable inland waterway. This route has been devel oped through the
area under discussion by taking advantage of existing rivers and channel s
i nproved where needed. It is natural that this route is very crooked, nmany
sections lying close to the coast and others as nmuch as twelve mles inland.
The devel opment of this route and its future inprovenent to acconmodat e
vessel s of greater draft has becone a maj or consideration in Coast Survey
plans in all work undertaken in these adjacent |ocalities.

Li kewi se, the recent use of aerial photographs in nappi ng has reached
the stage where there is contenpl ated such a nethod of mapping the entire
Atlantic seaboard as a necessary adjunct to the revision of the survey of
this waterway and coast. The character of the ground nmakes the usual topo-
graphi c nmet hods very |aborious and offers an ideal site for such work.

In the upbuilding of this country in Gvil War days, there was a great
deal of activity by the Coast Survey in providing control and in surveying
the navigable waters. Wrk started as far back as 1858 was suppl enent ed
frequently in the last century. Mich has been done of a revision nature in
recent years with nore particular attention being paid to hydrography of
the deeper sounds and of fshore areas. Each separate survey has gone to pre-
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vious work for its basis. Many stations have becone |ost and there has
been much faulty remarking of old ones found. Each schene has becone suc-
cessively weaker due to this fact. It is no exaggeration to say that the
control had becone a hodge-podge of fragmentary triangul ati on, every one
detail ed enough for the survey based upon it, but poorly coordinated with
i ts nei ghbors.

Pl ans are now afoot for an arc of first order triangulati on extendi ng

fromNew York to M am . Aprime function of this arc will be the coor-
dination of all coastal surveys along this coast. The character of each
section will largely determine the method used in tying this arc to these

separat e schenes.

Moder n net hods of carrying on first order work call for the use of
steel towers. Transportation facilities are therefore inperative. For
efficiency and econony, this indicates that the reconnai ssance wll be con-
fined chiefly to that area which can be readily reached by truck. In view
of the difficulties pointed out as regards transportation, it is highly
probable that the first order schene will be placed on the hi gher ground
back fromthe | ow, swanpy ground

This work will involve lines of alength suitable for such work. Such
alength will be too great to effectively tie the small er schemes toget her
for the reason that to do so the main schene will have to be suppl enented
by figures reaching into the channel s where the snall schenes are pl aced.

It will "go over the heads", so to speak, of these. The inside route,
where near the coast, will have few, if any, points of contact. It is un-
satisfactory to tie a line of a very snall scheme to one of the nmain schene
for a nunber of reasons: (1) The mai n schene will be observed at night;
intersection on the smaller stations can not be nade at night. |t nmeans
dayl i ght observing at both ends; also, the erection of poles and targets on
these snaller stations and practically a supplenental party for this work
whi ch woul d be unable to maintain the progress of the first order observers,
(2) The reconnai ssance for the first order arc woul d have to becone invol v-
ed in the recovery and reconnai ssance for the snall parts too. It would

be uneconom cal to restrict the position of the main scheme stations to
such places as will suit these connections. Experience shows that the re-
covery of old stations is no small matter. Frequently tenporary stations
have had to be built and located in order to find the one searched for.

(3) If attenpted by intersections only, with the drawbacks noted above, it
will leave only isolated geographic positions wthout acconpanying satis-
factory azimuths and distances —little real basis for adjusting the
snmal | er schenes. Al so, there are fewobjects inthis locality suitable for
such intersection. Mst tanks and stacks have been | ocated by intersection
fromthe smaller stations and are correspondi ngly weaker than those snall
stations thensel ves. These would provide snall basis for adjustment and
give no data for future expansion. The erection of towers on the coast ex-
pressly for this kind of location runs against the ol d probl emof transpor-
tation, for they would have to be high and consune a great deal of tine,
and they would still have to be tied to the smaller |ines.
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Arecognition of these factors hel ps to define the probl emof coasta
triangul ation. Such a schene shoul d conbine the followi ng advant ages:

(1) Easy junction with the projected first order arc.
(2) Coordination of all existing work in the locality.
(3) Control for aerial surveys.

(4) Basis for future expansion

(5) UWseful ness in hydrography and topography.

O the ground, where the trees al ways seemhigher, the nud deeper, and
the launches slower, it was decided to make the | ayout in the manner shown
in the acconpanying plate. As in all such things, and as will be found in
asimlar way in the remainder of this long 200-mle section, there were
difficulties and antagoni stic el enents, as well as sone nost fortunate ones.
The work was done as a part of conbi ned operations. This worked both ways.
Wiile it raised the unit cost due to a ship's overhead, and there was the
constant necessity of keeping all operations parallel, thus handi cappi ng
each nmore or less as is always the case in conbi ned operations, it had the
distinct advantage in that the connections were nmade for imrediate use.
Dfficulties were ironed out at once, lines were nade to actual ly see
t hrough, points were sel ected advantageously for the hydrographer and topo-
grapher, checks were determned on the ground. Too rmuch stress can not be
laid on the above points. It was possible for one party to see the thing
as a whole. Furthernore, there was a great saving in that it reduced to a
m ni rum the expense of signal building. Towers and small signals alike were
built only once, nany of themserving for other operations when the trian
gul ati on was fini shed.

Sone of the reconnai ssance was easy, sone otherw se. Invariably the
tall towers had to go higher than was first planned. In this area as well
as along this coast, trees are a serious hindrance. The recovery of sta-
tions was difficult. There was unusual good fortune (combined w th rmuch
prelimnary work) in recovering six inportant stations of work done seventy
years ago. No doubt that experience will be repeated by others el sewhere,
for it has been found that the old stations were generally well marked and
sinply await sufficient search. There are many simlar ones along this
coast .

The plate attenpts to show the general idea behind the work. The
larger figures are of second order accuracy, based on recovered stations
of a chain of single triangles of first order work laid down in 1858-1870.
Thi s was expanded as shown to nmake conpl eted quads or simlar figures. This
forns the framework. Following this, aline of each of all the separate in-
dependent schenes in the locality was recovered, with a check if possible,
and these were then woven into the frame. Lastly, a chain of third order
figures was stepped down fromthese, carried through and tied again to the
mai n second order work at the lower end. Spurs were run laterally to serve
the of fshore hydrography and to provide for expansion when that becane ad-
visable. Tied to the third order figures are nunerous intersection sta-
tions for topographic and hydrographi c control and for the aerial photo-
graphy to cone |later.
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Inthis way, each and every station is bound rigidly to all others,
all the previous work now has the sane basis, and when the first order arc
passes this way, it is sufficient that a single line of the second order
work be tied to it (for which provision has been made by the sel ection of
two or nore stations where this connection can be nade) in order that this
area be tied to all others along the coast.

Concl usi on.

Wiile it may seemthat the probl empresented and the nethod of solu-
tion chosen are ones which fit one localized condition, it is also true
that these circunstances are to be net over an extended section of this
coast involving nuch future tinme and expenditure of noney. The genera
principles are common to all such schemes and this method is one which can
be carried out by a party specially organized for the work or as a part of
conbi ned operations of aunit small enough to use these inland waters.

In general, it can be said that the problens of transport, of recon-

nai ssance and buil ding, etc., are much the sane as will be found el sewhere,
particularly fromWnyah Bay to the St. Johns R ver.

COMMENTS ON THE ABOVE

F. S. Borden, U S (Coast and Geodetic Survey.

Li eutenant Egner's article brings out many of the probl ens that nust
be considered in planning and executing coastal triangulation if the re-
sults are to serve past, present and future control purposes. The recent
wor k acconpl i shed by his party, as indicated on the acconpanyi ng reduced
copy of his progress sketch, furnishes, in ny opinion, the solution of the
maj or problens that will be encountered on the south Atlantic coast.

The original basic schene in that region is for the nost part gone.
However, on that schene and on the nmany fragmentary schemes which are
loosely related to it hangs every chart of the south Atlantic coast. |In
addition to hundreds of our own topographi c and hydrographi c surveys, there
are other hundreds of U S. Engineers' surveys, vitally essential to our
charts, which are in one way or another dependent for position on this
poorly coordinated triangul ation system It is obvious that any new coast al
schenme, no nmatter how accurate or how conprehensive, can not be considered
adequate unless it provides for binding all the elements of this ol der
systemto it.

Sone of the previous snall schenes are in thensel ves of satisfactory
accuracy, but unfortunately nost of themstart fromlines of doubtful |ength
and azirmuth. This condition has resulted | argely frompoor recoveries or
from schenes having been started fromlines based on inverse conputations
between tyre stations, one of which, at |east, was of the intersection or
fourth order variety. Such a take off alnost invariably neans that the
work starts froma base having a high percentage length error and badly
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twisted inazimuth. In nany instances this rmanner of starting a scheme
of triangul ati on has been considered by the chief of party as an econom c
necessity. Not being able to find a conveniently | ocated basic |line, he
has practically been forced by the high overhead of his party to use in-
tersection stations, such as steeples, tanks, cupolas, etc. For the par-
ticular survey work in which he was interested, the control he established
may have been satisfactory, but fromthe standpoint of conplete coordina-
tion of triangulation for the locality, he was, inreality, only addi ng
one nore weak link to an already weak chain. It is apparent that a con-
tinuation of this practice neans a gradual degeneration of triangulation
and ultimately results in hopel ess confusion. Satisfactory adjustnent
and publication are out of the question

To prevent such degeneration of basic triangulation, it is ny opinion
that whenever a new schene is extended al ong any coast, whether on the
Atlantic or in Al aska, the chief of party should break up the mai n schere
and provi de, by nmeans of suppl enental schemes, recoverable |ines where
they will be readily recoverable and accessible to serve all the purposes
required of them |If this is done the economc necessity for using in-
verse conputations as a neans of obtaining a distance and azinmuth will be
avoi ded. As Lieutenant Egner has stated, the main scheme generally "goes
over the head" of the detailed surveying work required. Its purpose is
to carry strength through the system and in the majority of cases, its
practical use is given only secondary consideration

The triangul ati on acconplished by Lieutenant Egner's party sol ves
these problens. Not only does the schene bind together all previous odds
and ends and bring themout where the proposed first order arc can readily
nmake |ine connections, but it provides frequent |engths and azi muths, hav-
ing a high order of accuracy, where they are readily accessible for any
of the follow ng practical purposes:

(1) To nake line connections, without rapid expansion, with U S
Engi neer control schermes.

(S For the location, with strong intersection angles, of new per-
manent aids to navigation, |andmarks, photo control points, tall hydro-
graphic signals, etc.

(3) For the use, in the nost convenient form of other agencies or
private engineers desiring accurate | engths and azi mut hs.

(4) For the extension, with the mni numof del ay, of schenes up the
tributary rivers.

(5) For the replacenent, wthout |oss of accuracy or coordination,
of Lost basic stations.

Attention is called to the conprehensi veness of Lieutenant Egner's
progress sketch. Because it is inpossible to adjust and publish triangu-
lation for long periods of tinme after it has been acconplished, it will
be necessary to send copies of his sketch to our own survey parties and
to outside agencies for sone years to come. The detailed information
shown on it is certain to be hel pful to anyone interested in the control,
or the extension of control, in that region. Furthermore, it will be of
consi derabl e assi stance to the mat hemati ci an who eventual |y adjusts the
triangulation along the South Carolina coast.
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ORGANI ZATI ON OF PARTY ON THE SHI P OCEANOGRAPHER
FOR HYDROGRAPH C WIRK ON GEORCGES BANK, 1930

F. L. Peacock, U S. Coast and Geodetic Survey.

The locality of the 1930 surveys was the eastern portion of CGeorges
Bank. The edge of the continental shelf is farther fromland inthis |o-
cality than any place el sewhere along the coast of the United States. The
position fixing was linmted to methods other than visual fixes on |and ob-
jects.

Qurrents in this area are strong with the maxi numthree knot current
encount ered al nost daily approached. Under such conditions, precise dead-
reckoni ng surveys are inadequate to nmeet present day requirenents.

The instructions for the work proposed to conbi ne preci se dead-reckon-
ing methods with all of value that could be obtained fromradi o acoustic
ranging and the use of the radio direction finder. This necessitated a
floating stationary unit to act as a hydrophone station and radi o conpass
station in addition to the nobile surveying unit. The Ship LYDON A was
the floating stationary unit. The Ship CCEANOCGRAPHER was the nobile sur-
veying unit.

The conbi nation of nethods specified necessitated the obtaining and
recording of an enornous anount of data in such shape that the snooth
plotting could be acconplished with confidence and with the maxi mumfacil -
ity practicable. Goordinated effort of personnel and central control were
essenti al .

The work of accumul ating and recording the data aboard the nobile
surveying unit was early seen to center about six stations, nanely, the
Chartroom the Bridge, the Radi oroom the Bonbing Station, the Logs, and
the Standard Conpass. n the OCEANOGRAPHER these six stations are nore
wi dely separated than is ordinarily the case on our survey vessels.

In order to have coordinated effort and the proper degree of central
control, communication systens interlocking all stations were necessary.
Communi cation between several stations at the sane instant w thout conflict
was al so a requirement. This necessitated several separate systens. Tel-
ephone, signal |ight, speaking tube, whistle signals, and messenger were
all utilized.

OOCRDI NATI ON CF TI ME:

To insure that there woul d be no confusion between records, it was
essential that accurate time of the sane standard meridian be kept at all
stations. This was acconplished by frequent conparisons of tine pieces.

It was attenpted to keep the clocks in the chartroom the radi oroom on the
bri dge and at the bonbing station in unison to a second of tine. Time com
pari sons were made over the comunication lines at such tinmes as woul d not
interfere with other communi cations and were about hourly.
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CHARTROOM STATI O\
Per sonnel :
Cficer in charge.
Fat honeter Cfficer.
Appar at us:
Chart table.
Fi el d Sheet.
Fat honet er .
Soundi ng record.
B ectric | og.
d ock.
Comuni cat i ons:
To Radi oroom —t el ephone and nessenger.
To Bonbing Station —telephone (indirect).
To Bridge — Speaking hatch.
To Taffrail Logs —Messenger.
To Standard Conpass —Messenger.
Duti es:
Crficer in charge:
Ful | direction and supervision.
Specify courses to be steered and plot all data received.
Specify sounding intervals, position intervals and bonbi ng
interval s.
Fat hometer Officer:
Read fathoneter and electric |og
Recor d:
Soundi ngs by fat hornet er.
Al log readings.
Al changes of speed and course.
Al bonbing times.
Al times of visual and radi o bearings.
Al visual bearings.
Qher data as directed or necessary to make soundi ng vol une
conpl et e.
Transmt all messages to and fromthe officer in charge whi ch nust
pass over the tel ephone.

BR DGE STATI O\

Per sonnel :
Wat ch O ficer.
Hel msman.
Two nmessengers.

Appar at us:
St eering Conpass.
St eering Weel .
Pel or us.
d ock.

Comuni cat i ons:
To Chartroom —Speaki ng hat ch and nessenger; al so whi stl e signals.

To Radi oroom — Speaki ng t ube.
To Taffrail Logs — Wistle signals.
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Duti es:
Watch Cficer:
Con shi p.
Con hel nsnan.
(bserve vi sual beari ngs.
Sound fog signals when necessary and see that they do not interfere
with other signals or with RA R reception.
See that taffrail log readers take station.
Gve signal for log readi ngs.
bt ai n readi ng of ship's head at all radi o conpass bearings.
(btain distances to all buoys passed cl ose to when abeam
Record all changes of course and speed and all visual and radio
conpass beari ngs.
Hel msman:
St eer ship.
Note ship's head at instant of visual and radi o conpass bearings.
Two nessenger s:
Take station to read taffrail 1ogs as directed.
Read taffrail logs on signal, record same and take themto chart-
roomto be recorded in sounding vol une.
Carry messages as directed.

RADI GROCOM STATI ON

Per sonnel :
Chronograph Cfficer.
Radi o operator on wat ch.

Appar at us:
Standard wave transmtter and receiver.
Short wave transmtter and receiver.
Chronograph and al lied apparat us.
Radi o direction finder.
d ock.
Bonb record.

Communi cat i ons:
To Chartroom —tel ephone and signal |ight.
To Bonbing Station —tel ephone and signal |ights.
To Bridge — Speaking tube and buzzer.

Duti es:
Chronograph O fi cer:

To maintain RA R apparatus in working adjustnent.

To operate chronograph.

To observe radi o conpass beari ngs.

To scal e chronograph tapes.

To keep bonb record; also to record in bonb record wi nd and cur-
rent data as received fromstation ship and all radi o conpass
beari ngs.

Radi o Qper at or:

Under direction of the chronograph officer, to maintain short wave
radi o communi cation with the station ship as necessary and
to assist in obtaining radi o conpass beari ngs.



-31-

BOMVBI NG STATI O\
Per sonnel :
Borbi ng O fi cer.
M scel | aneous part-tine assi stance.

Appar at us;
Bonb nat eri al s.

B ectric heating el ement.
d ock.

Comuni cat i ons:

To Radi oroom -- Tel ephone and signal |ights.
To Chartroom-- Signal |ight.
Duti es:

Bonbi ng O fi cer:
To supervi se the naking of bonbs.

To drop lighted bonbs at the regular specified intervals and at
other tines as directed.
Assi stants:

To assist in the naki ng of bonbs under the direction of the
bonbi ng of fi cer.

TAFFRAI L LOG STATI ON

Per sonnel :
Two nessengers frombri dge.
Appar at us:
Two rated taffrail | ogs.
Record book.

Communi cat i on:
From bridge —whistle signal.
To chartroom —personal travel .
Duti es:
To read and record the taffrail [ogs on signal fromthe bridge and

carry these readings to the chartroomfor permanent recording
in the soundi ng vol ure.

STANDARD COMPASS STATI ON
Per sonnel :

(e seanan, relieved each hour.
Appar at us:

St andar d conpass.

Record book.

d ock.
Communi cat i on:

Fromofficer in charge —nessenger.
Duti es:

To read and record the ship's head by standard conpass on each
mnute and hal f m nute.

NOTES ON RQUTI NE:

Sone further notes on the functioning of the organizati on above de-
tailed are necessary to a full understanding of its workings.

The usual position interval was fifteen mnutes or on the hour, the
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quarter hour, the half hour and the three-quarters hour. Positions were

al so recorded at each change of course or speed, at each visual hearing and
at all bonbs. 1In so far as was practicable, all these were caused to happen
at the regular position intervals, but sonetines they necessarily occurred
at odd times. Al logs were read at each position unless inpracticable.

Soundi ngs were recorded each mnute in depths less than forty fathons
and each two minutes in depths over forty fathons except that all critical
soundi ngs (not strays) were recorded and on steep slopes soundings were re-
corded as fast as possible to read themand wite t hem down.

The bonbing interval was ordinarily every half hour on the hour and
the half hour. This was frequently shortened to fifteen mnutes on devel -
opment work. In tying in to the station ship during heavy fog, it was al so
custonary totieinwth a series of six or nmore bonbs while passing the
LYDON A, all detonated within a twenty-mnute period.

The followi ng chronol ogical table is fairly typical of what occurs in
a half hour period on sounding |Iine under this schene:

h. m s.

10:55:05 Cfficer in charge instructs slight change of course on next
posi ti on.

10:56: 00 Radi o operator requests LYDONIAto stand by to observe radio
conpass beari ng.

10:56: 10 Radio operator starts sending signal on standard wave.

10:56: 50 Radi o operator ceases sending signal.

10: 57: 00 Radi o conpass bearing received by radio fromLYDON A toget her
with tine of observation and is recorded in the bonb record
and reported to chartroom

10:58:00 Taffrail log readers sent to station at taffrail |ogs. Tuning
of short wave set tested.

10:58: 30 Chronograph officer instructs bonbing officer to stand by with
a specified size of bonb. Vi sual signal shows in chartroom

10:59: 00 Radio operator requests LYDONNAto stand by to receive bonb on
short wave set.

10: 59: 15 Bonbing officer signals "ready". Visual signal shows in radio-
roomand chartroom

10:59:45 Bonbing officer lights fuse.

11: 00: 00 Wi stle blows on bridge. Bonb dropped overboard. Switch closed
at bonbing station and pulled for |1ong dash. Light flashes
in front of chronograph officer. Light flashes in front of
Fat honeter officer. Chronograph started by chronograph offi -
cer. Radio operator sends long dash to LYDONA Taffrail
logs read. Fathometer read. Hectric log read. Visual bear-
ing of LYDON A observed on pelorus. Ship's head not ed.

Cour se changed.

11: 00: 19 Bonb regi sters on chronograph tape.

11: 00: 20 Bridge reports visual bearing.

11: 00: 25 Messengers arrive in chartroomwith taffrail |og readings,

11:00: 48 Bonb return registers on chronograph tape.

11: 00: 50 LYDONI A reports anplitude of bonb current. Chronograph stopped.
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11:01: 00 Radio operator requests LYDONIAto send signal for radi o conpass
bearing. Bridge notified to stand by to read ship' s head.

11:01:10 Signal fromLYDON A starts.

11: 01: 30 Radi o conpass bearing observed. Buzzer sounds on bridge. Ship's
head not ed.

11:01:40 Signal from LYDONI A ceases. Bridge advises chartroomand radi o-
roomof ship's head at instant of bearing. Radioroomreports
radi o conpass bearing to bridge and chartroom

11:.02: 00 Chronograph officer scaling tape.

11: 03: 00 Messengers return to bridge.

11: 05: 00 Chronograph officer reports bonb di stance to chartroom

11:10: 00 LYDONIA reports by radio the direction and vel ocity of current
and wi nd as observed at 11:00: 0O.

11:12: 00 Wnd and current data received in chartroomand al so recorded in
borb record.

11:13: 00 Bridge nessengers take station at taffrail |ogs.

11:15: 00 Wiistle blows on bridge. Taffrail logs read, fathoneter read.
Hectric |log read.

11:15:30 Messengers arrive in chartroomwith taffrail |og readi ngs.

11:17: 00 Messengers return to bridge.

11:25:00 Cficer in charge instructs slight change of course at next
position.

The foregoing tabl e does not, of course, detail all happenings. The
Fat honet er and standard conpass readi ngs have been conti nuously observed
at the prescribed intervals and recorded. Many data, not specifically men-
tioned in the table, have been systematically recorded and the chronograph
tapes have been fol ded, indexed and filed away. The plotting on the field
sheet has been brought up to the 11:15 o' clock position

Should the bridge whistle and the light flash indicating "bonb over"
not be sinmultaneous, each tine is noted and recorded by the Fat horet er
officer as a position. The electric log is read on each in such cases.

EFFECTI VENESS

The organization detailed has proved highly effective in obtaining the
desired data and in getting it recorded in available form

The principal hindrance to full effectiveness during the 1930 season
was |ack of sufficient officer personnel.

The outlined organi zation requires five persons capabl e of exercising
di scretion and judgnent in considerabl e degree.

To operate efficiently throughout the twenty-four hours of the day
woul d require fifteen such persons. n account of the necessity for the
station ship, it is inportant that the productive hours of the nobile sur-
veying unit be a nmaxi mum

Only seven officers were avail able on the OCEANOGRAPHER during the
1930 season. They were utilized as foll ows:
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Cficer in Charge -- one available -- no reli ef.

Watch fficers -- two available -- watch and wat ch.
Chronograph Cficer -- one available -- no relief.

Fat hometer Cfficer -- two available -- watch and wat ch.
Bonbing (fficer -- one available -- no relief.

The loyalty and interest of these officers was such that periods of
fifteen hours or nore of full operation were very frequent.

The organi zation outlined does not presume to be the final word in
organi zation for this class of work. It represents only the experience
of the first season. Mich inprovenent rath further experience is foreseen.

Attention is directed to the followng, possibilities: The addition of
anot her electric log and an engine revol ution indicator in the chartroom
woul d obvi ate any necessity for taffrail logs. This would be a decided
advantage in waters where fog is so prevalent and traffic so heavy.

The installation of a gyro-conpass, autonatic steerer and course re-
corder will elimnate any necessity for reading the standard conpass and
greatly reduce the |abor of preparing the courses steered for plotting.

These two steps woul d reduce the nunber of stations fromsix to four
and concentrate the supervision required just that nuch.

It is possible that enlisted personnel could be secured capabl e of
handl i ng the bonbi ng station safely with only noderate officer supervision.
Consi der abl e di scretion shoul d, however, be exercised in putting this into
effect on account of the serious consequences attendant upon any detonation
of expl osives aboard the vessel itself.

For future work of this kind, an increase of responsible personnel to
the following extent is recomended:

Cficer in Charge Commanding fficer and Executive Oficer alternating.

Watch Cificers Three officers, 4 hours on and 8 hours off.

Chronograph. CGificer Two officers alternating.

Fat honeter O ficer Three officers, 4 hours on and 8 hours off.

Bonbi ng Stati on e officer. TWD bonbing el ectricians, 4 hours on
and 8 hours off. Cfficer to exercise adequate
supervision at all tines.

Nunber of officers required, 11 besides Chief Engineer, or four nore
t han t he nunber avail abl e | ast season.

The party organi zation for the 1930 season is shown on the acconpany-
ing plate.
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COVPI LATI ON OF AERI AL PHOTOGRAPHS
G- THE EAST COAST CF FLCRI DA

W J. Chovan, U S. Qoast and Geodetic Survey.

The east coast of Florida, southward fromC nond, was phot ographed
with a four lens canera by the Arny Air Corps in 1928. Conpilation from
t he phot ographs of standard 1:20,000 scal e topographi c sheets, without con-
tours, was undertaken by the Coast and Geodetic Survey and has been com
pl eted except for certain areas south of Mam for which, until recently,
no control has been avail abl e.

CONTRCL.

The followi ng ground control (see Fig. 2) was used in nmaking the com
pil ati on:

(a) Triangul ation or Traverse Stations: These were spaced approxi -
mately two mles apart along the coast. The majority had been established
by field parties engaged on hydrographi c survey projects in the locality.
They were sufficiently well described and referenced to permt being
| ocated on the phot ograph.

(b) Photo Control Topographic Sheets: The purpose of these (scale
1: 20,000) was to give added control nmostly in the direction of the trend
of the coast. The information shown thereon amounts to that usually
shown on a shoreline revision sheet. The work was acconplished by ship
sub-parties in connection with the location of inshore hydrographic sig-
nals. For the specific purposes of photo control, a considerabl e nunber
of objects identifiable on the photographs were | ocated, as were the
centers of roads |eading back fromthe shoreline and the centers of in-
tersecting roads near the shoreline.

(c) Suppl enental Control: Were the control under (a) and (b) was
confined to a very narrow strip along the shoreline, it was necessary to
supplenent it in the interior, inasmuch as the phot ographs enbraced a
strip from3 to 5 mles wide. This was done by the party whi ch nade the
field inspection of the character and culture of the country. Roads
nornal to the coast at approxi mate distances of five mles apart were
traversed with a 300-foot steel tape. Solar azinuths were obtained on
the traverses. D stances along the traverses between cross roads, rail-
roads, etc., were noted.

Mar ki ng Control Points on Phot ographs

Al control points nmentioned above are identified under the ster-
eoscope and the positions carefully pricked on the photograph with a
needl e point. The accuracy of the radial plot depends upon the accu-
racy wi th which these points are identified and marked.
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Mar ki ng Subsi diary Control Points.

In order to keep the adjustnent of detail as small as possibl e when
tracing fromphot ographs, not |ess then nine well distributed points on
each picture of the conposite photograph were sel ected, for exanpl e:

N ne poi nts should appear on the center, tail and two wing pictures as
shown in Figure 1

s |
0 6 @0 d e & o
> o e e 3D G G e
= #
& e g0 w 0 6.5
,,¢~ﬂf“”’"7""" T
e
[76 R Photograph
Figure 1. P o 5 marked up for
‘ plotting.
kK

It will be noted that those points appear approximately in |ines
of threes on each picture. Each line of points nust showin a zone of
overlap common to a series of three photographs. The points in question
nust be inages of well defined natural objects so that exactly the sane
poi nts can be identified and marked on each one of the series of three
over | appi ng phot ographs. The point where its lens axis intersects the
central print is called the principal point of the photograph. The prin-
cipal point is indicated by collimating notches which register on the
mar gi ns of the photograph as the exposure is nmade. Before the nmargins
are trimed of f when nounting the conposite prints, the principal point
is nmarked on the center print of the intersection of lines drawn from
these notches or pricked through by means of a tenplet held on them |If
the principal point or optical center of a photograph happens to fal
on the image of sone well defined object, it is used as the center point,
but if this can not be done, another point is chosen along line of
flight and as close to the principal point as possible (Figure 3). This
selected point will hereafter be referred to as the center point. Al
radials are drawn fromthe principal point and not fromthe center point.
The center point is used to hold the azimith while making the radi a
plot and later as a control point in adjusting detail. If any inportant
features are noted on the photographs whil e marki ng subsidiary contro
poi nts, such as docks, landmarks for charts, etc., they shoul d al so be
identified and narked.

It can be seen (Fig. 3) that the center line of points over the cen-
ter and tail pictures are the successive centers of photographs and rep-
resent the direction of the line of flight.

Triangul ati on points are marked on the photographs with small red
triangles and all other points with snall red circles. The principa
poi nt of each photograph is narked in pencil with a small cross.

Short, straight, red lines radiating fromthe principal point are
now drawn through all subsidiary points. It is inportant that these
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FIGURE 2 R

PLATE SHOWING ALL AVAILABLE
CONTROL. READY FOR THE
RADIAL TRAVERSE PLOT
SHOWN _IN FiGURE 3

S o

Lo,
Ne
4

CENTERLINE OF ROAD,
G

THEODOLITE ANGLE

D SEXTANT
< Q
b g
K3
50
3
N

< gk
SEXTAN .
4
(4
<
PHOTO-TOPC

-
3
‘ / Y

¥
£ z
3 . Op iy
& < T g
o,
@ UI')
<
a
z
) oue, n :
A 8
29, (o
° Je . Q@ 28, NG 25,

(R-137)



-37-

radial lines and the |ines subsequently traced over themon the celluloid
sheet be kept as fine as practicable. The fineness of the draftsnmanship

of the radial plot and the precision with which the control is spotted on
t he phot ographs are the factors whi ch have nost influence in determning

the accuracy of this nethod of reducing the photographs.

PRELI M NARY PLOT.

The phot ographs were taken at an altitude of about ten thousand feet,
with a lens of 6%inch focal length. This gives an approxi mate scal e
of 1:19,000. However, as is generally the case, constant altitude was
not held throughout so that a prelimnary plot, nade by the follow ng
nmet hod, is used to obtain the average scal e of the photographs of the
sheet in question: Only the center points are used in making this plot.
The first photograph is placed under a cellul oid sheet in approxinate
orientation and the position of its center point and the inage of the
center point of the follow ng picture are marked on the sheet. Radial
limes are al so drawn through all triangulation stations appearing on
that photograph. The followi ng picture is then placed under the cell u-
| oi d sheet, making the images of the sane points coincide with the dots
previously marked on the celluloid. Wen these points do not coincide,
due to a difference in scale, the difference is averaged and t he azi muth
retained. The position of the center point of the followi ng picture is
marked and radial lines are drawn through all triangulation stations
appearing on this picture. The intersections of the radial lines traced
fromthe pictures |locate the triangulation stations on the prelinmnary
plot. The same procedure is followed throughout the sheet with the
remai ni ng phot ographs. Due to the averagi ng of the differences between
centers of pictures, a triangle of error nay appear at the position of
sone of the triangul ation stations.

The nost probabl e positions for such stations are narked on the
celluloid. The distances between all triangulation stations appearing
on the celluloid are neasured and tabul ated, and the scal e factor de-

termned as foll ows:

TABLE 1
t Celluloid distance : ¢ Scale Facior
: measurcd on scale : True :{column 2 divided

Stations : 1:20,000 :Distence : by column 3)
White 4 ~ Dueck Pt. 2 11744 ¢ lio87 1.059
" - Sub : 11342 : 10700 1.060
A - Sebastian 2 : 6551 H 6186 1.059
Long - Fort : 8708 : 8211 1.060
Slip -~ Beaujean : 3235 : 3062 1.056
Slip - Duck Point 2 : 18734 : 12030 1.058
" -~ Sub : 11132 : 10510 1.059
Sub -~ Beaujean 2 7321 : 7449 ¢ 1.059

Average scale factor | o - 1.059
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Since the sheet projection, wiich, is oncelluloid, is to be on the
average scale of the photographs and since a 1:20,300 meter scale is used
in nmeasuring distances, it is necessary to apply the scale factor to al
nmeasurenents used in laying down the projection and to all scaled dis-
tances used in applying ground control points and features to the cellu-
loid. The photo control topographic sheet, previously nentioned, and
all the earlier topographic surveys of the region are reduced or en-
larged to the average scal e of the photographs. The shoreline shown on
the photo control sheet is then traced on the celluloid in black ink and
that shown on the ol d topographic sheets is traced in blue ink. Blue
ink is used for tracing the old shoreline as this color is screened out
when the conpilation is reduced to 1:20,000 scale by the photo |itho-

graphi ¢ et hod.

THE RADI AL PLOT (Figure 3)

The vertical aerial photograph is in reality a perspective projec-
tion of the locality photographed. Consequently, any radial |ine drawn
fromthe principal point through any point on the photograph determnes
the direction of that point. It can be seen that an overlap of nore
than 50 per cent is needed in order to |ocate subsidiary points to make

the plot rigid.

In starting the radial plot, tw successive photographs having the
nost control points thereon are chosen. The positions of these two
phot ographs on the projection are plotted by holding their radials
through the control points. 1In other words, this is simlar to plot-
ting a hydrographic sextant fix. Assuming the principal point to be the
position of the ship and the radials fromthis point through the con-
trol points to be the sextant angl es taken fromthe ship, the photograph
isused as amultiple armprotractor to plot the position and azi nuth
of the photograph on the projection, in the same manner as the hydro-
graphic fix is plotted. The pictures are held in position by wei ghts,
and all radial lines appearing on these two photographs are traced on
the cellul oid sheet.
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poi nts abreast center of precedi ng phot ographs.
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Aline of intersected points is thus obtai ned |ocating subsidiary
poi nts abreast the center of the second photograph. These intersected
points are used to plot the third photograph of the strip, treating it
also as amultiple armprotractor and hol ding the photograph in azimith
by nmeans of the center points |eading back through the tail print. 1In
this manner the series of points abreast the center of the third photo-
graph is located. The process is continued throughout the strip. The
radial plot is checked as progress is nmade by neans of the ground con-
trol plotted on the sheet. |If the radial plot position does not check
the ground control position, the nounting of the conposite pictures and
the identification of the common points are carefully checked. A new
radial plot is then nmade and adjusted, throw ng nmost of the adjust ment
into those pictures having the nost scale distortion and tilt. Figure
3 shows a conpleted radial plot.

The points determined by the radial plot are pricked with a needle
point and inked with blue ink. Al radial lines are erased. The sheet
is well rubbed with pumce and is now ready for tracing detail frompic-
tures.

TRAG NG DETAl L FROM PHOTOGRAPHS

The photograph is placed in proper relation to the map and the de-
sired detail from each photograph is traced on the cell ul oid.

The nmiddle third over the center and two wing pictures are traced
from each phot ograph, proportioning by eye between the intersecting points
located by the radial plot when the tilt distortion is small. Wenever
the tilt distortion is large, the photograph is photostated and the tilt
taken out. The photostat is used in tracing the detail of that photograph

The standard conventional synbols are used showing the character of
the country. The photo field control shore party noted on the photo-
graphs the character of the country al ong accessible roads. The culture
in inaccessible localities is determned by the sinmlarity to that noted
on t he phot ogr aphs.

The names of towns, points, rivers, and degrees and mnutes of the
projection are lettered with a Wico pen. The other names appearing on
the sheet are printed on gumed back paper by the Printing Section and
are glued in the proper place on the sheet.

The conpl eted celluloid sheet is photographed to the standard
1: 20,000 scale and printed on What man's paper by the usual photolitho-
graphic process in the Printing Section. A the same tine an extra
print is made on Wiat man's paper for possible use in field revisions.
Several prints are also made on chart paper for special distribution to
interested parties. Figure 4 shows a copy of a section of one of the
conpl et ed sheets reduced approxi mately 60 per cent.
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The HYDROGRAPHER

Commander G T. Rude
U S (Qoast & Geodetic Survey
I nspect or of Construction.

The inspector of construction on the United States Coast and Geodeti c
Survey Shi p HYDROGRAPHER has been asked by your editor to give some reason
or reasons to allay the grow ng suspicion that we have been stalling for
the past two and a half years and that there is no such vessel. For nany
nonths he hinsel f entertained grave doubts that there would be such a ves-
sel, with a contractor-vocally strong and financially weak, w th Bank-
ruptcy Courts, Receivers, Trustees in Bankruptcy, whereases and wherebys,
and what nots. In fact, at one stage of the construction, the inspection
staff was talking with a |isp because of the | egal phraseol ogy required.

The Deficiency Act of Decenber 22, 1927, appropriated $350, 000 f or
t he constructi on and equi pnent of one survey vessel. Separate bids were
invited for the construction of the vessel and the installation of mach-
inery and for furnishing the propelling and auxiliary machinery. The | ow
est acceptable bids for the propelling and auxiliary nmachi nery anounted to
$109, 623 in the aggregate. Ten bids were received for the construction of
the vessel and the installation of the machinery, ranging froma | ow of
$213,000 to a high of $389, 000, averagi ng $327, 477.

The keel of the HYDROGRAPHER was laid in July, 1928, at the plant of
the Spear Engi neers, Inc., Portsnouth, Virginia. The contractor had three
other contracts with seniority over our vessel. The nmajor efforts of
their yard were given the other contracts and the keel of the HYDROGRAPHER
was finally conpleted in January of 1929. Desultory efforts of the con-
tractors were given our vessel until they becane insolvent in Septenber of
1929. At that time the vessel was in the neighborhood of fifty per cent
conpl eted and the plans about sixty per cent conpleted. If any officer
has formed the idea that the inspector of construction was living on a bed
of roses during these nonths, it is hoped that he hinsel f goes through
such an experience before he finishes his career.

O Septenber 24, 1929, a Receiver was placed in charge of the defunct
corporation by the Dstrict Court for the Eastern District of Virginia.

| mredi at el y upon the contractor beconing insolvent, all Governmnent
nmaterial on the prem ses, including plates, shapes, auxiliary machi nery
required of the contractor by the specifications, and all construction
pl ans, were seized by the inspector of construction under a Court Qrder and
removed to storage at the Norfol k Navy Yard.

The Receiver contended that the plans and the naterial could not be
taken by the Governnent's representative wthout paynent thereforeto the
Bankrupt Estate and prayed (a legal, not areligious term) the Court to
have the previous Court Order vacated. The overnnent won this phase of
the case.
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| mredi atel y upon the contractor becoming insolvent, stops were taken
to have the work on the HYDROGRAPHER continued by contract or otherw se by
virtue of Article 9 of the Standard Governnent Formof Contract. Qur
Bureau notified the contractor on Septenber 19, 1929, that the Governnent
had taken cogni zance of the fact that work on the construction of the
HYDROGRAPHER had ceased and inforned the Surety Conpany.

An attenpt was nade to get a private yard in the immediate vicinity
to take over the contract for conpleting the vessel, but the quotation was
consi dered excessive. The Norfol k Navy Yard was then requested to take
over the construction to the point of |aunching and nmoving the vessel to
the Navy Yard. The amount of Navy Yard construction was |later extended to
the conpletion of the vessel to and including the main deck and the instal -
lation of the greater part of the machinery.

O Qctober 14, 1929, fornmal authority was requested of the Receiver in
Bankruptcy for perm ssion to have the Norfol k Navy Yard enter the plant.
This was refused and the matter was then taken up with the Referee in Bank-
ruptcy, and finally on Qctober 17th with Judge Groner, sitting in R chnond.
Judge Gronor's decision was in favor of the Governnent, signing a Court
Qder late in the afternoon of the 17th in R chnmond. Early on Qctober 18th
the inspector of construction obtained certified copies of the Court O der
as authority for the Commandant of the Norfol k Navy Yard to enter the plant
and work was immediately started and continued without interruption,
through | ater court procedure and petitions, to launching on Decenber 19,
1929.

As an exanple of the attenpts of parties in Norfolk to frustrate the
efforts of the Governnent to prosecute the work on our contract, upon
failure to obtain consent of the Referee in Bankruptcy to enter the plant
with Navy Yard workmen, the Referee was informed at 11:00 A M that the
i nspector of construction intended to take up the matter immediately with
Judge G oner in Rchrmond. The inspector left Norfol k by autonobil e at
12:15 P.M UWpon arrival in Rchnond it was found that word had been noi sed
around of the Governnent's intentions and that Judge G oner had received
telegranms fromNorfolk requesting himto delay action until the follow ng
Saturday at Norfolk. It required two hours to persuade Judge Groner to
sign the Court Oder. This would have required a fewnmnutes but for the
t el egrans.

On Cctober 28, 1939, the inspector of construction was served with a
warrant to appear as the Government's representative before Judge G oner,
sitting in Norfolk, to make answer to a petition by the Receiver in Bank-
ruptcy to have the original Court Order, obtained in R chnond, vacated or
nodi fied and to have the Governnment pay a rental of $200 for each cal endar
day of occupation of the Bankrupt's plant, in addition to paying for all
pl at es, shapes, plans, etc.

The case was call ed Novenber 6, 1929, and postponed to the 9th and
then to the 12th. |n the neantine constructi on on the HYDROGRAPHER was
continued by the Norfol k Navy Yard without interruption or actual inter-
ference with the work.



-42-

During the discussion of the case on Novenber 6, an offer was nmade the
Court by parties fromWashington, D. C for the purchase of the Bankrupt's
plant for $15,000. The decision of the Court on this sale was also to be
handed down at the tinme of the other decisions in the case.

At the calling of the case on Novenber 6, the Fairbanks-Mrse Conpany,
who clained a reserve title contract to the air conpressor in the Bank-
rupt's plant, filed a petitionwith the Court to prohibit the Governnent's
use of this conpressor under any circunstances. A decision on this matter
was al so promsed | ater.

The case was again call ed before Judge G oner on Novenber 12. The
Court approved the sale of the plant with the provision that the Gvern-
ment be allowed a reasonable tine to conpl ete the HYDROGRAPHER t0 the
poi nt of launching and to nake use of the plant and equi pnent, including
the air conpressor, without rental.

No further legal conplications arose. The Norfol k Navy Yard com
pleted the vessel to the point of launching. She was |aunched and towed
to the Norfol k Navy Yard on Decenber 19, 1929, Mss Cecil Lester Jones
being the Sponsor. Immediately following the |aunching a |uncheon was
given at the Monticello Hotel at Norfolk to M ss Jones at which Admral
A uverious, Commandant of the Norfol k Navy Yard, acted as host and toast -
nmast er .

During the tine the Norfol k Navy Yard was engaged on the construction,
invitations for bidding were sent to shipyards on Chesapeake Bay for com
pleting the vessel fromthe point |eft off by the Navy Yard. The VWarwi ck
Machi ne Conpany of Newport News, Virginia, was the |ow bidder in the
anount of $129,960. The bids ranged fromthis lowto a high of $240, 000.

After opening the bids, Congress was requested to nake an appropri a-
tion of $106,500, the amount of the Surety, for conpleting the vessel,
since suit can not be brought against the Bonding Conpany until after the
vessel is conpleted.

The contract with the Warw ck Machi ne Conpany was signed on April
23, 1930. The vessel was delivered to themat the Norfol k Navy Yard on
May 21, 1930, for towing to their pier at Newport News. On June 30 their
contract for conpleting the vessel was 2-8/ 10 per cent conpleted. The
work progressed slowy but steadily and the vessel was conpleted within
contract tine at 8:00 P M, March 24, 1931.

Dock trials were held on March 25 and the sea trials on March 26. n
April 16 at 6:20 P.M, the HYDROGRAPHER | eft Norfol k for Washington, D C
The vessel nmade a very satisfactory run up the Chesapeake and Pot onmac,
arriving at Vshington at 10:20 A M, on the 17th. O April 23, comrand
of the vessel was transferred to Captain W E Parker and she left Wash-
ington on April 27 for Norfolk preparatory to field work on Georges Bank.
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The HYDROGRAPHER is excellently planned as to quarters. The D esel -
electric installation, with pilot house control of the propul sion notor,
gives the bridge perfect control of the vessel at an instant. The Chern-
i keef 1og, the fathoneter, the radio direction finder, the gyro conpass
with its repeaters, the Sperry high intensity are searchlight and the
ot her nodern equi pnent on this vessel will make for a very efficient sur-

veying unit.

The gyro repeaters on the wings of the bridge are particularly hel p-
ful inpiloting at night. O the trip fromNorfol k to Washi ngton the run
was nmade wel|l up the Potonac during darkness and accurate positions were
determned with the repeaters quickly and with little effort fromrather
acute angl es between lights and lighted beacons. Wth the high intensity
arc searchlight, buoys were "picked up" well in advance of the need.

) e O e () e (O peee O e () mane () e

CRAN CF LONG TUDES CF EARLY MVAPS

Ferro, the nmost southwesterly of the Canary Islands, is known chief-
Iy as the place whence | ongitude was reckoned by early geographers.

Pt ol eny about 150 A.D., in his attenpt to map the known worl d by
nmeans of a network of parallels and meridians, took as prine nmeridian the
farthest point of the Canary Islands, this being the nost westerly point
of the world then known. This meridian thus becane the assuned |ine
dividing the eastern and western hem spheres and its conventional val ue
(not true value) is placed at 17° 39' 46".

The meridian of Ferro continued to be used with nore or | ess accuracy
after the discovery of Anerica.

Wth the introduction of G eenw ch |ongitude, geographers in their
maps now enpl oy the even neridian of 20° west of G eenw ch as the divid-
ing line of the hem spheres.
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THECDOLI TE A RCLE TESTS

John Bowi e, Jr., U S. COoast and Geodetic Survey.

The object of this work was to test the 9-inch circle No. 3 and the
six 6-1/2-inch circles recently graduated for the U S Coast and Geodetic

Survey.

Aroomwas selected in the basement of the South Building at the
Bureau of Standards to conduct the tests. (bserving conditions were nade
as ideal as possible, tenperature and atnospheric conditions were: constant,
and good, stable foundations for the instrunents were avail abl e.

A 4-foot wooden stand was placed in the center of the roomfor the
theodolite and the six precise | evels, used as collimators,. were pl aced
three at each end of the room The collimators were placed in the sane
hori zontal plane as the tel escope of the theodolite so that observations
could be made without raising or lowering the tel escope. A special elec-
trical attachment was nmade to the eyepi ece of each collinator to illun-
nate the cross-hairs. e storage battery furnished current for the theod-

olite and col |l i mators.

The collimators were set in sidereal focus with the telescope of the
theodolite in order to use the vertical cross-hairs in the collinators as
obj ects upon which to point.

The wooden tripod for the theodolite was cenented to the concrete
floor by nmeans of plaster of Paris. The precise |levels were nounted on
their tripods and these were also cenmented to the floor by plaster of Paris.

(bservati ons began on January 10th, but it was soon found out that the
val ues of the angles varied fromday to day, sone as much as 15 seconds.
It was decided that the changes nust be due to some novenent in the tripod
| egs, so they were discarded and the collinators nmounted on brackets which
were fastened to the concrete walls by neans of rawhide plugs and | ag
screws. This solved the probl emas no appreciabl e change in any angl e was
noticed after the brackets and collinators had set for a fewdays. A
slight vibration was transmtted to the collimators through the concrete
walls of the room but this did not delay observations as the vibrations
of the collimators were vertical.

The first circle tested was the 9-inch No. 3. The circle has pre-
viously been tested in the field in Louisiana in 1939, on the roof of the
Coast Survey building in the spring of 1930, and then twice at the Bureau
of Standards in 1930 on their circle testing machine. The early Coast
Survey tests showed the circle to be unserviceable for field use, while
the Bureau of Standards circle testing nachi ne showed the contrary.

In order to elininate any question of the quality of the theodolite
affecting the observations, Parkhurst Theodolite No. 308 with 9-inch
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circle graduated by Fennel, which had been in continuous use inthe field
for the past two years with excellent results, was used in testing Grcle
No. 3. Five sets of observations were nade with the 9-inch Fennel circle
to be used as a standard. Then the circles were interchanged and three
sets of observations made with Grcle No. 3 in Theodolite No. 308. M. B.
L. Page, who is connected with the Bureau of Standards, assisted in the
tests and did half of the observing. bservations nade by different observ-
ers checked very satisfactorily and elimnated any question of personal
equations affecting the results. This work was done in January and Feb-
ruary, 1931.

The usual method of observing was foll owed, dark electric bul bs were
used to cut down any glare on the observer's eyes, springs and string were
used to steady the theodolite, the horizon was closed on the first set of
observations made with each circle to test for drag, and all possible pre-
cautions to insure good results were used.

The results of the observations were studied by conparing the means
of the "groups of four" in the 16 positions, i.e., the means of positions
Nos. 1-4, 5-8, 9-12 and 13-16. The neans of the first 8 and the second 8
positions were also conpared. G rcle No. 308 gave very consistent results,
the nmaxi mumdi fference between the neans of the first and second 8 posi -
tions being 1.12 sec, while the same results with Grcle No. 3 gave a
maxi mumrange of 8.06 sec. A curve of the residuals of each angl e was
plotted and while Grcle No. 308 gave consistent curves, Crcle No. 3 gave
variable results with the first 8 positions being high and the second 8
being low These results were of the same characteristics as the previous
tests on Grcle No. 3 and proved that something was wong with the circle.
The circle was then tested the third tine on the Bureau of Standards circle
testing machine, which this tine gave results whi ch checked those obtai ned
with the theodolite. A conparison of the nunber of rejected positions ob-
tained fromthe observations of the 2 circles showed no rejections for 5
sets of observations with Qrcle No. 308 and 31 rejections for 3 sets of
observations with Grcle No. 3. Further tests were nade by the Bureau of
Standards and it was found that the graduations of the circle formed an
ellipse, the difference in diameters being 0.001 in.

The 6-1/2" circles were next tested; two sets of observations were
made with each on different days, all observations bei ng made with the
6-1/ 2" Parkhurst Theodolite No. 313.

The 6-1/2" circle graduated by Berger was first tested. The results
di scl osed very irregular graduations, there being unusually |ow positions
at the end of each set of observations for any angl e except the one which
was 167 degrees fromthe initial.

Before testing the other 6-1/2" circles in the theodolite, each was
tested to see if the graduations were elliptical. Qdrcles Nos. 2, 5 and
6 were found to be round, while Nos. 1 and 3 were el liptical.

Incircle No. 2, 14 positions plotted 2 or nore seconds fromthe neans,
the largest being 3.7 sec. The curves were irregular, show ng high and | ow
spots in the graduati ons.
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Incircle No. 5, six positions plotted 2 or nmore seconds fromthe nean,
the hi ghest being 2.4 sec. The curve was of a sawtooth nature, caused by
hi gh and | ow val ues on consecutive positions. The differences between the
nmeans of the first 8 and second 8 positions were small, due to the high and
I ow posi tions bal anci ng each ot her.

Grcle No. 6 was practically the sane as No. 5, the high and | ow poi nts
being a little nore pronounced. There were 10 positions plotting 2 or nore
seconds fromthe nean, 3.6 seconds being the hi ghest val ue.

Grcle No. 3 was known to be elliptical to a small degree. The resid-
uals plotted a very ragged curve, being highinthe first 8 positions and
lowin the second 8, very simlar to the 9" circle No. 3, 29 positions
plotted 2 or nmore seconds fromthe mean, the largest being 4.1 seconds.

Grcle No. 1 was not tested because it was nore elliptical than No. 3.

In conclusion, none of the newcircles is perfect and it is doubtfu
if No. 5, whichis the best of the lot, will give good results in the field
on all occasi ons.

The system of collimators and sidereal focus proved a very successfu
way of determining the quality of a circle before sending it to the field.
If a permanent room coul d be obtained to make these tests, nmuch tinme and
nmoney coul d be saved in the future and the quality of a circle could be
definitely established in a very short tine.

A test was nmade on the theory of sidereal focus the |ast day to de-
termine if a snall novenent of the center of the theodolite would change
the angles. The center of the theodolite was noved 5/ 16 in. at right angles
to the initial and no change was noted when the angl es were reobserved.
Hence, it is not necessary to keep the base of the theodolite in position
on the tripod when changing circles.

The new 6-1/2" Parkhurst Direction Theodolite is a very neat instru-
ment. It handles easily, has all the inportant advantages of a | arger
theodolite, and should give first order accuracy with a good circle. The
tel escope | enses are exceptionally good, giving a very clear and distinct
field of view

An angl e, 180 degrees fromthe initial, wll give good results on any
circle. This is duo to the mcroneters being in practically the sane pos-
itions in respect to the circle.
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REM N SCENCES OF W RE DRAG WORK

N. H Heck, U S Coast and Geodetic Survey.

At present there is not as nuch wire drag work bei ng done as sore
years ago, partly because the nmore inportant work is finished and partly
because of lack of funds to undertake the renaini ng wor k.

There are still large areas where the use of the nethod is indispens-
able for the safety of navigation. Qher nethods will probably devel op the
exi stence of nost shoals, but some may be mssed and nore likely the |east
depth, whichis the thing the mari ner cares nost about, wll be m ssed.

I have seen a rocky pinnacle charted as an 11 fathomshoal becone,
after four successive groundings of the drag, each time set so as to pass
over the least depth previously found, an 11 foot shoal. Each time a nore
careful sounding than custonary in the nost careful hydrography when the
drag is not used was nade with the additional advantage of having the drag
buoys as a guide, and yet the sharp pinnacles were m ssed. | have been on
a coral reef inPorto Rco, with general depths of about two fathons and
perfectly clear view of the bottom and swung a leadline at 11 feet within
6 inches of a 5-foot coral projection without touching it.

In view of these considerations, sone reniniscences about past occur-
rences during the period when I was on this work may be of interest.

Back in 1904 when the work started, a nunber of vessels of the Navy,
usi ng Penobscot Bay for maneuvering, had struck bottom and striking the
granite rocks of Maine |eaves a very definite inpression. A nunber of
yachts en route for Bar Harbor struck bottomin an inportant channel. The
first attenpt to nmeet the situation was with the pi pe drag, by whi ch method
a 36-foot pipe was carried bel ow the vessel, which proceeded at a noderate
speed. Some inportant finds were made, but the method was cl unsy and ex-
pensi ve on account of the overhead of the vessel and the frequent need for
repairs to apparatus. | spent one season under Captain Faris on this work
on the EXPLCRER The sane objection of too great overhead applied to the
first season of wire drag in Frenchmans Bay when | aunches of the BACHE and
the BLAKE were used with the vessels standing by much of the tine. Sev-
eral years later the first wire drag work by a wire drag party, independent
of vessels, was started i n Eggenoggi n Reach, Mi ne, under ny direction. Qur
first effort was to prove the deep water clear and all known shoal s were
careful ly avoided. As a result, we nmade fast progress and startled the
of fice by tel egraphic request for another snmooth sheet before the season
was half over. Quriously enough six years |later we went over this same
region examning the shoals and finding a considerabl e nunber of inportant
danger s.

The devel opnent of the wire drag was a | ong story, with nany persons
taking part, but in those days few of our personnel realized the scientific
possi bilities which have since been devel oped in our hydrographic work. It
was a matter of search for materials, inventions and application of new
met hods just as is going onto-day in the acoustic work. For exanple, we
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first used tel ephone wire, which did very well, but invariably broke when
we struck bottom W found a wire developed first by Krupps in Gernany
and | ater inproved by Roebling which met all requirenents.

Many interesting things happened in this work. For exanple, there was
the project of the so-called Beehler Channel into Key West. Commodor e
Beehl er was Conmandant at the Naval Station at Key Wst and he conceived
the idea that a straight channel m ght replace the existing main ship
channel. | received instructions to test out this possibility. The diffi-
culty at Key Wst is to pass the inner reef, a mass of nushroom shaped
coral heads and other formations extending 16 to 20 feet above an ot her-
wi se flat bottomand in many places as thick as the trees of a forest. The
idea turned out to be quite inpossible, but one day we thought we had found
a channel . Approaching the reef with the intention of finding the obstruc-
tions on a given line, and using a 500-foot drag, it becane very hazy and
just as we cane to the reef, we were unable to get a position. Wen we
finally got a position we had passed through the reef. W tried to repeat
the performance and found it quite inpossible. W nust have m ssed by
inches at least six of the large coral heads. In the main channel we found
a pinnacl e which mght have changed history. It was directly in the chan-
nel and the MAI NE might easily have struck it when outward bound in her
start for Havana, W caught the drag on this several tines and the divers
who pl aced the dynamte for the Arny engineers to renmove it found several
large wire drag sinkers and various wires festooned around it. Wen coral
heads are bl own up the pul py inner portion floats and | ooks very nuch I|ike
pum ce.

e day we encountered a very strong current in a place where strong
currents had never before been noted. There were no particul ar indications
of bad weat her, but that night a very heavy norther arrived, show ng that
in the Keys lying between the Qulf of Mexico and the Straits of F orida
baronetric conditions may have powerful effects even before their existence
is realized.

On one occasion in Maine a sub-party under M. Sw ck (now mat hemati -
cian in the Division of Geodesy) was searching for a reported shoal off
Penobscot Bay directly in the path of battleships going to the Rockl and
trial course. He had to give up work because of the |large nunber of |ob-
ster pots and had to make the search later. However, since the area had
not yet been reached in the regular survey, M, Sw ck decided to run a
line in the hormeward bound direction to make it a full working day. He
had just decided to call it a day when the signals were tenporarily ob-
scured and a fix was delayed. Just as they becare clear, the drag went a-
ground. A 22-foot rock, not even known locally to exist, was found, and of
course, charted, but not buoyed. Sone years |ater the battleshi p ARKANSAS,
not yet accepted but en route to the tiral course, was proceeding with a
local pilot. The vessel struck this rock, and on examning the pilot's
chart, it was found that his chart was old and did not show the rock. That
he was a good pilot otherw se was proved by the fact that the rock plotted
exactly on the course he had laid out on his chart. However, the answer
was $80, 000 worth of damage and consi derable delay in the delivery of the
vessel .
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That the newspaper man can often see interest in what appears to be
very routine to us was never better exenplified than by the performance of
awiter, of the Boston Transcript. He went out one day and, to ny view,
it was a day of very routine character, but he wote up as interesting an
account of an operation of the Cpast and Geodetic Survey as has ever been
witten.

Per haps the nmost striking thing that happened was t he devel oprment of
the wire sweep. After returning fromEngl and fromspecial duty with the
Admiralty on anti-subnarine devices during the War, | spent several nonths
at the NewLondon Naval Experinmental Station (the forerunner of the present
Naval Research Laboratory in Anacostia) before returning to duty in the
Coast and Geodetic Survey. During this period we were all trying to see
what application could be made of the war tine devices. ne day it occur-
red tome that, with nodification, the m ne sweep principle mght be ap-
plied towire drag work. | sinply put the idea away for future reference.
After sone interesting duty in Lake WAshington, Seattle, locating the trees
of a forest which, perhaps a thousand years ago, sank beneath the |ake in
al nost vertical position and were an obstruction to navigation, | was
assigned to command of the EXPLCRER on wire drag and conbi ned operations in
Sout heast Al aska. W found on hand a | arge anount of buoys, netal floats
and other naterials hastily stored by Messrs. Col bert and Dani el s when t hey
di scontinued work to enter the Navy. Mich of this naterial was obviously
in bad condition, but we selected a consi derabl e anount whi ch seened to be
all right. W started work with a drag 12,000 feet in length and the first
day went all right. The second day just as we were about to start work the
entire drag with nost of our wire drag equi pnent except wire, of which we
had an anpl e supply, sank beneath the surface in perhaps two mnutes' time.

Al the buoys and floats were crushed. It |ooked bad for our season's work
and M. Senior, Executive ficer, and M. G C Jones, who was in charge
of the drag work, had gloony faces. | sawonly one thing to do - try out

the sweep idea and use gasoline druns for buoys. W put rounded wooden
bottons on themto partially streaniine themand |later found neans to punp
air into them This worked out so well that, while we ordered no nore

equi pnent, the season's output was the largest to date for Alaska and, in
fact, the wire sweep work went so fast that it was hard to keep it fromget-
ting ahead of the control. This speeding up resulted in finishing the im
portant work of sweeping the main channels of Southeastern Al aska by sev-
eral years over estimated time.

Since the sweep wire was continuous to the vessel and w thout a rope
section intervening as inthewire drag, an interesting fact was observed.
When the sweep struck a rock, it did not catch imredi ately but slipped
along while taking its grip. As aresult, the wire acted |ike a banjo
strong and actual ly a tune was played wi th varyi ng notes whi ch coul d be
heard all over the vessel. This is probably the |ongest string instrunent
in existence since on one occasion the rock was 1 1/4 mles away.

The Wbrld War caused untold loss, but it is interesting to note that
in the work that has been described and in the acoustic sounding and radio
position finding, which are a direct outcone of war-tine devel oprents, we
have added and are adding inportant amounts to the war sal vage.
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LONG | SLAND SOND MYSTERY SCLVED BY W RE DRAG PARTY
B. H Rgg, U S ast and Geodetic Survey.

Inthe early part of July, 1930, while dragging in the mddl e of Long
Island Sound, the drag, set at an effective depth of 42 feet, hung in a
charted depth of 53 feet of water. The tender sounding on the obstruction
obtained a depth of 38 feet, with indications of shoal er depth.

Several attenpts to clear the drag failed and it was decided to take
it in. Solidly hooked, it looked for atine as if we would have to part
it. Suddenly sonething let go and the wire cane sliding in bringing a
vessel 's mast to the surface. The freshness of the paint and the condi-
tion of a running light attached to the nast gave evidence that it had
been in the water but a short tine.

The spot was marked "unfinished" on the field sheet and a | ocation of
the obstruction with the note "probably a weck" was sent to the Washi ng-
ton of fice.

A short tine after this as the party was preparing to | eave the dock,
alittle old man cane bustling dow to the dock and asked for the captain
of the launch. He introduced hinself as Captain Timons and said his
busi ness was sal vagi ng sunken ships. W later found that Ti nmons was 71
years old and was the ol dest sal vage nan on the Sound. He brought with
hima copy of a marine magazine with a copy of the notice that had been
sent to the office reporting the obstruction.

The | ocation was pointed out on the chart and the nast was shown hi m
Wth a piece of the weckage and our story as a guide, he returned to
Brooklyn to try and identify the boat. As a clue, he knew the approxi nate
hei ght of the vessel, obtained fromthe difference between the charted
depth inthe locality and the sounding obtained on the top of the weck,
nanel y, 53- 38.

VW soon heard fromTimmons again; this tine he greeted us with the
smling statement that he was sure the obstruction we had |ocated was a
mssing oil barge. As if in answer to this, the body of a man, identified
as the captain of anissing oil barge, was found a week | ater about six
mles fromthe spot where we had pulled up the nast.

Ti mons organi zed a conpany and a diver went down on the weck. He
reported it to be resting upright in the mud and in perfect condition;
also that it was the boat Timons thought it was. The boat known as
Reliable Fuel Gl Supply Barge No. 3 had sail ed about dusk fromBrooklyn
on January 30, 1930, bound for Bridgeport, Connecticut, with a cargo of
oil. No one could be found that had seen or heard of her after that night.
At the tine of her disappearance, the crew consisted of an engineer and a
captain. The engineer was never found. After the di sappearance of Barge
No. 3, two wonen appeared at the insurance office and claimed the insurance
of the missing captain, both offering proof that they were married to him
As neither of the nmen could be proven dead, the matter coul d not be
settled until the boat was found.

After three days' work with divers and a floating crain, the craft was
raised and towed into Brooklyn. The water was punped out and 300 pounds
of live fish were found in the hol d.
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MESSACE FROM A NEWD M SION CH EF

Secretary, Association of Field Engineers,
U S. COpast and Geodetic Survey,
Ofice.

Dear Conmmander Bor den:

Upon ny assignment as Chief of the D vision of Hydrography and Topo-
graphy of this Bureau, may | ask that you carry a message in the Bulletin
to our officers scattered far and wi de, bespeaking their continued coopera-
tion in the work of this Dvision? Its successful functioning, as of any
wor t hwhi | e organi zati on, depends upon no single individual but to the great-
est extent upon the zeal and interest of the individual nmenbers, each in
his separate station. QGherwise it fails, for among organi zations, as in
nature, the stagnant find no pl ace.

| would like to assure the officers in the field that | in turn shall
do ny utnmost to strengthen the organi zation and further their interests as
well. | want themto cone to the Dvision with their problens; continue

t he advanci ng of suggestions and sol uti ons of newer and better nethods and
procedure for the prosecution of our work. Wile all the suggestions nay
or may not be practical, each alike shall receive synpathetic considera-
tion at the hands of the Chief of the D vision.

VW& conpose a corps of versatile, keen officers interested in our
duties and cogni zant of the high standards and attai nnents of the Service.
Through the Bull etin which you have | aunched and so ably edited, we have
now a nedi umfor the expression of the ideas continually evolving in the
m nds of those officers actually engaged on field work. Wthout this
medi umof circulation in the past, this urge to inprove procedure, to in-
vent newer and better net hods, has to sonme extent been snothered, or at
| east not given free expression. The Chief of the Division desires to en-
courage the dissenmnation of the products of these minds, not only anong
the menbers of our own corps, but anong other world organi zations simni-

larly engaged.

I n bespeaki ng the cooperation of the officers assigned to this Dvi-
sion, | have in mnd the Bureau as a whol e, disregarding the lines of
divisions as inaginary and for the purpose of admnistration only. Let us
all strive toward the advancenent of the U S, Coast and Geodetic Survey.

(Sgd.) G T. Rude
Chi ef, D vision of
Hydr ogr aphy and Topogr aphy.
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PLOITI NG THREE PO NT FI XES WTHOQUT THE USE OF A PROTRACTCR

A M Sobieralski, U S Coast and Geodetic Survey.

The Hydr ographi ¢ Manual , page 86, outlines a nethod for plotting three
poi nt positions wthout the use of a protractor.

Briefly, the nethod consists of plotting on the boat sheet, snooth
sheet or on tracing cloth a systemof intersecting arcs of circles, each
circle corresponding to the | ocus of some angl e between two adjoi ni ng sta-
tions. The positions can then be plotted by interpol ation between the arcs
corresponding to the observed angl e.

The nethod should find w der application because of its obvious advan-
tages under certain conditions. It elimnates the errors due to eccentric-
ity and errors of graduation in the three armprotractor and |largely com
pensates for the displacement of positions due to distortion of the sheet.

Wiile there is considerable work involved in preparing the arcs, etc.,
the ease with which the plotting can be done and the increased accuracy
nore than conpensate for the tinme spent, there being a considerabl e saving
if alarge nunber of positions using the sane signals are to be plotted.

The nethod coul d be used advant ageously whenever the signals cone near
the end of the protractor arm

It is the only way to plot satisfactorily closely spaced |ines using
distant signals. Under such circunstances, the three armprotractor is
unsati sfactory because of the errors due to the linitations of the pro-
tractor and distortion of the sheet. It is inpossible to verify such a
sheet as the same position will not plot in the sane place after the sheet
has been subject to any atnospheric changes.

In addition to snooth plotting, the nmethod should find application on
boat sheets, where the ease and speed with which positions can be plotted
shoul d be of great assistance under many conditions.

As described in the Hydrographic Manual, the method is recommended
for enlargements of certain areas, but it will be found useful on all
sheets where the positions are at any great distance fromthe signals.

Wiile the arcs can be plotted by locating a nunber of points with a
protractor, it is advisable to conpute the positions of the centers of the

arcs and lay themoff with a beam conpass.

Lt. Comdr. G C Mattison recently subnitted a special report on the
net hod of constructing the arcs and Captain E P. Ellis, Assistant Chief,
Fi el d Records Section, submitted a report which included tables to facil-

itate the conputations.

The following extracts fromthese reports describe the nethod of con-
structing the arcs and the conputations invol ved:
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T T a = di stance between signals B and C
B a? %\?KC oc = observed angl e between B and C
< ) q -7 A A = center of circle which is |ocus
;L e P A of all points where angle oc
/ | <gee ¢ ' can be observed

= per pendi cul ar bi secting BC = AD
=radius of circle

(elNeN

i
b...
£
u

a
'é*cot oe

1

a
) ¢cosce ¢

- e
Fig. 1.

There are four steps in conputing and drafting:

First - Determne the distance between the signals or stations, either
by scaling fromthe sheet or by conputation. BC, Fig. 1

Second - Erect perpendicular ADto line joining the two stations at
its mddle point. This may be done graphically, but greater accuracy can
be obtai ned, when the signals are triangul ati on points, by conputing the
geographi c position of an assurmed point on this line in the locality where
the centers will lie. Al the centers will lie along this |ine.

Third - Conpute the distances "d" corresponding to the required angl es
by the fornula d = -g— cot oc. The attached tables giving the val ues of

1/2 cot oc prepared by Captain Ellis wll facilitate the conputation.
These di stances should be plotted on the |ine AD.

As the angle at the center of the circle is equal to 2 oc, the posi-
tion of the center of the |ine AD can be determ ned graphically by setting
the protractor at 2 oc.

Fourth - Lay out the arcs with a beamconpass, using centers on line
AD and radii passing through the signals.

Wil e the arcs can be drawn directly on a boat sheet, for snooth plot-
ting it would be preferable to lay themout on tracing cloth on which the
intersections of the parallels and neridians have first been drawn. Any
distortion in the tracing cloth can then be practically elimnated by ad-
justing to these intersections. Separate tracings could be prepared for
different conbinations of signals. Such tracings should be forwarded to
the office with the sheet.

Lt. Comdr. Mattison makes the following cooments on the met hod:
Accuracy - Unquestionably, the accuracy is far greater than can be

obtained with a protractor, especially when the sheet is subject to dis-
tortion.
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Ease of plotting - The time required to plot a position is loss than
that necessary to set the angles on the protractor. The ease of plotting
is especially noticeable in rough weather. | believe that it woul d be ad-
visabl e to prepare boat sheets in this nmanner to within a reasonabl e dis-
tance fromshore.

When it is desired to develop a shoal on a large scale at such a dis-
tance fromshore that the signals do not cone within the limts of the
sheet, the arcs may be drawn on a snaller scale and enl arged as descri bed
i n the Hydrographi c Manual .

Anot her method for drawing the arcs is suggested by Lt. Condr.
Mattison. (See Fig. 2)

Some nmethod of estimating the angles will be available. Assune two
poi nts such as A and B on one of the arcs and conpute their geographic
positions. Conpute the radius of the circle by the formula ¢ =% cosec oc,

and |l ocate the center by intersecting arcs. Repeat this process for an-
other angle. GCenters of arcs for other angl es can be interpol ated al ong
the line joining these centers, or additional points nmay be conput ed.
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1%co*
10*
201
B0
401
501

20001
10t
201
301
40t
501

3°00°*
10!
201
30t
40
501

40001
101t
201
30t
401"
50'

59001
10!
20t
30t
401
501

6°001
10t
20!
301
401
50

70"
10t
201
50'
40"
50*

* Formul a for use of table:

Exanpl e:

28.6450
24.5519
21.4820
19,0942
17.1839
15.6208

14,3181
13.2158
12.2709
11.4519
10.7352
10,1028

9.5408
9.0375
8.5847
8.1749
7.8024
7.4622

7.1503
6.8634
6.5984
6.3531
6.1253
5.9131

5.7150
5.5297
5.3560
5.1927
5,0390
4,8941

4,7572
4.6277
4,5049
4.,3884
4,2778
4,17a85

4.,0722
3.9785
3.8852
%.7978
3,7144
3.6344

oc =10°,

8%01
10!
201
30!
401
501
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* 1/2 Cotangent

3.5577
3 14:841
5.4135
3.3456
3.2803
3.2174

9°%01
10!
201
30!
401
501

10%001
101
201
3O
401t
501

11%01
10°
a6t
30°
401
50t

12°00°*
10"
20°
SO'
40t
50°

13°001t
10t
201
30t
401
501

14%00¢
10!
207
301
401
BO*

BC * 0.5 neters,

3.1569
3.0985
3.0422
2.9879
2.9354
2.8847

£2.8356
2.7882
27423
2.6978
2.6546
2.6128

2.5723
2.5329
2.4947
2.4576
2.4215
2.3864

2.3583
2.3191
2.2868
2.25504
2.2247
2.1948

2.1857
2.1374
2.1087
2.,0826
2,0563
2,0305

2.0054
1.9808
1.9568
1.9333
1.¢104
1.8880

d (meters)
signals on sheet) multiplied by tabul ar val ue for given angl e.

1.2375
1.28273
1.2171
148071
l.1972
1.1875

1.1779
1.1685
1.1591
1.1499
1.1408
1.1319

1.1230
1.1143
1.1087
1.0971
1.0887
1.0804

1.0723
1.0642
1.0562
1.0483
1.0405
1.0328

1.0252
1.0176
1.0102
1.0028
9956
9884

+9813
8743
9674
. 9605
. 9537
. 9470

<9204
. 9338
.9273
9209
.9145
.9082.

15°00* 1.8660 220001
10t 1.8445 10t
20! 1.8235 20"
30t 1.8029 301
40t 1.7828 40"
501 1.7630 50t

16000 1,7437 230001
10t 1.7248 10!
20! 1.,7062 20t
30! 1.6830 301
40 1,.8701 40"
50! 1.6526 501

17900t 1.8354 24°001
160* 1.6186 10t
20' 1.6020 20!
30t 1.5858 301t
20t 1.5699 401
50! 1.5542 507

18%0! 1,.5388 25%0°*
10! 1.5237 10t
20' 1.5089 20t
30 1.4943 301
40" 1.,4800 401
‘501 1,4659 50t

19°c0t 1.4521 2600
10t 1.4385 10!
20! 1.4251 20!
30t 1.4120 30!
40* 1.3990 401
50! 1.3863 501

2c%00t 1,3737 27°%01
10* 1.3614 10!
20t 1,3493 201
301 1.3375 301
40% 1,3255 401
50t 1,%3140 50t

21%00* 1,3025 28°00¢
10t 1,2013 10t
20! 1,2802 201
30t 1,2693 30"
40! 1.2586 401
50t 1,2480 50!

= BC (neters, distance between

d = 0.5 (2.8356)

= 1.41780 neters.



29%00"
10*
20"
30!
401
50t

309001
10t
207
201
401
50t

51°00°*
107
201
307
40
501

32°001
10t
20!
307
401
501

33001t
10°
20!
30
401
501

34°00¢
10*
201
301
40t
501

5500t
10t
20"
30!
40°
501

36°00*
10°
20t
30!
401
50!

. 9020
.8959
.8898
.8837
.8778
.8719

.8660
.8602
.8545
.8488
.8432
.8376

.8321
.8267
.8213
8159
«8106
.8054

.8002
.7080
.7899
.7848
L7798
7749

7699
L7651
.7602
7554
. 7507
. 7460

L7413
. 7366
. 7321
L7875
7230
L7185

7141
. 709%
. 7053

.7010

5967
.6924

.6882
. 86840
.6798
. 56757
6716
.6676

37°00°*
10!
20t
30'
40"
50t

38°%001
10°*
201
30t
40t
50t

39%001
10t
201
301
401
501

40°001
10!
20!
30!
401
501!

410
10t
20t
30t
401
501

42°00°
10!
20t
30t
401
501

43°001*
10!
20t
301
40"
501

44°00!
107
20!
30°
407
50t

6635
.6585
.6556
.6516
.B477
6438

. 6400
8361
8324
.6285
» 6248
.6211

6174
8138
.6102
.8065
.6030
5994

. 5859
.5924
.5889
.5854
.5820
.5786

.5752
.5718
.5685
.5651
.0618
.5586

«55D3
.5521
.5489
5457
. 54285
. D393

D363
«533L
» 5300
5269,
5238
.5208

.5178
.5148
5118
.5088
.5059
.5029
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45°00°
10*
20t
30t
401
50t

46°001
10!
20t
301
401
50!

47°00"
10t
20t
30
401
50t

48%00°
10"
20
70
40
50"

49%00"
10t
201
30!
401
50*

50°00°*
10t
201
301
401
501

51°00°
Z0t
52°00°
501
530001
30!
54°00°
20!

55°00t

OSO'
56700°
30!
57900
301

.5000.

4971
4942
4913
4885
« 4857

.4828
. 4800
A3
«4745
4717
+ 4690

4663
4635
. 4608
.4555
.4528

4502
4476
» 4450
4424
.4398
373

L4346
4321
4296
#4270
» 4245
«4220

.4195
JAL71
+ %146
122
L4097
4073

4049
3977
.3906
.5837
.5768
. 5700
» 3633
.3566
.3501
« 3436
L3373
. 3309
. 3247
.3185

58°00* .3124
307 L3064
59°00' 3004
30" ,2045
60°00' 2887
30! ,2829
61°%0' .2772
30t L2715
62°00t 2659
30'  .2603
63°%00' 2548
30! ,2493
64°00* .2439
30t ,2385
65°00* .2332
30t 2279
66°00t .2226
30t 2174
67%0t ,2122
30t .2071
68°00' .2020
30t L1970
69°00' .1919
30! ,1869
70°0' .1820
71% - 109° ,1722
720 - 108° .1625
730 . 107° ,1529
74° - 1068 1434
75% - 105  .1340
76° - 105° .1247
770 - 103° ,1154
78 - 102° .1063
79° ~ 101° .o972
80° - 100° .0882
81° - 99° .79z
82% ~ 98° ,0703
83° - 97° ,0614
84° ~ 98° ,0526
85° - 95° ,0437
86° - 94° ,0350
87° - 93° 0262
88° - 92° .0175
89° - 91° o087
90° 0
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GCOVPUTATI ON AND ADJUSTMENT
OF BUOY CONTRCL NET
GECRGES BANK, 1930

. OFFI CE COWPUTATION,  The fol | owi ng net hod, adopted after anal ysis had
been made of position, azinmuth and di stance deterni nati ons, was used in nak-
ing the conputations:

(a) The astronomical position of buoy "W" was held fixed and the posi-
tions of all other buoys were K ¢
\91‘
related to it by computed or \
measured azimuiths and dis-
tances.

A x
2 _-." Marker buoys;
N " ~7 positions based
- on adjusted sounding
/ I
e line loops.

(b) All sun azimuths were
hold fixed with the exception
of KT, UA and UV, A

(c) The triangles ZAL, ATL
and KTL were computed from
two known sides and the in-
¢luded angle. All the b
remaining triangles were .-

computed from P
three known PPEASE LEGEND
sides. e . .
B *  Permanent Buoys
Conput ation of the scheme by the ¢ femporary Survey Buoys
above net hod gave doubl e val ues of (:) Strong Astronomic Location
di stances (meters) as foll ows: —= Bage Line ‘
—— Bomb Distance and Sun Azimuth
Line Conputed R AR D screpancy --~ Bormb Distance Only
--------- Velocity Test Line
LA 35632 35596 36
LZ 30307 30331 24
KT 13891 13853 38

Three doubl e values for azinuths of |ines were al so obtained. The dis-
crepancy in the azinuth of the line KT, which is the only one entering into
the positions of the buoys used on the season's work, is 13 m nutes.

No adj ust ment was consi dered necessary for positions of the buoys used
for the control of the 1930 season's work since the discrepancies were smnall
for this class of work and since what were considered to be the strongest
val ues were in each case enpl oyed in conputing the schene.

[1. FIELD ADDUSTMENT (SHPLYDONIA): In the office conputation, the
length AWand its observed azimuth were held fixed; also the astronomc posi-
tion of W Wstward to Buoy B only the lengths were held; therefore, ob-
served azimuths UA, UB and the conpass azimuth of EU were rejected. As com
puted by the office all the observed azimuths lie to the left of their com
puted azi nuths, indicating a chance for inprovenent by giving some weight
to the observed azi muit hs. CaGs. Print (R 167)




-58-

Following a study in the field, conputations were nade as fol |l ows:
A nmean between observed azimuth UA and the conputed azi muth UA was taken.
The triangl e UAWwas then conputed with sides AU and AWheld in length
and azimuth. This threwall error on |ine UNwhich comes out as foll ows:
(bserved length - 29531 neters; conputed - 29426 neters. Since logarithm
of sine Angle A changes 13 in 7th place and sine Angle Wchanges 14 in
7th place, it is proposed to change side UA by adding 60 to neasured
I ength, maki ng UA beconme 34275 neters. Reconputing 2 sides and incl uded
angl e gives lengths as follows: UW (conputed) = 29470; UW (observed) =
29531. The position of Uwas then conputed with these dat a.

The office conputation of triangle UB was accepted. For the com
putation of the position of Buoy "B", the observed azi nmuth and observed
length of W were held fixed. ((bserved data: Azinuth 310° 50° 34";
| engt h 20002 et er s) .

Fromdata obtained in the conputation of triangles U/B and AWJ (and
the true bearing and |l ength of EU), the position of Buoy E was conputed
through each triangle. 1In these conputations, two sides and the incl uded
angl e of each triangle were used as foll ows:

(1) Triangle UAE, The side UE as observed, UA as assuned and the
included angle at U as determned fromthe cal culated, azimuth of UA and
the observed azi muth of UE.

(2) Triangle UEB: The sides UE as observed and UB as conputed and
the included angle at U as determned fromthe cal cul ated azi muth of UB
and the observed azi nuth of UE.

In this way all the closure error was thrown into the sides AE and
BE, naking differences as follows:
AE (observed) = 37448; (conputed) = 37522 neters
BE " = 45535; "= 45542 "

In the office nethod of conputing the Triangle KLT, sides LT and
KL and their azimuiths were held fixed. This left discrepancies on the
length and azinuth of KT of 38 meters and 12' 53" respectively.

It was felt in the field that both the length and azi muth of KT
were likely to be as good as the | engths and azinuths of either other
side. Accordingly, the azimuth closure was distributed between the
azimuths of KT and KL, changing the angles at L and T by 6' 26" each,
and the angle at Kby 1". In the conputation of this triangle, KT be-
cones 13852 neters, as conpared with 13891 by office conputation, and
KL becones 19623 neters, as conpared with 19595 neters.
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REDUCTI ON OF | NCLI NED ANGLES TO HCRI ZONTAL ANGLES

F. B T. Siens, U S (oast and Geodetic Survey
(abstract)

The report of Commander Siens discusses the treatnent of inclined and
vertical angles, as regards corrections to be applied to them in conput-
ing the horizontal angle for use in determning azi nuth between buoys by
reference to a celestial azimuth. |t shows why corrections for parall ax
and refraction should not be applied to the observed vertical angle or
inclined angle. However, if only the inclined angle is observed, in which
case the true altitude must be conputed fromthe tine of observation, the
refraction and dip nust be added and the parall ax subtracted in order to
enter the formula with value of "h" corresponding to observed altitude.

I ndex and sem -di aneter corrections nust, of course, be applied to ob-
served inclined and vertical angl es.

Commander Sicms states that in cases where the observed ineclined and
vortical angles arc affected by 4ip, a "near" value (Vel) of the horizon-

tal angle would be obtained in the formula Vet = Q%%g%i and that the dif-

ference between the "near" and "true" values (V¢! - Vc) is a positive
guantity and conparatively small for altitudes under 60° and for a conbi-
nation of inclined angles and al titudes whose sumis under 160°. He de-
rives the formula for the "true" horizontal angle (Vc), for a given dip,

as Cog Ve = Los Vo EN t h~d). Holding the di 14 alti-
TS ) an”d an ). Holding ip and alti

tude constant, the difference (Vc* - Vc) becones a function of the in-
clined angl e which nay be represented in the formof a graph. A series of
those graphs is submitted for altitudes 10°, 20°, 30°, etc., plotted on
the sane coordinate paper, for a constant dip of 5 (corresponding to

"hei ght of eye" on the SURVEYOR) and fromthese (V¢! - Vc) can readily be
found for any conbination of altitude, and inclined angle. Frominspec-
tion of the graphs, it can be seen that in using altitude greater than
60° and conbi ned inclined angles and altitudes whose sumis greater than
160° the value of (\Vc' - V) may be considerably greater than the dip it-

sel f.

Sanpl e conputations of the term"Vc! - Vc" and the graphs referred to
above are shown on an acconpanyi ng pl at e.

To find (Vc! - Vc) fromthe graphs for a given observation, as, for
exanple, Vo = 97° - 32', h=22° - 10', d =5', a section of curve between
the 20 and 30 degree altitude graphs is proportionally drawn to represent
the 22° graph where it will intersect the horizontal l|ine 97% of inclined
angle; (Vc' - Vc) is then found corresponding to this intersection point,
nanely, 2.3'. The true horizontal angle would then be derived as foll ows:

log cos 97° 32t g9,11761 (n)
moot 990 10 9,98665
log cos Vel 9.15096 (n)
ve© = 98° 08.30
vel - ve = 02.53¢
Ve = 98° 06.0!
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NOTE ON REDUC NG | NCLI NED ANGLES TO
D FFERENCES | N AZI MJTH

W D. Lanbert, U, S. Coast and Geodetic Survey.

In conputing the effect of dip (and perhaps of the parallax and re-
fraction of the nmoon in cases where a conputed altitude is substituted
for a measured one) on the reduction fromthe inclined angle to the true
difference in azimuth, it is not necessary to solve an oblique spherical
triangle. It nay be sinpler to proceed as foll ows:

(1) Reduce fromthe inclined angle (Mo) to the true difference in
azimuth (\Vc) neglecting dip (and perhaps parallax and refraction) by the
formul a*

cos h

here h is the altitude of the center of the celestial object.

cos Ve s

(2) Let d; be the correction to the altitude of the center of the cel-
estial object; if the altitude is nmeasured, d; is nerely the dip of the
horizon and is essentially positive; if, on the other hand, the conputed
altitude of the nmoon's center, uncorrected for parallax (p) and refraction
(r), isused.

d; = p-r
and is al so essentially positive.

Let d, be the dip of the terrestrial or marine object sighted. |If
d, is some low floating object nearer than the horizon, then d, is al so

positive and
d>dy, if dyis nmerely the dip of the horizon.

O the other hand, if the object sighted is sonething above the |evel of
the eye, such as a lighthouse lantern or a hill, d, is essentially negative.

Let d; and d;, be expressed in mnutes of arc and decinals of a m nute;
than apply to Vo the following differential corrections, which wll be
| i kewi se in mnutes:

(a) For 4 ; )
1 - [tenh % &,
!\Sil'lVC :
(b) PFor g , \
[tanh scch cos Vo 4y z( cot ¥V tanh) 4,
i osin V, /

The formul as thensel ves indicate their range of useful ness.

If the corrections (a) and (b) are large, they are to be avoi ded be-
cause conditions are essentially unfavorable to accuracy. |f better condi-
tions can not be obtained, the rigorous solution of the oblique spherical
triangl e nmust be used as being better than nothing. GCorrections (a) and

*It is assuned that the inclined angle Vo contains the correction for the
senm di aneter of the celestial object.
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(b) are obviously large when Vo is snall or when h is nearly 90°, that
is, when the celestial object is near the zenith.

These differential formul as can be used to conmpute graphs |ike those
of Commander Siens.

Note that if the celestial body is near the horizon, its vertical
di aneter, being shortened by the rapid dimnution in refraction with ele-
vation, is less than the diameter inferred fromthe Epheneris. The in-
clined semdiameter, which is applied as a correction to Vo to reduce
fromthe linb to the center, is likew se affected by refraction.

Pr oof

I n Chauvenet's Trigononetry, p. 240,

A =T, in equation (not nunbered) just
/\ N before (285) put
) N da =0
/ \b = 90-h c = 90°
\ and solve for dA
\
- QO 3 .
c = 90 / ///&C d Vo = dA =cos bcos A db ~cosbde
a = do sin b sin A
3 o >
e ! . . .
e e Since Ais the approxi mate val ue of
/ e \ V. and dA the correction to Ve we have
sy i db = d;
Ay - g M dc = d,
f,’ Fromthese, corrections to V¢ due to
B! d; and d, are easily derived as given.

—— 0 == O == O w0 -
COMMENTS ON THE ABOVE

F. B. T. Siens

| would say that the differential equations of M. Lanbert woul d cor-
respond to ny graphs when d; = d,. M/ report dealt exclusively with ter-
restial and celestial objects containing the sane dip; in other words, the
terrestial object was considered as lying in the visible horizon. This
condition would obtain in observing on a buoy four or five mles, or farther,
away as woul d generally be experienced in buoy control work.

Instead of using two differential fornulas, it appears that it would
sinplify matters to enter formula cos V; = cos Vo with a corrected val ue
€os b
of h corresponding to an altitude above the | evel of the terrestial object.
This would make d; = d, = (dip of terrestial object) and require only one

differential formula.
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THE EARTHAS AN ENG NEERI NG STRUCTURE

Dr. WIlliam Bow e, Chief, D vision of
Geodesy, U S. (Coast and Geodetic Survey.

Aradio talk presented Friday, January 30, 1921, under the aus-
pi ces of Science Service over the Col unbi a Broadcasting System

Human bei ngs have lived on the earth for many thousands and possibly
mllions of years, but it is only within the |ast few decades that nman has
found out sonme of the essential and fundanental facts connected with the
earth that are needed to discover those processes whi ch have continuously
changed the el evations and geographi ¢ positions of points on its surface.

The earth is not so nysterious after all, unless we acknow edge that
all science is nysterious. |f we use the fundamental principles of physics
and engineering, we are able to attack and understand earth probl ens nuch
nore clearly than if we nmerely assune that the earth is a puzzle and that
everything that is happening on its surface is nysterious.

There are sone things that we knowrather definitely about the earth
its shape and size, for exanple. These have been deternined by very accu-
rate observations nmade on the stars for latitude and | ongitude and by the
neasurenment of di stances between the astronom cal stations by neans of tri-
angul ation. As the distances are neasured with great accuracy, the dinen-
sions derived for the shape and size of the earth are correspondi ngly
accurate. It is rather interesting to note that the nobst accurate deter-
mnation of the dinensions of the earth was nade by the Coast and Geodetic
Survey, These dinmensions have been international ly adopted by the Inter-
nati onal Geodetic Association as the nost accurately known ones.

VW know the density of the earth, which is about five and one-hal f
times the density of water. The density of the surface rock averages
about 2.7 times that of water. Since we know the average density of the
earth and its size and shape, we also know its total mass. V¢ know that
the earth is not a stable structure - it is yielding continuously to
forces which are acting on it. Areas that were once beneath the |evel of
the sea are now high in the air as plateaus or nmountains. W know this
because sea shells are present in these elevated rocks and it is certain
that the anmount of water on the earth's surface was never so great as to
have stood at the elevations at which we find the fossil remains of the
sea aninmals. There are areas that once were above sea |evel and had noun-
tains and pl at eaus, which are now bel ow the surface of the sea. There are
areas where rocks are found whi ch have been pushed horizontally for a nile

or nore.

The earth is subject to trenors fromearthquakes, which occur at fre-
guent intervals. An estinmate has been nade that there are approxi mately
8,000 known earthquakes every year. These are the quakes whose trenors
are recorded on a very delicate instrunent called the seisnograph. There
are not very many seisnograph stations in the world, hence it is reason-



-64-

ably certain that if such stations were placed close together there woul d
be recorded yearly many nore thousands of earthquakes.

There are nmany vol canos on the earth's surface bel ching forth | ava,
rock and snoke. These vol canos nust be vents in the outer portion of the
earth, which extend down to regions where the tenperature is so hot that
the rock is melted with the rupturing of the rock above.

V¢ know that the tenperature of the earth increases as one goes down
fromthe surface. The tenperatures at different depths are taken in nines
and inwells that are drilled for oil or water. The increase in tenpera-
ture with the depth changes fromplace to place, but the average is 1
degree centigrade for about 100 feet in depth. |If this rate continued
down to the center of the earth, the tenperature of the center woul d be
many thousands of degrees. W do not know whether the tenperature in-
creases all the way to the center, but at least it must continue for some
m | es bel owthe surface, for otherwi se we coul d not have hot springs, vol-
canos and out-flow ng | avas.

VW knowthat at present there falls to the land area of the earth
annual |y an average of about thirty inches of water in the formof rain.
The best estimate of the tine of the beginning of the formation of sedi-
nentary rocks was approxinmately a billion and a hal f years ago. There
nust have been rain at that time for sedinentary rocks cannot be formed
unl ess there is running water. W may assune as a certainty that at the

begi nning of our present sedinentary age, a billion and a hal f years ago,
the earth's surface was irregular, probably as irregular as it is to-day.
If the rate of rainfall has been continuous during this billion and a

hal f years, there could have been three-quarters of amllion mles of
rain. Wen water falls to the earth as rain, it tends to go to | ower
levels, tothe valleys and rivers, and eventually much of it goes back to
the sea. This water carries with it in suspension and sol ution much soil
and organic natter. |t has been determned by the Geol ogi cal Survey that
the rivers of the United States in 9,000 years carry to tidal waters an
anount of material in suspension and solution equivalent to a | ayer of
earth covering this country one foot thick. This rate of erosion or nov-
ing of material to tidal waters may seemvery slowto us, but it amounts
toamnle of erosion in about forty-five nillions of years. Since rain
has been falling for approximately a billion and a hal f years, thirty mles
of material could have been renoved if for any area this rate coul d have
been nai ntained. & course, no such anount of erosion coul d have occurred

inany particular area.

The waters of the ocean, if spread uniformy over the whol e earth,
woul d be about 9,000 feet in thickness, somewhat |ess than two mles.
This water has been used over and over again thousands of tines during the
sedinentary age in order to furnish the rain that has fallen back to the
earth. This is the reason why the sea water is so salty. Every bit of
water that goes to the ocean has sone solid natter in solution. During
the evaporation this solid naterial is left, it is not taken up into the
at nosphere. Eventually the waters of the sea becane saturated, as they

are to-day.
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The evaporation of the sea water is necessarily due to the heat re-
ceived on the earth fromthe sun, and we nay therefore say that we shall
have rain as long as the sun shines. Wen the sun ceases to exist, if
ever, the earth will becone an inert nass, because it will becone extrene-
ly cold and there will be no evaporation and rain.

During the processes of erosion and transportation of material from
the continents to the tidal waters, there is a disturbance of the equilib-
riumof the earth - some parts are overloaded and other parts are under-
| oaded. This causes a pressing down under the heavy wei ghts of sedinents,
such as we have at the nouth of the Mssissippi Rver. Areas which have
been undergoi ng erosion, such as the Rocky Mount ai ns, have been nmade
lighter and the earth's material under those nountains tends to rise up.

It has been found by geodetic engineers working in different countries,
but principally by the Coast and Geodetic Survey of the United States, that
the outer portion of the earth, to a depth of approximately sixty mles,
is conposed of solid rock. This rock will break when forces are acting
upon it for a sufficiently long time, provided the forces are of sufficient
strength. The interior of the earth, on the other hand, has been found
to be conposed of material that will yield like plastic material to forces
that are acting onit for |ong periods of tine, say tens, hundreds, or
thousands of years. This interior material behaves |ike an elastic struc-
ture when forces are acting onit only for a short time. Such forces are
the tremors that go out froman earthquake and the tidal forces of the sun
and the noon, whi ch change phase several tines a day.

The result of this condition of a solid shell and a plastic interior
is that under the very heavy | oads of sediments which are deposited al ong
the coast of a continent by its rivers, the solid naterial is forced down
and the sub-crustal naterial is noved back towards the areas fromwhich
the sedi ments were derived. The outer shell, frequently called the earth's
crust, rests on the interior material very much as a raft formed of |ogs
rests upon a body of water. There is an equilibrium established by the
yielding to these | oads of the outer shell of the earth, that is given
the nanme of "lsostasy". This is a termderived fromQeek words and it
neans "equal pressure", or "equal standing". The earth is in isostatic
equi librium and whenever naterials are noved over its surface by streans
or rivers there is a tendency for the equilibriumto be restored.
course, the earth's surface does not yield to very snall loads - a few
hundred or a thousand tons - or even to a fewmllions of tons, but after
ariver, like the Mssissippi, has been sending solid material to the
Qilf for a great many years, the crust near its nouth will be under such
a strain that it will be pushed down to restore the bal ance.

Since the tenperature of the earth increases with depth, it is cer-
tain that the crustal material, which is pushed down under heavy | oads of
sedi ments, reaches regions which are normally hotter than the regions
previously occupied. Eventually this crustal material takes on new tem
peratures and that causes an expansion that forces the earth's surface
upward. Here we have an explanation of the phenonena of earth's naterials
once bel ow sea level, nowlifted highup inthe air.



-66-

Wier e erosion has been going on for thousands or mllions of years,
the earth's crust will be pushed up to restore the isostatic equilibrium
During this process the crustal material will be raised into col der
regions and eventually it will be cooled dowmn. This will cause a contrac-
tion and carry the earth's surface down, perhaps even bel ow sea | evel .

It would seem fromwhat has been said, that we nust have four dis-
tinct causes of earthquakes. First, is the breaking of the earth's rocks
under the | oad of sedinents; second, the breaking of the rock as the
crustal material is pushed upward under the area of erosion; third, the
expansi on of crustal naterial which has been pushed down into hotter zones
by the sedinents; and fourth, the cooling and contraction of crustal
mat eri al whi ch has been pushed upward under areas of erosion.

It will be seen that we have been treating the earth as an engi neer -
ing structure, such as a bridge or a building. W can follow through
sore of the processes that are cormon to the physical laboratory and in
engineering field work in the noving of materials of the earth. There is
no such thing as a rigid earth. It is ayielding structure and it wll
continue to be a yielding one as long as we have rain and sunshine. It is
very fortunate that the earth is not conposed of naterial of prodigious
strength. If it were, forces would accumul ate until they overcare the
strength of the earth's materials and then there woul d be an eart hquake
whi ch woul d be vastly nore destructive than those we are accustomed to.
Strange as it may seem the nore earthquakes we have the safer we are, be-
cause the nore we have the snaller will be the intensity of any one of them

VW hear much about this or the other earthquake being nore destructive
than sone other one, but we are very apt to rate an earthquake in accord-
ance with the damage it does to human structures. An earthquake may occur
inthe center of a great desert and may create a great gap in the earth's
surface, but may not destroy any human habitations because there are none
near. Another earthquake of much | ess proportion may danage buil di ngs
and destroy human lives. Since we cannot prevent earthquakes, the earth's
surface having been subject to themfor hundreds of nmillions or a billion
of years, we should apply our science and engineering to the probl emof
buil ding our structures in such a way as to resist the shaking.

Eart hquakes are caused by rock breaking and what is called the epi-
center, or point at which the break occurs, rnust be within about sixty
mles of the earth's surface. It is reasonably certain that nost of the
eart hquakes occur within thirty mles of the earth's surface.

The earth will never collapse, but the nountains are not everlasting,
and we wi Il have earthquakes as |long as the sun shines and we have evap-
oration and rainfall. Earthquakes will stop only when the sun no | onger
shines, but this probably will not occur for hundreds of mllions of years.
W nust accept nature as it is, treat the earth as an engineering struc-
ture, and erect our buildings and other structures with a viewto resist-
ing those forces of nature which are constantly at work.



-67-

RATI NG CF PATENT LOGS

G D GweandM A Hecht, U S Coast & Geodetic Survey.

During the 1930 and 1931 field seasons on the F orida coast, |ogs were
rated by the party on the LYDONI A over a course run on a sensitive range
consisting of the two triangul ation stations, NORTHMAST (weck) and CAPE
CANAVERAL LI GHTHOQUSE. The length of the course was controlled by resec-
tion on third and fourth triangul ati on stations BEACHY and M DWAY, so
selected in relation to the course as to give rapidly changing angles wth
consequent accurate determnation of distance. The nmaxi num change in dis-
tance per change of one mnute of resection angle was 2.1 neters.

I nverse position conputations were nmade to obtain the azimuths and
di stances fromNORTH MAST to BEACHY and M DWAY. The course was divided
into four equal sections; the north end was fixed by a resection angle of
90° between the range and M DWAY; its full length was 2.665 nautical ml es.

The ship steamed back and forth on the range. An observer with the
conput ed resection angle set on his sextant narked the instant the ship
was at each position, and both [ogs and revol ution counter were read simul -
taneously. The logs were read to hundredths, great care being taken to
obtain t he second decinal place correctly. For each set of logs, two for-
ward and two backward runs were made. The sane dials were used on the
starboard and port sides throughout the tests. Two rotors were rated with
each dial and thereafter were used with the dial, and on the side of the
ship, for whichrated.

The course lies in Canaveral Bight as shown on the acconpanying pl ate.
It is slightly sheltered and has no cross currents. During the tests
there was a light northeasterly breeze and a slight northerly chop. Simul-
taneous equations based on double runs were used to conpute the | og fac-
tors, thus elimnating the current.

An attenpt was nmade to maintain a constant speed during the tests by
mai ntai ning a constant RP.M The average speed of the ship was 9.9 knots
at an average of 103 RP.M A summary of the log factors and current
val ues is shown on the attached pl ate.

In connection with the log tests, data were obtained fromwhich the
revol utions per nautical mle were obtained and the propeller slip com
puted. These results were particularly interesting because a new f our-
bl ade propeller had been installed during the 1930 repair period, prinar-
ily as an experinent to reduce the excessive vibration.

Since installing the new propeller, the vibration of the ship at ful
speed is barely perceptible. It is now possible to plot soundings and
wite on the bridge when running at cruising speed. This is 10 knots at
105 revol utions of the 4 blade propeller, whichis equivalent to the old
propel lor making 118 RP.M At 125 revol utions the new propel |l or drives
the ship at 12 knots, a considerabl e increase over old speed, at the same
nunber of revol utions.
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Tull length of course
2.665 nautical miles,

BEACHY
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A 0B " = 1234,75
BtoC ¢ = 1234.,75
Ct%oD m = 1234.75 v
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LOG FACTOR TESTS

Resulis of Ratings computed
py simultaneous equations using
the formula: Ry % Tx = D where
R is the log reading, y the
factor, T the time required for
the run, x the current, and D
the length of the course.

1L0G #193-PORT ROTOR 1914

No. of] factor | current
run {y) (x)
l& 2 1.015 0.085
3 & 4 1.032 0,131
2 & 3 1.028 0.210
1 & 4] 1l.024 0,019
mean 1.024 0.111

1.0G #191-STBD. ROTOR 191

No. of] factor | current
Tun {v) (x)

1 &2 0.983 0.084
3 & 4 0.995 0,036
2& 3 0.986 0.156

1& 4 0.989 0.000
mean 3.988 0,069

10G #193~PORT ROTOR 193A

No. of| factor | current
Tun Ay) {x)
l1&2 1.088 0.084
3 & 4| 1.082 0.042
2 & 3 1.078 0.072
1 &4 1.082 0.132
nean 1.082 0,082

L.OG_#191-STBD, ROTOR 193

No. ofi factor | current
run (v} (x)
1&2 0,970 0.120
3 & & 0.978 0.000
2 & 3 0.968 0.096
1l & 4 0.980 0.024
mean 0,974 0,080

DETERMINATION (F SLIP OF FROPELLER

Total Revolutions = 11596
Actual miles run) _
through water ) = 18.655
Piteh of Propeller = 11 feet

Revolutions per) o 11596 = go1.,p
nautical mile) ~ 18.655 *

Lv. speed of ship = 21.520 . 9,939 knots
2.1451 .

At av. No. of) _ 11596
R.P.M. ) = 1T75.%z = 102.86
s1ip = {11 x 11596 * 6080) - 18.655
P 15,655

= ,1246 = 12.467

C.& 6.5 Print (R-168,
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NOTES ON OONTROL FCR AERI AL PHOTOGRAPHS

QO S Reading, U S. QOoast and Geodetic Survey.

Wth the renarkabl e devel opnent of air photo mapping, it is becom ng
increasingly evident that the utility of control stations will be greatly
enhanced wherever they can be so described as to be recoverable on aeri al
phot ographs without again visiting the stations on the ground. This nay
readi |y be done by a few nmeasurenments whenever a station is established
near reasonably pernmanent detail of contrasting appearance such as cross
roads, buildings, rocky points, or even corners of fields of differing
culture. Such detail is usually noted in descriptions at present, but too
often with estinmated i nstead of neasured di stances. Measurenents, not
estimates, should be made to any definite points within 200 nmeters of the
station. Enough neasurenents shoul d be made to furni sh a check wherever

practi cabl e.

Nothing is nore aggravating to one trying to conpile photographs than
to find a description reading like this: "About a hundred nmeters east of
a canal and about 30 nmeters fromthe bul khead of a fill." Two sinple neas-
ures instead of the estinates would save a special trip to the station

To appear clearly in air photographs, particularly photographs on the
snmal | scal es used for mappi ng, objects nust have sone contrast in color or
shape fromtheir surroundings. The nore contrast the nore clearly they
will stand out, with the exception of snall objects on white sand beach.

The glare fromwhite sand soneti mes causes considerable halation, blurring
the edges of dark objects in the photographs. bjects ten neters or nore
in diameter should be sel ected when practicable on white sand background,
though snal |l er ones sonetimes showwell. The follow ng objects suitable
for referencing to control are listed in the order of their clarity of
appearance and certainty of identification on aerial photographs: (1)

O oss roads and railroads (nmeasure to center of grade or pavenent, (2)

prom nent buil dings and bridges, (3) Canals and streans, (4) cliffs or
bluffs, rock outcrops (particularly of different color or projecting shape),
(5) waterlines generally (for sand beach or swanps take edge of drift or
vegetation), (6) corners of cultivated fields, (7) points of woods or brush,
lone trees, etc. In case of several measures or possible confusion of sev-
eral buildings, etc., a sketch is invaluable.

The problemof locating the control stations on the photographs is
usual |y considerably sinplified if the photographs can be taken to the
stations inthe field. Nearly always when the locality of the station can
be identified within 100 meters or so, there will be recogni zabl e slight
differences of light and shadow which can be identified with objects on
the ground and the position either pricked through directly or deternined
by a few short neasurenments. 1In sone cases it will be necessary to neas-
ure a quarter of anle or so fromsone detail which can be positively
identified to make certain of the identification of the spot. Wen the
phot ogr aphs are indistinct or when the photographs can not be taken to
the site, it is always desirable to measure di stances to adjacent streets
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if within 100 meters or so. Streets always showwhen not hi dden by trees
even in poor photographs, but other features are often not so discernible.
Measurenents to streets, including azinmuths, should be taken to center of

grade or pavenent.

I n areas of unvarying appearance, as a | owmangrove shoreline, the
sinplest nethod nay be to rod in with a plane table a sufficient part of the
curve of the shoreline to fix the location of the station, when reduced to
the scale of the photograph. |If the work is not done on a regul ar projec-
tion, sone sort of azimuth should be shown. Care nust be taken not to
sketch too much in this work lest slight discrepancies throw doubt on the
position. Small irregularities of five or ten meters in size, if clear
cut, can often be used for positive identification. In Florida on a
straight sand beach with uniformpal metto vegetation, it was considered
best to run a planetable traverse |ocating inshore hydrographic signals
between third order traverse control stations and at the same time to |o-
cate buildings, cultivated fields and roads |eadi ng back fromthe beach
for photo control. The highwaterline, whichwas not well defined in the
phot ogr aphs, was al so | ocated by this traverse.

The accuracy of the photographic plot of course depends entirely on
the care and accuracy with which the control is |located on the photographs.
If the control in spotted on the photographs by field parties, this nust
be done at the site of each station (some results where the control was
spotted on the phot ographs aboard ship have been exceedi ngly unsati sf ac-
tory) . Each station need be spotted but once and the cl earest photograph
of the site should be used. The spotting of the station on the overl ap-
pi ng phot ographs is better done in the office. Should it be inpracticable
to prick the exact spot inthe field, the general position of the station
shoul d be circled in pencil and the neasurerments to adjacent detail nec-
essary to locate the station should be forwarded with the photograph for
plotting in the office.

The amount of control required for plotting the photographs varies
so greatly with the character of the photographs and the terrain, the
scale of the map, and the permissible error that specific instructions
will usually be required for each project. 1In general, a point near the
center and one on each side of the area common to three overl appi ng phot o-
graphs of a strip at intervals of about ten photographs along the strip
is sufficient. If the photographs are much tilted or if the overlap is
| oss than 55 per cent, additional points will be required. Wth four or
five lens caneras in good adjustrment and wi th good flying, the contro
may be abridged sonowhat.

Wien the control executed for a region consists of a traverse al ong
the beach or triangulation across a broad bay which the pictures do not
span, traverses al ong roads |eadi ng back fromthe shore nay be used to get
control points across the photo strip. It is desirable that such traverses
be tied to triangulation stations, but when difficult ground, such as a
nmangrove swanp or a lagoon, intervenes, a quarter mile gap or so need not
be nmeasured but may be scal ed fromthe photographs. Sol ar azi nuths may
be neasured with theodolites whenever nore conveni ent than geodetic azi-
nmuths fromthe triangulation. D stances nay be nmeasured with the 300-f oot



-70-

steel tape, angles wth a snall theodolite. The scale of the photographs
wi Il govern the accuracy of such spur traverses, only such precautions
being taken as will serve to keep their error | ess than the draftsnman can
plot. It is desirable to note plusses to intersecting roads, corners of
prom nent buildings, or corners of fields of different culture about every
hal f m | e al ong such traverses.

As contours or formlines will not be drawn on the photo sheets ex-
cept when the relief of the terrain is so conspi cuous as to be used by nav-
igators, vertical control will ordinarily not be required. Special instruc-
tions will be issued for the vertical control of each project for which it
isrequired. It will consist of obtaining spot heights by leveling, null-
readi ng aneroid baroneters, or vertical angles fromknown stations accord-
ing to the character of the terrain and the permssible error.

Inaddition to furnishing control, it nay sometimes be necessary for
a field party to nake a field inspection with the photographs for the pur-
pose of obtaining sufficient infornation to enable the draftsman, who is
not famliar with the locality, to plot a conventional topographic sheet
fromthe photographs. Notes showi ng the infornmation may be witten in
soft pencil directly on the photographs or preferably a letter or synbo
nmay be used and the note witten on the card nount or in a separate note-
book opposite the photograph nunber and a simlar synbol. The follow ng
list of notes desired is intended as a general guide only and shoul d be
freely supplemented by any infornation useful in interpreting the photo-
graphs or calling attention to features which mght otherw se be overl ooked;

(a) Nanmes of all towns, bays, rivers, canals, creeks, highways, |and-
mar ks and ot her features whi ch shoul d appear on the topographi c sheet.

(b) Notes calling attention to all | andmarks, buildings and ot her
features which are recommended for charting. Aids to navigation, particu-
larly beacons, require special treatnent. The snaller aids do not usually
show on phot ographs on nmappi ng scal es. The | arger ones are usual ly | ocated
by triangul ati on when practicable. Special instructions will ordinarily
be issued covering the |l ocation of aids to navigation. Wen necessary to
use the photographs to locate the aids, signals should be spotted on un-

m st akabl e poi nts and enough-neasurerents of angles or distances to furnish
a check shoul d be taken. Wen, because of the featurel ess character of

the shore, it becones inpossible to accurately spot signals on the photo-
graphs, a planetable traverse should be runto tie the signals to features
whi ch can be positively identified or to characteristic curves of the shore
as when locating control stations. Angles to tangents unidentified by sig-
nal s should only be used by special permssion and on reconnai ssance sur-

Veys.

(c) The height of |andmarks, character of bridges and roads, the num
ber of tracks in railroad sidings and yards, w th descriptions and sketches
of any features whi ch shoul d be shown on the topographic sheets but for
any reason are not clearly distinguishable in the photographs, should be
noted. Among the latter are roads and streans obscured by overhangi ng
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trees and the high water |ine when obscured or indefinite. A tines a
slight difference in light and shade may be recogni zed and traced as the
high water line in the field when it is too faint to be so recogni zed and
used by the draftsman in the office. Wen the beach has the sane slope
and character, the high rater line nmay be interpol ated between measur e-
ments taken at control stations for the photographs on any one sheet will
all have been taken within a fewmnutes of each other.

(d) Each type of vegetation or culture should be noted on the phot o-
graphs a sufficient nunber of times to nake certain that the draftsman
will interpret the photographs correctly in the office. The standard
t opographi ¢ synbols or a brief descriptive phrase may be used, such as
nmangrove, palns, nud flat, salt marsh, intermttant pond, canal with road
on north bank, etc.

In general, the notes should be so copious as to | eave no probl em
for the office except accurate drafting. The photo topographic sheets
serve many purposes in addition to furnishing the topography shown on the
charts, and, therefore, all the information plottable on the scale of the
phot ogr aphs shoul d be obt ai ned.

A FEW RECOMWENDED PAPERS ON Al R PHOTO TCPOGRAPHY.

"Aerial Photographic Mappi ng" by Captain Bruce C HII, CE, MIli-
tary Engi neer, Novenber-Decenber, 1930, Vol. XXl I, No. 2.

"Application of Stereoscopi c Photography to Mappi ng" by Captain M
Hotine, R E., Geographi cal Journal of Royal Geo. Soc, London, Vol. | XXV,
No. 2, February, 1930.

"Aerial Photography Applied to Maps" by F. H Peters, Canadi an Engi -
neer, Toronto, May 13, 1930, Vol. 58, No. 19.

"Aerial Photographic Mapping", U S. Arny Training Regul ations 190-27,
Superintendent of Docunents, Washington, D. C, 15 cents.

British Alr Survey Commttee's "Report for 1923" and "Professional
Papers”, Nos. 1to 6, London, His Majesty's Stationary Ofice. Prices
range around $1.00 each.

Space prohibits listing these "Professional Papers" individually; also
further itens. The office has a bibliography available to those interested.

A recent paper of value is: "Photo Mappi ng Met hods Used in Europe”
by Lieut. Fredric A Henney, C E., Mlitary Engi neer, May-June, 1931,
Vol. XXIII, No. 129.
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PORTABLE R A R STATIONS

Dr. Herbert G ove Dorsey
Senior Hectrical Engineer, US C &G Survey.

It is believed that the idea of a portable RA R station started
with the witer in the fall of 1926 while he was stationed on the LYDCN A
during the early attenpts to establish RAR on the Atlantic Coast.

After definite failures of the shore stations on the North Carolina
coast to receive the sound of bonbs a sufficient distance to make the
nmet hod practicable, experiments were started in which a hydrophone was
suspended froma whal eboat, and with an anplifier, headphones and a note-
book, an observer would listen while the ship carried out a pre-arranged
schedul e of operations. This generally occupied several hours during
whi ch the ship would fire bonbs of TNT at regular intervals while running
away fromthe whal eboat which woul d be anchored at sone position which
was deened a possible |ocation for a hydrophone station.

Since there was no nethod of communication between the whal eboat
and ship, very often it would be found that after fromtwo to six hours
of running out and back by the ship, the whal eboat observer could only
report that nothing was heard fromthe ship after the first ten m nutes,
al t hough the ship had fired maybe 15 or 20 bonbs after that and much tine
had been usel essly wasted. |f communication could be had between the
two, the total tinme could have been reduced to about 30 m nut es.

D sregarding all advice and warnings of the ship's radio operator,
the witer, after a fewprelimnary trials, nade a transmtter of three
coils of 9, 8 and 4 turns for plate, grid and antenna, respectively,
sonme el even centineters in dianmeter. Each coil was covered with a | ayer
of rubber tape and the three then taped together and fastened to an odd
pi ece of bakelite on which was placed a tube socket and five bindi ng

posts.

There was no grid | eak, tuning condensers, chokes; or bias; al-
nost nothing one ordinarily sees in a transmtter. The radi o operator
declared it "would not and could not oscillate", and was dunbfounded
when, with a UX 210 tube and 225 volt B battery, the lanp of a wave
nmeter would light up when at a distance of ten inches. It was, of
course, not efficient, but it was waterproof. Its wave length was a-
bout 60 neters and communi cati on was possible at a distance of ten mles.
Wiile it was not used to autormatically transmt a signal on receipt of
the sound of the bonb, it so sinplified the experinents that tests coul d
be made with the whal eboat in a dozen different places in a single day.
As soon as a test was conpleted in one |location they would report "pick
us up" and the ship would run back and tow the whal eboat to a new posi -
tion. Eventually this sinple device was worked to a distance of sone

40 m | es.

Naturally, a small transmtter in which the tuning i s dependent to
a consi derabl e extent upon the capacity of the antenna systemw || have
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its frequency vary with every noti on of the boat. A dash may be broken
into dots and dots conpletely lost so that, except in a cal msea, comu-
nicationis difficult. The next step in advance is to use an i ndependent
oscillating tube and let it feed a radio frequency anplifier which is
coupled to the antenna. This formof transmtter is far superior in that
it is much steadier and little affected by rolling of the boat. This
type was successfully used on the ECHO in prelimnary trials in the fall
of 1929 and with the RANGER and the ECHO of f Florida in the spring of
1930. These latter transmtters were the first practical attenpts in
using a thyratron instead of a relay to close the B battery circuit of
the transmtter so that there is no lag in the sending of the initial
dash. During the summer of 1930 on CGeorges Bank the transmtters on both
the LYDON A and OCEANOERAPHER were changed to Quartz crystal control so
that no bonb signals were lost duo to tuning itself, the frequency re-
mai ni ng absol utely steady so far as can be detected by the ordinary re-

cei ver.

During the fall of 1930 a report was sent in fromthe Pl ONEER t hat
a launch had been tenporarily equipped as a RAR station and success-
fully used in determning distances between control buoys on an of fshore
bank. D scussion at the Washi ngton office disclosed the useful ness of
such nethods and it was decided to build a conpact arrangenent for trial
with the idea that it need not operate nore than 10 or 15 mles to be ex-
trenely serviceable in many different cases of |ocating buoys, etc.

Before opportunity arrived for starting such an outfit, request
came fromthe OCEANOGRAPHER for practically the apparatus whi ch had been
pl anned which was then built as quickly as possible during the press of
regul ar worKk.

This apparatus is contained in a single cabinet of the same dinen-
sions as the regular RA R shore station anplifier (page 26, Speci al
Publication No. 146) and it is only necessary for the ship to furnish
two Abatteries, one Bbattery, one C battery, magnetophone, hand tel e-
graph key, and necessary antenna wire to be used in a | aunch or whal e-
boat or wherever it is desired to make the tests.

A short wave radio receiver is also to be supplied by the ship, but
it may be operated fromthe B battery and A battery No. 1, used with the

transmtter.

The illustrations show the arrangenent of the apparatus when renoved
fromthe cabinet and give the val ues of voltage to be used and | ocation
of the different controls.

Wth the exception of the antenna binding posts on the upper |eft
of the bakelite panel, all connections are nade by nmeans of cabl es pass-
ing through the back side of the box. A five conductor cable at the m d-
dle is connected to two Abatteries, green to negative of No. 1 A battery,
red to 4 volts positive, and bl ack-white to 6 volts positive. No. 2 A
battery may be 8 or 6 volts with white wire connected to the negative
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side and bl ack connected to the positive termnal. The two A batteries
are to be entirely separate and reasonably well insulated fromeach

ot her by being placed on dry wood, for the difference in potential be-
tween themmay be as high as the total B battery vol t age.

A hand tel egraph key shoul d be connected between the positive ter-
mnals of the two Abatteries and this key is to be used for regul ar
t el egraphi c code between the boat and ship. Its operation will be to
key the negative side of the B battery of the transmtter.

The B battery should consist of not less than 5 bl ocks of 45 volt
dry batteries connected in series with negative end connected to the
black wire in the cable next to No. 2 Abattery, and positive wire to
the red wire in this cable. Positive 45 volts and 180 volts of the B
battery are to be connected to the black and red wires respectively in
the cable next toNo. 1 Abattery termnals. A 45 volt C battery is
to be connected to the left hand cabl e, negative to black and red to
positive.

It will be noted that the Band C battery ternmnals are all con-
nected to mniature |lanp sockets which should contain mniature |anps
of about 0.3 anpere, and voltage 3 to 6. These |anps serve as fuses
to protect the tubes and al so act as current indicators. Mbderate
glowing of the lanps mnus and plus B only nmean that current of the
order of 100 mllianperes is flowng through the transmtter tubes.
The other four lanps will not gl owunless sonething is wong.

The magnet ophone is connected to the cable at the right. No bat-
tery is needed with the magnetophone as it is of the el ectromagnetic
type of receiver generating its own electronotive force which is
applied directly to the variable input control resistance and thence
to the space charge grid and negative return of the first anplifying
UX 222 tube which is connected to the second sinilar tube by inpedance
and condenser coupling. The screen grid voltage is 45 volts and the
plate voltage is 180 and a % m crofarad condenser is used for coupling.
Nornal |y, these tubes and sockets are covered w th al um num shi el ds,
not shown in the photographs. |Inthe plate circuit of the second tube
a tel ephone jack is connected in which may be plugged ear phones for
listening to anplified sounds.

The second tube is connected to a UX 240 tube through a grid | eak
and condenser, making it act as a rectifier. |Its plate circuit is
resistance coupled to a thyatron FG 17 and the grid return of the
latter is connected to the armof a 25000 ohm potenti oneter connected
across the Cbhattery, the positive ternminal of which is connected to
No. 1 Abattery. The plate of the thyratron is connected to positive
terminal of Abattery No. 2 so that the plate circuit of the thyratron
is shunted across the tel egraph key al ready nenti oned.

Inlinewth the thyratron is the oscillator tube inside a bake-
lite formon which is wound 20 turns of No. 18 wire serving as plate
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i nductance for the oscillator. This inductance has sufficient distri-
buted capacity so that the crystal oscillates freely without the use of
a tuning condenser. The grid is connected to a radi o frequency choke on
which is inpressed a negative bias of 45 volts by the C battery whenever
the key or thyratron closes the circuit.

The oscillator tube may be a UX 171A or UX 250. E ther of these
with 220 volts on plate oscillated better than a 112 or UX 210. However,
with only 2 volts on Abattery No. 2, a UX 245 nmakes a good oscil | at or

The oscillator plate is connected to the grid of the power anplifier
through a 0.001 mcrofarad condenser, the grid being biased by m nus 45
volts through a choke, the sane as the oscillator tube. A UX 210 tube
serves best as an anplifier, although a UX171Aw Il work and also a
UX 245 with reduced voltage on the filament. The anplifier inductance
of 11 turns of No. 12 wire is wound on a 2 3/16 inch bakeline form
nmounted in a vertical position to the left of the anplifier. A 17 plate
variable air condenser will tune this inductance to 4135 kil ocycles, or
to its second harnonic.

The antenna coil, of sone 36 turns, is wound on the sane bakelite
formas the anplifier coil and the end termnals are connected to bind-
ing posts. In the |aboratory two antennae wires about 10 feet |ong were

connected to the binding posts and carried apart and slightly upwards
to simlate what nmght be had by using two oars as masts at the ends of
a whal e boat and connecting the antennae to their ends. A neon gl ow

| anp gave indications of considerable voltage at their ends, but no
actual tests were nmade. A flexible conductor is soldered near the m d-
dle of the coil, and taps are left at one end so that a ground w re may
be tried, or different nunbers of turns used to ascertain what may give
best results in practice. Wth the close coupling between the antenna
and plate coils, the condenser serves to tune both inductances.

In operation, the transmtter switchis closed and its circuits
tuned until a good radio signal is received by the ship. This circuit
is then opened and t he receiver switch closed and input control adjusted
so that the nmagnet ophone seens quiet with no noise in the boat and the
nmagnet ophone hung about 6 fathons deep. A slight pounding on the boat's
side should be heard very plainly in the ear phones if all is working
well. Next, the thyratron and transmtter swtches shoul d be cl osed
and the potential of thyratron grid adjusted until the thyratron will
not operate until sone slight sound is produced in the water. The
thyratron exhibits a blue gl owwhen it operates and will not extinguish
itself until its plate circuit or filanent circuit is opened, or the
filament circuit of the transmtter tubes. |In the laboratory the anpli-
fier was so sensitive to noises that the nmere closing of the thyratron
swi tch woul d cause sufficient noise to actuate itself and it was necessary
to put anextra knife switch in the circuit but not nounted on the cabi-
net. This was connected between plus 4 volts of Abattery No. 1 and the
red wire. Wth this switch no troubl e was experienced.
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In practice, the thyratron will be used for only short intervals so
that even though the filament requires 5 anperes, the Abattery's charge
will not be rapidly depleted. Wen the ship signals that the bonb has been
dropped overboard, the circuit is closed through the thyratron and it
shoul d be opened agai n as soon as the noise of the bonb actuates the cir-
cuit which will send just one long dash. |[If the blue gl ow shoul d persi st
inthe thyratron as it sometimes does, due to the plate current heating
the filanment, it may be stopped by making a dot with the tel egraph key
whi ch by shunting the thyratron plate circuit reduces its current to zero.

It should be noted that the signals made by the tel egraph key wil |
be slightly |ouder than those made by the thyratron, since the nercury
vapor of the thyratron has an appreciable resistance. If this should make
adj ustnent of the receiver and chronograph difficult, add a resistance of
about 500 ohns in series with the key. This method is used on the G LBERT
and the LYDONLA so that the thyratron signal is slightly louder than the
key signal. This makes adjustment on the ship easy for the thyratron
signal is always somewhat stronger.

If the two stages of audio anplification are considerably nore than
necessary, a change to one stage nmay be readily made by sinply renoving
the two shields and space charge grid terminals and placing the term nal
norrmal |y on first tube on the second tube cap and just neglecting the
second ternminal. In this case it nmay be desirable to place a pi ece of
paper under the control rheostat novable armso as to open its circuit.

* ok ok k k ok k x

Since this portable set was built, experiments have been conducted
with the new UX 232 screen grid tubes. These are far |ess m cronophonic
than the UX 222 tubes and give slightly greater anplification. Since they
require only two volts on the filanent and draw only about |/8 anpere,
they are nore suitable than even the UY 224 tube which requires 1-1/2

anper es.

If any nore portable RAR sets are built they should be planned for
the UX 222 tube.
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PCRTABLE R A R SET

O W Swainson, U S Coast and Geodetic Survey.

A cage aerial was stretched between two 2" x 3" poles 16 feet |ong
rigged one at each end of the launch. The regular shore station equi prent
with Aand B batteries used for power was installed in the boat.

Various met hods were used for the hydrophone, all on the suspended
type principle as the depth of water was usual |y about twenty fathons.
The first method was the regul ar suspended type with the lead-in wire run-
ning directly fromthe hydrophone anchor to the | aunch. The hydrophone
was pl anted about two hundred feet fromthe [aunch, which in turn was nade
fast to one of the signal buoys. This was very satisfactory until the cur-
rent became so strong as to drag the lead-in wire over the coral bottom
and thus cut the insulation

For distances up to 10 niles and with a wind not over force 3, and
sea only noderate, a sixty pound wei ght {deep sea soundi ng shot) was fas-
tened to the hydrophone and | owered over the side of the launch to a depth
of twelve fathoms. |In a conparatively snooth sea this worked fine, but
when the launch pitched and rolled to any extent, the noise of the sea
agai nst the boat and the constant jerking of the hydrophone caused extran-
eous noises to interfere seriously. The trouble was |essened sonewhat by
a man acting as a shock-absorber by |eani ng over the side of the boat and
hol di ng the hydrophone cable in his hand.

I n rough weat her the suspended hydrophone was anchored near a signal
buoy (wi thin measurabl e di stance), the wire run down the hydrophone anchor
l'i ne, thence about two hundred feet along the ocean bottomto the anchor
of a watch buoy, up this anchor to the watch buoy and then into the boat
whi ch was nmade fast to this buoy. A forty gallon oil drumnade a good buoy
for this purpose. The anchor |ine of the watch buoy was short, being about
one and one-half tines the depth of the water. This method gave good re-
sults. The gear could be left down for several shiftings of the buoys.

It required the use of the ship, however, and took an hour to lay it or
pick it up. The launch itself attended to the laying and pi cking up of the
hydr ophone in the ot her nethods.

e or two percussion caps nade good bonbs for distances up to six
mles. For distances of six to fifteenmles, gill mlk bottles or 2-ounce
condiment bottles filled with T.NT. were used.

Wien everything was ready the ship was placed practically dead in the
water close to the signal buoy - not over two hundred meters - the bonb
was thrown over the stern, the distance fromthe ship to the point of its
striking the water estimated, and at the signal of "over", the ship's
headi ng and the bearing and vertical angle to the buoy nmeasured. These
neasurements gave the relative position of the bonb to the ship's receiver
(either the soundi ng hydrophone or oscillator diaphragm, the receiver to
the observer on the bridge, and the observer to the signal buoy. The tine
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recorded on the tape corrected for the distance of the bonb fromthe re-
ceiver gave the distance of the bonb to the | aunch hydrophone. The rel a-
tive position of the | aunch hydrophone and the nearby tie-in buoy was
nmeasured by the | aunch. The bonbs were dropped with the vessel under way
when bonbs | arger than the 2-ounce bottles had to be used. Wth these
data the distance between the buoys was determned graphically as it was

easi er than conputing.

Five to fifteen determnations for each buoy di stance were nmade, the
ship being at different positions around the buoy at each determ nation
inorder to elimnate error in measuring distances and directions of the
various conponent parts of the operation

For short distances, |less than four mles, the oscillator was used
i nstead of bonbs. This expedited the work considerably as the vessel
could steamslowy around the buoy, obtaining a distance deternination as
frequently as desired, as the l|aunch receiver would be | eft on continuously
and no reports were nade after each determnation

Usual |y the maxi numdi screpancy in a series of distance determnations
was |less than sixty nmeters, and the average residual about ten neters.
The maxi mum di stance determned was thirty mles. Seldomwere "junps"
noti ced on sounding |ines when passing fromone side of the |ine of buoys
to the other or when changing fi xes.

Azimuths were determned by placing the vessel on range between two
buoys when the sun was [ow or on the horizon and neasuring the sun's in-
clined angle to the horizon over the distant signal and the vertical angle
of the sun. Sonetimes only one azinuth was neasured this way and then the
azinuth carried forward by placing the stemof the ship against a buoy and
nmeasuring the angl e between the buoys, a marker buoy havi ng been pl aced
off to one side to aidin nmeasuring the |arge angle if necessary.

The set was left in the launch continuously. It came in quite handy
one ni ght when the |aunch had to be sent after dark to the assistance of
t he soundi ng | aunch whi ch had broken down anong the breakers and reefs at
More Reef. Constant communication with the ship was maintai ned and thus
much anxi ety and suspense avoi ded whi |l e the dangerous rescue was bei ng
acconpl i shed.
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USE CF Al R TCPOGRAPH C SHEETS FCR HYDROGRAPH C CONTROL.

B. H Rgg, U S Coast and Geodetic Survey.

In the early part of 1930 a hydrographi c survey was nmade on the west
coast of Florida in the passages that formthe Ten Thousand | sl ands. Prac-
tically all of this region consists of nangrove swanps, terninating at the
coast in a conplicated nmass of swanpy islands. Innunerable rivers, creeks
and slues flowfroma systemof bays, |akes and large | agoons in the in-
terior to the coast. The depth of the water in the hays varies fromthree
to five feet; the rivers range in depth fromtwo and one-half to thirteen
feet. To conplicate matters still nmore, practically all of the rivers
have a nmass of oyster bars and shoals at their nmouths and there are no
artificial aids to navigation. However, through this maze of inland water-
ways there exist navigabl e passages which are used considerably by snal
craft. The purpose of the survey was to determne the nore inportant of
these and obtain the field data necessary to chart them

On account of the prohibitive cost of extending triangulation through
the region, it was not possible to enploy the usual nethods of control
The entire area, however, had been photographed fromthe air and the
phot ogr aphs reduced to 1:20,000 scal e topographic sheets. Copies of these
sheets, of which there were 13 (sections of 2 shown on attached pl ate),
were furnished the party to serve as a basis of control. |In addition to
t he topographi ¢ sheets, the original photographs were available for the
use of the party.

Contro

For sinplicity, the control enployed will be divided into three
cl asses:

1. Approaches and entrances to the river nmouths on the Qulf Coast
where signals were located by sextant cuts (see acconpanyi ng
plate).

2. Inthe rivers where sextant fixes could not be plotted. (See
acconpanying plate).

3. Inlakes and | agoons, (see insert on acconpanying pl ate).

No. 1. Special care had to be taken in these areas due to the possi -
bility of changes in the shoreline resulting froma severe stormthat had
occurred after the photographs were taken. Locations for signals were
sel ected on the topographic sheet and identified on the shoreline. Sig-
nal s consisting of a square of white cloth with a strong cord at each cor-
ner tied over a nunber of mangrove branches bunched together were pl aced
at each location. The directions obtained included those to all prom nent
tangents and objects. The sounding | aunch was then anchored at various
positions offshore and additional cuts taken and recorded.

Inthe field these cuts served to check the location of the signals
on the boat sheet. For snooth sheet plotting they were used as foll ows:
The cuts taken at each signal and at each anchored boat position were
plotted on separate sheets of tracing paper. These sets of cuts were
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fitted to the topographic sheet by |aying one over another and shifting
slightly until all cuts gave good intersections. To start with, one tan-
gent or object had to be held fixed; something that was well defined on
the phot ograph and had not been changed by storns. |In several cases,
houses on the beach were used as fixed points. If nothing of this nature
was available, a coral rock or a small island would be used. The accom
panyi ng sketch shows a section of the topographic sheet at the nouth of
Broad R ver plotted in this manner. After the signals were plotted, hy-
drography was controlled with three point sextant fixes in the usual nan-

ner.

No. 2. In the narrowrivers and creeks, the time and cost of | ocat-
ing signals rendered this nethod inpracticable. In the w der passages,
three lines were run, one in the center and one at a definite distance
fromeach bank. Usually the center line was run first. Definite topo-
graphic features that could be | ocated on the sheet were used as the basis
of control; a bearing was taken to the point and the distance neasured
with the range-finder. 1In doing this, the range-finder was used by the
chief of party while the course of the launch and the bearing of the ob-
ject were determned by another officer using a | arge boat conpass (equip-
ped with a pelorus attachment) located in the stern of the boat. The sane
topographi c features were used for the several lines run in the same |ocal -
ity. Wiere distances on a sounding |ine between topographic features were
great, additional control of the line could be obtained by conparing the
actual measured distance to the shoreline at any instant with the corres-
pondi ng di stance indicated on the sheet between the shoreline and the dead
reckoni ng position of the launch at that instant. The topographic features
were designated with a dot and a letter, A B, C etc.

I n narrow channel s obstructed by bars, the know edge of a | ocal guide
was relied on and a single line delineating the best water was run. At
times conditions were such that definite points or tangents were so far
away that bearings and di stances could not be obtained; in these cases
the channel was sketched by the hydrographer. Many bars were |ocated with
range-finder distances and bearings, but the observations coul d not be
recorded due to the difficulty in definitely describing, in the sounding
record, the exact point observed upon.

The follow ng nethod was used in the bays where the depths were nore
or less uniformand the points were well defined: Lines were run from
point to point; each point was given a nane and considered an object. A
beari ng and di stance were recorded in the record to that particul ar object.

No. 3. In areas such as Witewater Bay where there were numerous
i slands and wel | defined points and where long lines could be run, three
point fixes were used with the tangents to the islands as objects. This
area was nore or |less protected and had undergone practically no change
fromthe storns that had occurred subsequent to the taking of the photo-
graphs. To sinplify the recording, the various islands used were given
nanmes and the tangents defined as N, Ne, etc.
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Suggest i ons

After discussion inthe Chart Dvision, follow ng the review of the
snoot h sheets, the follow ng suggestions are made for this class of work:

That signals located by plane table be designated by a red circle
n n n n Sext ant Cut S n n n n bI ue n
That points and tangents to whi ch sextant angles were taken be
designated by a green circle.

It was sonetines necessary to use several different tangents of the
sane island. To sinplify natters, the island should be given a hydro-
graphi c name indicated in red.

Changes found in the topography shown on the sheet should be in black
ink with a conspicuous note. |If nmany corrections are made, it is desir-
able to submt an overlay sheet of tracing cloth with the sheet. This
overlay should be of the sane size as the hydrographi ¢ sheet.

Now pl ace narmes shoul d be added in pencil and noted in the descrip-
tive report.

-—— O e O e O e

STEERI NG ON SH P GCEANOGRAPHER
F. L. Peacock
(Abstract)

The report gives the results of analysis and study nade of conpass
and steering data obtai ned on the OCEANOGRAPHER during 1930 season on
Georges Bank to determne the actual courses steered and the reliability
of the steering. The results are based on conpari son between 667 courses
as set on the steering conpass with correspondi ng courses actual ly steered
as determned fromthe mean of readings taken every 50 seconds on standard
conpass. The average difference between the courses set and those steered
was |.°2. Thirty per cent of the differences were less than 0.°5, 50 per
cent less than one degree and 14 per cent nore than two degrees. The
wind effect was considered. The tendency to steer into the w nd was
found in a less degree than anticipated. As regards direction of the w nd,
it was found the vessel steers easiest with wind within four points of
dead aft and is hardest to control with the wind two to four points for-
ward or abaft the beam
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SOME SUPPLEMENTAL USES CF Al R PHOTO TOPOERAPH C SHEETS

E. H Bernstein, U S. (Gpast and Geodetic Survey.

Oh ny recent trip with the Launch ELSIE, while nmaking a field revi-
sion of the Inside Route Pilot, NewYork to Key Wst, it was a revel ation
tome to learn the extent to which the United States Engi neers of the
Jacksonville district are using our photo topographic sheets of the coast
of Horida. | found in the Jacksonville office enthusiastic praise for
the sheets, and it is noteworthy what a fundanmental role they are playing
in the extensive survey and dredgi ng operations connected with the Intra-
coastal \aterways program

Not only have the sheets been found to be accurate, but also of great
val ue because of the wealth of detail shown thereon, Amng other uses, the
Jacksonville office utilizes the sheets for plotting field notes, center
lines, etc. The various |ocal offices al so make extensive use of the
sheets which fall within their districts.

In several places it was evident that the location party had been
guided in laying out new channel routes by infornati on shown on the sheets.
This fact, coupled with ny interpretation of conditions on the ground as
reveal ed by the sheets, furnished a remarkable aid in follow ng newy
dredged channel s whi ch had not yet been marked by the Li ght house Servi ce.

At first | doubted whether the air photo sheets woul d be of nuch use.
for the coast pilot party, but I soon found that they were the nost val u-
able charts | had for that region. | very often found that, guided by them
| could followthe labyrinth of canals, creeks and dredged channels wth-
out hesitation. They furnished a neans of letting me know exactly where
the launch was at any tine, because of their mnutely detailed representa-
tion of topographic features.

The sheets show no hydrography, but because of the representation of
spoi | banks and outline of shoal areas, they furnished val uabl e informa-
tion in several open water areas where the regular charts were usel ess.
| tried to inpress the captains of the two Lighthouse tenders, engaged at
present in marking the newly conpl eted stretches of the route, with the
remarkabl e hel p these sheets woul d be in determining accurate positions
of their newaids, but they were reluctant to use them because soundi ngs

are not shown.

The United States Engineers at Wl nington, North Carolina, are at
present conpiling sheets fromrecent air photographs taken by an Arny pl ane
of the coast between the Cape Fear R ver and Wnyah Bay. The sheets will
be used in connection with the construction of the new Intracoastal \ater-

way through that region.
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THE MUTINY CF THE SCHOONER " BEW NG'

R R Lukens, U S. (Opast and Geodetic Survey.

The first hydrographic work on the Pacific Coast by the Coast Survey
was undertaken by Lieut. Commanding Wn P. MArthur in 1849. Under date
of Qctober 27, 1848, Superintendent A. D. Bache directed McArthur to nake
preparations for starting the hydrographic survey of the Pacific coast of
the United States. The Schooner Ew ng of the Revenue Service was sel -
ected for the duty and she was transferred to the Coast Survey, then a
bureau of the Treasury Department. After extensive repairs (which ex-
ceeded the estimate by $800) the Ewi ng sailed fromNew York on January 10,
1849, and after a rather eventful voyage, arrived in San Franci sco Bay on
August 1, 1849.

Li eut. Commanding McArthur, at the direction of the Superintendent,
went to the Pacific Coast via the Ismuth of Panama, and after |ong del ays,
finally joined his vessel in San Francisco early in Septenber, 1849. He
made the trip to Panama in one of the new Aspi nwal |l steaners, sailing from
New Yor k, and upon arrival at Panana, found sone 2500 men on the beach
awai ting transportation to San Franci sco. The steaner that shoul d have
taken themwas |ying hel pl ess at San Franci sco without a crew and with no

coal .

Inan official letter dated Panama, New G anada, April 20, 1849,
MArthur states that he had visited Col. Hughes who was nmaki ng surveys for
arailroad across the Isthrmus. This railroad was soon built and proved to
be a great success financially. The following is quoted fromthe same
letter: "The citizens behave generally very well, but occasionally they
indulge in a fracas and on nore than one occasion | have been instrurental
inmaintaining place and | amin continual fear of sone serious difficulty.
There are so nmany good peopl e amongst the i mmgrants however, that |aw
and reason will be observed. | have indulged quite extensively in speak-
ing the Spani sh | anguage since | have been here continuously called upon
to interpret for the natives and imMmgrants and have recently been dig-
nified with the euphonious title of Judge!" Judging fromMArthur's
private correspondence, his letter to Superintent Bache was rather nodest,
for he was really at the head of a vigilante coomittee and sone rat her
stern justice was dealt out to the bad nmen of the crowd.

After a long delay at Panana, a conpany of nmen chartered the ship
Hunbol dt, and McArthur accepted the offer to take cormand of her and nav-
igate her to California. The ship had a passenger |ist of nearly 400 nen
withlittle in the way of accommodations, but MArthur's navy discipline
prevailed and the ship arrived in San Franci sco w thout any serious dis-
orders.

Upon arrival at San Francisco, McArthur found the gold excitenent at
white heat with wages ashore ranging from8 to 12 dollars per day. He had
no authority to pay prevailing wages and the situation he faced was cer-
tainly a dismal one. Ships were being wecked right and left and the need
for charts was a crying one while McArthur was held practically hel pl ess
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for lack of a crew sufficiently large for surveying purposes.

Shortly after he joined the Ewing, a very serious mutiny occurred.
The following is a report fromPassed M dshi pman W1 1iamd bson who was in
charge of the boat crew which nutinied:

U S. Schooner Swi ng,
Bay of San Franci sco,
Sir: Sept enber 21, 1849.

| respectfully report to you a mutiny and attenpt on ny |ife nmade by
the boat's crew bel onging to this vessel and under ny charge at the tinme,
on Thursday the 13th inst., and the circunstances connected therewith.

Between the hours of nine and ten, p.m, of the day stated, | |anded
sorre visitors to the schooner on the wharf at the foot of Aay St. in the
town of San Franci sco, and shoved off to return to the vessel. The boat
had been pulled | judge about 300 yards fromthe wharf, | steering, when
| sawthe after oarsman start to his feet, nuttering sorething not dis-
ti ngui shabl e, and, before |I could nove, he threw hinself upon nme where |
was sitting, clasping ne by the arms. | struggled to ny feet and suc-
ceeded in getting hold of one of ny pistols (which unfortunately were both
inny pockets) but, in the act of drawing it out, | was surrounded and ny
arns held to ny sides by, | believe, every man in the boat. e nan said,
"Qverboard with him- damm hin¥, and | felt themtrying to throwme from
the boat. Wth a sudden effort, | freed ny arms, seized two of them and,
still holding them was forced into the water, the boat nearly capsizing.
Here, believing the cartridges of ny pistols not yet wet, | again en-
deavored to draw one, but, while nmaking the effort, | was once or tw ce
pushed under, and was obliged to swimoff clear of the boat and nen in the
water. Turning one norment to see what was bei ng done with the boat, | was
hail ed by the man who first attached me with "Wat will you give us to
save your |ife?" Those of the boats crew who had been overboard were now

in her, and they commenced pul |ing off.

Further exertions, except those for self-preservation, were now use-
less, so | swamfor the shore slowy, for | had pistols in ny pockets,
heavy clothes on, and ny strength was much exhausted by previ ous struggl es.
When about 50 yards fromthe wharf, | called for aid; | heard the al arm
given and boats hurrying to ny assistance. That assistance came not a
noment too soon; for so nearly had I fallen a victimto the viol ence of
these deserters that | can renmenber but the sensations of drowning, and,
for hours afterwards, but a vague feeling that many peopl e were about rme;
many hours was it before nmedical skill awakened me to full consciousness
of the life which it had literally restored to me.

The nane of the man who first seized ne (the one who pulled the after
oat) is John Bl ack.

Wio it was who first spoke of throwing me overboard, | do not know.
| did not recognize the voice. | do not think, however, that there were
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any leaders in the affair, as everything seens to have been done in con-
cert, without hesitation or inaction on the part of any one.

| am sir,
Very Respectfully,
Your obdt. Serv't.,
Li eut. Cond' g. WIliamBigson, Pass'd Md' m
Wn P. McArthur,
U S. Schooner Ew ng.

McArt hur took vigorous means to apprehend the culprits and offered a
reward of $500 each for the crinmnals. On Septenber 16, they were re-
turned to the schooner, then lying in Suisun Bay, by a mning conpany who
had taken them They were transferred to the Fl agshi p Savannah where they
were confined awaiting court-martial. Al though the BEwing was a Coast Sur-
vey ship, the crewwas under Navy articl es.

The results of this court-nartial are detailed in the following letter:

U S. Schooner Ew ng,

San Pabl o Bay,
Dear Sir: Qct ober 27, 1849.
¥ ok k Kk k ok K ok
Inny last letter | informed you of an outrage coomitted by five sea-

nmen belonging to this vessel. Charges were brought against themfor mutiny,
desertion, running away with a boat, the property of the United States.

A Naval general court-martial was directed to convene by Comrmodore Jones
(13 in nunber); and, after a patient and deliberate trial, the accused
having the benefit of the nost able counsel which could be procured, they
were all found guilty of "nutiny and desertion", and John Bl ack was further
found guilty of "nutiny, etc., withattenpt to kill" ana adjudged each and
every one of the aforesaid seanen to suffer "Death, by hanging until they
are dead at the yard arns of such vessels in the service of the United
States, and at such times and in such waters as the commander of the United
States Squadron on the Pacific Qcean may think proper to direct.”

The sentence of the court was approved by the Commodore, and two of
the nutineers (John Bl ack and Peter Bl ack) were executed, one on board the
Fl agshi p Savannah, and one on board the Ewi ng. The sentence of the re-
nmai ni ng three was commuted to corporal punishrment and confi nenent.

Thus have | passed through an ordeal as repugnant as it was necessary.
These nmen had signed the usual shipping articles used in the service of
the United States; they had served several nmonths in a very proper and
qui et manner; they had not only never been puni shed but had never even
been spoken harshly to. Their imediate conmanding officer, in his proper
uni form was seized and thrown fromthe boat, and left to drown. | felt
convinced that | had not power to punish so outrageous an of fense, and re-
ported it to the commander in chief of the U S. Naval forces in the
Pacific; ana the | awhas taken its course.
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The effect which this solem affair has had, so far as can be per-
ceived, is highly beneficial and I feel convinced that | shall have no

nore troubl e.

During the past nmonth | did nothing except to attend the court-nar-
tial as a witness; except that we took occasion to overhaul and paint up
the schooner, in order that we mght be prepared for the rainy season.

% ok * k k k k %

| remain, truly respectfully,
Yours, etc.,
Wn P. McArthur
Lt. Comdg. &Asst., IT. S. Coast Survey.

Prof essor A. D. Bache,
Super i nt endent ,
U S ast. Survey,
Washi ngton, D C

After overconming one difficulty after another, sone of which seened
i nsurnountable at the time, Lieut. Commandi ng MArt hur succeeded in mak-
ing a val uabl e reconnai ssance of the coast fromSan Francisco to the
Colunbia Rver. This work was considered of such inportance that the
three sheets were engraved, printed and published in 20 worki ng days from
the tine the draw ngs were received in the Washi ngton offi ce.

After a year on the coast, MArthur received the wel cone orders to
return to Vashi ngton, and sailed fromSan Franci sco Decenber 1 on the
Steanmer Oregon. Wien shortly out of San Franci sco, he devel oped an
acute attack of dysentery and died on Decenber 23, 1850, just as the
QO egon was entering Panama Harbor. He was buried on Taboga |sland, but
in 1867 his remains were renoved to the Mare Island Navy Yard where he

had made his first surveys.

In 1876 the steamer McArthur was built at Mare Island and naned in
honor of WIliamPope McArthur. The McArthur was in service on the Pacific
Coast and Al aska until 1916 and is well renenbered by all the ol der offi-
cers of the Service.
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THE CRA N CF THE SUBMAR NE VALLEYS ALONG THE
SOUTHERN EDGE CF (ECRGES BANK

(1) N H Heck, U S GCoast and Geodetic Survey
Chief, Division of Terrestial Migneti smé& Sei snol ogy.

Wth reference to renarks about the nysterious nature of subnarine
val l eys and other structures on Georges Bank appearing in a recent bulle-
tin of Field Engineers, | would like to call attention to the fact that
inarecent book, "The Sons of the Earth" by Prof. Hartley Mat her of
Harvard, the great ice sheet is shown as extending off to Georges Bank.
It is therefore probable that this was termnal noraine. |t would seem
however, that if streans were to be gouged out, the area nust have been
above water at the time. | have never seen any statenents about the con-
dition of this area. | understand that it is generally held that nuch of
the continent was depressed under the |load and that the otherw se unex-
pl ai nabl e earthquakes of the region are related to readjustnment. Recent
activity as shown by the G-and Banks Earthquake of Novenber 18, 1929,
mght indicate that a process of adjustnent is still going on.

(1) F. P. Shepard
Prof essor of Geol ogy, University of Illinois.

Shortly after the occurrence of the G and Banks earthquake of Novem
ber 18, 1929, Captain Bone of the Steanship Transyl vania reported that he
had found deep water in a position which, according to the chart, should
have been well within the margin of Georges Bank. He came to the concl u-
sion that the earthquake had altered the sea bottomat this point. How
ever, the position was about 500 mles fromthe epicentre of the earthquake
and 340 niles fromthe nearest cable break, which naturally led one to
doubt whet her there was any connection between the earthquake and the sup-
posed change in the shelf margin.

During the sunmer of 1930 the United States Coast Survey started
operations in a resurvey of Georges Bank. Qossing the vicinity where the
change of depth had been reported, they found a submarine valley penetrat -
ing the shelf edge for about seven niles (see plate). Since this valley
lies across one of the approaches to Nantucket Lightship fromEurope, it
assunes consi derabl e significance fromthe point of view of navigation.

The discovery of the valley did not prove that there had been a recent
di spl acenent of the edge of the shelf. Exanmination of the old soundi ngs
made by the Coast Survey about 1874 showed that the soundings were so far
apart that the valley mght easily have been mssed. n the other hand,
vessel s comng in fromEurope have been taking soundings in this genera
vicinity for years, so that it seens a little strange that it was not
till after the earthquake that the depression was suspected. Captain N
Johnson, as commander of the North Gernan Ll oyd Stearer Col unbus, had taken
a particularly large nunber of soundings across this area. The Col unbus
is equipped with the Fathoneter echo sounding device, and this was regu-
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larly set in operation as the edge of the shelf was approached. As a re-
sult, Captain Johnson became so faniliar with the topography that he

could tell his position very accurately in approachi ng Nantucket Light-
ship. In the Marine Review for June, 1928, sone of his soundings are
plotted on a chart and curves have been drawn to show the topography. Sev-
eral of the lines of soundings on this chart cross the valley area, but
there is no indication that such a valley existed. Accordingly, it seens
to the witer that there is some reason to believe that the valley devel -
oped at the tine of the earthquake.

If we assunme for the sake of argument the contenporaneity of valley
formation and the earthquake, we must | ook for sone explanation of the
feature in terns of the earthquake. |If a block of the earth's crust at
this place had dropped suddenly to the extent of about 2,000 feet (the
depth of the valley), there should have been at |east two inportant observ-
able effects. In the first place, the shaking of the crust shoul d have
made a record on the various seisnographs of the vicinity show ng epicen-
tres nearer than that of the Gand Banks disturbance. Secondly, a large
tidal wave (tsunams) should have swept the adjacent coasts. Since there
is no evidence of either of these features, this explanation appears to be
unlikely. On the other hand, it has been observed that |andslides are a
frequent acconpani ment of earthquakes, even when the shocks originated at
consi derabl e di stances. Such phenormena acconpani ed the San Franci sco and
the Yukatat Bay earthquakes, for exanple. A so, nmany of the changes in
Sagim Bay found after the great Japanese earthquake are probably a result
of subrmarine | andslides. Sone of the cables which were broken at the tine
of the Grand Banks earthquake were found buried deeply in sediment show
ing the effect of landsliding. Since this earthquake was felt as far west
as Al bany, it probably produced very appreci able shaking in the outer part
of Georges Bank. Wen conditions are favorable for |andsliding, a snall
shock is often the trigger effect which sets the slide in notion. Since
slides do not commonly produce any record on sei snographs, the objection
to the down faulting suggestion cited above does not apply to |andsliding.
Also, if the slide noved rather slowy, as do many slides on land, it would
not have produced surface waves perceptible at any distance fromthe center
of di sturbance.

If we assune, on the other hand, that the valley was not devel oped at
the tine of the earthquake, the possibility that it was due to an earlier
| andslide may still be entertained. If it is a landslide excavation, one
m ght find a hummocky zone beyond the nout h of the depression, such as
usual |y occurs where a nmass of alluviumhas slid out of a gully. As only
four lines of soundings cross the valley, there are not sufficient sound-
ings to show such topography. However, the outernost |ine has what appears
to be ahill along its course. This mght have been caused by a | andsli de.
Such hills are found in association with nany of the | andslides of the west.
A nore detailed survey woul d probably nmake it possible to test this |and-
sl i de suggestion

e might ask why a | andslide should | eave a depression which is so
suggestive of a river valley in shape. Speculation as to the earlier his-
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tory of the continental shelf in this area may serve as an answer to this
question. Inthe first place, there are nany reasons for believing that
the continental shelf here, as off nany other coasts of the world, has
been el evated at sorme tine during the past allow ng deep entrenchi ng by
rivers. Many subnarine valleys, such as that off the Hudson, are stil
found on the shelves and are too long and narrow to appear to be expl ain-
able by landsliding. Possibly one of these valleys was cut in the region
under discussion. W can assunme in turn that it was subnerged at a |ater
period. Still later cane the devel opnent of the great continental ice
sheets. It happens that Georges Bank is in line of continuation with the
termnal noraine of the ice sheet which extends north and east through
part of Cape God and the Island of Nantucket. A so the topography of the
i nner portion of Georges Bank is suggestive of a moraine with its hum
nocky character. The finding of various igneous rock fragnments on the
surface of the bank is al so corroborative evidence that the bank is in
part a nmoraine. This would indicate that the front of the Geat Q acier
stood on the bank. As a result, great quantities of debris shoul d have
been washed out fromthe nelting ice onto the outer part of the continen-
tal shelf. The sedinents distributed in this way should have filled pre-
exi stant depressions in the outer shelf. It is quite likely that the
deeper part of the valleys woul d have recei ved nuddy sedi ments whi ch woul d
in turn have been covered with coarser debris. After the glaciers had
retreated, conditions woul d have becorme quite ideal for slides. Qutside
was the steep continental slope, inside a valley filled with |oose sedi -
ment and plastic nmud at the base. Gven a shaking of the ground, and it
is easy to understand how a great streamof sedinent mght have glided
out of the filled valley accumul ating on the continental slope bel ow.

Hundreds of subnarine valleys have been found cutting the continental
shel ves of the world. Many of these are clearly of a different character
fromthe one under discussion. Some of the valleys, for exanple, are broad
troughs of great length like the St. Law ence trough and the valley headi ng
into the Bay of Fundy. Qhers of these valleys appear to be quite simlar
to the Georges Bank valley. Unfortunately, the position of the soundi ngs
in nmost of these cases can not be relied upon since they were nmade before
the adoption of radio acoustic nmeans of |ocation. The recent surveys a-
long the west coast of the United States have shown that there are a con-
si derabl e nunber of valley-like indentations in the shelf margin. The
vall ey outside of the Colunbia Rver is quite conparable with the Georges
Bank exanple. Drectly beyond this valley is an el evati on whi ch m ght
perhaps be interpreted as a result of the sliding of material out of the
val l ey and accunul ating as a ridge beyond.

I11. Kirtley F. Mather
Prof essor of Geol ogy, Harvard University.

There are several equally plausi bl e explanations for the presence of
these subnarine valleys, and in the present state of our know edge, | do
not think any definite decision can be nade concerning the matter. It is
therefore extrenely desirable to keep our theories decidedly in the cate-
gory of tentative suggestions. There are, however, several things which
incline ne to believe that these valleys have sone genetic relationship to
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the glaciation during the P eistocene period. The gravel and pebbl es on
the surface of Georges Bank are not necessarily proof that the ice reached
that far across the Qulf of Maine, but they are in perfect harnony with
that idea. The glacial deposits on Cape Cod seemto indicate quite un-
mstakably that a large | obe of ice nust have stood east of the armof the
Cape. If the ice fromthe Labrador center extended to points south of
Cape Cod and sout heast of the southern end of Nova Scotia, it seenms nec-
essary to believe that it would al so have crossed the Qulf of Mai ne and
reached at |east the northwestern margin of Georges Bank

V& have at present no accurate basis for determning the anount of
peripheral uplifting of the earth's crust just beyond the margin of the
ice sheet, but it seens very likely that isostatic depression beneath the
i ce | obe nust have been conpensated in part by a peripheral up-bulge. If
so, this mght put the southeast nargin of Georges Bank far above sea
level for a short timne, geologically speaking.

Al available information concerning the topography of the southeast
sl ope of Georges Bank is indicative of extrenely youthful erosion by run-
ning water. These short, steep-sided, deep valleys, trenching the sl ope
of this submerged pl ateau, coul d have been eroded only by streans worki ng
on a land nmass. They coul d not have been gouged, by gl acial ice nor eroded
by narine currents. Their formseens also to deny the possibility that
they thenselves are rifts in the earth's crust due to any known type of
crustal disturbance. Their form nunber, and the snoothness of the pl ateau
surface and sl opes between the valleys all conbine to suggest a comnpara-
tively brief interval of streamerosion during which the plateau front was
locally trenched by swift streans.

Wthdrawal of water to provide the ice of the w de-spread continental
ice sheets would have |owered sea level in the vicinity of Georges Bank by
200 to 250 feet; possibly this one factor al one woul d expose the bank
down to the 50 fathomcurve. Something nore nust be required to | ower
relatively the sea | evel bel owwhat is now the 700 or 800 fathom curve.

It is barely possible that peripheral uplift due to isostatic depression
beneath the ice | obe might acconplish that result, but |I have no way of
checking this factor quantitatively.

IV. F. P. Shepard
Prof essor of Geol ogy, University of Illinois.

| amglad to see that Professor Mather has the sane idea about the
great glacier having extended across the northern margi n of Georges Bank.
I amnot sure that | should agree with his suggestion about the periphera
bul ge outside of the ice sheet as a cause of the valley. This idea was
suggest ed sone tine ago by Daly to explain the subnarine valley off the

Hudson. | can see several difficulties concerning it. In the first place,
I note that the charts showthat the continental shelf off Antarctica, in-
stead of building up above sea level, is actually very deep, as if it had

been depressed by the weight of the adjacent ice. A so, if the outer part
of the Bank had bul ged up as Prof essor Mat her suggests, it seens to me that
it would have reversed the drainage so that streans woul d have fl owed to-
wards the glacier rather than away fromit. Al so the subrarine valleys of
this type appear to be nore conmon of f non-gl aci ated areas than off gl ac-

i ated ar eas.
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HYDROGRAPH C SI GNAL WTH TR ANGULAR CROSS- SECTI ON

H A Paton and W F. Deane, U S. (Cpast and Geodetic Survey.

Wil e considering the type of hydrographic signal to be constructed
for the survey of the entrance to Port Royal Sound, S. C by the party
on the NATOMA, C A Egner, Commanding, it was found that a tower with a
triangul ar cross-section could be built with a great econony of I abor,
material and time, and, at the same time, add appreciably to the visi-

bility.

By using a right triangle cross-section and orienting it so the bi -
sectrix of the right angle pointed through the center of the working
grounds, the visibility was greatly aided. Wth targets on the equal sides
of the triangle, the tower had nore value as a left hand or right hand
object for sextant fixes w thout appreciably reducing the size of the tar-
get visible for a center object. The width of the target when used as
left hand or right hand object was eight feet or nore, and when used as a
center object, eight feet to el even feet, three inches.

As shown by the acconpanyi ng drawi ng, the cross-section is a right
triangle with sides of 4, 4, and 5,66 feet. Here the utnost econony is
realized for the usual stock lengths of material are easily divisible
w thout waste. For exanple: 4 4-foot girders, or 2 5.66-foot girders
and 1 4-foot girder could be cut froma 16-foot 2" x 4" board; 3 5.66-
foot girders froman 18-foot 2" x 4", and 1 5.66-foot and 2 4-foot gird-
ers froma 14-foot |ength.

The I ength between girders, top to bottom is 4 feet. Thus the diag-
onal s can al so be cut economcally fromstock |lengths of 1" x 4" |unber.
For exanple: 3 5.66-foot diagonals could be cut froman 18-foot 1" x 4"
pi ece, 2 6.95-foot diagonals froma 14-foot length, and 1 6.95-foot and
2 5.66-foot diagonals froman 18-foot | ength.

The legs or uprights are framed to accomrodat e the nailing on of
girders and diagonals with the maxi rumstrength possible. Qi leg, at the
right angle, is nmade in the usual manner by nailing 2 2" x 4" pieces to-
gether to nake a 4" x 4" section. The other two legs are built up by nail -
ing 2 2" x 4" boards together in such nanner as to have a 2" overlap. This
overlap gives an even surface to nail toand if nails be driven into both
pi eces, the connection will be strong. Al legs are framed with a 2 -

2" x 4" sectionwith an initial 8-foot piece of material to allowfor a
sufficient overlap. The length of the splices used was 3 feet, or, in
cases where odd lengths of 2" x 4" boards were used, the splices were
smaller. 1" x 4" boards are recomrended for splices in all cases as the
joints are then sound enough

Doubl e diagonal s were used for each bent for 4 bents, then single
di agonal s wer e used.

By reference to the draning, it will be noticed that the |ower 6 feet
of the signal were buried in the ground with the footing used as shown.
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This footing of 1" x 12" boards on 2" x 4" "boards i s recommended, as no
danger is introduced because of |ack of perpendicularity.

Twenty 8-gauge guy wires were used and found satisfactory. Some issue
m ght be taken to the large nunber of guys, but fromthe experience derived
fromthe building of this signal, the additional amount of wire insures a
greater stability than a | esser amount within economc limts. By having
a 45 angle or greater between the ground and the guy, the resultant force
caused by wind putting tension on the guy was nore successfully coped with.
Four guys were used at the juncture of the tenth and el eventh bents, 8 at
the fifteenth and sixteenth, and 8 at the twentieth and twenty-first. It
is desirable that the guys be nade fast to the tower and led out in such
fashion as to be perpendicular to a side of the cross-section. The cus-
tomary "deadnen" were used for anchor where trees were not avail abl e.

In usual practice, the target boards, 60 - ¥¥ x 6" x 16", would be
nailed to the long side or hypotenuse of the triangle. However, in this
case, toinsure the visibility heretofore discussed, the targets were cut
into two pieces of 8 feet and nailed on the 4-foot sides of the tower.
This also elimnates the use of wi ngs as braces.

Atotal of 97 man hours was required to construct this latter type
of signal. The |ack of experienced nmen probably |engthened the tinme, and,
in addition, these man hours covered transportation of |unber and marki ng
of station in addition to actual buil ding.

The sinplicity of the design lends itself to adaptation to signals
of any height up to a maxi numof about 100 feet. An additional advantage
is realized inusing the triangular cross-section in preference to the
rectangul ar, because of the snaller anount of tw st in the forner

Bill of Material.
Lunber, class 2.

60 3"x6"x16' at .09 & 5.40

4 1wxizvxlet 24 .96
43 2"x4mxiet .21 9.03
7 2mx4nx18? .24 1.68
3 B2'x4rxli4r .18 54
13 1mx4vxl14® .09 1.17
17 1vx4'x18! 11 1.87
5 1"x4"x18* .10 +90

total for lumber $ 21,15

Wre, 8-gauge, approxinate |ength of
1320 feet. 1 1/2 coils at $3.65 5. 47

Nai | s, various sizes.
25 pounds at .05 1.25

@Qand total of materials $ 27.87
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WRI NKLES I N FI ELD AND CFFI CE WORK

LONGER RED LI GHT Sl GNAL
O W Swai nson

The met hod of obtaining a longer signal for the red light of the fath-
oneter, as nentioned by Captai n Adans on page 59 of the Decenber Field
Associ ation Bulletin, has been adopted with success on the Pl ONEER  For -
merly we carried the red light to 300 or 400 fathons. Nowwe carry it to
500 or 600 with equal ease.

It was necessary to install a push-pull switch by which, when desired,
we could shunt the resistance that was automatically thrown in to slowthe
not or during the changi ng of gears when the shifting wheel was turned far
enough to shift the cans. Qherw se, the notor decreased speed when the
| onger contact camwas shifted to the contact wheel .

USE O ALUM NUM SHEETS
C. A FEgner with Conments by A M Sobi eral ski .

A met hod has been followed in the plotting of our Fl orida hydrographic
snoot h sheet #7 which may, or may not, be original. This sheet conbines
both fixed position hydrography and P.D R and extends fromthe beach to
the 100-fathomcurve. It is on a scale of 1:40, 000.

Wshing to rush this sheet to conpletion, we hit upon the idea of
having two officers work on it at the sane tine in the follow ng manner:
e to plot all fixed position hydrography on the sheet itself and anot her
to plot the buoys and P.DR on alumnum later transferring themby trac-
ing to the smooth sheet, or by DM and DPs.

Aside fromspeeding up the plotting, this had the foll ow ng advant ages:

(1) A projection being nade on the al um num covering the area with
shore signals plotted on it, the buoys' positions determned by sextant
fixes remain true inrelation to the shore and to each other. This is also
true in the case of those buoys |ocated by full speed doubl e runs.

(2) The scale of the al um numdoes not change with tenperature as in
the case of paper. Therefore, distances will be true on the al um num
whereas on paper one may be transferring distances froma netal scale to
the paper, the relation of which changes as the work progresses. Carrying
t hese nmeasurenents over a considerable distance |eads to error in the |at-
itude and |l ongitude of the points plotted.

(3) Aumnumpresents a snmoother, flatter, surface for working with
paral l el rulers and, consequently, greater accuracy i s possible.

(4) Transferring the work to the smooth sheet is done by making a trac-
ing of the work on al um num then pricking the points through, shifting the
squares of latitude and longitude to agree with the smooth sheet. This re-



-94-

duces the work to a proper relation with the fixed position plotting. |If
it is felt greater accuracy in transferring the work is required, all
poi nts can be transferred by DM and DPs.

(5 As only short sections of the construction |ines need be trans-
ferred, there is no necessity of drawing on and erasing these |ines on the
snoot h sheet. This reduces wear and tear on the sheet, preserves a good
surface for plotting and soundi ngs, and keeps the sheet clean.

Comment —A. M Sobi eral ski .

The use of alumnumplates for plotting is increasing. An alum num
pl ate 38" x 50" costs about $2.50; graining costs $.60.

Several parties have inquired whether plates should be returned to
the office. As they are liable to be warped fromuse or in transportati on,
and considering the cost of packing, transportation, re-graining, etc.,
there woul d probably be no saving in returning them

The grained surface of an alumnumplate will take pencil or ink.

Pencil narks nmade with a soft pencil can be renoved with art gum A
hard eraser will renove the grain and once the grain has been renoved,
nei ther pencil nor ink will take. The surface can be roughened with a
l'ithographic pencil and water.

Ink can be renmoved with water or a dilute solution of oxalic acid
(one ounce oxalic acid crystals to 15 ounces water). Aslight stainwll
remai n whi ch can be renmoved with a |ithographi ¢ pencil.

The lithographic pencil renoves the grain but roughens the surface
sufficiently to take ink or pencil. Each of the spots where the litho-
graphi c pencil has been used shows snoother and brighter than the rest of

the pl ate.

" ACCURACY AND MORE ACCURACY - K T.A "
A "winkle" for taking the guess work out of right
angle turns inP. DD R work
E. W H ckel berg.

When P. D R work is done on scales in which a change in course of
90 can be shown, the follow ng nethod was used to determne ship's posi-
tion after turn was conpl et ed:

Al arge paper carton or wooden box was thrown overboard at the begin-
ning of the turn, one officer following it with pelorus for obtaining a
bearing when on, or nearly on, the new course and one officer taking a dip
angle with sextant. This gives a bearing and distance fromlast known
point for going ahead. (n the LYDON A where work was bei ng done on a
1: 40,000 scal e, the turns were being shown as 90° arcs, but after a few
trials of this nethod in cal mweat her, it was shown that the vessel trav-
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el ed ahead on her old course twice as far as on the newin nmaking the
turn, i.e., 0.2 mle ahead, 0.1 mle on newcourse. The total distance
was usually loss than a third of amle with the LYDONA O course,
these results are altered by wind and to some extent by current, both of
whi ch al so affect the object thrown over.

| have tal ked with another officer who says he had found the same to
be true on hydrography controlled by fixes, that is, that the ship travels
twice as far on the old course as on the new.

AUTO HELI O BEACON
(From"Australian Surveyor", Vol. 2, No. 1, 1930)

W have received fromMessrs. Cooke, Troughton and Sins, Ltd., par-
ticulars of an instrument which is intended to take the place of the ordi-
nary hel i ograph in topographical survey in order to reduce the expense and
i nconveni ence of having to keep helio parties in the field during the ob-
servations of a triangul ation.

This instrument has been designed by this firmat the instigation of
M . Frank Debenham Reader in Geography to Canbridge University, and may
be briefly described as a dome of mirrors mounted on a tilted axi s-spindle
which is supported on a ginbal -nmounted bal |l -bearing. A pinion at the | ower
end of the spindl e engages with a circular rack so that when the done is
rotated by the wind acting on vane-arns attached to it, the axis sweeps
out a conical path and gives a circular rocking notion to the done.

The mirrors on the done and its notion are arranged to give inter-
mttent flashes to all points around it for alnost all positions of the
sun, and the naxi mumpossi bl e error for any distance over 10 mles will
be within 1 second of arc.

The apparatus aroused great interest when denonstrated before the
I nternational Geographi cal Congress at Canbridge during 1928.

| MPROVEMENTS FCR FATHOVETER
O W Swai nson

O the Ship PIONEER a | oudspeaker with anplifier was connected up with
the fathoneter so that the outgoing sound and the echo could be heard from
the | oudspeaker, or over the headphones, as the operator desired.

The | oudspeaker is especially good when the red light tines six method
is used. The echo can readily be distinguished fromthe stray noi ses by
its particularly sharp thud sound. Hearing the echo enabl es the operator
to distinguish the correct red flash that is the sounding fromstrays that
m ght be flashing at various places on the dial of the fathoneter.

O the PIONEER the | oudspeaker is left on all the tine when soundi hg
as the sound aids the eye in reading the soundings. Wen using the red
light method, the operator can tell by the |l ength of tine between the out-
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goi ng sound and the echo whether the sounding is 25, 125 or 225 fathons.
The officer on watch can tell at all times the approxi mate depth of water
the ship is in fromthe sound w thout asking or |ooking at the fathoneter.

D agramof Loud Speaker Anplifier.

l

Loudspesker

_ —~ 110 volts ‘+
Li st of Parts Used.

Tl - Six to one ratio audi o transforner.
RL - Twenty ohmresistance for 20la tube. Sixty ohns for 171a tube.
VT1 - Either 20la or 17l1a depending on the val ue of RL which gives the
proper grid bias for the tube by nmeans of the voltage drop across
t he resi stance.
Cl - Two microfarad bypass condenser
C2 - Two nicrofarad bypass condenser
R2 - Twenty five watt, one hundred ten volt |anp. The voltage drop
across this lanp is used for the "B" voltage.
CHL - Thirty henry B elimnator choke.
SW - On and off swtch

The hook-up to the fathometer is as follows: The headphones were
renoved fromthe binding posts on the fathoneter and a pair of |eads con-
nected to the two outside contacts of a double circuit telephone jack sub-
stituted. The two inner contact |eads are connected across the prinary of
the transformer in the anplifier. Wen the headphones are plugged into
this jack, the anplifier is automatically disconnected fromthe circuit.
Wien t he headphones are renoved the anplifier is connected and it is only
necessary to throwthe on-off switch to on position if circuit is not al-
ready closed to enable the operator to hear the outgoing sound and i ncom
ing echo on the | oudspeaker

Anot her convenient addition on the PICNEER S fathoneter is a pointer
in front of the fathoneter dial. This pointer was constructed by securing
a narrow brass strip about |/4" wide and 1/8" thick across the diameter
of the coincident method circle. Ahole was drilled in the brass strip
so as to be in center of dial. A pinwas put through the hole with the
poi nter secured on the inner end and a knob on the outer end so that the
poi nter can be turned by turning the knob. ne end of the pointer points
to the red light circle of graduations, while the other end to the white
light circle of graduations.
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This pointer is very convenient for the red |ight times six nethod.
Since the outer circle is six tines the scale of the inner circle of grad-
uations and the zero of the one circle is 180° fromthe other. Wen the
poi nter points at the red light, the sounding may be read directly from
the other end of the pointer on the outer circle of graduations. The use
of the pointer elimnates the necessity of multiplying the red |ight sound-
ing by six, or the need of tables. It is also anaidin followng the red
i ght when the depth is changing rapidly.

| MPROVI SED ERASI NG MACH NE
F. B. T. S ens

Cccasional use is found aboard ship for an erasing machine. A sinple
one was devi sed and used wi th success aboard the SURVEYCR

Asmall, light, high speed electric drill, such as are used by radio
nmechani cs, was fitted with a 5 to 6-inch shaft, constructed of |/4 inch
brass stock and with threads cut on one end a distance of an inch; the
circul ar eraser used bei ng secured bet ween suitabl e washers and nuts. By
usi ng erasers of various thicknesses, it was found al nost any line, etc.,
could be quickly and neatly erased.

(Erasing machines with flexible shaft are on the narket and are used
extensively in the office).

NEWDESI GN FOR LAUNCH SOUNDI NG CHAI R
G C Jones.

Have a little winkle in field work for the Bulletin, namely, the use
of a 50-gallon oil drumfor a |aunch sounding chair. Installation of such
a drumon a launch gunwal e is so sinple and easy that no detail ed descrip-
tion is necessary. It wasn't originated hero, but was brought fromL. C
Johnson's party by one of his men. Johnson isn't sure where the idea
originated. Leadsrman like it nuch better than pipe or wood frane and
canvas.

KEEPI NG ON THE SOUND NG LI NE
W D. Patterson

One of the offshore shoal s was devel oped by the |aunch party using
the nethod illustrated on page 88 of the Hydrographic Manual . By running
lines parallel to one of the angle arcs, the launch can be kept on course
by the Ieft angl eman wat ching the constant angle. This nethod is as good
as ranges for running straight |lines and was especial |y useful on account
of the strong currents in the locality. This nmethod of devel oping of f -
shore shoals is a great convenience. | have net few officers who are ac-
quainted with this method, even though it is described in the Hydrographic
Manual . It is recomrended that attention be drawn to it in the Bulletin.



To pack Chronometers for shipment.

~ There are several precautions to be observed in the prepara-
tion of a chrononeter for shipnent if it is to reach its destina-
tion w thout damage.

1.  The bal ance wheel should first be stopped by allowing it to
strike against a small piece of witing paper until notion ceases.
Never use the fingers or any rigid body tor this purpose. As the
bal ance wheel is very heavY as conpared to its supporting pivots,
it is necessary to carefully lock it to prevent notion duri ng

shi pment, causing breakage of the delicate pivots. This is done
by 1nserting soft cork wedges, as shown in the diagram These
nust be placed as nearly opposite the spokes of the wheel as
possi bl e and both should be carefully pressed in at the sane tine
to avoid a sideways pressure on the pivots. They shoul d never
under any circunstances come in contact with any of the adjusting
screws in the bal ance wheel. The wedges shoul d be only pressed

inwth sufficient firmmess to insure their remaining in place,
and shoul d never be forced. Cork wedges will be issued wth nost
chrononeters, but shoul d none of these be avail able, care shoul d
be exercised in the selection of this nmaterial to insure that it
is soft and resilient.

2. After the wedges are inserted, the chrononeter shoul d be
replaced in its case and the cover screwed tldghtly inplace. |If
a ginbal case is used, the chrononeter shoul d be renmoved from
the ginbal rings and packed in the case with paper, securely
wedged with this naterial so that it cannot nove.

3. In packing in an outer shipping case, it is advisable to
wap the chrononeter case with paper to prevent infiltration
of dust and to use EaBer as a cushioning material in the ﬁackg ng
box. CELSI CR NEVER BE USED as it is dusty and the fine
powder will sift through exceedingly small openings. (")
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A H NT TO TCPOGRAPHERS
Earl F. Church

The probl emconsists of the |ocation of three unknown points with a
chock fromtwo given points, by nmeans of orienting lines only and w t hout
any intersections fromthe known points. | believe the follow ng discus-
sion, together with the acconpanying diagram is sufficient explanation:

Conditions: The instance where the probl emwas al most inval uabl e was
inrunning into a bay in which there were no triangul ation stations for
control. Referring to the figure, Aand B are two points | ocated upon the
pl ane-tabl e sheet fromtriangul ation or traversing outside the bay. The
point Awll see the right-hand side of the bay and Bwi |l see the |eft
side, but no intersections can be obtained on points on either side. Trav-
ersing into the bay fromA or Bis difficult or perhaps inpossible on ac-
count of the steep rocky shore |ine.

R Met hod of Procedure: Let the rod-
TN , an put a flag at each of three
\ 1" points favorable for setting up
the plane-tabl e back in the bay.
Two of these points, which we call
a N and K, are on the right-hand
side of the bay, for instance, and
are visible fromA  The other,
called M is on the |left side and
/ ktis visible fromB. Set up the
pl ane-table at A and draw orient-
n ing lines An' and Ak' toward the
points N and K respectively. Then
set up at B and draw orienting
line B toward M

m?

=

g ooy g T,
-~

=
-~

~—

Next set the table up at the
flag K orienting on A Then draw
along orienting line toward the
flag N at any convenient place as
kn. It rust be kept in mnd that
the intersections k and n of this
line with AK" and An' are not the
actual points Kand N on the sheet,
for K the place of set-up, has
not been | ocat ed.

=
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Next set up the table at the
flag M orienting on B. Resect
\ upon the flags N and K, using the
A arbitrary points n and k as the
Ry correspondi ng points on the sheet.
! This gives a | ocation of Mat some
,,"A B point, asm not ontheline Bm.
-~ _ But, as amatter of fact, the
N point Mreally lies on the line Bm
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Now with the fiducial edge, drawa line fromAto the arbitrary point m
(This is not an observed line for Aand Mare not inter-visible). The
point M where Amcuts Bmi, gives the true | ocation of Mupon the plane-
tabl e sheet.

Next sight upon N and K, locating themby intersections with An' and
A" fromthe point M the check, then, is the parallelismof the |line EN
with the orienting line kn. O, locate N by an intersection fromMw th
the line An'; construct NKparallel to the orienting |ine nk, |ocating
Kby its intersection with Ak'; then check by a resection upon K fromM
The georretri c proof is obvious.

AUXI LI ARY SW TCH USED ON MOTCR TRUCK, EMPLOYED | N
ERECTI NG STEEL TOAERS, TO PREVENT ACCI DENTS.
H W Henple.

That the Bilby steel tower can be erected to a height of 103 feet
(including the digging of the anchor holes) by a party of five men in five
hours is due not only to coordination of effort on the part of the men but
al so the enpl oynent of the notor equipnent to hoist the steel nenbers.
A smal | "niggerhead" about six inches in dianeter and eight inches wide is
bolted into place on one of the rear wheels of the truck. This wheel is
then jacked up and the engine thrown into gear; the hauling rope is then
wrapped around the "niggerhead" to hoist the various steel menbers. By
surging the rope, the hoisted nmenbers can be stopped at the hei ght where
they are needed. In practice, four nen are on the tower, one on each cor-
ner of the tripod, and the other at the tackle to handl e the equi pnent as
it arrives; thefifthman is on the ground hoisting the steel. Wth only
one man on the ground, accidents may occur, and have, should this man sud-
denly becone incapacitated and unable to stop the motor. To take care of
such an emergency, Lieut. Gallen's party has placed an auxiliary swtch
on the flare board near the rear wheel, wthin easy reach of the operator
and by throwing this out of mesh, the engine can be stopped.

DRAWNG R A R D STANCE O RCLES OF LONG RADI | .
F. B. T. S ens.

. Wth Beam Conpass.

Grcles of long radii, limted by space avail abl e aboard shi p, have
been drawn on R A R sheets by nmeans of a beamconpass. A beamas |ong as
eight feet, nade of wood in the formof a two-inch T in cross section, has
been used and found to have the required anount of rigidity and |ightness.

In the use of a long beam conpass, circles nost accurately drawn re-
sult when applying light pressure for novenent at the fixture directly
over the pen,the other fixture being lightly held in place at the circle
center. Pressure applied at any other part of the conpass may cause var -
iable flexure of the beamwhile drawing the arcs. Celluloid is excellent
material for naintaining the circle center against the tendency of wear
occasi oned by the pivotal point of the conpass.
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The position of the hydrophone if it falls conparatively far outside
the limts of the sheet is located, for swinging inthe arcs, by a dis-
tance and direction froma geographic position on the projection, the geo-
graphi c position of the hydrophone bei ng known.

I'1. By Conputation.

Grcles involving radii too long to permt the use of a beam conpass
were constructed in the follow ng manner: The geographi ¢ position of the
point of intersection of two distance circles falling on a conveni ent
part of the projection was conputed and plotted. This required the sol u-
tion of the triangle, forned by the two hydrophones and the point of inter-
section of the two distance circles, in which the three triangle sides are
known. Azimuths fromthe point of intersection of the distance circles to
the respective hydrophones are al so conputed in connection with the posi-
tion conputation, the geographic positions of the hydrophones bei ng known
whi ch provi de the distance and azi nuth between them

The azinmuth lines |oading to the respective hydrophones arc plotted
trigonoretrically, rather than by nmeans of a protractor, through the point
of intersection of the two distance circles. Lines nornal to each azi-
muth line are drawn through the point of intersection and through points
at distances therefromal ong each azinmuth line corresponding to the
adopted interval between concentric arcs.

Considering an azimuth line as the Y
axis and a nornal line as the Xaxis, the
rectilinear coordinates of points on the
circle passing through the origin of the
systemwere derived as fol | ows:

Referring to Fig. 1, lot OY represent
the azinuth line to hydrophone Y and the
radius r of the circular arc OR CP the
normal line, G5 and SR the y and x coordi -
nates of the point R RP an extension of
radius YR, and a the angl e RYO or PRS.

Inthis particular problem only snall
angul ar val ues of a are involved and the
ratio G5B with respect tor is practically

x the same as the ratio of CP with respect

0 S P tor.

For small values of the angle a it may be considered then that:

tan a = r
r =X
cos g = 1 OT X =T =T CoS &

Assigned values of y are entered in the above formula and correspond-
ing values of x are solved by logarithm It is not necessary to find the
angul ar value of a, but sinply to find the value of the cosine correspond-
ing to the tangent of the angl e.
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It is considered that the nethod of deriving the coordinates trigo-
nonetrically is sinpler than enploying the fornula

y = 2r x- x°

as values of x corresponding to assigned values of y are desired; the sol-
utions nust be made by trial on account of the two powers of x in this

equati on.

The formula first given may be nodified to cover cases of |arger
angul ar values of a, as foll ows:

P
tana = r = m
X=r - TAB a
y = OP-SP =0 -xm

Assigned values of CP are entered in the above formula and the correspond-
ing coordinates x and y are sol ved.

O et ) wwee O e ) wmee O wmem

COMMENTS ON PREM QUS ARTI CLES

ON COMVANDER GARNER S ARTI CLE ON REFRACTI ON
O W Swai nson

| experienced a simlar horizontal refraction in the triangulation
north of Luzon in 1923. The wind was of fshore during the rmorning and on-
shore during the afternoon. This caused the angle at West Base between
Fuga and East Base to differ as nmuch as five seconds in the norning from
the afternoon observation. Fuga was about fifty mles distant, the line
passing close to the surface of the water.

ON THE ARTICLES BY K. T. ADAMS AND G D. CONE ON STAR FI XES.
O W Swai nson.

Both of these articles were very interesting and instructive. Lieut.
Comdr. Adans brought cut many val uabl e points to observe in taking star
sights, but | believe, with Lieut. Comdr. Cowie, that heis inerror in
assumng that the correct height of eye is so inportant when a round of
sights is taken.

The four hundred sights taken by the officers on the Pl ONEER | ast
year have nade ne believe that in nost cases weighting the observations
does not inprove the accuracy of the results.

| prefer Lieut. Conmdr. Adans' nethod of determning the final posi-
tion to the Sumer bisectrix method used by Lieut. Conmdr. Cowi e.

ON BUOY QONTRCL
(FromSeason's Report, G D. Cowi e, Horida Coast, 1931)

Part of the control consisted of a closed |oop of buoys about 32 mles
incircuit. Sun azinmuths, or angles, between buoys were taken around the
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circuit and doubl e | og runs nmade between each pair of buoys. This circuit
was conputed nathematically and the closing error distributed. The azi-
nmuth cl osed | ess than one mnute and the di stance about 150 neters. This
closure is a good exanpl e of what can be done by the sun azi mut h-doubl e
log run buoy control nethod. It is believed that sun azinuths observed
under good conditions are seldomover 2 minutes in error, and |og di stances
can be nmeasured with errors not greater than 0.02 niles per mle.

Fi xed position control was used out to the 30-fathomcurve (approx-
inmately 30 mles of fshore).

ON TRANSM SSI ON CP SOUND THRQUGH SEA WATER
O W Swai nson

| was very much interested in Dr. Dorsey's article on the transms-
sion of sound through sea water. | think his theory of "velocity energy
integral” comes closer to the facts than that of any other theory about
which | have read. If the sound traveled along the bottom as M.
Shalowitz's investigations sended to show, then why would not the depth
of water be a function of time required for the sound of a bonb to reach
a hydrophone? The sound wave woul d have to go to the bottomand thence
t o the hydrophone, hence the deeper the water, the |onger woul d be the
tine before the wave got started horizontally.

Dr. Dorsey stated that he does not think there is a difference in
velocity due to strength of expl osion and attributed ny observations,
where a | ess depth was obtained with bonbs than with the oscillator, to
the action of the relays. This mght be partially true but not entirely
so, as in that case the difference between the bonb depth and oscillator
dept h woul d be constant irrespective of the depth. This was not the case;
t he deeper the water the greater was the discrepancy. In fact, we found
that by using a velocity of 1530 for bonb expl osi ons and 1480 for the
oscillator the two depths chocked each other. There also was a differ-
ence between the explosion and the first echo fromthat between the first
and second echoes or third and fourth echoes.

M/ observations were that there was no difference due to different
sizes of explosions - a detonator giving the same result as a pint bonb -
but the bonb gave a different depth than the oscillator, showing that it
was the kind of sound and not the volunme that nmade the difference Cap-
tain Maher suggested that this discrepancy may be due to the expl osive ef-
fect of bonmbs. | never did think that sound had nore than one vel ocity
ina given nmediumat constant conditions, but this has me guessing.

| have nmade sone nore experiments along this line and, as soon as ny
large oscillator is repaired, will continue thorn. So far | have both dis-
proved and proved ny former findings. It would be interesting to conpare
along RAR distance as determned by the sound of the oscillator with
that obtained by a bonb, and al so a short distance.
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COMMVENTS ON THE PRECED NG
A L. Shalowitz

If | understand Commandor Swai nson correctly, he is saying that if
the bottomtheory of propogation is correct, then the tine required for
the sound to reach the hydrophone should be a function of the depth and
t he deeper the water the longer woul d be the neasured tine interval. In
other words, velocity tests nade in deep water, other things being equal,
shoul d yield a velocity value less than tests nade in shoal water. Wuld
not ny general theory bear that out, since tenperature of water decreases
with depth? And haven't experinents also proved this to be the case?
(See page 49 of ny report quoting a staterment by Commander Srains on to the
effect that "The net velocity between hydrophone and bonb was | ess when
t he bonb was fired in deep water than in shal |l owwater").

COMMENTS ON STAR Sl GHTS AT BUOYS
O W Swai nson

I was very nuch interested in Lieut. Hubbard s valuable report on
star fixes, but |I disagree with a few of his concl usi ons.

The mean intercepts of star sights of three observers on the Pl ONEER
1930, at buoys are: O W Swainson, nmean of five sets, 0.10 from C K
G een, nean of ten sets, 0.19 from E QO Heaton, nean of ten sets, 0.04
from The average intercept for all buoys was 0.11 mle, and the greatest
difference of any observer's nean intercepts fromthis average intercept
was 0.08 of a mile.

In the Hawai i an Islands the water and air are so nearly the sane tem
perature that no information regarding the effects fromtheir differing
can be obtained. Fewwater tenperatures were taken at the time for star
sights and hence the data are insufficient to drawany reliable conclu-
sions therefrom As the error would be a constant, applicable to all
angles, it would have no effect on the selection of the position fromany
figure of nore than two sides. |If there are but two summer |ines, the
true position is guess work anyway. No doubt there is an error dues to
appreci able difference in tenperatures of the water and air, and the ap-
plication of this error would reduce the size of the figure, but it woul d
be unnecessary to apply it except to isolated sumer |ines such as noon
latitude sights.

As | have stated before, | do not agree that any systemof weighting
other than that of follow ng an officer's normal type of figure should be
used. Lieut. Hubbard' s suggestion that weights be given summer |ines de-
pendi ng upon the differences of observed rate of change of altitude from
the theoretical is interesting, but, inny opinion, hardly feasible.
There are so many el enents entering into the observing of an angle of a
star that to fix the true position relative to a sumrer |ine proportional
to the difference of the observed rate of altitude change fromthe com
puted change is just as apt to increase as to decrease the error.
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SUGGESTI ONS

FATHOVETER CORRECTI ONS
O W Swai nson

Wiy is it necessary, except as a scientific principle, to make the
theoretical corrections to fathoneter soundi ngs under 300 fathons? Wy
not take a series of conparisons in different depths with vertical casts
and use these results to correct the soundings? | believe we would get
just as accurate corrections and certainly elimnate a great anount of
wor k.

(Beli eve Swai nson shoul d have said "except to obtain scientific data"
rather than "as a scientific principle".-Ed.)

TUBES FCR MAI LI NG SHEETS
O A. Egner

In connection with nailing smooth sheets to the office, it has occur-
red to us that the present nethod is quite a makeshift. GCertainly too
nmuch dependence is put on the care exercised in wapping these val uabl e
sheets in protecting themfrompossible damage fromrain, etc., while in
transit.

It is now possible to have made suitabl e waterproof containers in the
shape of tubes, simlar to our present chart tubes, which woul d be both
light and inexpensive. Concerns manufacturing food containers in nmany of
the well known forns coul d be approached by the office with satisfactory
results, it is believed.

SVALLER AND CFTENER
O W Swai nson

The Decenber bulletin was a fine piece of work; infact, | thinkit
was too good. There was so much material that the readers were apt to
skip much that they would have read if there had been a fewer nunber of
articles. This is especially true of the younger officers. | suggest
that the bulletin be published nore often, say quarterly, and be nade
smaller. (The cost of the bulletin is governed by the nunber of issues
rather than by the size. Twice the nunber of issues of half the size
woul d be consi derably nore expensive. - Ed.)

LARCGER STATI ON MARKS REQU RED | N TEXAS
(From Season's Report of W Mussetter, Qilf (past -
Mbile to Corpus Christi - Reconnai ssance)

"A peculiarity of the Texas black lands is their cracking and swell -
ing qualities, resulting in a heavy action sinmlar to severe frost action.
During the dry season, deep cracks will formand when rain falls, the con-
sequent swelling results in both vertical and horizontal displacenent.

Sone of the old nmarks were found badly disturbed fromthis cause and Sate
H ghway Engi neers reported di sturbance to bench marks. It is suggested
that marks in this area be nade especially deep. Probably the sane anount
of concrete made into a | ong slender post, with its upper surfaces snoot h,
will give a nore permanent nmark than a shorter, thicker nmark."
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MORE SPEED
W D. Patterson

The strong currents encountered on the working grounds were our
greatest handicap. On large tides the currents attained a velocity of 4
to 6 knots over all parts of the working grounds. There have been times
when the ship was soundi ng agai nst the current and running full speed
when we nmade no progress between four mnute positions. This indicated a
current of over seven knots for short periods of time. n one day the
ship drifted with the current for one hour and it required two hours ful
speed run to cover the same di stance agai nst the current.

The past season has denonstrated the need for designing Coast Survey
ships of greater speed. A seven knot ship running against a six knot cur-
rent will make one knot. An eight knot ship will nmake twi ce the speed.

Cf course, it is very seldomthat Coast Survey ships will have occasion to
operate in such strong currents, but since the fathometer has been adopted
as a surveying instrument, nore speed is desirable. Wth the ol d net hods
of soundi ng, a sounding speed of five knots was sel domexceeded. Wth the
fat hometer, a ship nmaki ng seven and one-hal f knots can acconplish only
one-hal f as much as a ship nmaking fifteen knots.

HON SHALL VE DI STI NGUJ SH FOURTH CRDER TRI ANGULATI ON STATI ONS?
(1) F. B. T. Siens.

It is suggested that signals |ocated by fourth order triangul ation
or traverse, if conputed, be indicated by blue triangl es on topographic
and hydrographi c sheets, and that this synbol be al so used for intersec-
tion stations when the object is not well defined, as in the case of some
peaks, or when the intersecting angle is less than 20°.

(I)y A M Sobieral ski

There is little advantage to be gained by classifying triangul ation
stations on hydrographi c and topographi c sheets, or even on progress
sketches. The proper place to indicate the classification is onthe lists
of geographi ¢ positions. The only reason for indicating the classifica-
tion is for the guidance of persons using the triangulation stations in
the future, and there is no assurance that they will see either the survey
sheets or the progress sketches.

The official adoption of a newsynbol is attended by consi derabl e
difficulty, not the least of which is approval by the Federal Board of
Maps and Surveys. It is nandatory by executive order to use the synbol s
adopted by the Board on all maps published by the Federal Governnent.

Wile it mght be said that these sheets are not published, the sym
bol shoul d be adopted officially or else it would fall into disuse and
the interpretation of the synbol would be difficult in the future.

The use of various colored inks for different synbols is objection-
abl e because the field parties and the public usually see only phot o-
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graphi c copi es of the sheets. Blue is particularly objectionabl e because
it will not photograph.

| therefore consider it unnecessary to show triangul ation stations
of different order by different synbols on the hydrographi c and topographic
sheets. |f the stations should be classified on the lists of geographic
positions, then a separate synbol shoul d be adopted for each order, the
synbols to be different in shape, not in color. A systemof abbreviations
or notations woul d probably be sinpler.

(111) P. A Smith

In viewof the past trouble resulting fromuse of supplenentary points
as control for additional triangulation, it is suggested that intersection
poi nts whi ch have been determned with accuracy less than third order, and,
in particular, points which have no check position, be published in the
list of Geographic Positions, onmtting the azi muths, back azi muths and
di stances to adjoining stations. Such explanatory notes shoul d al so be
nmade as woul d | eave no doubt concerning the inadequacy of the points for
triangul ati on control

(I'V) F. S. Borden

Some nmeans of di stinguishing between fourth order control points and
those intersection points which have, or could be given, third order
strength seens very desirable. | agree with Conmmander Sobi eral ski, how
ever, that little would be gained by attenpting to distinguish between them
on topographi ¢ or hydrographic sheets. A chief of party will sel domfai
to locate a triangulation intersection station as closely as it can be
plotted on the scal e of the sheet he is using and as a point on that sheet
it isusually entirely satisfactory. The trouble begins when a future
surveying party, either within or without the Service, utilizes the station
for sonething nore than a control point, such as the end of a line for ex-
tending triangul ati on.

In any locality the stations which are to be cut in by intersection
can generally be divided into two groups: First, those on which definite
poi ntings can be made and which are so situated with relation to the main
schene stations fromwhich located that they formstrong figures; in other
words, those that woul d serve as unoccupi ed points in a suppl enental scheme
of triangul ation. Exanples of these are church spires, lightning rods on
chi meys or tanks, spires on tops of cupolas, etc. Second, those on which
definite pointings can not be nmade and whi ch would not be suitable for use
as unoccupi ed points in a supplenental scheme. Exanples of these are
peaks, pinnacle rocks, trees, houses, broad cross-section tanks or chim

neys, etc.

For the first group, it is ny opinion that we should treat the stations
as though included in a suppl emental third order scheme of triangul ation,
observe angles accordingly and list themas at present giving azi muths,
back azimuths and di stances. For the second group, | believe we shoul d
treat themsinply as points and list only the positions as suggested by
Lieutenant P. A Smith. Such a procedure would be a definite indication
that they were only of fourth order accuracy and shoul d under no consi der-
ation be used except as points.
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STAGEER THE C O s AND EXECS.
W D. Patterson

During the past fewyears it has so happened that both the Commandi ng
and Executive Cfficers of each Coast Survey ship in the Philippines have
been relieved at the sane time. It is believed to be much nore efficient
and desirable to stagger their assignnents so that one will be relieved
one year and the other the followi ng year, thus keeping an experi enced
officer on the ship at all times. This is especially desirable on the two
shi ps operated by the Philippi ne Government where conditions are entirely
different fromthose in the States, where the U S. regul ati ons do not
apply, and where there are no published regul ati ons, except circular |et-
ters, to guide the Commandi ng and Executive Cfficers in the preparation
of their accounts, the purchase of supplies, and the care and di sposition
of Philippine property.

RANGE FI NDERS AND BALLCONS

C. A Egner
On pages 67-72 of the Decenber Bulletin you go extensively into ap-
plications of your pet "Buoy Control". You will renenber we tried to get
approval of a small range finder for neasuring distances to the buoys. It

was said that there was no suitable instrunent |ike that on the market.

It seens that some have been devel oped since that tine. | have seen
two advertised in a recent copy of the International Hydrographic Review
It appears to me that one or the other of these is just what we need for
buoy control and should be sufficiently accurate for our purpose far be-
yond the range of present methods. This would mean a great saving in tine
in taking departures fromand in tying onto the buoys.

Wth this inmnd, why not nmount it on a pel orus pedestal or provide
sone simlar method of reading it in azinmuth (referred to the conpass, of
course) and thus give at one and the sane tinme both bearing and di stance?
| believe that this would nake it entirely feasible to do hydrography
close to the buoys using this instrunent alone for control, if nmounted
hi gh enough as to give unobstructed vision. (LYDON Awas recently equi p-
ped with a Barr and Stroud range finder. No report as yet.-Ed.)

Here is another. May be nebul ous, but I'lIl chance that.

For years, Chief Silva has been a bug on this one and it may have
nerit. |If so, he gets the credit. He wonders incessantly why bal | oons
couldn't be used offshore in place of buoys. Ve all know that Goodyear
nmakes gas bags of various descriptions. Could a series of these snall
ones be anchored offshore in the sane way that we anchor buoys, double or
triple anchors, maybe, to hold themin place? I'Il admt | have not gone
into the mechani cal side at all, but you see, here we get el evated signals
in the sane way we have themel evated on shore, and |I'msure a twel ve-foot
di aneter gas bag could be seen fifteen or eighteen mles. A hundred-foot
el evation woul d be sinple.
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GENERAL

FromSeason's Report, F.H Hardy, Commandi ng SURVEYCR
Sout hwest Al aska, 1930.

Resum ng command of the SURVEYCR after a period of a decade was one
of ny pleasantest experiences in over twenty-six years of service. After
[ aunchi ng, the SURVEYCR had been wi dely advertised as the nost nodern
survey ship afloat. Wiereas, this was perhaps true as far as the ship
structurally was concerned, it was far fromtrue as to the condition of
her surveying equipment in 1930. It was a great satisfaction in 1930 to
find her surveying equi prent equalled by few, if any, surveying vessels.
Under Captai ns Maher, Sobieral ski and Lukens this equi pment had been built
up to such a high point of efficiency that after ayear's service, | find
that | have contributed nothing to it and only hope that in transferring
the command to Captain Siens | have maintained it at as high a point of
efficiency as when transferred to me by Captai n Lukens.

Inthis part of "R p Van Wnkl e", one of/the nost startling changes
noti ced was the inprovenent in the crew. The unsettled |abor conditions
of 1919 and 1920 gave way in the early twenties to nore stable conditions.
Ful | advantage of this change was taken by Captain Sobieral ski in build-
ing up a petty officer conplenent which in capability and, nore inportant,
inthe interest and pride in the work of the Survey it would be hard to
i nprove upon. Conparatively few changes were nmade by Captain Lukens
anong this personnel, but all of these changes added materially to the
efficiency of the conpl enent. Chief Engineer, M. Johanson, had built
up a nost efficient engine roomforce. Wth these petty officers as a
nucl eus, M. Meaney and Chi ef Johanson sel ected the additional nen neces-
sary to fill out the conplenment for a surveying season with rare judgnent.
The result was that during a season of approxi mately five nmonths spent on
the working grounds in a nost uninteresting country with only three days
inthe snmall town of Kodiak as a relief during the entire season, there
were no conpl aints nor kicks which came to the attention of the Commandi ng
Oficer. There was a pride and interest shown by the crewin the work
bei ng done whi ch ten years ago woul d have been considered ideal, but im
possi bl e of acconplishrment. During the season there was no trouble on
account of |iquor and before | eaving Kodi ak, after three days havi ng been
spent there around the Fourth of July, several persons cane to ne and
said that they had never had any Government vessel cone to that port with
such a fine crond of officers and nen. The fact that the ration allowance
is anple to provide a good table is an essential factor in the keeping of
desirable nmen and their contentnent.

As at present organized, the Coast Survey offers little future to the
nmenbers of the crews of our vessels. This condition is one that | know
has received a great deal of attention fromall chiefs of parties who have
been fortunate enough to have had men who, by the faithful service they
have rendered, have warranted consideration for their future welfare.

After a certain age, the men begin to slip, and as at present organi zed,
it places the chief of party in an enbarrassi ng position because, on the
one hand, he hesitates to deprive any man of a |ivelihood who has given
the best years of hislife to the Service, and, on the other hand, he knows
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that a younger, nore active man would be better for the party. Wthout en-
listnent, | can see very little hope of obtaining retirement pay for the
men, and for our work I amvery much opposed to an enlisted personnel, as
you woul d not get as capable men or have the sane flexibility in the or-
gani zation as you do by hiring men as we do at present.

% % % k k %

In regard to the pay of officers and nmen, | would suggest for con-
sideration increasing the pay of the chief witer after he has served for
a period of six years to $150 per nonth. As every chief of party is aware,
a good chief witer adds materially to the efficiency of the party, both
fromthe accounting and surveying side, and his pay should at |east equal
that of the electrician, whose duties are extrerely light, although they
carry responsibility in regard to the care of expl osives.

% ok sk k 3k 3k

The Launches W LDCAT and HELI ANTHUS, capabl e of accommodati ng det ach-
ed parties, together with the | aunches on the ship, nmake an al nost ideal
equi prent for the execution of the work called for in the instructions.
The operation of these larger |aunches under the direction of one chief of
party in the field |leads to econony in the execution of the work.

* % k k k %

The N & S reversing gear on the WLDCAT and the el ectric soundi ng
nmachi ne were given a very severe test in the survey of Sitkinak Strait.
It was often necessary to back up full speed every 30 or 40 seconds when
runningwith the current. It is doubtful if any clutch could have stood
up under such heroic treatment. The only trouble given by the gear was
not the fault of the mechanism but through insufficient |ubrication.
The WLDCAT with the same engine and clutch which proved unsatisfactory
for hydrographic work has, since the installation of the N& S reversing
propel | er, been a satisfactory survey | aunch.

The Motor Sailer equipped with reversing propeller proved an extremnely
econom cal hydrographic unit. M. Sipe, in charge of the Mtor Sailer,
wor ki ng between Low Cape and Cape Alitak, in eight hours and seven m nutes
wor k acconpl i shed 47.9 mles of hydrography, obtaining 258 soundings wth
the soundi ng machine and 441 with the hand | ead, 250 positions being taken.
This was, as far as | can find out, the record for that | aunch and cer-
tainly speaks for its efficiency as a survey unit. Approximtely 1200
mles of sounding lines were run with the Motor Sailer and at no time dur-
ing the season was there any del ay caused by engine trouble.

* k % %k ¥ %

There seens to be a tendency anong sone of the officers to feel that
when the general systemof lines called for in the instructions is com
pleted the area is entirely surveyed, apparently the devel opnent of indi-
cations obtained on the regul ar system bei ng consi dered by themas unnec-
essary worKk.
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LOYALTY
(Aray and Navy Regi ster, April 18, 1951)

Loyalty to one's superiors, loyalty to one's self, and the ability to
inspire loyalty on the part of others are the qualities that are nost es-
sential in the makeup of the really valuable officer of the uniformed ser-
vices -- the leader of nen. It means atrue, willing, practical, and un-
failing devotion to a cause.

The strong-mnded man |ikes to have things his own way, and for this
he can not be blamed. It is a trait of human nature in which there has

been little change through the ages.

The "yes, yes" officer never amounts to nuch, nor does he get far in
the service. The contentious individual goes even | ess. There is a proper
tine and a proper way for an officer to express his own i deas when they do
not agree with those of his superiors. The efficient man will sense both
the time and method; the laggard will pout it out within his own soul.

ce a probl emhas been sol ved, a decision arrived at and announced,
an officer's duty is apparent. He nust set aside his own ideas and en-
deavor, with all of his might, to carry out the plan which it is his duty
to follow Failing this he can not be counted as loyal to his superiors.

Included in the efficiency replies which officers are required to
render periodically on their subordinates is a question about this matter
of loyalty to which an answer nmust be supplied: "K Proper authority hav-
i ng deci ded on the net hods and procedure to acconplish a certain end, does
he render willing and generous support regardl ess of his personal views in
the matter?"

Consi der that you are preparing an efficiency report. The report is
on you yoursel f. What answer woul d you make to this |leading question. If,
down deep i n your innermost heart, you can not answer "Yes" to it, then
you are lacking in one of the prime qualifications of an officer, and you
will do well to brush up on this subject of |oyalty.

If we will examne closely into ourselves we shall find only too
often a tendency to inquire too closely into the orders and directions of
our superiors. |If they agree with our own ideas, well and good; we can be
intensely loyal. |If they do not, perhaps we take themwi th bad grace.

Qur loyalty rings true when it is convenient and when we are in agreenent.
He is an unreliabl e subordi nate who can be depended upon to carry out
loyally only those plans which he hinsel f approves.

Let an officer be ever so brilliant, ever so brainy, ever so anbitious,
if his superiors have reason to doubt his loyalty through and through, they
will not for a nmoment consider hi mfor positions of real trust and respon-

sibility.

True loyalty does not mean nerely passive conpliance with the letter
of the law or the decision of a superior. It nmeans a true and honest effort
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to carry out the intent as well.

The loyal officer is prepared, if energency arises, to sacrifice hiS
own confort, even his own interests. He puts the good of the service a-
head of his own convenience. He does his duty intelligently, w th enthus-
iasm with zest andwith awll. Nor will the truly loyal officer be con-
tent to shield hinself by claimng ignorance of his orders, if it is pos-
sible to obtain more information about the desires of his superiors.

"To thine ownself be true, and it nust followas the night the day
thou canst then be false to any man." In these imrortal words the Bard of
Avon sumred up the idea of |oyalty.

TRANSLATI ON OF TR ANGULATI ON MVANUAL

A translation in Polish of My or Hodgson's Mrnua of First Order Tri-
angul ati on has been published as one of a series of books on surveying
and rel ated subjects by the Geographic Section of the Societies of Mlitary
Sci ence i n War saw, Pol and.

The transl ati on was nmade by Apol onjusz Zarychta, Captain, Corps of
Geogr aphers, and Fel i ks Kopczynski, Lieutenant, Corps of Geographers. In
the translation, the original text was carefully followed. Mst of the
illustrations were reproduced.

The fol l owing excerpt is fromthe translators' preface:

"Polish technical literature does not contain to date a systenatically
wor ked out manual of triangulation. W do not need to underline (enpha-
size) the inportance of this science and technical practice for the needs
of the country and preparati on of the defenses of the country. Mjor
Hodgson' s book enlightens us in detail with the triangul ati on met hods
adopted by the U S. A Particularly val uabl e appear to us the chapters
dealing wi th organi zati on of the work, methods of econony applied in the
nobl est sense of this work, in which the Anericans lead the world and to
whi ch they owe so nany records and triunphs of their engineers.

"W believe that the Manual will establish valuable naterial as a
standard for our undevel oped surveying practice."”

STCR ES NEEDED.

The editor is collecting a file of human interest stories apropos of
Coast Survey work and would |ike to have field officers send in any such
stories as cone to their notice. This filewll be available to officers
preparing popul ar articles for publication. These stories will also make
good material for magazi ne and newspaper witers who frequently visit the
office in search of stories. Lieut. Comdr. Lukeons makes the follow ng
contri buti on:

A local trapper and fisherrman at Dutch Harbor, Al aska, took a notion
that he would sail his little schooner down to San Francisco and take a
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vacation in the States. n hearing about the trip, the Coast Quard boar d-
ed the little craft to see if it was properly equi pped wi t h navigation in-
strunments, life saving gear, etc., and much to their amazenent, they found
that the navigating equi pnrent consisted of one small conpass of doubtf ul
val ue. "How', they asked, "do you expect to find San Franci sco without a
chart, sextant or chrononeter?" "Well", the old fellowsaid, "the goose
get there all right and | guess |I've got as nuch sense as a goose."

ON FCRMRDI NG MAI L

It is suggested that if youwould print a notice sinilar to the fol -
lowing inyour Bulletin, it would result in benefits to the nenbers of your
Associ at i on:

"The attention of the field personnel is called to Coast and Gaodetic
Survey Grcul ar No. 9-1928, dated Septenber 11, 1928, entitled, "Forward-
ing of Mail to Dependents of Field Personnel'. This circular states that
the Post (ffice Department has infornmed the Bureau that mail, other than
first-class, can not be forwarded to w ves or dependents of comm ssioned
or other field personnel of this Bureau without being subject to additional
post age.

"It is suggested that subscriptions for nagazi nes and papers be pl aced
inthe officer's nane and not in the name of the dependent. It is also
suggested that, as far as possible, mail orders specify that the materi al
be addressed to the officer so that additional postage will not be neces-
sary if the package has to be forwarded."

AN APPEAL FCR PHOTOGRAPHS.

The photographic files of the office are badly in need of "new bl ood".
The few good pi ctures on hand have been used a good many tines in articles
and publications and we are in need of new material .

Field parties are urged to take and send in nore pictures. The fol-
| owi ng subjects are especially desirabl e:

Unusual pl anet abl e set - ups.

Theodol ite set-up on sharp peaks.

Shi ps, wi th high mountains in background.

Mount ai n cl i nbi ng expedi tions.

W ecks and strandi ngs.

Fat honeter views, with an officer attending it.
Soundi ng nachi nes in operati on.

M anti ng buoys.

Queer or unusual pinnacle rock formations (close up) .
Heavy surf breaking on a coast or rocks.

Ani mal pictures, such as sea |lions, whal es, reindeer, etc.

For purposes of reproduction, prints should have plenty of contrast
and shoul d be taken as close up as possible.
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The Coast Pil ot Section desires good views of headl ands, capes, is-
| ands, |ighthouses, etc., suitable for publication in the various pil ot
vol umes. These shoul d be taken as cl ose up as possible and the bearing
and di stance of the subject should be given.

Cficers may send in filnms, either devel oped or undevel oped. |If de-
sired, the filns will be returned after copies are nade here. Even a
smal | snapshot can sometines be enlarged to nake a very interesting pic-

ture.

NO | NDI CATI ON OF DEPRESSI ON HERE

Demand for charts (issue and condemnation) was |arge. Wile My,
1931, was not a record nonth, only two prior nonths exceeded it. It is in-
teresting to anal yze and conpare itemby itemsources of demand for those
three nonths, for which purpose the following table is presented:

Issued Lypril, 1917 January, 1919 May, 1931
Sales LAgents 6203 8965 13566
Manila Field Station 1085 356 28
Salces Section 55 26 142
Sales, O0ffice 76 89 352
Coast Survey 1277 424 913
Hydrographic Office 21031 23849 8509
Lizhthouses 706 160 333
Shipping Board 1377
Coast Guard 5628
Other Executive Denis. 1083 456 1026
Congressional 142 146 481
Foreign Govts. 18 82 351
Miscellaneous 3 18 169

31679 35948 31498
Condemned 2978 860 2393
Issued and condemned 34857 36808 33891
Issue Manila o231
34657 36808 34122

Sales, Free Issue, Condomnation

April, 1917

January, 1919

May, 1931

Sales 6334 2080 14291
Free Issue 2345 26868 17438
Condemnation 2978 860 2393
34657 36808 34122
Percontages
April, 19017 Jamary, 1919 May, 1931
Sales 18.3 24.7 41,9
Frec issue 73.1 73.0 51.1
Condemnation 8.6 Red 7.0
100.0 106.0 100.0
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USE CF Bl LBY STEEL TOMER ABRCAD

Extract frompaper entitled "The Progress of Geodesy, Topography and
Cartography during the Last Hal f-Century", by General G Perrier, Menber
of the French Institute and Prof essor at the Pol ytechnic School (Paris),
publ i shed i n the Novenber, 1930, nunber of the Journal "Le Genie Gvil",
on its fiftieth anniversary.

"Since 1927, steel signals of the type called Bilby Tower, designed by
Engi neer Bil by of the Coast and Geodetic Survey of the United States, have
been constantly used by that Service and they offer the inval uabl e advan-
tages of stability, rapidity of erection, and of econony. Woden signals,
20 to 30 neters high, which were used on the new neridi an of France, were
conposed of two independent structures (one for the instrunent, the other
for the observer). ABilby tower, which can be erected to a hei ght of 40
nmeters, also consists of two independent structures; it is taken down and
transported on autonobile trucks; in 13 hours, four nen can take down a
23-meter Bilby tower, transport it 112 kns. and re-erect it."

Gen. Perrier inforned this office that he refers to the excellent
results obtained with the Bil by Tower when he is delivering lectures in
hi s course at the Pol ytechnic School and in his articles in other techni-
cal journals. At his request, the Drector furnished himw th a conplete
set of photos of the Bil by Tower and a description of it, and al so sent
the same information to the Drector of the Geographic Service of the
French Arny. Both expressed great interest in the data.

It is of interest to note that the Geodetic Institute of Denmark pur-
chased one of the Bilby towers fromthe Aernotor Conpany of Chicago and
isusing it as a nodel for the construction of simlar steel towers for
use on its triangul ation.

w— ) e O e O mem ) emew e

CAN YOU EQUAL I T

C A Egner, U S (Coast and Geodetic Survey.

Perhaps Adans started something in his "Can You Beat It" section. |
woul d suggest that this section be altered to include such itens as woul d
nore properly be incorporated in "Believe It or Not" (R pley).

For instance, you mght include in your next nunber the follow ng:

(1) There is nowin the enlisted personnel of the NATOVA in the
capacity of night watchnan a man by the name of W G HIIl. He was at one
stage of his |ife one of the real checker experts of the country, being
classed anong the first ton. H's name is quoted in chess and checker pub-
lications and he is still regarded wi th correspondi ng respect by those in
a position to know about such things.

Contrary to the usual conception of checkers as merely a barber shop
pastine, this ganme offers unlimted opportunities for a type of pure
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Needless to

science and is rated by same experts as on a par with chess.
This

say, Mr. Hill isn't defeated by the usual run of checker players.
has been true to my knowledge over a four-year period wherever he has gone,
be it Florida, New York or Norfolk. Incidentally, he has the material on
hand for an exhaustive publication on checkers, illustrating the various
lines of attack and defense gleaned from over 15,000 cases of expert play.

Would anybody in the Coast Survey like to take him on?

(2) Mr. Paton claims to have taken a sextant angle on a shore object
at a greater distance than anybody else who has done offshore hydrography
on the southeast Atlantic coast. His 200 pounds perched astride the
yvardarm on the foremast of the NATOMA, he used A Golf, a water tank four
miles south of Jupiter Inlet, a distance of 20.7 nautical miles. Posi-

tion 49, Y day, May 20, 1930.

(3) In precise leveling in 1920 when we used to mount the "gun" on
a Buda side-drive speeder, the following three days of leveling are

matters of record:

(a) In January, 1920, near Guadelupe, Cal., in a day of 7
hrs. 40 min. of "shooting" - - - - 21.5 miles of single line.

(b) On Feb. 27, 1920, in the vicinity of Florence, Cal.,
in 7 hrs. 10 min. of leveling - - 21.2 miles of single line.

(c) OnMar. 11, 1920, in the vicinity of Anaheim, Cal., in
exactly 8 hrs. of leveling—— - 25.7 miles of single line.

These are three of the four largest days of which there are definite

records, the fourth being a day by T. J. Morris, a foreman hand in Mr.
Lutz's party, in which he covered 22 miles in one day of unknown length.

Lieut. Commander Peters did 20.3 miles in one day of seven hours.

On the day of 25.7 miles, 178 set-ups were made averaging 24 rails,
or 12 rails on back and foresights. The writer has made 116 set-ups in
four hours, on shots of shorter length.

Also, I wonder if the long-legged boys like Thomas have beaten 15.2
miles on foot, carrying the 28-pound tripod himself, which the writer did

out of Pana, Illinois, in November, 1921.

In this connection, I might say that in California in 1920 I had a
rodman named Curran Butler who ran the mile in high school in 4:44 and
who could, on occasion, rod all day at a steady pace.
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PERSONAL
Announcenent s

Lieut. Condr. and Ms. E. W E ckel berg announce the arrival on January

9, 1931, at Seattle, Washington, of a son, Ernest W Ei ckel berg, Jr.;
wei ght, 7 pounds, 6 ounces.

M's. John A McCGhee announces the narriage of her daughter, Mary
Mirtle, to M. John darence Mathi sson on Saturday, January the thirty-
first, nineteen hundred and thirty-one, Birni ngham A abana.

Lieutenant and Ms. B. H R gg announce the arrival on May 3, 1931,
at neonta, New York, of a son, Kent R gg; weight, 8 pounds,

7 ounces.
Li eut. Comdr.

and Ms. G C Mattison announce the arrival on My 4,
1931, at Manila, P. I., of ason, George Carl, Jr.
—~— O - O = O -

Anunlimted naster's |license was granted to Lieutenant W M Scaife
on May 26, 1931, at Jacksonville, Forida.
Alicense as chief mate, unlimted, was granted to Lieutenant L. S
Hubbard on March 16, 1931, at Jacksonvill e,

Fl ori da.
- O m O w0 e O e O mm O e
ROSTER
ATLANTI C CQOAST

HYDROGRAPHER - Geor ges Bank, coast of New Engl and.
(4 W E Parker, Commandi ng (41) R D Horne, Executive Oficer
(64) E B. Roberts (139) F. A R ddell
(102) E H Kirsch

(148) J. C Tribble, Jr.
(142) F. Nat al | a

(150) J. C Tison, Jr.
W E. Geer, Chief Engineer

OCEANOGRAPHER - Geor ges Bank,

coast of New Engl and.
(11) L. O ol bert, Commandi ng (57) R A Studds, Executive (ficer
(59) B. H Rgg (68) T. B. Reed (108) C. A Bannister
(61) L. C WIder, (69) J. C Samons (145) E B. Brown, Jr.
Training Cficer

D. H Konichek, DD O J. K Holloway,
J. E. Waugh, D o] J.
LYDON A - Georges Bank, coast of New Engl and.
(24) G D Cow e, (56) W M Scaife,
(78) L. S. Hubbard

(83) W H Bainbridge
C. N Conover, Chief Engi neer

G LBERT - Georges Bank, coast of New Engl and.
(36) Charles Shaw, Commandi ng

(75) K C Cosby

D. O
L. Mclver, Chief Engr.

Commandi ng Executive Oficer

(143) J. S. Morton
R C OCverton, Mte

(156) J.T. Jarman



-117-

NATOVA - |. Poll ock R p Channel, Mass.
I'l. Port Jefferson, Long Island Sound, New York.
(37) C A Egner, GConmmandi ng (82) H A Paton, Executive Oficer

(97) G R Shelton (157) W F. Deane (159) E. J. Hicks, Jr.
A. Silva, Chief Engineer.

OE@EN and MARRNDIN - Wre drag, Long Island Sound.
(65) H E. Finnegan, Chief of Party (147) M A Hecht F. E keson,

(86) S. B. Genell (152) C R Reed Vat e.
M TCHELL, ELSIE, ECHO, RODCGERS - Qurrent survey, Buzzards Bay.

(76) G E Boothe, Chief of Party (149) 0. B. Hartzog

(74) 1. Rttenburg P. Taylor, D. Q

Shore Party - Conbi ned surveys, Gl veston Bay to Houston, Texas.
(52)) J. A Bond, Chief of Party (153) E L. Jones

Shore Party - Control Surveys, New York Harbor and vicinity.
(60) R W Wodworth, Chief of Party

M KAVEE - Conbi ned surveys, Wconico River, Mryland.
(46) E. H Bernstein, Chief of Party C F. Chenworth, D. QO

PAC FI C COAST
SURVEYCR - Tenders: W LDCAT and HELI ANTHUS - South Coast of Kodi ak

| sl and, Sout hwest Al aska.
(17) F. B. T. Siens, Comrandi ng (50) R R Moore, Executive Oficer

(70) R W Knox (117) E. C Baum (144) R A. Marshall

(92) A C Thorson (129) G M MNarchand (163) C. J. Beynma

(108) W J. Chovan (131) R A Earle G E Johanson, Chief Engr.
(116) G W Lovesee (136) M G R cketts R W Healy, Mate

F. J. Soule, Surgeon

Pl ONEER - Laysan and Li si anski |sl ands, Hawai i
(22) O W Swai nson, Commandi ng (42) C K Geen, Executive Oficer
(55) E. QO Heaton (125) C J. \agner C. R Jones, Chief Engr.
(109) P. L. Bernstein (135 R A dlnore D. R Kruger, Surgeon
(111) V. M Gbbens . (146) J. C Elerbe, Jr.

D SCOVERER - Tender: WESTDAHL - Kenai Peninsul a to Af ognak I sl and,
Sout hwest Al aska.
(28) H B. Canpbell, Commandi ng (43) G L. Bean, Executive (ficer

(7)) H A Karo (106) G A Nelson (137) G C Mast
(85 R J. Sipe (118) L. W Swanson (140) I. R Rubottom
(101) F. B. Qinn (132) H F. Garber (141) M E Weénnernark
A. N Loken, Chief Engineer
WESTDAHL

(39) L. DD Gaham |n Charge
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@QJDE - |. Approaches to and Strait of Juan de Fuca, Washi ngton
I'l. North of Point Reyes, California.
(29) K T. Adans, Commandi ng (51) Il. Qdessey, Executive Oficer.
(72) G L. Anderson (122) J. C Mathisson (161) E H Sheridan
(93) J. C Partington (127) A N Stewart F. Seyrmour, Chief Engr.
(103) H J. Healy (130) J. N Jones

EXPLCRER - Tender: SCANDANAMVI A - BehmCanal, Sout heast Al aska
(30) E W Eickelberg, Commanding (58) H C. Warw ck, Executive Cfficer
(66) C. M Thomas (115) H O Fortin F. L. Chanberlin, Chief Engr.

(81) R C Rowse (151) K S Um W Widlich, Mte
Shore Party - Conbi ned Cperations - San Franci sco Bay.
(35) G C Jones, (hief of Party (155) H C Appl equi st
(38) L. P. Raynor H G Conerly, D. O
Shore Party - Conbi ned (perations - |. Bodega Bay to Point Reyes, Cal.

1. Hal froon Bay, southward, Cal .
(94) L. C Johnson, Chief of Party (121) E. B. Lewey
(133) K B. Jeffers

PH LI PPI NE | SLANDS
(16) J. H Haw ey, Director of Coast Surveys

PATH-I NDER - Nort h coast of Luzon | sl and.

(27) G C Mattison, Commandi ng (48) C M Durgin, Executive Cficer
(40) M Q Wtherbee (80) J. C Bose A Hunnycutt, Chief
(62) J. M Snmook E. C Z mrernan, Chief Engr. Witer

J. W Wt zel, Surgeon

FATHOMER - East coast of Luzon |sland
(33) J. Senior, Comrandi ng (54) A P. Ratti, Executive Oficer
(77 E A Deily (1000 E R MCarthy (126) R C Bol stad
G W Hutchison, Chief Engineer W J. Leary, Surgeon

MAR NDUQUE - Sul u Archi pel ago

(34) R P. Eyman, GCommandi ng (79) P. C Doran, Executive Oficer
(120) F. R Cosset t J. Wer, Chief Engineer
(128) C A Ceorge M F. Froyd, Surgeon

Reduction of Aerial Photographs
(45 0. S Reading, In Charge (99) B. G Jones
(138) M H Reese

Coast Pilot - A aska
(44) W D. Patterson

CGECDETI C PARTI ES
First-order Triangul ation - VWoni ng and Col orado

(84) C 1. Aslakson, Chief of Party (98) I. T. Sanders
(87) W F. Malnate (107) W R Porter



-119-

First-order Triangulation - Illinois, |owa and M nnesota
(47) H W Henple, Chief of Party
(53) C D. Meaney, torelieve Lieut. Henple late in season
(113) J. P. Lushene
(154) W C Russell

First-order Triangulation - California and Nevada
(96) John Bowi e, Jr., Chief of Party (89) F. G Johnson

Signal Building in Iowa and M nnesot a
J. S Bilby, Chief of Party

Reconnai ssance
Mid~west and South - Wm. Mussetter, Chief of Party

(91) R. L. Pfau
Tlashington, Ideho and Montana - (95) E. B. Latham, Chief of Party
Vestern United States - (112} C. A. Schanck, Chief of Party

Washi ngton O fice and Reconnai ssance
(49) F. L. Gallen

Level i ng
State of Washi ngton
(67) Charles Pierce, Chief of Party
(162) R H Tryon

M nnesot a and | owa
(63) A J. Hoskinson, Chief of Party

J. C Bull, Junior Engi neer
Maryl and, Pennsyl vani a and New Yor k
(90) W M @G bson, Chief of Party

Mont ana
(110) J. D Thurnond, Chief of Party

(158) T. M Price, Jr.
Sout heastern O egon and Nevada
(114) Qurtis LeFever, Chief of Party

(134) John Laskowski

Sout h Dakot a
(119) G R Fish, Chief of Party

(160) A L. \ardwel |

Véstern O egon
(123) H J. Qiver, Chief of Party

(164) E. E. Stohsner
FI ELD STATI ONS

(99 F. H Hardy, Seattle (21) E R Hand, Porto R co
(10) T. J. Maher, San Francisco (25) H A Cotton, New York
(13) R F. Luce, Boston (32) R L. Schoppe, New Q| eans

(20) J. H Peters, Honolulu





