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RAYMOND STANTON PATTON



HEAR ADM RAL RAYMOND STANTCN PATTON

Rear Admral Rayrmond Stanton Patton, Director of the Coast and
CGeodetic Survey, died after a long illness at his hone in Washington, D. C
on Novenber 25, 1937. He was born at Degraff, Chio, Decenber 29, 1882, the
son of diver and Ida M (Qoninger) Patton. Hs early education was in
t he gubl ic schools of Sydney, Chio. He received his technical training at
?_%%IA, ert (ollege of Wstern Reserve University, fromwhich he graduated in

- Wthin a nonth after graduation he was appointed an officer in the
United States Coast and Geodetic Survey and began his first field work in
August, 1904, when he was assigned to duty on the Ship HYDROGRAPHER, and
assisted in coast pilot revision on the Atlantic Coast. H's next assign-
nment was to a shore party engaged in topographic surveying in Virginia.

_ Many of his early assignments were in renote |ocalities where survey-
ing was a pioneering task. In 1906 he was sent to southeastern A aska
where, serving as a subordinate officer on the Ship GEDNEY, he was engaged
in conbined surveys. In the spring of 1907 he arrived in the Philippine
sl ands and was assigned as a %uni or officer on the Ship RESEARCH then
stationed on the north coast of Negros Island. He subsequently nade sur-
veys in various localities in the I'slands, including Tanon Straits, the
sout heast coast of Luzon Island on the Steamer ROMBLON and |ater on shore
parties on the Island of Bohol, on the coast of M ndanao |Island and on
Cam gui n 1sl and.

At the time of Admiral Patton's duty, as a junior officer, in the
Phi | i ppine Islands, conditions varied considerably fromthose at present.
It was not long after the Insurrection, and the Filipinos, especially in
the outlying districts, were in a state of unrest and often were resentf ul
toward Anericans. Living conditions were far fromsatisfactory, often
bei ng unheal thful and generally even ordinary conforts were lacking. It
required the spirit of the true pioneer to undergo, w thout conplai nt and
as a matter of course, the conditions existing at that tine, and Admral
Patton possessed the desire to see beyond the horizon and the determ nation
to acconplish his task, no matter how difficult.

After his return to the United States fromthe Philippines in 1910 he
was variously engaged surveying on the Atlantic Coast, including triangu-
lation in the vicinity of Mnonoy Point, Massachusetts, in cooperation wth
the hydrographic survey party on the Ship BACHE. Later during that sane
year he was enga%ﬁ_d on resurveys in Delaware Bay. Early in 1911 he was
assigned to the Ship BACHE as executive officer, and engaged in surveys
along the coasts of the United States bordering the Qulf of Mexico. In
the summer of 1911 he went to A aska as executive officer of the Ship
PATTERSON and later in that sane year was engaged on surveys on the Pacific
Coast of the United States and the western approaches to the Panana Canal .

In 1912 he was nade commanding officer of the Ship EXPLCRER and unti |
1915 made surveys in Al aska waters, includi nrq a survey of the approaches
to the Kuskokwim River. [In 1915 he was recalled to Washi ngton and from
then until 1917 was Chief of the Section of Coast Pilot. ring the world
war fromSeptenber 1917, to March 1919, he served as a Lieutenant and
Li eut enant - Commander in the United States Navy on special duty at the U S
Naval Cbservatory.



At the expiration of his Naval service in 1919 he returned to duty in
the Coast and Geodetic Survey and was assigned as Chief of the D vision of
Charts in the Washington office. He OCCUEI ed this position until the
SPI‘I ng of 1929, when he was commissioned by President Hoover as Director
of the Coast and Geodetic Survey. At that tine he held the rank of
Captain. In March, 1936 he was promoted to the rank of Rear Admiral .

During Admral Patton's directorship great progress was nade in
nmoder ni zi ng met hods of surveying due to his own progressiveness and the
| eader shi p and encouragenent he gave to those of his col | eagues who had
charge of the various classes of surveys. Many of these new nmethods were
of such nature as to appear quite experimental at first,but Admral Patton
believed in (progress. He was a nan of sound vision and after he had con-
vinced hinself of the advantage and feasibility of a new nethod he encour-
aged the efforts of his subordinate officers in perfecting the method.

A few of the inproverments made in nethods and instruments during his
admnistration are: the use of the British taut-wire apparatus for
traverse-control of offshore hydrography; the Dorsey Fathoneter for sound-
ing in shoal water; and the new nine-l1ens air camera used in photographi ng
areas of which topographi c surveys are to be nmade; the Parkhurst theodolite;
the Brown gravi tK apparatus; and various inprovenents in cartographic and
I'i t hographi ¢ et hods.

Soon after Admral Patton's appointnment as Director of the Coast and
CGeodetic Survey the recent depression started in which unenployment in this
country was unprecedented. Among the unenpl oyed were many conpetent civil
engi neers and when the President requested plans for the relief of this
class of valuable citizens, Adniral Patton recomrended a tenporary expan-
sion of the activities of the Bureau. H's recommendati on was approved and
his plan executed with the excellent result that not only were nany deserv-
mg engi neers provided with necessary work but nany val uabl e surveys were
nmade and with an accuracy and efficiency quite conparable to that obtained
under normal conditions. Qutstanding results of this tenporary expansion
were the conplete surveying and charting of the Atlantic and Qilf I[nter-
coastal Waterway and great progress nmade in the expansion over the country
of the first and second order horizontal and vertical control nets. A
result of this tenporary enpl oynent was that |arge nunbers of engineers
gai ned a better understandi ng of the value and use of accurate surveys for
al | purposes.

During this period of depression Admral Patton worked ceasel essly to
an extent that his health was then undermned and this was no doubt a con-
tributing factor in the illness which ultimately caused his death. He was
active in nunmerous engineering and scientific societies and was a recog-
ni zed authority on beach erosion problenms. He was past president of the
Washi ngton Soci ety of En%lv)neers; life trustee of the National Geographic
Soci ety; trustee of the Wods Hol e Cceanographic Institute; director of the
Anrerican Shore and Beach Preservati on Association and a nmenber of the
Engi neering Advi sory Committee on Coast Erosion to the New Jersey Board of

Comrer ce and Navi gation; menber of the National Research Council; Associ -
ation of American CGeographers; Anmerican Society of dvil Engineers; American
Geophysi cal Union, and the American Astrononical Society. was also a

nmenber of the Cosnmos d ub.

~I'n 1912 Admiral Patton married Virginia M Mtchell, who survives him
He is also survived by a son and two daughters: Raynond Stanton Patton, Jr.,
Hel en Mtchell Patton and Virginia Mtchell Patton.



Admiral Patton had a brilliant mnd and was unusual ly gifted as an
executive. Honorable Daniel C Roper, Secretary of Commerce, pays the
followng tribute to him

“In the death of Admral Patton the Government
has |ost one of its nost capable officials and the
engi neer i ng profession one of its outstanding | eaders.
He was held In the highest esteemby his associates
and bK Menbers of and committees in the Congress with
whomhe cane in contact, and was recogni zed as an
authority in his work throughout the world. The
Coast and Geodetic Survey, over which he has been
head for 8-1/2 years, is one of the nost efficient
and progressive bureaus of our Governnent. Devotion
to service by men of the character, integrity, and
standing of Admiral Patton gives a new assurance to
Anerican citizenship; it gives us greater confidence
in the future of our country. Ve grieve over his
passing, but we are thankful for hi's contribution
to the service of the Department of Commerce and to
the Nation."



CH O FLOOD RELI EF WORK

S. B. Genell, Hydrographic and Geodetic Engi neer
U S (Qoast and Geodetic Survey

Foreword by Commanding Cificer of Ship OCEANOGRAPHER
Engi neer |ike, Lieutenant Genell has very little to
say about the actual work done by the party sent fromthe
OCEANCGRAPHER and LYDON A to assist in the relief work of

the Red G oss in the vicinity of Ashland, Kentucky.

He was put in charge of all the launches at Ashland
and controlled their novenents fromthe district office of
the Red Oross. Tel ephone comuni cation enabled hi mto have
conpl ete know edge of the |ocation of each of the |aunches.

As for our launches the commandi ng officer can not but
feel that they have nore than paid for thenselves in this
work. The two 30-foot notor |aunches, being faster than an
others on this station, were able to do nore and better wor
than any of the others.

It is gratifying to report that aside froma few
scrat ches whi ch a coat of Eai nt will renedy, the |aunches
wer e undanaged on this work.

H A Seran, Conmmandi ng Shi p OCEANOGRAPHER

O January 26, 1937, orders were issued by the Commandi ng Cfficer of
t he for one officer and seven nenbers of the crews of the
Shi ps QCEANOGRAPHER and LYDON A to proceed to Ashl and, Kentucky and report
to the Director, American Red Gross, for duty in connection with flood
relief. On the same date, notor |aunches 79, 81 and 82 were shipped via
Norfol k and Western Railroad to Kenova, Vst Virginia, which was, at that
time, the end of rail transportation on the Norfol k and Vst ern.

The personnel and |aunches arrived at Kenova, Veést Virginia, late on
the afternoon of January 27th. Early the next norning the Taunches were
placed in the water by the sinple process of backi n% the cars down a
si di nP - which is nornally used to sugPIy coal to the city power plant -
and floating the hulls free fromthe bl ocking. The |aunches were then run
around to the riverfront side of the town where they were secured to a
| oading platformin the rear of a store buil ding. he U S Post Ofice
i medi ately behind the | anding was under approxinmately twelve feet of
wat er .

At the time of our arrival in Kenova, the flood was nearly at the
crest. Al the enmergency evacuation of people fromthe fl ooded area of
the town had been conpl eted and these people, sone three thousand in
nunber, had been sent back to towns along the railroad where they coul d
be taken care of. Rail transportation to Kenova was never interrupted and
the peopl e had sufficient food and medi cal su&pl ies for their needs. There
were two Coast Quard surf boats stationed at Kenova at that time and these
boats were able to handle all of the necessary boat traffic.

Engi ne troubl e devel oped on one |aunch and it was necessary to tear
down the engine to nake repairs. Wile repairs were underway one trip was
made by launch for the purpose of carrying a doctor and health officer to
the town of Ceredo, |ocated about two mles Uﬁ-river fromKenova. This
town was conpletely cut off and could be reached only by water. An officer
fromthe state hi ghway patrol was sent along as guide, and, strange as it
may seem he was particularly fitted for the Ijob because we followed U S
H ghway No. 60 all the way. The guide was able to recogni ze the turns by
the tops of billboards and the roofs of service stations along the way.



The depth of water was sufficient for navigation, averaging twelve
to fifteen feet, but a real hazard existed in the formof overhead el ec-
tric wires. The street arc-light systemhad been left in operation with
the idea of aiding night patrols in the curbing of Iootin%, whi ch was
being carried on rather extensively. The feed lines of the |ight-system
carried 2,200 volts, and these wires in nost cases hung three to six feet
above the water. Some of the arc lights suspended at the street corners
actual Iy dipped into the flood. Navigation among these wires was further
conplicated by the currents at the street intersections, which were flow
ing at a rate of three to five knots along the streets paralleling the
river, while the water in the centers of the cross-street blocks was
practically still. Several tines we narrowy mssed crashing arc |ights
gt i ntersections, which, with a netal canopied | aunch, mght have been

i sastrous.

Several of the Coast Quard boats were not so fortunate. One had a
streak burned across the bow by a live wire, and another cut a cable with
the propeller, with attending fireworks. Fortunately no one was i njured.

As soon as possible after arriving at Kenova, the portable radi o was
set up and contact made with the ships at Norfol k. The Coast Quard had a
radio truck and several portable radio stations operatin? in that section
but we were never able to establish commni cati on schedul es because they
were busy on several wave |lengths nost of the tinme.

Leaving two launches with their crews to conplete repairs to notor
[aunch No. 81, the witer proceeded with [aunch No. 82 to Ashl and, Kentucky
on the afternoon of January 28th and reported to the Red O oss Area
Drector stationed there. A party of ten men fromthe U S. Navy with
three nmotor whal eboats fromthe U' S S, ARKANSAS, in charge of Chief
Machi nist Mate W M Hlliard, had reported in Ashland about 24 hours
before our arrival. These three boats were already operating for the Red
Goss and M. T. M Dinsnore, the Director, requested ne to take charge
of dispatching all launches working directly with his unit.

The two renaining Coast Survey |aunches reported the next norning and
all six boats were inmediately pressed into service. this time the
food and water situation had becone critical in the snaller towns al ong
the river which had been cut off conpletely by the flood. Mbst of these

F[apes had been partially evacuated but there were still many people

iving in the upper stories of the larger buildings who were in need of
fgog, gater, fuel and nedical attention, all of ich had to be transport-
ed by boat .

Ashland, a city of about 33,000 popul ation, was |ess affected by the
flood than nost of the neighboring communities because the general
elevation of the town is higher and the newer residential section is on
hlgh land behind the old city. About half of the business district was
under water but many of the large food warehouses were not flooded and the
food situation was not critical. There was one hi ghway open to the south
and SuﬁPlleS were rushed in by truck over this route making it possible
for Ashland to serve as a distributing point.

The water was twelve to fifteen feet deep in the flooded busi ness
district of Ashland and the problem of navigating in the streets was
simlar to that described earlier in this report for Kenova. The area
served by the Ashland headquarters covered two counties on the Kentucky
side of the river with a norrmal popul ati on of approxi mately sixty thousand.
About fourteen thousand refugees were being cared for by the Red G oss in
emer gency barracks and feeding centers or were being supplied with food,
clothing, nedical service, and so forth, in their partially flooded hores.
The larger towns, which were onlg partially fl ooded, were able to take
care of nost of their refugees, but the snaller communities, which were
conpletely cut off fromdry land, were in the nmost critical state. In
order to give an idea of the situation in these small comunities, | wll
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describe the condition at G eenup, Kentucky, a town of 1,600 popul ation,
18 m | es bel ow Ashl and.

When the water first entered the tow, about a thousand peopl e
evacuated but the remaining six hundred el ected to ride out the Tl ood.
They were eventual ly forced to occupy the second floor of the school
buil ding (about four feet above the water at the crest) and twelve snall
cottages on a high knoll, the only habitable buildings in the community.
They were cut off conpletely fromsurrounding communities, having no heat,
light, food or water, no medical aid and no sanitary conveni ences. The
conbi ned efforts of the county health doctor, the Red O oss and the state
police could not induce themto | eave, so it became necessary for the Red
Qoss to supply themwi th necessities.

For alnost a week we made fromone to three trips daily to G eenup,
general ly using the new | aunches fromthe OCEANOGRAP because their
speed made it possible to make good headway against the current on the
return trip. he m d-streamcurrent was running a nmeasured ni ne knots
while the Tlood was at the crest, but by skirting the tree tops along the
bank it was possible to make better headway agai nst a |esser current of
five or six knots.

A launch |oad of supplies generally would contain a list something
like this: 300 | oaves of bread, 100 pound sack of beans, 10 sacks of
flour, 5 cases of tomatoes, 5 cases corn, 100 gallons fresh water (in 10
gal . mlk cans), 20 gallons m |k, 50 pounds |ard, 4 sacks potatoes, and 1
case soap. The same trip mght include a doctor and two nurses to be
droEped off at sonme town along the way and the return trip mght include
pi cki ng up doctors, nurses or stretcher patients for the Ashland hospitals.

e of the Navy notor whal eboats, on a return trip froma town about
four mles upriver, brought back a maternity case. The doctor helped to
transfer the patient to the boat, then said he was unabl e to cone al ong
but advised the coxswain to nake a quick trip as she "mght deliver at any
time." The vibration of the boat did not seemto have a particularly
soothing effect on the patient and the situation began to |ook critical
as the journey proceeded. The coxswain, realizing that an emergency m ght
arise, nmade all preparations possible and stood by. Fortunately there
was only one patient when the boat arrived and an anbul ance rushed the
case to a hospital. W heard a day or so later that the anbul ance reached
the hospital about twenty m nutes ahead of the stork.

The launch work at Ashland continued at high pitch for about five
days. The boats woul d shove off any time after daylight and return any
time up to mdnight. N ght running was avoi ded as much as possible but it
was sonetinmes necessary that a boat make a late trip and return after dark.

Al of the boat personnel was quartered at the Henry Qay Hotel in
Ashhl and and all expenses were paid by the Red Gross while the party was
t here.

The river began to fall rapidly on January 31st and by February 2nd
had subsided to such an extent that nost of the hi ghways were passabl e and
it was much easier to transport food and supplies by truck. The boats
were held at Ashland for several days awaiting flood devel opments in the
vicinity of Cairo, Illinois and the |ower M ssissippi River.

O the norning of Februar?/ 6th the boats working with the Red O oss
unit in Ashland were released tromduty there and at 1:30 p.m the fleet,
consi sting of three Coast Survey |aunches, three Navy notor whal eboat s,
and one Coast Quard surf boat, left for G ncinnati. The seven boats kept
toget her and whenever one boat had engine trouble or stopped to gas the
ot her boats passed a towine and no tinme was |ost.
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W ran until eight o clock that night then tied up al ongside a
?Qver nment dredge which was noored to the bank at DamNo. 32. At day-
ight, the run was resuned and the fleet arrived in G ncinnati, Chio, at
4:15 p.m Sunday.

The Red ross had nade arrangenents for quartering and subsisting
the boat personnel at the Hotel Sinton. Al government boats stationed
upriver fromQ ncinnati had concentrated there and there were 58 boats
and 240 nmen assenbled. | reported immediately to Lieutenant H T. Jewel |,
Coast Quard Flood Relief Cificer for that area and all subsequent arrange-
nments for |oading and shipping boats and transportation of personnel were
made by him

There was a shortage of railway cars suitable for shipping boats and
only one crane available which could |load boats fromthe water directly
onto railway cars. Cars were finally secured and the | oadi ng began on
February 10th. The Coast Survey |aunches were |oaded on the afternoon of
February 11th and the personnel entrained for Norfolk at 9:50 that even-
ing. The personnel fromthe OCEANCGRAPHER and LYDON A arrived in Norfol k
at 6:00 p.m, February 12th and the three launches arrived at the
Portam)uth Navy Yard on February 18th, where they were immediately placed
in the water.

Except for a cracked cylinder bl ock on |aunch No. 82 and a nicked
propel | er bl ade and a few scratches, the |aunches were undamaged. V¢ were
nore fortunate than the Navy and Coast Quard units as several of their
boats were badly damaged. Qur personnel also returned in good health.

The Coast Quard lost one man through pneunonia and had several others in
gcq)_spi tals at Huntington, Wst Virginia, and Portsmouth and G ncinnati,
i 0.

O this assignment, for the first time, | came in direct contact with
the Red ross and had an opportunit?f to appreciate fully the efficiency
of that organization. The personnel sent out on this the of work come
fromthe D saster Relief Section. They are people who have vol unt eer ed
for disaster relief work and are chosen for their special ability and
experience. They know how and where to contact governnment and | ocal
organi zations for supplies, ecwi prent and personnel and how to coordinate
the various units into a snooth working system

~ The entire staff at Ashland put in from16 to 18 hours a day and in
an incredibly short tine had made a survey of the supplies avail able, had
arranged for a concentration warehouse and distributing center, had organ-
ized the feeding and housing centers and were cooperating wth the |ocal
health officials in naking a sanitary and health survey, and were taking
steps to prevent the occurrence and spread of contagious di seases.

The |ocal organizations did SP| endid work in evacuating and caring
for the refugees before the arrival of the Red Oross but these organiza-
tions are dependent entirely upon volunteer aid, which generally dis-
appears as soon as the novelty of the situation wears off. They coul d not
be expected to function with the snoothness and efficiency of an organiza-
tion, such as the Red Oross, which is organi zed especially for such

emer genci es.

M/ personal opinion is that the Anerican Red Oross is in a better
position to handl e disaster relief than any other organization | could
nane. The&/ are unhanpered by re?ul ations and red tape and are in a posi-
tion to make avail abl e i mmedi ately, under one efficient nmanagenent, all
of the resources of the federal, state and | ocal governnents; and to
secure the best cooperation fromcorporations and |ocal groups in a
position to serve.



W RE DRAG SURVEYS, PACd FI C COAST, 1934 - 1937

I. E Rttenburg, Hydrographic and Geodetic Engi neer
U S (Coast and Geodetic Survey

Foreword by Commandi ng Officer of Ship GUJ DE

~ The results of the wire drag work al ong the Pacific Coast
durln% the past four seasons have proved conclusively that the
best hydrographic surveys in such areas are not conﬁ ete until
suppl enented by wire drag work. In this tine 275 shoal s have
been |located by a drag in areas covered b% nmoder n hydr ogr aphi ¢
surveys. At least 75 per cent of these shoals were found In
areas where little or no indication of their existence was given
by the hydrographi c devel opnent.

Cbrtainlx, there is no nore inportant function of the
Bureau than the | ocation and charting of shoals which are
dangerous to surface navigation. Had a vessel hit one of these
shoal s, since |ocated by the drag in an area covered by nmodern
hydr ogr aphi ¢ surveys, the value of nuch of the inshore hydro-
graphic work of the survey mght have been open to question
and had such an accident resulted in the loss of a ship with
ﬁOSSIb|e loss of life the nnnetary | oss al one woul d undoubt edly
ave been greater than the cost of the entire work of this
project. Cne time in a discussion of the courses usually foll ow

ed by steamschooners | said to one of their captains, "I should
hesitate to follow that track with the broken ground shown on
the chart so close to it." He replied, "Even though there is
broken ground shown, there are no charted dangers for ny vesse
and as 1t has been surveyed, | know it is safe.” This usua
expression of faith in the accuracy and thoroughness of our
work, | amsure we all wish tonaintain;, and it is quite

evident that the assurance of clear channels in Pacific coasta
waters can be obtained only through suppl ementing the usual hy-
drographic surveys with wire dra? work. Lieutenant R ttenburg
describes in the following article sone of the interestin?
features, as well as the vicissitudes, of the past severa
seasons' work with the wire drag on the Pacific Coast.

F. H Hardy, Commandi ng Ship GUJ DE

The project of wire dragging the Pacific Coast of the United States
éﬁftgggun by the U S (Cpast and Geodetic Survey in 1934 with the Ship

_ On the Pacific Coast, perhaps nmore than in any other locality, weather
is a predomnant factor in the progress of wire dragging. This is due to
the preval ence of wind with resulting heavy swells, and the frequency of
heavY fogs. Rough seas create a doubt as to effective depths dragged;

precl ude proper clearances over the bottomand shoal s; and jeopardize the
safetr of personnel when handling gear. Wen the sea is calm fo? fre-
quent|y obscures signals and makes progress inpossible. In nost [ocalities
weat her is not such an inportant factor in wire dragging as on the Pacific
Coast, where it can be stated conservatively that adverse weather results
inaloss of two thirds of the working days. Thus maxi mumresults nmust be
obtained in a mnimumof tine.

The necessity for wire draggin% this stretch of coastline arises from
the fact that northbound steamers, by hugging the coast, obtain consider-
abl e shelter fromthe heavy northwest wi nds and seas preval ent during the
late spring and summrer nonths. They al so have the advantage of favorable
current. At present, this route is fraught with uncertaintg and danger
because of the broken character of the sea bottom and the high probability
of pinnacle rocks not discovered. The programof wire draggi ng, when
conpleted, will elimnate this uncertainty b indicatinP to nasters of
vessel s how closely the shore may be approached, and will renove a great
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deal of the danger by locating and charting the |east water on hazards
di scover ed.

~ The inportance of ﬁroving an area clear of obstructions becones
obvious. (nhce an area has been dragged the naster of any vessel can fee
sure that no undi scovered danger remains shoal er than the effective depths
dragged. It is just as inportant to drag a doubtful area to prove it

clear as it is to find some unreported danger.

Many pi nnacl e rocks have been reported by nmasters of vessel s al ong
this stretch of coast, but there has al ways been a great deal of uncertain-
ty regarding the positions and even the existence of these reported
dangers. Consequently, they have been charted with the appropriate
"Position Doubtful" or "Existence Doubtful"” synmbol. The area is undoubt ed-
'y one of Plnnacle rocks, and a hydrographi c survey, even though well done
and with close spacing of lines, mght fail to disprove a reported danger.
There can be no doubt, however, as to whether or not a pinnacle previously
reported actually exists once an area is wire dragged. Should a pinnacl e
rock be reported at a later date, in an area previously wre dragged, such
surveys will be of considerable aid in the proper evaluation of the report.

The wire drag surveys were extended as close inshore as possible, and
of fshore to about the twenty or thirty fathomcurve, dependi ng upon the
character of bottomand shoreline. In nost cases the seaward limts were
about one and one-half to two niles offshore.

The survey is nowin its fourth season, 1934 to 1937 incl usive
Prior to the 1937 field season, wire drag surveys had been nade off severa
sections of the coast, amounting in all to 325 nautical mles in four
separate areas. The work was begun near Point San Pedro, California, just
south of the entrance to San Francisco Bay, and extended southward to Port
San Louis in San Luis (bispo Bay. This did not include the area off the
sand beaches in Monterey Bay, ere wire draggi ng was consi dered unneces-
sary. It represents 180 linear mles of wire drag surveys. The dragging
of the coastal waters about the shore of San Qenente and Santa Catal i na
Islands in southern California represents another 86 nautical mles. Wth
the exception of about six mles south of Rockport, California, the con-
tinuous section fromPunta Gorda to Fort Bragg represents an additiona
55 mles. The fourth area dragged was in the vicinity of Chetco Cove,
Brooki ngs, Oegon, and included about 4-1/2 nautical mles.

Two 65-foot towi ng |aunches with sleeping accomrodations for fifteen
men and one 30-foot tender conprised the floating equi pnent. Sturdy
l aunches are required because of the exposed areas and | ack of good anchor -
ages. The wire drag equipnent varies little fromthat specified and
described in Special Publication No. 56, * excegt for the large end buoys.
It was found that an old style 55 gallon water boiler was identical in
buoyancK, proved easier to handle, and offered | ess resistance to the
water than the end buoys shown in Special Publication No. 56. No tow ng
bridle is used, and the ground wire is connected directly to the tow ine.
Dual control has been used throughout the survey, i.e., each of the tomjnﬂ
| aunches takes its own Eosition and locates its own end buoy. Drag |engths
as long as 12,000 feet have been used successfully. For the |onger |engths
of drag it has been found that a 65 per cent effective w dth gives best
results. An effort to %et nore effective width increases lift and
decreases speed. Had the customary practice of draggin% a strip with very
few differences in lengths of uprights been foll owed, there woul d have been
much | ess progress, as adverse weather conditions on this coast make it
practicable to secure satisfactory results on conparatively few days. The

* Haw ey, J. H, "Construction and Cperation of the Wre Drag".
U S. Qoast and Geodetic Survey Special Publication No. 56.
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depths vary from24 to 30 feet inshore to 30 fathons offshore and it is
necessary to cover as great a width as possible in one strip. To do this,
the uprights are set at depths ranging from20 to 85 feet, wth a maxi num
difference in the lengths of uprights of adjoining sections not exceeding
twelve feet, i.e., 2-1/2 per cent of the width of section, which is either
400 or 500 feet.

During the season of 1937, two widely separated areas were wre
dcgialg ed, one off Cape Blanco, Oegon, and the other off Cape Mendoci no,
Ifornia.

The Cape Blanco and Port Oford area was wire dragged at the request
of the U S. Engineer Corps, because of a proposed breakwater to be built
at Port Oford. A though this area had been resurveyed recently by
ordi nary hydrographic nmethods, a total of 56 heretofore unknown rocks were
located by wire drag. Many were relatively uninportant, but several were
hazardous, and one was extrenely dangerous to coastw se shipping. The
latter, (a very small pinnacle, very difficult to |ocate even after the
drag had caught upon it), was found about 50 feet off the end of the |unber
conpany's dock at Port Orford, with a least depth of 16-1/2 feet over it
at nean lower lowwater. Wether or not this rock woul d ever have been
found by ordi nary hydrographic nmethods is doubtful. It is a remarkable
fact that vessels drawing 20 feet or nore have been maneuveri nﬂ around it
for several ﬁears without hitting it, since its position is such that in
nmooring to the dock, a vessel turning around on its anchor nust pass over
the rock. Acting on the findings of the Coast and Geodetic Survey the
_Iunbiar conpany, which ships fromPort Oford, blasted this rock out i mred-
lately.

Anot her interesting discovery at Port Oford was a shoal with a |east
depth of 24 feet. Several |eadsnen reported that their |eads felt as though
striking wood on the bottom Thinking that there mght have been a w eck
at this point, inquiries were made of several of the "old timers". Wile
none renenbered any wecks or weckage, the inquiries soon becane known
and imaginations ran riot. C the nmany theories evol ved, one concerning
a ship lTaden with treasure became so popul ar that before |ong reports nade
it afact. Newspapers along the west coast published an itemto the effect
that this obstruction was the Ship SOUTH FORK, lost with all hands and
without trace. This, of course, was all imagination, as no one has ever
investigated the obstruction. The nost |ogical assunption seens to be that
it is part of alog raft, or a water-logged and subnerged nooring buoy.

_ Upon conpl etion of the surveys off Cape Bl anco, the wire drag opera-
tions were noved to the vicinity of Blunt's Reef, off Cape Mendoci no,
California. Practically all shipping, whether north or south bound, makes
Blunt's Reef Lightship a turning point. For this reason, this area is one
of the nost inportant and congested on the entire coast. Because of the
heavy seas and fog prevalent for a large part of the year, and the broken
and rocky character of the bottomw th nunerous dangers inshore fromthe
lightship, it is also one of the nost hazardous.

Until the latter part of the nineteenth century, a great many north-
bound ships used the passage inside Blunt's Reef to avoid the heavy seas
encountered on the stretch fromPunta Gorda to around Bl unt's Reef.
However, the frequency of accidents due to vessels striking rocks, as well
as the uncertainty as to whether or not these dangers were charted, result-
ed in underwiters refusing to insure cargoes and vessels using this
passage. Anyone famliar with this stretch of coast knows that a safe
passage inside Blunt's Reef would be a boon to the snaller steam schooners
and yachts beating north against the prevailing heavy northwest w nds of
summer. The wire dragging of this area, in order to prove once for all
whet her or not a safe channel exists, was therefore considered of prinary
i nportance. The greater portion of the Blunt's Reef area has now been
dragged, and a total of 33 previously unknown pi nnacl e rocks | ocat ed.

The acconpanying illustration demonstrates graphically that several of
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these pinnacles constitute grave present dangers, and nany nore m ght
prove to be hazardous if the new channel, mentioned |ater, is used.

The group of rocks lying three to four mles northward of Blunt's
Reef Li%htshiP is on the direct steaner route to Hunboldt Bay. C this
group the 28-foot rock is, of course, the nmost dangerous. nsi dering the
preval ent heavy swells, one wonders why, as yet, no vessel has reported
striking it. The 20-foot shoal (appearing as the southernnost in the il -
lustration) is definitely hazardous, since many of the northbound steam
schooners parallel the shore to this vicinity, turn out, head for the
l'ightship, and pass between the lightship and Bl unt's Reef.

An inside channel has now been dragged to a depth of 35 feet or nore,
showi ng a safe passage at |least one mle in width. Mst of the unknown
dangers found woul d not have been |ocated by ordi nary hydrographi ¢ nethods,
regardl ess of the spacing of lines used. This nay be seen on the accom
panying illustration, which is a section of U S, Coast and Geodetic Survey
Chart No. 5795, where nmany of these rocks are shown rising fromdeep water
without indication. It is believed that, if buoys are placed at strategic
poi nts, a safe passage exists for vessels draning up to 24 feet. Vessels
able to use this channel would save from4 to 8 mles in distance, depend-
ing upon destination, and would avoid the nore exposed outer area. The
proposed channel is indicated by dashed lines on the reproduced chart

secti on.
&

WATCH THE NOTES I N THE SOUNDI NG RECCRDS

Wien the snooth hydrographic sheet is plotted in the field there is
often a tendency to overlook the inportance of notes in the renmarks col um
of the sounding records. These notes represent original entries made
while the survey is in progress and shoul d be gi ven consi derabl e wei ght
in the final evaluation of the data. Were such notes conflict wth other
data, the plotter should be put on notice that something may be w ong
somewhere and that a re-examnation of all the data involved is necessary.
Qccasionally inportant disclosures result.

A case in point arose in connection with the review of a recent
h%drographlc survey. A 2-1/2 fathom shoal had been plotted on the snooth
sheet by the field party. This shoal sounding was obtained in m d-channe
on a regul ar soundlng l'ine, where a forner survey showed 4-1/2 fathons.
Several positions subsequent to the 2-1/2 fathomsounding, the follow ng
notedappeared in the remarks column opposite a detached 3-4/6 fathom
soundi ng:

"Least depth obtained after 30 mnutes spent
inrunning radiating lines on tenporary buoy
dropped on shoal . "

The plotter failed to %rasF the significance of this note and wi thout
re-examning the plotted 2-1/2 [eft it on the sheet. The result was that
the descriptive report carried an el aborate description of this shoa

whi ch had been "reduced by the present survey from4-1/2 fathons to 2-1/2
fathons." The situation was further conplicated by the fact that a hand
correction had been nade to the charts and a notice to mariners issued
based on the Coast Pilot notes submtted by the Chief of Party including
the same information.

In the office review the discrepancy between the note and the 2-1/2
fathomsounding as at once apparent. An examnation of the latter dis-
closed an error of 1 fathomin the reduction of the original sounding for
tide, the corrected depth being in close agreement with the note.
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GRAVI TY CBSERVATI ONS AND THEI R USES

Carl 1. Aslakson, H & G Engi neer
U S QCoast and Geodetic Survey

The average person, unfamliar with gravity observations, generally
under st ands the phenonenon of falling bodies to be governed by the univ-
ersal law of gravitation. Many other interesting, significant, and
relatively sinple facts concerning gravity are frequently overl ooked.

For example it is not cormonly known that gravity varies with latitude,
the attraction being greatest at the poles and least at the equator at
the sane elevation; and that the same nass, if weighed on a spring

bal ance, will have a different weight at the pole and the equator. It is
not commonly known that gravity varies even at the sanme |latitude on the
earth's surface. These variations of gravity if measured and studi ed,
will help the scientist to make accurate determnations of the shape of
the earth, to correlate geol ogi cal know edge of the earth's crust and in-
terior. Systematic observations of these variations ni(T:]ht sone day hel p
the scientist to predict earthquakes. It is not commonly known that an
avi ator wei ghing 200 pounds at sea |evel would weigh only about 199-1/2
pounds at an elevation of 25,000 feet, nor that an object noving toward
the east will weigh less than when noving west. The reasons for these
phenorena wi | I be considered in the foll owi ng paragraphs.

The reader may have gained an inpression fromthe foregoing that the
absol ute val ue of gravity varies by large anounts. It should be under-
stood that the maximumrange of gravity variations over the surface of the
earth only anounts to about 1 part in 150. However, since nodern instru-
ments enable us to deternine relative variations in gravity with an
accuracy of about 1 part in 1,000,000, it becomes apparent at once that
variations of significant amounts are nmeasured. Actually it is not the
force of gravitational attraction which is nmeasured but the acceleration
which this force produces, because the acceleration nore readily |ends
itself to experinental deternmination and the nass which enters into the
definition of force is cancelled out in the final result. It should be
remenbered that the expression "val ues of gravity" neans val ues of the
accel eration due to gravity.

The unit of gravity is the "gal", a name derived fromGlileo, the
famous Italian physicist and astronomer. This unit is nurerically
identical with the netric unit of force, the dyne. |If the val ue of
?ravity at a point on the earth's surface is 980 gals, it neans that

reely falling bodies in a vacuumare accel erated 980 centinmeters per
second for each second of fall; or if expressed in the English system
they would be accelerated at the rate of 32.2 feet per second for each
second of fall. The value of gravity at sea level varies over the
earth's surface fromabout 978.0 to 983.2 gals, the average bei ng about
980 gals. It is usually nmeasured to the third decinal place or to mlli-
gals, one mlligal being 1/1000 of a gal, although some ty,oes of instru-
ments justify carrying the results to the fourth deci mal place.

The principle causes of gravity variations are (1) the rotation of
the earth, (2) differences in the distance fromthe earth's center, and
(3) the varying densities of the earth's crust.

If the earth were a perfect, honogenous sphere at rest there woul d
be no variation of the gravitational attraction for a particle anywhere
on its surface. However, the earth is not at rest, is not a perfect
sphere, and is not honogenous. The earth rotates on its axis at a con-
stant rate. A particle on its surface will tend to fly off due to the
centrifugal force set up by the rotation. A the equator this centrifugal
force is a maximnum |t opposes and therefore di mnishes gravitational
attraction. As a particle is noved anay fromthe equator toward one of
the poles the effect of centrifugal force will dimnish until it is
exactly zero at either pole. Thus we have one variation of gravity with
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| atit ude.

The rotation of the earth causes another variation in gravitational
attraction. The earth, not being absolutely rigid, bulges at the equator
fromthe effect of the centrifugal force, assum n? t he approxi mate shape
of an ellipsoid of revolution, with the equatorial dianeter greater than
the pol ar dianeter. According to Newon's law of gravitation, the attrac-
tion between two nmasses varies inversely as the square of the distance
between their centers. |f, then, we could consider the earth's mass as
concentrated at its center of nass, the attraction of the earth for a
B?rticle on its surface should be greater at the poles than at the equator.

fortunately the problemis not quite as sinple as this. Wile we can
not consider that the earth's mass is concentrated at the center of mass
when dealing with the attraction for a particle on the surface, the
Br obl em can be sol ved nathematically, and the change in attraction caused
y the earth's ellipsoidal shape can be conputed. The centrifugal force
and the change in attraction caused by the bul ge conbine in a resultant
effect that 1s about one part in 190 greater at the poles than at the
equator for the same el evati on above sea | evel.

So far the shape of the earth has been considered as having the
snooth surface of an ellipsoid of revolution. Actually the surface has
bunps and hol | ows represented by nmountains and valleys. Naturally the
val ue of gravity as neasured on the summit of a high nmountain tends to
be less than the value at sea | evel because it is neasured at a greater
di stance fromthe center of the earth.

The last inportant factor in the variations of gravity is the vary-
ing density of the earth's crust. According to the Iaw of gravitation
the attraction between two bodies varies directly as the nmasses and in-
versel?/ as the square of the distance between them Therefore with ab-
nornal ly dense or abnormally light crustal material in the inmrediate
vicinity of an observer, the observed value of gravity will be abnormally
hi gh or abnormally |ow respectively.

The Significance of Gavity Variations

e of the inportant results derived fromgravity variations is the
determnation of the shape of the earth. Fromthe foregoi ng paragraphs
the factors causing gravity to vary may be summed up as fol | ows:

(1) The forces due to rotation.

(2) The el evation above sea |evel.

(3) The ellipsoidal.

(4) The varying density of the earth's crust.

It is apparent that the effect due to the first two of these factors
may be calculated. Ve know the rate of rotation of the earth and there-
fore can readily conpute the effect of centrifugal force for any latitude.
VW can al so determne the elevation of a point above sea |evel and can
conpute the change in gravity fromthe sea level value for any el evation.
This | eaves two unknown factors: (1) the variation due to the earth's
shape, and (2) the variation due to the different distributions of density
inthe crust. It is apparent, that if we can find a nethod of renoving
the effect of local variations in densit¥ the only remaining variable I's
the one due to the shape of the earth. his actually is the procedure
followed. A sufficiently large nunber of widely distributed gravity
stations is used so that the assunption can be nmade that those variations
in gravity observations caused by local variations in density will aver-
age out. In other words, it is assuned that for each point where the
density is greater than average there is one where the density is |less
than average by the same anmount. This is a safe assunption where the
nunber of stations is very large and the distribution is suitable. It is
plain that if a formula is derived for an ellipsoid of revolution which
will fit closely the net values of gravity for all these points after they



16

have been corrected for elevation and centrifugal force, this fornul a
shoul d closely represent the sea |level surface of the earth.

Actually the earth's shaFe deviates fromthat of an ellipsoid of
revol uti on because the large |and nmasses cause deviations in the direc-
tion of gravitational attraction, or "deflections of the vertical". In
other words the water |level surface is tilted upward near the borders of
the continents and is depressed over the ocean deeps. Likew se, the sea
surface, if it could be extended on through a continent as by a sea | eve
canal woul d bul ge upward near the center of the continent. The exact
amounts of these hunps and depressions are not yet known because of the
lack of a sufficient nunber of gravity observations. It has been esti-
mat ed however that they nay anount to as much as 100 meters under the
great mountain ranges or in the centers of |arge oceans. The shape of
the earth as represented by this water level surface is known as the
geoi d. Speaking precisely, the surface of the sea, even when cal mand at
Its mean tidal range, is not that of an ellipsoid concentric with the
actual earth. It Is a surface of equilibrium distorted fromthat of the
ellipsoid by the gravitational attraction of the |ithosphere, and it
varies with the formof the crust and density of the rocks beneath.

Except in geodetic neasurenments no allowance is nmade for the distortion
of the surface. It is hoped that eventually sufficient world wide gravity
observations will be made so that the deviations of the geoid fromthe

el lipsoid nay be conput ed.

Gavity as an Aid to the Geol ogi st

Wth the shape of the earth known, it is apparent that a %rayity
formul a nmay be devel oped, expressed in terns of latitude, which will give
afthﬁoret|CﬁI value of gravity at sea level for any point on the surface
of the earth.

The question then arises, "Wy continue to observe gravity if it can
be conputed"? The answer lies in the fact that gravity values vary with
changes in crustal density, and therefore the theoretical value is only
an average val ue which nmay be higher or |ower than the observed val ue.
The theoretical val ue of Pravity as obtained fromthe gravity formula for
any station is corrected for elevation for purposes of conparison wth
the observed value. Certain other corrections, known as the topographic
and isostatic conpensation corrections are also applied as will be ex-
plained later. The difference, then, between the observed val ue of
gravity and the theoretical value thus corrected is known as the gravity
anomaly. Gavity anonalies may be either positive or negative in sign.
They are positive when the observed val ue exceeds the theoretical val ue.

Since gravity anonalies are caused by differences in crustal dens-
ity, it is apparent that a study of variations in crustal density may be
made fromgravity surveys. The inportance of the use of gravity surveys
in this manner cannot be over estimated. Dense material underlying an
area W ll in general be reveal ed by positive anomalies, while |ight,
sedi nentary deposits will register as negative anomalies. By the rela-
tive variation of anomalies In intensive surveys over snall areas, facts
regarding relative densities and depths of materials in the crust may be
deduced. QGavity surveys are of major inportance in oil exploration
where small relative variations in gravity are used to reveal salt dome
uplifts or other oil bearing structures. As an illustration, let us
suppose that in a survey of an area of a few hundred square mles a
smal | area is found where the anonalies are distinctly negative wth
respect to the surrounding ones. This indicates a probability that ab-
normal ly light material, such as is found in certain oil bearing
structures, exists under the negative area. Wen such observations are
supported by surface geol ogi cal indications and ot her geoPhysicaI met hods
enpl oyed by the oil geologist, the drilling of an oil well 1nthis area
is apt to prove a profitable venture. This part of geophysical science
is still in a stage of devel opnent, but rapid progress Is being nade in
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interpreting the results of such geophysical surveys.

It may be noted that no reference has been nmade heretofore to the
Bart i sostasy plays in the field of gravity and geophysics. |sostasy nmay
e defined as the principle that the outer crust of the earth is in
equi | i briumabove an "isostatic surface" or a surface of equal pressure
which is at an approxi mate depth of 100 kil oneters bel ow the sea | evel
surface of the earth. A conplete discussion of this principle is beyond
the limts of this article but those interested may find excellent explan-
ations of isostasy in Special Publications Nos. 10, 40, and 99 of the
U S (Qoast and CGeodetic Survey, or in "lsostasy" by WlliamBowie, E P
Dutton & Conpany, New York. Wien the conputed corrections for isostatic
conpensation are applied to gravity observations the anonalies are greatly
reduced. This fact is generally accepted as one of the two major proofs
of the theory of isostasy, the other being the great work of Hayford on
defl ections of the vertical.

In determning the corrections for topograph% and for isostatic
conpensation the conputer uses a method whereby the entire surface of the
earth is divided into zones with respect to the gravity station. The
average el evation of each zone is estinated using zone tenplates on the
best avail abl e maps. Tabl es have been conputed, whereby, with the el eva-
tions as arguments, both the topo%raphic and the isostatic conpensation
corrections may be obtained. The labor involved is not so great as it
mght seem The corrections for nany of the nore distant zones may be
interpolated frompreviously determined corrections for adjacent gravity
stations with entire safety.

The principle of isostasy gives a further significance to gravity
observations. Wen extrenely |arge anonalies are observed in a particul ar
area, such anomalies may be caused by a distinct lack of isostatic
equilibriumin the area as well as by an area of excessively dense or
light material near the surface. |In other words, a column of materia
extendlnﬂ downward to the depth of conpensation rmay have a different
weight than a simlar colum in an adjacent area. This lack of equilib-
riumcan be naintained only because the crust in that vicinity is suffi-
ciently strong to withstand the stresses due to the lack of equilibrium
If, at any time the stresses becone greater than the strength the crust
can withstand, rupture will take place. This rupture may cause great

surface disturbances or earthquakes. |In short, accurate gravity surveys
wel | distributed over the surface of the earth nmay reveal areas in which
earthquakes are likely to occur. It is not beyond the real mof possibil -

ity, that the prediction of nmajor earthquakes may be facilitated by
gravity observati ons.

Met hods of Chserving Gavity

There are two general classes of gravity instrunents: (1) pendul um
instruments, and (2) spring instrunents. Qavity observations are of two
cl asses: (1) absolute neasurenents, and (2) relative measurenents.

Absol ute nmeasurenents of gravity are very difficult to nake as they
require an extrenely accurate know edge of the nass and the length of the
pendul um Since relative values are of prine inportance in all geophysi -
cal fields, and since the absol ute maki ng of accurate nmeasurenents IS so
difficult, the old International Geodetic Association recomrended the
adoption of the absolute value of gravity as deternined at Potsdam
Germany, and nost countries now have established their base gravity
stations by relative determnations from Potsdam

The use of pendulumgravity instruments for relative determ nations
is based upon the principle that the Beriod of the pendulum or the length
of tine it requires to make a single beat, varies with changes in gravity.
Thus the period of a pendulummay be determined at a base station where
the value of gravity is known, and again determned at a point where the
gravity is not known. Froma conparison of the two periods and the known
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value of gravity at the base station, the gravity at the new station nay
be conputed easily by a sinple formula.

Spring gravity instruments, commonly known as gravineters, are of
many different types, but all of themare based upon the PI’I nci pl e that
the distortion of the spring varies with the attraction of gravity.
These instrunents, of course, can only be used for relative determnations
of gravity.
The Brown Pendul um Appar -
. atus, naned after the late
- Li eutenant E. J. Brown, who
s devi sed and perfected it, and
now enpl oyed by the Coast and
CGeodeti ¢ Survey, is a pendu-
[ umi nstrunent. The pendu-
[umis of invar netal and
SWi ngs on an agate knife edge.
The beats of the pendul umare
recorded on a chronograph
through a system enpl oying a
phot oel ectric cell, anplifier,
and relays. The accurate tine
necessary in this work i s ob-
tai ned by recording, by radio,
the Naval Cbservatory tine
signals directly on the same
chronograph record as that on
whi ch the pendul umbeats are
recorded. The exact nunber
of beats of the pendulumis
determned over a siXx-hour
period. Since the six-hour
Interval can be determ ned
with a probable error of about
+ .002 seconds of tine it is
apparent that a very accurate
determ nation of the period
of the pendul umcan be nade.

The best of the spring
i nstruments probably have
snmal | er probable errors than
the pendul umi nstrunents, but
they can be used only for
relative determnations at

Brown Gravity |nstrunent poi nts short distances apart,
Pendul umrecei ver, in which the pendul um whereas the di stances over
is swinging, is set inahole in the whi ch the pendul uns nay be
ground and surrounded by about 60 | Dbs. transported are unlimted.
of plaster of Paris. The rectangul ar There is still roomfor im
box above contains the photoelectric provenent in both types of
device for recording the pendul umbeats. Instrunments, and there are

indications at present that a
conbi nati on of both types of
instruments will be used in
the near future in the gravity
survey of an area.

Several advances in field nethods and equi ﬁmant have been made during
the past year. The nost notable of these was the use of two sets of Brown
gravity apparatus to obtain two sinmultaneous determnations of gravity at

each station. The use of a house trailer, in which much of the equiprent,
such as the radi o, chronograph, anplifiers, batteries, and chrononeter are
nmount ed has done much to offset the additional |abor involved in using two

Brown i nstrunents.



19

Radi o receivers, anplifiers, and chronograph are
permanent|ly housed in the trailer, whic
al so provides office facilities.
£ % ¥ &* %k X y g

Cont enpl ated I nprovenents to Instrunments

At the present tinme a study of penduluminstrunents is being conduct-
ed with a view toward revision of the Brown instrunent for the purpose of
obt ai ni ng Preater accuracy and speed. It should be remenbered that the
final result sought in pendul umobservations depends upon exact deterni na-
tion of the period of the pendulum that is, the length of time needed for
the pendulumto nmake a single beat. The period can be found if an accur-
ate method for recording tine is acconplished for an even nunber of the
beats, when these beats are nade under precisely simlar conditions, or
when corrections can be applied for conditions which are not simlar.

The devel opnent of the crystal chrononeter by the Bel|l Research
Laboratory is a marvelous forward step in securing the exact tine needed
for gravity work. Rigorous field tests by Coast and Geodetic Survey ob-
servers have indicated that this chronometer will maintain a rate under
field conditions that is accurate to within about 1 part in 10 nillion.

Errors in gravity measurenments wi th pendul uns have been partly due to
lags in relays. Photographic recording can be applied to elinnate the
mechani cal relays. The tinme is recorded by interrupting a beamof |ight
bK a rotating armon the synchronous notor of the crystal chrononeter.

The pendul umbeats are recorded on the sane record through the use of

phot o-el ectric tubes.

~ Tenperature corrections, always uncertain, probably can be reduced to
a mnimumby thernostatic heat control, which w Il maintain a specified
temperature within about 0.01°C Such tenperature control will permt the
use of bronze pendul uns which are nore stable than the invar ones now in
use. It is essential that non-magnetic pendul uns be used in multiple-

pendul um i nst runent .

At least three pendul uns probably can be used in a new instrunent.
Al'l three penduluns will be nounted in the same plane, and upon the sane
support. The two outer pendulunms will be arranged to swing I n opposite
phase isochronously. The center pendulumwi |l not be swung for period
neasurenent, but it will record any lack of isochronismof the outer pen-
dul uns by showi ng an anplitude which will increase in anmount as the outer
pendul uns are thrown out of phase. This type of instrunent has been used
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with signal success by Dr. Vening Meinez, of the Dutch Geodetic Comm ssion
in his special gravity instrument for observations at sea. The use of
three pendul uns with two swinging in opposite phase, elimnates the
necessity for determning the nmovenent of the pendul um case by means of

an interferometer as now is necessary wi th the Brown instrunent.

The Brown gravity instrument was a great step forward in pendul um
gravity instruments, in that it enployed a photoelectric device to record
the pendul umvibrations. This pernmtted the case to remain seal ed during
the entire tine the instrunent was in the field. The pendul uns were
rai sed, set in notion, stopped, and | owered by an ingeni ous nechani cal
devi ce invented by Lieutenant Brown. Previously it had been necessary to
remove the pendul umfromthe support each time the instrument was trans-
ported and to reinstall it upon arrival at the new location. Wen it is
realized that the period of the pendul um can be changed appr eci ablﬁ by so
small a mass as a speck of dust clinging to it, it is plainthat this
handl i ng caused srmall errors. It was therefore necessary to take many
observations with different penduluns at each station to obtain the de-
sired accuracy. (bservations usually extended over two days while with
the Brown instrunent it is necessary only that they be extended over 6
hours to obtain somewhat greater accuracy than fornerly was obtai ned by
the | onger observati ons.

Typical Gavity Station
Canpbel |, Al abana.

Pendul uminstrunents are housed in tent and connected
by cable to permanent instruments in the trailer.

The Coast and Geodetic Survey has conducted gravity surveys and in-
vestigations for a nunber of years prinari IK for the Purﬂose of devel op-
nent of nore accurate fornulae to express the shape of the ellipsoid.
These fornul ae are necessary in the reduction of precise surveys, such as
the first order triangulation and |eveling nets which have been extended
over the countr&/ to provide a fundanental and accurate datumfor all
engi neering works and detail ed surveys. The rapid devel opnent of geophys-
i cal prospecti n? for oil and mnerals within the earth's crust has reveal -
ed an inmredi ate ?1/ practical use for standard gravity stations at frequent
interval s over the countr?/. The correlation of gravity observations wth
?eol ogi cal and geophysi cal data was studied extensively by Hayford, and

ater ably carried on by Bowie. The great contributions to the science
of geophysics of these outstandi nglq_ men are well known and appreci ated by
all geol ogi sts and geophysi st s. he conci se exposition of the fundanen-
tals underlying isostasy and the quantitive proof of many of the basic
hypot heses by these two nmen, have resulted in the general acceptance of
isostasy as a principle rather than a theory. Bucher, for exanple, in
his "Deformations of the Earth's Gust,"” published in 1936, devotes 37
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pages to a discussion of the "law of isostatic conpensation”, and con-
cludes "that the isostatic behavior is a reality, causing all changes in
the distribution of rock materials to be foll owed by changes in el evation
so far as the?/ tax the crust beyond its strength. But isostasy does not
create, it only nodifies."”

Here again we find the results of surveys which originally were nade
for the devel opment and inprovenent of geodetic methods, acquiring added
significance and yielding i mrediately practical advantages in industrial
fields. In all of our work, it has been a great satisfaction to the
mat hemati ci ans and engi neers of the Coast and Geodetic Survey to realize
the fundanental soundness of the policy to which the enpl oyees of the
Survey have adhered for nore than a century, - a continual search for the
ultimate limt in accuracy of instrunental observation and mathemati cal
reduction of the observations. FEric Tenple Bell has called it the "Search
for Truth." It is a heritage whi ch has a deep significance to us all, as
well as to the engineers and scientists of the country. W cherish it.

4

RAR - 1856 MODEL

Radi o acoustic ranging was, of course, inpossible in 1856. Quglielno
Marconi had yet to make his entrance on the nortal scene. Acousti c
rangi ng, however, definitely was used in the survey of Cortes Bank, sone
95 mles off the coast of southern California, in the above nentioned
year.

O August 3, 1856, the U S. (Coast Survey Schooner EW NG anchored on
the bank and determned its position by astronomcal fixes. The Coast
Survey Steaner ACTI VE thereupon took up the burden of actual surveyi ng,
running sounding lines radiating fromthe schooner. The control was based
upon bearings and distances fromthe EWNG

. OIIn the sounding records of the ACTIVE, the follow ng notations are
ound:

"At 5:25 reset and put over patent |og.
At 7:25 schooner fired for distance. (Time
for sound 26 seconds.)
7:26. End of line. 5-7/8 mles by patent |og.)"

Now for a bit of explanation. The records do not go into details
concerning the "firing for distance" but there is little doubt that a
pi ece of small ordnance was fired on the anchored schooner and the tine
observed on the noving steamer between the flash and the ensuing sound.

_ Assum ng a value of 1100 feet per second for the speed of sound, the
distance is conputed to be 4.7 nautical mles which is in fair agreenent
with the distance plotted on the survey. The difference between the
di stance by patent log and the distance by sound is accounted for by the
fact that a dog-leg course was run between the start and finish of the
soundi ng | i ne.

It is interesting to note that in 1923, just prior to the advent of
radi o acoustic rangi ng, another novel method of control was used in the
survey of this bank. The U S. Coast and Geodetic Survey Shiﬂ Di
H A Seran, comrandi ng, was anchored near Bi shop Rock at night and the
beam fromher searchlight directed vertically. he |ight beamwas then
cut in fromtriangulation stations on San AQenente Island. Fromthe
posi tion obtained, six survey buoys were subsequently |ocated by full
speed log runs and cel estial azimuths. The resulting buoy control nade
Possi ble a survey of the bank which is in excellent agreenent with the

atest RAR surveys.
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DV SION CF Tl DES AND QURRENTS

A Description of Its Wrk
Paul C Witney, Hydrographi c and Geodeti c Engi neer
Chief, Dvision of Tides and Qurrents
U S COoast and Geodetic Survey

Afield officer, when sending to the office certain tidal or current
records, mght well ask what becomes of themand how are they utilized.

The Division of Tides and Qurrents is that part of the office organi-
zation to which all such records go, not only records originating in our
own field service, but simlar records fromany activity, whether another
federal bureau or private institution or froma foreign source.

The Dvisionis organized into several units, viz., an Assistant
Chief, who is also Chief of the Section of Field Wrk; a Section of Tides;
a Section of Qurrents; a Section of Predictions; a Section of DatumPl anes;
and a Research Section. Each section handles the work naturally falling
toit.

The tidal work of the Survey can be classified under the follow ng
heads; (1) Continuous tidal observations. (2) Short series of tidal ob-
servations. (3) Tidal current observations. (4) The prediction of tides
and currents and publication of annual tide tables and current tables and
tidal current charts. (5) The conputation of elevations of tidal bench
nmarks and the publication of descriptions and el evations of sane. (6)
Research dealing with all phases of tides and currents.

The planning of the field work in tides is done after consultation
with the various section heads and the Chief of the D vision.

The ﬁri mary tide stations, which constitute the backbone of the tidal
work of the country, are located at strategic points along the coast and
determne the basic elevations of the various tidal planes. New primary
stations are established when the need for themseens to be indicated.
Each short series of observations is reduced to nean val ues by conparison
with the observations at a standard station of suitable tidal characteris-
tics. The operation and mai ntenance are directly under the Section of
I;iuel d Work, except when they are |ocated near the field stations of the
rvey.

When hydrographi c surveys are contenplated by the D vision of Hydro-
graphy and Topography, the Dvision of Tides and Qurrents is inforned of
the localities with a request for instructions concerning the necessary
tidal work. The areas are examned for previous tidal stations or bench
marks. If there are none in the locality, the probable tidal characteris-
tics of the locality are studied and the best |ocations of stations and
the desired lengths of series are determned fromthe standpoint of the
reduction of soundings, the future need for tidal datuns, and the predic-
tion of tides. The sane is done for the |location of tidal current
stations, but, unfortunately, as current observations are much nore costly
to obtain and a great deal nore time consumng for the party, there are
fewer of themnade by hydrographic parties.

In recent years areas have been selected for conprehensive tidal
surveys by the Division of Tides and Qurrents. Recently such a survey of
Barnegat Bay was conpl eted and one in San Franci sco Ba% is in progress.
Usual 'y the programconsists of the establishnent of about twelve stations,
usi ng standard gages, which are occupied for about a year. Shorter series
are observed at other places, using the portable gage. Bench narks es-
tablished in connection with these stations are connected by first order
levels to refer themto a common datumand al so to the first order |evel
net of the country. The results of such studies are of extrene value in
accurately determning tidal datums and tidal characteristics of these
bodies of water. Simlarly, current surveys are nade in sel ected areas,
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and the nmost recent one is that in the Nantucket, Vineyard Sound and
Buzzards Bay ar ea.

As these nmany records conme into the office fromthe field, they are
registered in the Library and Archives and then routed to the division.
Approxi mately 70 narigrans are received each nonth fromprimary and
secondary tidal stations. Fromthese the Section of Tides tabul ates the
hourly heights and the times and heights of the high and | ow waters.
Runni ng and total means of |local sea level, tide |level, high and | ow
waters, inequalities, and intervals are kept. The conplete tidal history
of each of these stations is filed and the basic data derived are of ut-
nost inportance in engineering and scientific problens. The ol dest con-
tinuous series is that for Presidio, San Francisco, California, which
stati on was commenced in 1897.

Al the tidal observations nmade by the hydrographic parties at
stations established for the reduction of soundings are al so taken care
of in the Section of Tides. The nunber of such stations varies each year,
but runs usually from125 to as high as 450. At each of these stations
the various tidal planes are derived. The work involved in these nany
short series is trenendous, and an added burden is put on the section
when the records are not first class, due generally to the gage not being
serviced at frequent enough intervals.

Al current observations are routed to the Section of Qurrents for
reduction. In this section the data derived from observed velocities and
directions of the current are anal yzed, correlated and conpiled in various
forns: For the direct use of commercial or engineering interests, or
individual s desiring the information; for the use of the Section of
Predictions in the preparation of Qurrent Tables and Tidal Current Charts;
for use in Coast Pilots, charts, and simlar publications of other
di visions of the Bureau; and for special publications on currents. These
latter present conplete observational data in tabular form as well as
conveni ent graphic representations and explanations of the details of the
current novenents, for inportant waterways in which conprehensive current
surveys have been conduct ed.

After the Section of Tides and the Section of Qurrents have conpl eted
the determnations of the various planes and harroni ¢ and non-harnonic
constants, these data are passed along to the Section of Predictions and
the Section of DatumPl anes.

The Section of Predictions adapts this information for use in the

Tide Tables and the Qurrent Tables for subsequent years and maintains a
card index of the values for each locality appearing in Table 2 of the
Tide Tables and Qurrent Tables. In this card index all the values de-
rived fromforeign sources also appear. This section conputes the tide
predicting nmachi ne settings for each year's predictions fromthe harnonic
constants of the stations involved and as new data are received revises
themas necessary. In this connection it is of interest to know that,
excluding the time for conputing the nachine settings, a full year's
Eéedictions for one station can be made on the nmachi ne in about one day.

riving the harnonic constants is a long and | aborious job which usually
consures about six weeks of the tine of a single mathematician working
steadily at the problem The nachine, at present, is used in the

rediction of tides for 62 places and currents for 29 localities. The

i de Tabl es for 1938 contain Predictions for 98 ports. The additiona
predictions are furnished bK orei gn governments in exchange for predic-
tions supplied to themby this Survey. This exchange prevents unnecessary
work and is an exanpl e of useful cooperation between the countries con-
cerned. In addition to the actual predictions, the nmachine is used in
studi es involving the nodification of constants, especially when an ob-
served series is shorter than desired and the predictions are somewhat in
variance with the observed series. This is nore apt to be true in current
predictions, as the longest current series is seldomnore than a nonth,
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whereas the tidal series is usually at least a year in length. The
nmachine is in use about 85 per cent of the tine, and when all the predic-
tions for the year are conpl eted, the nachine is thoroughly overhaul ed
and cleaned by the Instrument Division. In addition to the daily rpredi c-
tions a large amount of the section's tine is spent in keeping Table 2 of
the Tide Tables and Qurrent Tables up to date. This involves a great deal
of reduction fromthe tide and current data furnished by the other sec-
tions, and also fromdata received fromoutside tidal authorities.

The Section of DatumPl anes, upon receipt of the tidal planes
referred to the tide staffs of the various stations, conputes fromthe
leveling records and el evations of the bench marks established at each
station above the conputed pl anes. Wen additional observations becone
avai |l abl e, reconputations are nade of these bench mark el evations and a
conplete file of all bench marks and their relationships to staffs and
planes is kept up to date. A alnmost all of our prinmary tide stations
tenperature and salinity observations are made by the observer each tine
he visits the station, and these are reduced and tabulated in this section.
It also furnishes the tide notes appearing on the charts and checks all
the tide reducers in the sounding volunmes as they are received fromthe
field. M meographed bench mark descriptions and el evations by states are
bei ng issued as rapidly as possible through the work of this section.

Research work relative to the reduction of tides and currents and
harmoni ¢ analysis is the duty of the Section of Research, as are also the
preparation of publications and manual s and the devel opment of i nproved
methods in the work. Correspondence that is obviously not within the
Burw ew of the other sections is taken care of by this section. It mght
e added that the general correspondence, involving all kinds of questions
relative to tides and currents, is quite an itemof work for the division.

_ In conclusion, it can not be over-enphasized that the tidal observa-
tions nmade by the hydrographic Partl es have a nuch |arger use than the
reduction of soundings. Actually the data derived fromthemare of use
in all phases of tidal research and, therefore, the observations shoul d be
as accurate as possible and with a mnimumof breaks in the records

&

THANK YOU, NMAJCR HOLDRI DCE

Major H C Holdridge, A G D. and Major Van V.
Shufelt, 26th Caval rX (P.S.) acconpanied the party
of Lieutenant R F. Studds on the U. S, Cpast and
CGeodetic Survey Ship FATHOMER to the west coast of
Pal awan, P. 1., fromJanuary 18 to February 3, 1937.
The following is quoted froma rePort nade by them
after their returnto Manila, P. |.:

"The under si gned consi der the reconnai ssance, through the courtesy of
the Coast and Geodetic Survey, to have had definite professional val ue.
The opportunity to observe at close hand, the navigation of the ship; the
difficulties of establishing triangulation stations on high nountains
covered by dense underbrush, one of which required three and one hal f days
to ascend although only a fewniles distant; the lay-out in chain of a
triangul ati on system based on the main stations; the organization of
wor ki ng parties which nust be self-sustaining for days at a time in an
unknown country; the necessity for training for operations both on |and
and on the water; and in general, the detailed operation of an inportant
governnental service was one rarely enjoyed by mlitary personnel; and was
of distinct mlitary value. Two weeks of close contact wth the personnel
of the Coast and Geodetic Survey has resulted in an admration and respect
for the efficiency and high norale of officers and crew "
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SONG RADI O BUOY

) ~Jack Senior, H and G Engi neer, _
Commanding Officer, U S Coast & Geodetic Survey Ship LYDON A

The successful use of sono-radi o buoys in radio
acoustic ranging will elimnate two of the nmost objection-
able features of this nethod of field work, namely station
vessels on the Atlantic coast and dan%erous | andi ngs on the
Paci fic coast. Descri Fti ons of this buoy and the actual
experiences of the field parties during its devel opnent have
appeared in the pages of previous nunbers of the bulletin.
Li eut enant Conmmander Seni or describes the experience he and
his party have had during the 1937 season off the Del anar e-
New Jersey coast.

(Editor)

Sono-radi o buoys were used successfully by the U S. Coast and
Geodeti c Survey Shi ﬂ LYDON A during the 1937 season in place of station
ships for hydrographic surveys off the New Jersey and Del aware coasts.
They were used in both shallow and deep water, and in view of their
mani f est advantages fromthe standpoint of efficiency and econony will
undoubtedl y repl ace station ships in the future. The station ship,
however, has been a necessary expedient in the devel opnent of the
aut omati ¢ sono-radi o buoy.

Briefly, the general plan followed in executing the hydrographic
surveys was as follows: The close-to-shore surveys were nade on a scal e
of 1:20,000, using the shore signals for control. The inshore and inter-
nedi ate areas of the continental shelf were surveyed on a scal e of
1: 40,000, using as control conspicuous shore objects |ocated by triangu-
lation and floating buoy signals located by sextant observations. An
al ongshore area with an effective width of about twelve nautical mles
was thus surveyed using visual fix position control; and beyond the linit
of visibility of the floating signals, the hydrography was extended off-
shore by using sono-radi o buoys for control. Station ships were not used
by the LYDON A

Sono-radi o buoys were used successfully in shallow water, i.e., in
depths less than twenty fathoms. In shallow water over the irregul ar
bottom encountered this season, the LYDON A's sono-radi 0 buoys were
effective for distances up to nineteen seconds* (approximately fifteen
nautical mles). Over regular bottom signals fromgreater di stances
were easily received and recorded; in the shallower areas, with interven-
ing shoals, sound reception was nmore or |ess uncertain with a correspond-
ing decrease in effectiveness of radi o acoustic hydrographz. G flying
shoal s were sounded and devel o?ed usi ng radi o acoustic nethods of control
with an accuracy of position closely approximating that obtained by
visual fixes. Automatic buoys at twenty different positions were used in
this work. The LYDON A was equipped with only three sono-radi o buoys,
and it is recommended that for greatest efficiency in the future at |east
one and preferably two additional buoys be carried on board as repl ace-
ments. This party |ost one buo% near the close of the season during a
Eerl od of storny weather, and there is the ever present possibility of

uoys being struck and dan"a%ed or sunk by passing vessels. It is proposed
to nount snall flashing lights, operating either continuously or en
actuated by propell er noi ses, on top of sono-radi o buoys, anchored in or
near steaner | anes.

* |t is customary in radio-acoustic surveying to speak of distances in
travel time, sound in sea water traveling approxinately 8/ 10 of a nauti cal
mle a second.

(Editor)
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The party on the LYDON A al so nmade the deep water survey of the con-
tinental slope and of the extension of the Del anare Submarine Vall ey.
This survey was nade on the scale of 1:120,000. Four sono-radi o buoys,
one of which was borrowed from the Ship OCEANCGRAPHER anchored near the
edge of the continental shelf, were used sinultaneously during this sur-
vey. The ﬁositions of these four sono-radi o buoys were determned by the

arty on the OCEANOGRAPHER by taut-w re neasurenents and sun azi nut hs.

drography was acconplished offshore by the LYDONNA out to the 1000
fathomcurve, and in the vicinity of the Del anare Subnarine Valley the
survey was extended 40 nautical mles beyond the 1000-fathom curve into
depths of 1,600 fathonms. This afforded a nost critical test and at the
seavard limts of the work radi o-acoustic ranging was only noderately
successful. Bonb returns were received successfully for distances up to
about 60 seconds (approximately 50 nautical m|es). The nmaxi numdi stance
signal s were recorded fromthe sono-radi o buoys was 72 seconds.

The apparent horizontal velocity of sound in sea water still remains
a somewhat uncertain factor. In the shallow water over the "lunpy" bottom
of the continental shelf and in the deep water of the continental sl ope
with the many steep subnarine gorges and extensive valleys, the true
travel path of the prinmary sound wave is not known. Seasonal tenperature
changes are |arge and unpredictable. A careful study indicates that
theoretical bottomvelocities are not applicable. perinmental velocities
were used in snooth plotting the season's radi o-acoustic work, and, for
the inshore and internediate areas on the continental shelf where there
were sufficient positions determned by returns fromthree buoys, the
final results are accurate. At this point it is desired to enphasize the
i nportant advantage in the use of three instead of two radi o-acoustic
rangi ng stations. The use of at |east three sono-radi o buoys sinmultan-

eously nmakes for efficiency and increased accuracy. It certainly decreases
the uncertainties in the velocities of sound. It "fixes" the probable
velocity to be used for the area for the tine of the survey. hat the

correct locations of the buoys are of prinary inportance, of course, is
self evident. Theoretical velocities are corrected and used where applic-
able. Serial tenperature and salinity observations are needed for correct-
i ng echo soundi ngs and should not be omtted.

The successful use of sono-radio buoys to replace station ships on
the Atlantic coast has been tested and proven. That this is indeed a
great advance in our hydrographi c nethods, fromthe standpoint of econony
and efficiency, is very evident. The release of our tenders fromdangerous
station ship duty is an inportant consideration

Sono-radi 0 buoys are entirely automatic, and like all things
nmechani cal do require adjustrment and attention. It is logically assumed
that certain mnor electrical defects and limtations will be overcone and
the automatic features of these buoys progressively inproved by Dr. Dorsey
and his efficient assistants. Some of the inprovenents made in the proper
functioning of the sono-radi o buoys during the 1937 season nay be nention-
ed briefly. During the 1936 season, bonb returns were conplicated by an
unpr edi ct abl e apparent |ag, which was roughly an inverse function of bonb
size, and distance to buoy and which could be traced definitely to the
electrical circuit of the sono-radio buoy. This keying circuit |ag has
been reduced to a constant of 0.02 second and is not affected by the size
of the bonb used. There was an inproved technique in the tuning and ad-
justing of the sono-radi o buoys prior to placing themon station.

The practical use of sono-radi o buoys need not be linted to the
Atlantic and Qulf coasts. It is true that these automati c buoys were
devel oped prinmarily to replace station ships and probably will continue
to be of greatest practicability on the Atlantic seaboard. However, in
the future sono-radi o buoys shoul d suppl enent radi o-acoustic ranging shore
stations on the Pacific coast, and especially in Wstern Al aska. ore
stations will continue to be used where such establishnment is feasible and
where the station will be operated over a long period of time and for
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great distances offshore. There are, however, vast unsurveyed areas in
Al aska, adaptable for radi o acoustic rangi ng, where no suitable shore
sites are available or where the landing and establishment of a shore
party is hazardous or inpracticabl e. The autonatic sono-radi o buoy will
do the work. It is easily placed on station and readily shifted, as re-
quired, to cover an area effectually with only a small expenditure in

cost and tinme. The travel of sound under water seens to be nore efficient
on the Pacific coast than on the Atlantic. Gonsequently, sono-radi o buoys
should be nore reliable and bonb returns received fromgreater distances
in the Pacific coastal waters. Heavier anchoring gear than now in use on
the Atlantic coast will be needed in exposed pl aces where there may be
heavy seas in order to guard agai nst draggi ng and possible |oss of the
buoys. A spare sono-radi o buoy should be carried on board as a repl ace-
nment. Finally, the use of a single sono-radio buoy to supplement two
shore stations and provide a check distance must not be |ost sight of.

&

GRAUT CLCSURE

On Qctober 30, 1937, Chief Signal man Jasper S. Bil by closed a circuit
at triangulation station Hunt Gty, Jasper County, Illinois, upon which
he had been working for 53 years. He began work in the U S. Coast and
Geodetic Survey at this station on Septenber 18, 1884, during the time
the triangulation along the 39th parallel was being extended from coast
to coast, and spun a web of 35,000 nmles of reconnai ssance arcs, traverse
arcs, level lines and base |ines which cover the United States |ike the
threads of a EI cture puzzle. And believe it or not, (R pley), he ended
his field work, prior to retirenent on Decenber 31, 1937, at the exact
pl ace he started from53 years before. V& were about to say the "exact
point" but unfortunately this "point", the center of a stone post set in
1879 bY the U S. Engineers, was no longer in existence, hence the cir-
cuit closure was not quite perfect.

In weaving this web M. Bilby becanme topographically famliar with a
very considerable portion of the United States, wal ked the equival ent of
two-thirds the way around the earth, rode nules and horses once around,
drove in wagons and buckboards three and a half tines around, added anot her
circuit by notor and hand vel oci pede cars and smal|l boats, and on top of
this made the equival ent of fourteen nore circuits by autonobile trucks.

A together he travelled (excluding train trips to and fromthe field) nore
than twi ce the distance to the noon.

The length of M. Bilby's service covers half the entire period of the
Coast and Geodetic Survey's activities. (Wile the Survey was planned as
early as 1807 very little field work was executed prior to 1832). He has
witnessed the transition in transportati on equi pment fromthe oxcarts used
on the Mexi can Boundary surveys when twenty mles was a hard day's ride,
to the high speed, air cushioned, autonobile truck which now may carry our
survey parties confortably over 400 mles of well-paved roads in the same
length of time; he has seen base neasuring apparatus change frombase bars
to rnvar tapes, wooden signal towers, which could be used but once, give
way to portable steel towers of his own design; (the Bilby Steel Tower is
named arter him; wages change from$20 per nonth, with board, to many
times that anount.

_ During these 53 years M. Bilby has spent practically all of his tine
inthe field, living in tents, cooking his ow neals, rising before sunu
and getting back to canp about sundown. Life in the open has agreed wit
himand has permtted himto continue active field work though he is
several years beyond the biblical three score years and ten.

Though he is entitled to rest after nmany years of arduous |abor we
understand that he doesn't know how and that he is now _actlvel?/ engaged in
surveying activities in the Florida |and-boomareas trying to [ocate somne
of the [ots which ch_anﬁed hands so rapidly that they becanme lost in the
shuffle. The best wishes of his many friends in the Coast and Geodetic
Survey are with himin this new venture.



29
STATE PLANE OO CRDI NATES

Conput ation of the co-ordinates on the Transverse
Mercator Qid of the intersections of each
mnute of Latitude and Longitude.

Associ ate Geodetic Engineer L. G Sinmmons, U S Coast and Geodetic
Survey, located at Atlanta, CGeorgia, has devised a method of conputing
the co-ordinates of the mnute intersections by the use of calculating
machi nes whi ch he considers nuch nore convenient and nore time-saving than
the logarithnmc conputation. He finds that the nethod gives results that
seldomdiffer nmore than 1/100th foot fromthe rigid conputation on the
Coast and CGeodetic Survey form In very rare cases does this difference
anount to 2/100th foot.

~ The essence of this nethod consists in the conputation of an
auxiliary table of several functions which can then be used for machine
conputation. M. Sinmons estimates that this auxiliary table for the
State of Georgia was conputed in a length of time that would be equal to
two men working for two weeks. In this work the State of Georgia has an
advant age over nost other states that have the transverse Mercator grid
because the two zones are exactly sinilar in scale reduction and in the
origin for the Y values. Because of this the auxiliary table had to be
conﬁ_ut ed for only one zone and could then be used in either zone for
nmachi ne cal cul ati ons.

Preparation of the Auxiliary Table

~ Inall, five auxiliary functions nust be conputed and tabul ated to
which the synbols H V, a, b and c were given. These functions are de-
rived and calculated in the follow ng manner.

1. Select aneridian that in general is the one farthest from
the central neridian on which conputations will need to be made. This is
called the "key" neridian. n this key neridian conmpute the X and Y
val ues for every ten minutes of latitude on the projection.

2. Dvide each X thus obtained by the nunber of seconds that the
key neridian is east or west fromthe central neridian. For exanple, if
the key neridian is 1° 20" fromthe central neridian of the zone, this
di vi sor woul d be 4800, the nunber of seconds in 1° 20'. This division
shoul d be carried to eight si ?nlfl cant figures. These values are the "H'
terns for every ten mnutes of |atitude.

3. Interpol ate by use of second differences, to obtain the "H'
values for every minute of latitude. A nean second difference can be used
for a latitude range of at least 5° and possibly for a greater range.

4 Referring to the direct conputations along the key neridian,
divide each value of "Y (for seconds of @)" by a nunber obtained as
follows: - Denote the nunber of seconds out fromthe central meridian by
DL; divide this nunber by 100 and then square the result for the given
divisor. For a DL of 4800 this divisor would be 48° = 2304. These results
will be the "V' values for every ten mnutes of latitude and then shoul d
be carried to seven significant figures.

5. Interpolate by use of second differences for the "V' values for
every mnute of latitude. The second difference changes too fast to
permt the use of a nean difference, but a nean val ue can be used for each
ten nminute group, and these group neans can be safely determned by a
straight line interpolation between the extreme val ues.

6. Cbrrgute X and Y values for every five mnutes of |ongitude al ong
the nost southern parallel in the projection and interpolate by second

di ff?alrelnces for the mnute values. A'so do the same for the hi ghest
parallel.
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7. The term"b" is the correction (in feet) necessary to be applied
to the product "H(DL)" to raise it to the true X value along the |owest
parallel. It is zero at the central neridian and on the key meridian and
It is always negative between these nmeridians. In case it 1s desired to
extend the tables beyond the key neridian, "b" becones positive. The term
"b", then, is "X - HDL)" for the lowest parallel and it should be com
puted for each mnute of |ongitude. Enough of the values "X - H(DL)"
shoul d be conputed along the nost northern parallel, particularly where
they approach a nmaxinum to determne an accurate rati o between them at
the nost southern and the nost northern parallel for a given neridian.

8. The term"a" is a decinmal fraction expressing the rati o between
the "X - H(DL)" values along any parallel to those al ong the nost

southern parallel. The value of "a" is unity along the nmost southern
parallel, and is determned by a straight |ine interpolation for inter-
nmedi ate parallels. It should be determned to four decinal places.

9 The term"c" is the value which must be applied to the val ue

Yo + V%D./lOO)2 to obtain the true value of the Y co-ordinate. In other
words C=Y-"Y, —V(DL/100)%?and it should be conputed for every five
mnutes of longitude along the extreme parallels after the Y values are
determned by direct conputation. This "c" termis zero at the central
nmeridian and on the key neridian and negative between t hem |t should be
conputed to two decimal places, and it can be considered constant al on
any meridian. It is conputed at the extrene latitudes for a check, an
the mean result plotted as a large scale curve fromwhich the intervening
val ues can be scaled. They are snmall enough to permt this nethod of

i nterpol ation.

10. The "H', "V and "a" terns are then tabulated for every mnute
of latitude and the "b" and "c" terns for every mnute of DL, or if pre-
ferred, for every 100" of DL as given in the sanpl e bel ow

EXTRACT FRCM THE TABLES FOR MACH NE COMPUTATI ON CF PLANE
CO CRDI NATES, CGECRG A TRANSVERSE MERCATCR PRQJECTI CN

@ H i v =] [

* @ *x & & ¥ A % wF Kk F ¥

33 40 34,318 01w 16 306 1.13 5947 0.7602 oa 40
wok %k M ¥® &% % % %k ¥ ¥ W

53 50 84,304 3% 16 278 1.18 6708  Q.740E 3T o
EE I BTN B S N

33 55 84,272 473 16 414 1,14 006% 0.7428 33 EB
A3 56 B4.256 ESH 18 481 1.34 0339 g.7410 23 b
a3 ov 84,239 833 16 425 1.]14 0610 0.7388 33 57
33 56 ©4.223 410 1% 438 1,14 Q580 0. 7306 33 88
33 59 B4L.206 974 16 443 1.14 1151 0,7374 3z &9

34 00 84,190 531 1.14 1421 0.7368 &4 Q0
A EEE L

AUXI LI ARY TABLE OF GCORRECTI ONS
DL b G LT

on .00 0.00 o
1000 —0.39 0.00 140
200 -7 .00 200
320 =i.l6 .00 300
400 —1.50% 0.00 400

¥ ¥ ¥ % os o®

S000 =71l =0.13 3000
5L00 -7.0% 0.4 5100
3200 -#,82  -0,14 3200
3500 =B,V -0.Lk4 3500
3400 -E.Eﬁ —ﬂ.}i SeL00

k &k x
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EXPLANATI ON OF USE CF TABLES

Wth the tables as conputed and tabul ated, the fornulae for the conputa-
tion of an X and Y co-ordinate froma geographic position beconme as
fol | ows:

X = X' + 500,000
I*= B(DL) + ab
Y = ¥y + VIDL/10C)® « ¢

X is the distance in feet fromthe central neridian, plus if the point is
east of this meridian and ninus if it is west.

H V, a, bandc are interpolated fromthe tables using the latitude (9
and the |ongitude distance fromthe central neridian (DL) as argunents.
DL is expressed in seconds of arc.

Yo is interpolated for the latitude of the station fromTable | of the
Pl ane Co-ordinate Projection Tables for Georgia, published by the U S
Coast and Geodetic Survey.

L(cm is the longitude of the central neridian
Below is a sanple conputation using these tables. For an exact conputa-

tion to the nearest 1/100th of a foot, the nunber of decimal places shown
nust be used.

STATION Carnas 2 Ll om} B4C 10* O0% ZONE West
$ 330 597 35,079% L a5 0 52,203
337 59.5684650' (deoimsl} DL 50 L2.P93
H a4, 137561 DL{saanda] 3058, 293
B G, 73487 {DL/100) 931,649
b - 7.07 v 1.14130%
H{DL) 256,995,018 Y 1,452,495,.4568
sh ~ 5,208 viDL/10002 11,063,300
X £56,989,81  (minus} o - Q.14
X 243 010.19 Y 1,453,556, 88

In this manner the co-ordinates of all of the mnute intersections on the
grid can be conputed directly for the use of machines and the results
tabulated for this State.

USE OF THE SEARCHLI GHT

Wien using a searchlight it is well to renenber that "the position
of the observer with respect to the searchll?ht has a very definite
effect upon the range obtained. If he is able to sight a buoy at 1,000
%ards when standing three feet to one side of the searchlight, he woul d

e able to sight a simlar buoy at about 2,000 yards if he noved amay
three feet farther. |In other words, the range is approxi mately doubl ed
as the distance of the observer fromthe searchlight is doubled,_uE to
about 50 feet. This distance nust be to one side of the searchlight, and
at right angles to the direction of the beam Al so, an observer station-
ed above the searchlight w Il be nore advantageously positioned than he
woul'd be if he were beneath it."

The above quotation is taken from"Thank God for the Searchlight”
by W S Fish in the Septenber, 1937 issue of Mdtorship and D ese
Boat i ng.




32

AL 4D SR W3IE 8 Y
Lived B HYH BRI RO NS
HE!
LEFOD NS
SNOILTE 340 JINENGD

SHLSIVLS ¥ SISKATYNY L1500
BTSN WELLYd B

AJATE DILAOI B ASETD SN

B Liwid % s Sdomml

[ ] WY R L i
NI

SANLKINIART ) MOILNBIYLEK

ALY - I3

-
=
-
™
=
o
-

=
=

=
&
"
-
=

&
=

»
L]

=

e
L]
o
-
=
=
~

-

=
=
wul

Livds ¥ 0T ST HIHSOHDOIIAH  dIHE SHOILYE J0YddY Ad
ROLFHAN 33 LS00 40 NOLLNGM 1510 HOHITE3E0 40 1500 30 NOWLNRIELEK L5070 30 NOLLMEE | S0

= —— = — — i ——



33

OFFSHORE HYDROGRAPHY
IN THE
ALF G- MEXI QO

Cost Statistics 1936

Paul Taylor, Ad
U S Qoast and Geodetic Survey

Foreword by Commandi ng O ficer of Ship HYDROGRAPHER

‘During the 1936 field season M. Taylor was assigned the
speci al duty of analyzing the cost of the season's work. H's
resul ts show an average cost of $7.15 per mle for the season
of alnost 12,000 mles of hydrography. This average included
the cost of all control and all the tidal observations requir-
ed in conjunction with the hydrography, in fact it included
every itemof expense except the cost of operating for one
nmonth the party on the Launch FAR'S while engaged on a specia
pro%ect indirectly related to hydro?raﬁhy. It was surprising
to learn that alnost half as nmuch of the ship's time was on
control work as was on actual hgdro raphy. It was even nore
astonishing that the fuel used by the two Launches FAR S and
PRATT cost as nuch as the fuel for the ship

The general schedul e of operations was followed ver%
closely and, in ny opinion, this was an inportant contri but-
ing factor to a successful season's work. Cher inportant
factors were; firstly, generally favorabl e weather; secondly,
a capabl e and consci entious conpl ement of officers; and third-
'y, an experienced and willing crew

F. S. Borden, Commandi ng Shi p HYDROGRAPHER

A subject of nuch interest to the officers of the HYDROGRAPHER dur -
ing the 1936 season was that of the cost of field work and its allocation
to the various operations and activities of the party. It is a subject,
like taxes, forever with us; to some a headache, but to me, during the
period covered by this report, it proved interesting and enlightening.

The surveying fleet of the party consisted of the Ship HYDROGRAPHER
and the two seventy-five foot Launches FAR S and PRATT. The ship season
extended fromApril 20 to Cctober 31, and the season for the [aunches from
April 13 to Cctober 31. The survey buoys were placed on station and | o-
cated fromthe ship which also acconplished 9700 m|es of hydrography,
Fractlcally_all of which consisted of echo sounding. The parties on the

aunches built and located all shore signals, nade all the tidal observa-
tions, and acconplished 2100 mles of shoal water hydrography, |argely
hand [ ead. The |aunches al so served as floating R A R stations.

In naking the cost analysis all bills were examned each nonth and
all expenses classified in accordance with the headi ngs shown on the ac-
conpanyi ng plate. Gonsumabl e supplies, other than fuel and niscel | aneous
itens, were proportioned between the ship and |aunches as closely as
possi bl e. Personal services, which include pay and al |l omances of all per-
sonnel attached to the party, were obtained accurately for each unit from
the pay vouchers. Repalrs of vessels were estimated for the ship and
' aunches on the basis of what had been required the previous year.

| have attenpted to represent graphically (see Cost Analysis Pl ate),
the expenditures for the HYDROGRAPHER separately fromthe two | aunches so
that one may see at a glance the anmount required for each itemwth its
relation to the total cost of operation. It is believed that this will be
of use in making estinates for future field seasons.
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DISTRIBUTION OF WORKING TIME
SHIP HYDROGRAPHER

NOTE= Percentagas are based on total avoilable
fime while ship was in the field.

I e HYDROGRAPHY 491 T

working
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It is interesting to note that the percentage of cost for personal
services is approximately the sane for both units, whereas for fuel the
percentage is nore than twice as nuch for the two |aunches as for the
shi ﬁ The percentage of cost for repairs to vessels is also slightly-
hi gher for the launches. The percentage of cost for consumabl e supgl i es
is quite a bit greater for the ship, due to the cost of taut wire, buoy
and signal material.

There is included herewith the general bi-nonthly schedul e of opera-
tions of the Ship HYDROGRAPHER for the 1936 season, which was foll owed
very closely throughout.

Two round trips to the working ground were nmade each nonth.

Each trip as follows: No. of
1. Away from port Days
(A Actually on the working ground 9

(B) Running to and fromthe working
ground, (tenperature and salinity
observations, reconnai ssance, |o
ratings, training in astronom ca
wor k, engine tests, overhaul of
equi pnent, fire and station drills,
ship inspections, buo?/dconst ruction,

general cleaning, field records,
reports, accounts, etc.) 2
Total days away from port 11
2. Inport:

Goservi ng hol i days, obtaining supplies
and attending to other n scellaneous

official port business 4
Total per trip 15
Total 2 trips *30
* The odd day in 31-day nonths was of fset by
| egal holidays.

A plate shows the distribution of working tinme. This was kept daily
so that the plate shows the actual percentage of working tine consuned in
hydr ography, in establishment of control, in waiting out bad weather and
for certain mnor causes; also the tine consuned in running to and from
the working ground. The average distance to and fromthe working ground
for all of the 13 bi-monthly trips was 280 il es.

Time lost by weather represents the actual daylight working hours
during which the ship was prevented fromworking while on the working
ground. This, however, fails to present an exact account since it does
not include tine consuned in replacing survey buoys, danmaged or carried
away by storms, nor time expended in checking their positions. It does,
| believe, represent the average |oss of time on account of weather to be
expected while working off the Louisiana Coast between April 15th and
Novenber 1st.

"l often say that, when you can measure what you are speaki ng about
and express it in nunbers, you know sonething about it, but, when you
cannot measure it, when you cannot express it in nunbers, your know edge
is of a meagre and unsatisfactory kind. It nay be the begi nning of know
| edge but you have scarcely, in your thoughts, advanced to the stage of
Sci ence, whatever the natter nmay be."

Lord Kel vi n.
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SANTA CLARA VALLEY SUBSI DENCE HAS NOWVREACHED 5 FT. *

E. E Stohsner, Ad
U S (Goast and Geodetic Survey
Known to have begun nore than 16 years ago,
settlenent of an area of 200 square mles
near the southern end of San Franci sco Bay
iscontinuing . . . Maxinmmsettlenent near
southern end of area.

Repeated rerunning of first order level lines at intervals of severa
Kears in the Santa dara Valley near the city of San Jose, California,
as shown continuous settlement of benchmarks. The area affected includes
about 200 sg. m . and the anount of settlenent reaches a maxi numof
slightly more than 5 ft. in the business district of San Jose (popul ation
80, 000). Strangely enough, the point of maxi mum subsi dence is not near
the center of the subsiding area but is near the southern end.

The first indication of subsidence was discovered by a survey nade
in 1920, checking in on benchmarks set in 1912. However, the settlenent
in this 8-year period was not great and inportance of the matter was not
fully appreciated at that tinme. The region was not a%aln traversed by
first-order level parties until 1932. At that tinme the naxi nrum settl ement
had reached 4 ft., and it was apparent, that consi derabl e subsi dence over
a large area was invol ved (Engi neeri ng News- Record, June 29, 1933, p. 845).

Plans then were nmade for observing subsequent changes, as described
inthe following. The elevations as given in this article are subject to
smal | corrections or adjustnents to be made for tenperature and ot her
factors that nmust be applied before the figures can be considered final.
The sumof these corrections, however, probably will not change the val ues
nore than a tenth of a foot.

The earliest records of first-order leveling in this region were made
in 1911-12, when a first-order |level party carried a |ine fromBrigham
Ut ah, to San Francisco by way of San Jose. Levels established at that
time constitute the datumfromwhi ch are measured the |ater subsidences.
Surveys nmade in 1920 extended southward from San Jose al ong the Sout hern
Pacific R R tracks to Santa Margarita, California

In 1931-32 the levels again were checked, this time running southward
fromSan Francisco to San Jose and tying in all recoverabl e benchrmarks on
the old line, even though in sone instances a different route was foll owed.
This releveling was done under a coo?erative agreenent with the California
D vision of H ghways. The results of this work established the extent of
the renarkabl e subsidence in this area and brought about the plans,
al ready mentioned, for closer observation.

A study of results of this survey and conparison of conputations
suggested additional field work to establish beyond question the extent of
the surprising subsidence, particularly inthe vicinity of San Jose, and
also to determne the limts of the area in which settlement had occurred.
Therefore during the winter of 1932-33 leveling was continued. The line
fromSan Franci sco to San Jose again was rerun, and this tine it was es-
tablished that discrepancy with the earliest |evels appeared as far north
as Redwood Gty, 22 mles north of San Jose. At that tine (sprln? of 1933)
t he maxi mum subsi dence on the original benchmark in San Jose was found to
be about 4 ft. Starting fromSan Jose as a center and rerunnin% lines to
the north and to the south established the fact that the disturbed area
did not extend as far as Nles to the north nor to Coyote on the south.

* Reprinted through courtesy of Engi neering News- Record.
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Wth outer boundaries of the affected area thus determned it was

possible to plan a network of l|evel lines such that the rates of subsi-
dence at various points within the area could be studied. This being done,
in the spring and summer of 1934 nore first-order level lines were run and

old lines again were rerun. This field work provided additional inforna-
tion on the entire systemnow known as "the San Jose net," consisting of
some 200 mles of first-order levels and including 360 pernmanent bench-
marks. This entire network was rerun in the spring of 1935 and again in
the spring of 1936.

~These successive surveys indicate progressive subsidence, the accom
panyi ng ﬁlate showi ng graphically the amount between the |ast two surveys.
The bench whi ch has shown nmaxi num subsi dence is P-7, located in the north
bal ustrade of the Hall of Records building in San Jose. Subsidence at
this point is shown graphlcally inthe insert. Despite the |ong interva
(between 1920 and 1932) during which no surveys were made, the general
trend of the curve is indicated rather definitely by the observations of
the past four years.

The rate of subsidence has been increasing in the vicinity of the
Mffat field air base, approximately 11 niles northwest of San Jose.
Benchmark P-7 at San Jose showed a settlenent of 0.87 ft. during the
1932-35 period; in the same time the settlenent of benchmark GII1| at
Mffat field was 0.60 ft. But fromthe spring of 1935 to the spring of
1936, P-7 went down 0.26 ft., while GIIIl went down 0.41 ft. The two
benchmarks selected for this conparison represent avera?e figures for
theLr localities and fromoutward appearances are free fromlocal dis-
t ur bances.

In contrast with the settlenent prevailing quite generally over a
large area, a few exceptions were noted. These are sllght ri ses or
increases in elevations recorded at several points in the ﬁrecise | evel
network. Some of these are noted in the table. Wether this is nerely
a local condition, represents a heaving resultant fromhorizontal com
ponents, or has some other significance, has not been deterni ned.

~ Subsidence in the vicinity of San Jose has been acconpani ed by a
significant indication at nany of the deep wells which are common in this
area; some of the wells are 800 ft. deep. During the past 15 years owners
have been puzzl ed by the apparent rising of well casings and punﬂs. Thi s
becarme neasurabl e as the punps lifted fromtheir foundations. The rea
cause, of course, was that the foundation bl ocks were settling as the
surface |owered, and the nore stable support of the casing tended to hol d
the punp where it was while the foundation sank away fromit. This con-
dition proved quite troubl esone; the customhas been to remove protrudi ng
portions of well casings at regular intervals in order to keep Punps on
their bases. Using the length of the portions of casing cut off, it was
found that some punps had been lifted off their foundations at the rate of
2to 3in. per year, a total in some instances of 2 ft. This has
suggested that only a small part, if any, of the subsidence can be ascribed
to earth noverment of deepseated origin. That is, the cause of settlenent
seens to reside in the first few hundred feet bel ow the surface.

Anot her vi sual evidence of the subsidence appears on the land adj acent
to the shore of San Francisco Bay and within the area where settlement is
occurring. For several years here tidewater has shown a tendency to en-
croach upon the adjacent cultivated area. As subsidence continued it
becane necessary to construct dikes to protect existing inprovenents, in-
cluding val uabl e fruit orchards.

Surveys have been made by the U S Coast & Geodetic Survey, Admira
R S Patton, director; Commander R R Lukens, inspector, in charge at
San Francisco. The witer was chief of party on surveys made in 1936.
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STRENGTH CF THREE- PO NT LOCATI ONS

R M WIson, Chief, Section of Conputing
U S Ceol ogical Survey

In determning the position of a control point b% the "three-point"
nmet hod, the field engineer is often uncertain as to the strength of the
figure involved. He knows in general that the figure is weak if the three-
poi nt ﬁosition is too close to the circunference of the circle passing
through the fixed stations to which sights are being taken, or if it Is too
far outside that circle. By the follow ng nethod it is possible to measure
the precision with which a point can be |ocated under various circunstances,
and to prescribe limting conditions to elimnate unreliable stations. In
order to make it convenient in the field for testing conditions at proposed
| ocati ons, the method has been arranged so as to use only the infornation
that is ordinarily available during reconnai ssance. The nethod may be

appl ied before the position of the station is conputed.

Figure | represents one of the triangles involved in |ocating point P
by the three-point nethod. dven the base, a, and the nmeasured angle, A
subtending it, a circle may be drawn to show the locus of all points from
whi ch that angle m ght have been observed. The radius of the circle is so
large that for a short distance in the imediate vicinity of P the |ocus
may be considered as being the straight line tangent to the circle at P
The direction of the tangent nay be plotted graphically, or calcul ated, by
laying off either of the base angles of the triangle outside the vertex as
indicated in the figure. For exanple, at P an angle equal to mis laid off,
outside of the triangle, fromthe side opposite m Now P na% be noved
along the tangent for a short distance w thout appreciably changing the
size of angle A

If Ais increased or decreased by any snmall, definite anmount, the
radius of the circle is changed and it is possible to calculate the result-
ing transverse or radial displacenent of the locus in the vicinity of P
Let v be the displacenent, in feet, for each second of change in A The
positive direction of v is toward the triangle and corresponds to an in-
crease in A Thenv =Kain which ais the length of the base in m|es.
The coefficient K depends upon the shape of the triangle; its value is
conputed by the follow ng formul a*, taking care to use the signs of the
trigononetric functions correctly:

x =202 4 = cosld + 3m) nomy oy in)

1l = ¢co= EB

! The aerelopaent of Ny
abcre forsuls la ms folliwa: N
20 G . Ei R

] 3
. s = a.sin mcsc A
Hol ding angle n as constant, solve for
the change in Sdue to a change In A Since
A =180°"- m- n, an% change in Aresults in
u

a like change in m t with opposite sign.

Therefore dA=- dm D fferentiate the above
expression first with respect to m-

ds = a.cos mcsc A dm= - a.cos mcsc A .dA
and then with respect to A -

ds = —a.sin mcsc A cot AdA

and add these two for the total change in s
for a change dAin angle A
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In the diagram ds is represented by the line PT, and is the diagonal distance between the

parallel lines representing the loci of P, and of P when A has been changed by dA But it is the
Ber pendi cul ar di stance between these lines, v, that is required. Let the positive direction of v
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For present purposes the value of (5280 sin 1") may be taken to be .0256.
The desired result is obtained by using in the fornula either one of the
base angl es, mor n.

There are only two variables involved in calculating K Therefore,
if this method were to be used for testing a great nunber of three-point
locations, it would be a relatively sinple matter first to construct a
graph to find K for any given values of A and m Since K need be known
only to two or three significant figures, its precision as determned by
a graph is sufficient. Figure IV suggests one formin which such a graph
could be prepared. It night be inproved by enlarging the scale of Kfor
its lower val ues, and reducing the scale of Kfor its higher val ues.
However, the conputation of Kfromthe formula is a very sinple natter if
a table of natural cosines and a slide rule are used.

If the triangle is a very narrow one, the forrmula just given
approaches a formthat is indetermnate. In such cases the three-point
station will be nearly in line with the base. Then, instead of measuring
angle min order to find the value of v, nmeasure the two di stances., D
and d", fromthe station to the two ends of the base. Then v = .0256 Dtp~*

B
al l owi ng certain approxi nations, whenv is in feet, and D, D', and
a are inmles. Because this fornula is so sinple, and because it need
be used only in those special cases in which A or mis within about 5° of
either 0° or 180° , no graph is required as an aid in finding v under these

ci rcunst ances.

It is apparent that the position of the three-point station nust be
known approxinately in order to obtain the value for mor m, D, and D',
and even for Aif It is not convenient to go to the proposed station and
nmake trial measurenents of the angles there. Cenerally the station site
can be indicated on the triangul ation sketch or on a map that may be in
use during reconnai ssance, deternining its position by nmaking a "tracing-
paper three-point" or by locating it In proper relation to local details
shown on the nmap. Values of the angles or distances just nentioned then
nmay be obtained graphically with a degree of precision usually sufficient
for the purposes here descri bed.

Now to | ook at the probl emfromanother point of view extend the
tangent in either direction to a point S. Imagine Sto be a fixed tri-
angul ation station occupied to locate P by intersection, using the line SP
directed by an angle such as A neasured at S. Take the length in niles
fromP to S equal to 39.065 v. Then the changes in A will be equal to
correspondi ng changes in Awhen Pis noved in a direction at right angles
to the line SP. Therefore, whether the line SP is considered as the [ocus
of points fromwhich A nay be observed or as the intersecting line
directed by A', its effect is the same in its transverse control of Pif
A and A are assuned to be of equal precision. Thus the actual condition
of resection (angle A subtending base a) nay be represented by an equi va-
lent elenent of sinple intersection.

- e am Er Em o am = Em E g R o gE AR W o B B wm mk A B

The devel opnent of this auxiliary formula, when Pis nearly in line with the base, a, follows:

= D! -
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ﬂT'P—li&Mu but dT is not quite inlinewth v, so that v =dT cos m
However, both mand A are snmall, so for present purposes it is safe to assune that oos A =1 and
cos m= 1. Then * = EEZ g3 and if, as before, D, D' and aareinmnles, andv is in feet,
and if dAis to be 1" then =» _D;D" 4280 aln 17,
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Assune that the error of measurenent of angle Ais less than one
second, plus or mnus. The three-point station will then |ie somewhere
near P, between two lines parallel to SP and spaced + v and - v respec-
tively fromSP. It may be |ocated anywhere (but not too far laterally

fromP) within the narrow | ane bounded by these parallel |ines w thout
changi ng the value of A by an anount greater than the limts chosen, +1"
or -1". A sketch on a large scale should be drawn to show this condition

inthe locality of P, a scale of one or two feet to the inch is usually
convegl ent. This sketch is shown in figure | for the triangle just dis-
cussed.

~ Figure Il represents the other triangle needed for a sinple three-
point location. It contains the base b and the observed angl e B subtend-
Iing it. PO represents the sane line in both Figures | and I'l. Using

angles B and n and the base b, a large scale sketch can be drawn to
represent the limts which this second triangle inposes upon the position
of the three-point station.

Now Figures | and Il ma?; be conbined to show the conﬁl ete three-point
problem Figure Il shows the two triangles placed together by nmeans of
the line PO which is common to themboth. The related |large scal e
sketches drawn to the same scal e, should be placed together also, taking
care that they remain oriented in agreement with the figures fromuwhich
they were derived. The resulting parallel ogram shaped enclosure shows

the size, shape, and orientation of the area w thin which the three-point
station may be |ocated without distorting either of the observed angles A
and B nore than one second fromtheir neasured values. This parall el ogram
will be small if conditions allow an accurate |ocation by the three-point
nmethod. |If the parallelogramis long and narrow, it indicates that the
location is weak in one direction and strong in the other. As shown to
scale in the figure the size of the parallelogramin feet is based upon

‘oossi ble errors in the neasured angles up to *1". If limts of error
arger or snaller than one second apply alike to both angles the |inear
di nensi ons of the parallel ogramshould be changed in proportion. |If

desirable, different limts of error may be considered selparately for
the two angl es, which would change the shape of the parallelogram The
| ongest di agonal of the parallel ogramindicates the naxi mumrange of
uncertainty in the position being determned under the given conditions.
A prescribed maxi numlength in feet for the |ongest diagonal therefore nay
be specified as a lint, chosen according to the purpose for which the
station is to be used. Then the precision wth which the angl es must be
neasured will be indicated accordi ngH y. O, if an observer knows how
closely he can neasure his angles, he will be able to determne whet her
the strength of the proposed figure will enable himto |ocate a point
within the prescribed |imt of uncertainty.

In third-order triangulation, triangle closures are supposed to be
less than a prescribed maxi numof 10". Construing this to mean that
angles in this class of work nust be neasured individually with errors
never exceedi ng 3.33", the parall el ogram should be drawn with each v mul -
tiplied by 3.33. Then if 5 feet be chosen as the |limt of uncertainty for
the position of the station, no three-point |ocation should be attenpted
when either diagonal of the related parallelogramis |onger than 5 feet.
Since limting errors are being considered, it may be expected that the
probable error of location will then be considerably less than 5 feet.

The limts just illustrated may, of course, be changed to suit various
classes of work. It is to be noted that the limting error in angles A
and B has been considered rather than the probable error, the average
error, or any other neasure of precision. Al so, there have been consi dered
only the two neasured angles A and B, which are independent and j ust
sufficient to locate the new station. Usually, after A and B have been
neasured, the horizon will be closed or the sumangle will be measured as
a check. It is possible therefore to draw a third pair of parallel |ines
on the large-scale sketch, representing the third measured angle and its
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base. This band will generally reduce the area of uncertainty by cutting
two corners fromthe parall el ogram However, since the three angles are
related to one another by a direct nathematical condition, their limting
errors are interdependent. An adjustnent of observed val ues of the angles
is necessary to neet the condition. The three-point station may require
adj ustment, al so, because of sights taken to stations other than the three
required for a sinple location. The method just described in terns of
limting errors may be used as well to translate the probable errors in
the angles of an adjusted three-point |ocation into terns of probable error
of position. The present discussion will not be continued so as to include
the application of this nmethod when adjusted angles are considered, or to
explain the neaning of the smaller area of probable error bounded by sets
of parallel lines related to many conditioned and adjusted angl es.

The three-point problemnay be visualized by considering the equiva-
lent intersection figure. |f P were being |ocated by intersection from
stations Sand T, as in Figure I X its position would be weak if the inter-
section angle were small. Simlarly, since the point really is being
| ocated by the intersection of arcs of circles, Its position will be weak
if the intersection angle between the arcs is small. In any three-point
problemthe intersection angle is equal to 180° (A+B + C), and if this
angle is equal to O the station is "on the circle." It is very easy for the
field man to use this as a partial test since he knows the angle, C be-
tween the bases, and a quick prelimnary measurement can be made of A and B.
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To avoid weak | ocations, the follow ng sinple rule mght be adopted:

Never attenpt a |ocation when the intersection angle, 180° (A+B + C),

is less than, say, 20° But the size of the intersection angl e does not
give conplete information as to the strength of the location. Even with
nore than 20° in this angle, if the equivalent lines of intersection are
too long, the ﬁosition wll not be a strong one. It is safest, therefore,
to rely upon the information given by the parall el ogram

Afew figures are included to illustrate the characteristics of the
parall elograns related to them The location shown in Figure Vis very
strong. Figures M and VIl show | ocations in which the val ue of 180°
(A+ B+ Q is the same, yet the location in Figure M is the stronger.
Figure VII| shows a |ocation involving a narrow triangle in which the
di stances, instead of the angles, nust be measured to obtain the val ue of
v. Figure I X shows a strong | ocation, and the equivalent imaginary inter-
section |ines have been drawn to show their relation to the actual figure.

For ease in conparison, the sane scal e has been used in draw ng the
parallelograns in all of these figures. Scales nore apBroprlate to the
I ndi vidual figures would be preferable if each were to be considered

separatel y.
BOK REM EW
~ THEWRLD INMAPS, by W W Jervis, Professor of Geography in the
University of Bristol, is an interesting and refreshing study in nmap

evolution. Wile the book has been witten with the armof being in-
telligible to readers with no special scientific know edge, it contains
much information and criticismof value to the student of naps and the

map- makers of today. The first half of the book is devoted to an expl ana-
tion of maps and their contents and contains chapters on scal e, azinuth,
projection, detail, relief and lettering. 1In connection with each of these
subj ects are given a great nmany historical references to show the evol ution
of that particular subject.

One may open the book at any page and enjoy what is witten therein.
Prof essor Jervis' nethod of treating this subject is a particularly happy
one. He says of detail that "There is hardly space to do nore than hint
at the wealth of diversity in nodern maps. Their sinplicity and their
beauty are nade nore apparent in their use than in their description.
* * * * The npdern one i s a nost enj oyabl e map to use, and i ndeed, i s an
altogether joyful affair. It discrimnates. |Its detai|l is bal anced and
controlled." "But it is the representation of relief which receives nost
attention. Sﬁeakl n? of modern maps, he says "The relief does not gl ower
inclumsy hachures froma |andscape which aPpears never to have known the
mdday sun * * * The nodern map-naker has lifted his eyes into the hills
and has enjoyed the prospect. The vision has given himcourage to conbi ne
science and art." Professor Jervis praises recent attenpts of conbining
hill-shading with contours and spot heights and thinks it unlikely that a
nore satisfactory solution of this greatest problemof representation wll
be obt ai ned. _ _

The second half of the book contains chapters on maps of the niddle
ages, fanous nap-makers, nodern ma&pr oduction, nodern nmap uses and
t opogr aphi cal maps. The Portol an Charts and sone of the fanous narine
charts of the Mddl e Ages receive adequate attention but nodern marine
charts are scarcely nentioned. This is to be regretted and it is hoped
that Professor Jervis will next turn his attention to marine charts and
give the sane interesting and discerning attention which he has bestowed

upon naps.
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The appendi x contains _a chronol ogi cal list (not exhaustive) of
representative maps from8700 B.C. to A D. 1936 and a bi bl i ography of
al nost 200 itens.

_ The introduction is quoted here alnost in its entirety for its general
interest and as being typical of the style of the book proper.

"I amtold there are people who do not care
for maps, and | find it hard to believe."

R L. Stevenson.

Totravel, to visit new places and see new sights, is
surely the nost desirable thing in the world, but the essen-
tial of travel is freedom conplete freedom to do, think and
feel just as one pleases, and its purpose is to |eave oursel ves
behind as nuch as to be rid of others. To some, of course,
the dread of being left alone is like the horror of a vacuum
nevert hel ess, if we nust have human conpan¥l, it follows--as
the night the day--that we nust sometimes have bad Conpany.
"Let ne have a conpanion on the way," says Sterne, "were it
but to renark how the shadows | engthen as the sun declines."
Beautifully said, but how dreadful not to be able to read the
book of Nature w thout the continual necessity of translating
it to another. These awkward silences, broken by attenpts at
wit, or by the reiterated platitudes of a conpani on whose
commonpl aces are as tiresone as they are meani ngl ess. The
scent of new nown hay and your conpani on devoid of a sense
of smell; snow capped peaks gnawi ng into a clear blue sunmer
sky and your conpani on short-sighted; the setting sun and the
whol e floor of heaven inlaid with patines of bright gold, the
greys and pinks of early nmorn, and your partner colour-blind.
I'n any case, to give rein to one's feelings before others
savours sonewhat of ful soneness and affectation. It is not
nerely that V\%ou may not be in accord on the objects and cir-
cunst ances whi ch present thenselves, but to seek to unravel
the delicate thread of our feelings at every turn and to nake
another feel an equal interest, is a task for which few are
conpetent. In travel we should amass sensations rather than
seek to anatomse them No! The best of all Good Conpani ons
to take with you to a strange place is undoubtedly A VAP. [f
you have attained to that nost enviable state, of being able
to be alone; if you do not need the solace of hunman conpani on-
ship; if you can be your own philosopher and your own friend,
then a map need be your only guide. Amap is nore than a cheap,
conci se and portable guide, as we attenpt to show here. It is
as a guide, however, that the map appeal s to the ordinary user.
Havi ng none of the drawbacks, and many of the best character-
istics of the human guide, a nap is greatI%I preferable to a
second-rate guide. [t speaks a |anguage that needs no inter-
preter, whatever ﬁour nationality; it Is vivid, picturesque
and accurate, w thout being officious, statistical or dry. A
?OOd map is clear and easily understood. |If it sonetines gets

ost, at least it never retires frombusiness on the accunu-
lated gratuities of its clients.

"Amap differs, too, inthis. It is only intelligent if
you are intelligent, only humorous if you have hunmour, has
personality only if you possess one too. It flatters your

geni us; reflects your personality. |If it gives you no joys
and no surprises, there should be at |east a suggestion that
the fault does not perhaps lie with the map.'

THE WORLD I N MAPS is published by George Philip and Son, Ltd.,
32 Fleet Street, E. C 4, London.
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MARKI NG GRAVI TY STATI ONS

Carl 1. Aslakson, Hydrographic and Geodetic Engi neer
U S Coast and Geodetic Survey

There is little that is new regardi ng net hods and equi pnent for mark-
ing stations. Frequently, however, new conbi nati ons of nethods previously
enpl oyed are devel oped. During the winter season gravity stations were
marked in a new manner that proved to be both expeditious and econom cal .
The witer clains nothing original in the nethod described bel ow The
procedure and equi pnent are too sinple not to have been used before either
In whole or in part.

Good qualit%/ marks requiring a mninumexpenditure of tine and a
m ni nrum amount of equipnent are primary considerations on gravity work.
Truck space is very linmted and consequently there is no roomto carry a
supply of pre-cast marks. Metal renovabl e forns commnIK used for the
tops of nmarks are unsuitable for gravity marks because the party noves
before the concrete has set and the forns can not be renoved w t hout
weakening the mark or delaying the party. Woden forns are unsati sfac-
tory as considerable tine in required to construct themand | unber
storage space is not avail abl e.

The essential equi pment needed to establish a mark by the nethod
used on the gravity party consisted of:
(1) A post-hol e auger
(2) A square-edged, D handle

shovel
(3) Asmall, light weight
m Xi ng box

(4) A pouring funnel
(5) Paper fornms for the tops
of marks.

The Chief of the Section of
Level ing has |ong been an ad-
vocate of the use of post-hole
augers. A hole nmore than 8
inches in dianmeter can be dug
quickly with this tool and is
satisfactory for gravity nonu-
ments. Augers which are
adj ustabl e for holes from6
inches to 10 inches in diameter
may be purchased.

A D-handl e, square edged
shovel is entirely satisfactory.

The m xi ng box is nade of
10- gauge sheet iron without
reinforci n% Usual Iy mxin
boxes are heavily reinforce
W th boards and are consequent -
|y very cunbersone. Reinforcing
is not necessary. A box nade
of 10-gauge sheet iron with
joints riveted and sol dered is
very sturdy. A satisfact orY
box may be nade froma single
pi Sce OL ‘slgeet rrr]et aII, 36 |$ﬁhes
, . . . wi de an i nches | ong. e
Equi prent used in marking stations. edges are bent at ri gh{‘?j angl es
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to nake the sides 6 inches high. The ends have a rather flat slope of
about 30 degrees. This flat slope is inportant. It is nuch easier to mx
concrete in this type of box than in one which has 45° or steeper sl opes.
Al seans nust be soldered as well as riveted. The conplete cost of this
box will be from$5 to $6.

_ The pouring funnel is an essential feature because without one it is
i npossi ble to pour concrete into an eight inch hole wthout knocking dirt
fromthe side of the hole which will mx with and weaken the mark. The
pouring funnel is nmade of 16-gauge, gal vani zed, sheet iron rolled into a
tube 8 inches in dianmeter and 30 inches long. A flare or funnel of the
sane naterial is riveted to one end. The edge of this flare should be
beaded and all joints soldered and riveted. The cost of this piece of
equi prent i s about $2.50.

The paper forns conplete the necessary equipnent. These forns are
made of heavy, glossy, red pressboard. They are carried flat, 50 forns
requiring a space 1 foot by 2-1/4 feet by 3 inches. The edges of the forns
are provided with two rows of holes in which coomon paper fasteners are
pl aced when the formis rolled into shape for use. Two hoops of Iight
steel are provided with each formto relieve the strain on the paper when
the formis filled with concrete. These forns were constructed under the
direction of the Chief of the Instrument Division at the request of the
witer and may be obtained fromthe office on requisition. They proved to
be highly satisfactory and are inexpensive. ne is used for each nark and
left permanently in place.

Pouring concrete into funnel
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Briefly, the manner of marking stations with this equi pment is as
fol | ows:

(1) Dgaholewth the auger, belling the bottom

(2) Mx concrete of desired proportions.

(3) Place the funnel in the hole with the flare flush with the
surface of the ground and fill with concrete. Wen the hole is filled
slow y w thdraw funnel, puddling and addi ng nmore concrete as funnel is
wi thdrawn to keep the concrete level with the ground surface.

(4) After the funnel is renmoved, work the paper formcarefully
into the concrete until the top is at the desired hei ght above the
ground surface. Then fill the formto the top, place the disk and snooth
and |l evel the top concrete surface with a trowel. If nore than 6 inches
of the formprotrudes above the ground surface it is advisable to bank
it wwth dirt as the formis filled

(5% It is very iqPortant that the m xi ng box and funnel be
thoroughly cleaned imrediately after use. |f even a snmall anount of
concrete adheres to the surface of the gal vani zed iron and hardens, the
SnF%re Furface w || soon becone coated with ascale, which will nake them

ifficult to use.

An objection to the use of a post-hole auger for digging hol es may
be raised on the ground that it can not be used in all types of soil
This objection is not valid because there are few |localities where a mark
can not be established either in a hole dug with a post-hole auger or in
a drill hole in outcropping bed rock. In establishing about 60 marks
over seven States, no soil was found which was too hard to dig with an
auger .

_ The principle advantage of the above described nethod is the short
tine required to establish an excellent, permanent mark. Under average
conditions one man can dig the hole, mx the concrete, prepare the form
pour the concrete, stanp and set the di sk and cl ean the equipnent, in
about thirty five mnutes.

THE BJERKNES CYCLONE MODEL i s
used to gai n an under st andi ng
of weather conditions. The
central part of the figure
shows the wind distribution in
the horizontal found in any
wel | organi zed di st urbance.

The doubl e arrows represent
warmair currents, and the
single arrows cold currents.
The upper portion of the

figure shows a vertical section
t hrough AA of the centra
figure, while the | ower portion
shows a vertical section through
BB. The vertically hatched
areas indicate precipitation.

Court esy Engi neeri ng News- Record, February 4, 1937.
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TAUT WRE AND SUN AZI MUTH TRAVERSE COMPUTATI CN

G L. Anderson, Hydrographi c and Geodetic Engi neer
U Coast and Geodetic Survey

The hydrographi ¢ surveys executed by the Ship HYDROGRAPHER duri ng
the 1936 field season were in an area in which it was necessary to use
surveyi ng buoys for the major part of the control. Lines of buoys were
establ i shed normal to the shore Iine fromthe limt of visibility of shore
signals out to the 11 fathomcurve, a distance of about twenty mles. The
buoys at the inshore end of each line were |ocated by sextant angles to
three or nore shore signals and their positions were determned graphic-
ally on al um num sheets on a scale of 1:40,000. dosed traverse |oops
were forned by two adjacent lines of buoys and the connection at the outer
ends. The corrected taut-w re di stances and sun-azi nmut hs between adj acent
buoys were conputed in a plane traverse to give the positions of the buoys
inthese loops. Al except the outer two |1 nes of buoys are used in the
conputations of two traverse |oops, each line of buoys being used with the
adj acent line on each side to forma traverse loop. The final positions
of these buoys are the nmean val ues obtained fromthe two traverse | oops.

Plate |, "OONTRCL FCR HYDROGRAPH C SURVEYS', shows the relative
positions and the nethod of location of all buoys used during the season.

The conputation and adjustnment of two a%iacent traverses are given in
detail. In the form OOWUTATION CF TRAVERSE, in colums No. 2 and 3 are
entered the corrected sun azinmuths and taut-wre distances between ad-
jacent buoys. The sines and cosines of the sun azinuths are entered in
colums No. 4 and 5. The latitude differences and departures in col unms
No. 6, 8, 10 and 12 are obtained by multiplying the taut-wre distances by
the sines and cosines of the sun azinuths. The |oop closures are deter-
mned by taking the difference between the totals of the north and south
colums for latitude and the |like difference of the east and west col ums
for longitude. These are then conpared with the differences between the
geo%raphic positions of the two fixed inshore buoys as scaled fromthe

1: 40, 000 scal e alumnumsheets. To the differences of longitude it is
necessary to apply a correction for the convergence of meridians before
the loop closures can be determined. This correction is obtained by

mul tiplying the difference between the val ues of one mnute of |ongitude
at the north end and at the south end of the loop by the longitude differ-
ence between the two inshore fixed buoys. After the latitude and
longitude closures are deternmined, the |oop adjustment corrections are
applied to the latitude differences and departures as entered in col unms
No. 7, 9, 11 and 13. The corrected differences of latitude and |ongitude
inneters are entered in colums 14 and 17. These corrected differences
of latitude and longitude are then applied to the geographic position of
the fixed buoy and the adjusted latitudes in mnutes and neters are entered
in colums 15 and 16, and the adjusted longitudes in colums 18 and 19.

The final positions of the buoys in the line PIE - WKE are obtained
by taking the means of the positions fromthe two traverses of which the
I1ne of buoys forma part.

It is believed that the above described nethod of obtaining buoy
positions is superior to other nethods for sinlar areas. For the data
available this method is believed to give nore accurate positions than any
graphic nethod and the resulting positions are obtained nore quickly. The
nmotion and vibration of the ship at sea nake accurate |ocation by graph-
ical neans very difficult whereas they do not interfere with conputations.

At the beginning of the season graphic methods were used to |ocate
the control buoys. projection, scale 1:80,000, had been constructed on
an alum num sheet and this scale was necessary in order to include
sufficient area of the working grounds. The positions scaled fromthis
sheet were to be used in hydrographic surveys, scale 1:40,000. Since the



54

enl argenent of the scale of a control survey is extrenely undesirabl e,

ot her possi bl e nethods were consi dered. An excessive nunber of al unmi num
sheets woul d have been required to cover the area on a scale of 1:40, 000.
The method finally adopted and which is described herein requires a series
of al um numsheets, scale 1:40,000, which include the shore control and
the buoys along the shore at the inshore end of the traverses; and an

of fshore al um num sheet at the scale of the RAR survey for the graphic
location of the offshore RA R buoys.

COMPUTATI ON GF TRAVERSE
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In the GOWPUTATI ON CF TRAVERSE the Monroe conputing rmachi ne was used
to advantage. The taut-w re distance was nulti EI ied on the nmachi ne by the
natural sine or cosine to obtain respectively the difference in |atitude
and departure. At first a table was conputed fromwhich the difference
in latitude and departure were taken directly, but the use of the table
was abandoned in favor of direct conputation when the extent of the
necessary table was |learned. The conputing nachi ne was used al so to ob-
tain the final position in mnutes and neters of latitude and | ongitude
by applying the corrected differences to the values for the preceding
buoy 1n the traverse.

GOWPUTATI ON GF TRAVERSE
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ADJUSTED PGSl TIONS CF BUOYS ON LI NE PI E- IKE

LATITIDE LONGITUDE
Trev.#l Trev. #2 Mean Trav.#l Trev.#2 Mean

M. !]1. M. m. . M.
LIN 20° sg° 645 655 648 0° ga 7an T4V 748
MAF 25 04 1546 lag 163 20 2B Yi& 710 71X
KIL 28 &l 1312 1332 1382 90 2B 401 304 400
OAR 23 49 409 435 432 a0 22 mo s =49 250
Fall E8 46 1078 1105 1068 a0 a2 a7 a 94
SUR 28 44 it 114 95 pd 2l 1875, 15EW 1572
TOM 28 41 1031 1077 1354 al 21 1414 1406 1410
UEE 28 3% 103 155 129 ag 21 1237 1877 l1za8

The conputed positions of the buoys at the offshore ends of the
traverses were plotted on an al umnumsheet, scale 1:80,000, and from
tﬂem Lhe positions of offshore RA R "buoys were obtained graphically on
t he sheet.

The approximate |engths and closing errors of the conputed traverses
are as foll ows:

KEY - TON 40 miles, Lat. -115 m Long. -48 m
TON - GEM 39 mles, Lat. - 45 m Long. -84 m
GEM- MM 41 mles, Lat. + 10 m Long. +29m
VM- BIT 42 mles, Lat. - 61 m Long. -128 m
BIT - PPIE 47 mles, Lat. + 52 m Long. - 57 m
PIE - HP 43 miles, Lat. - 8 m Long. - 42 m
JET - TAB 22 miles, Lat. + 7 m Long. +11m
PAR - DAY 30 mles, Lat. + 1 m Long. -135 m

Average closing error per mle, Lat. 1.2 m, Long. 1.8 m

I NVESTI GATI ON CF MARI NE CASUALTI ES

Under a recent act of the Congress provision was nmade for investiga-
tion of marine casualties by one of three boards, A B, and C Casualties
involving loss of life will be investigated by the A board, consisting of
representatives of the Departnents of Commerce and of Justice and of the
Coast Quard. This board I1s not limted in its functions but is given the
broadest scope. It is required to go into the fundanental causes of an
accident and to establish definitely the responsibility. The board wll
investigate the possibility of structural failures, of laxity in inspection
by Government inspectors, culpability of officers and crew, I nadequate
equi prent, failure of aids to navigation and other features devel oped
during the inquiry.

A marine casualty involving serious destruction of a ship and property,
but not including loss of life, wll be investigated by the B board. This
board will consist of a Supervising Inspector and two traveling inspectors
of the Bureau of Marine Inspection and Navigation. Al matters of a |ess
serious character not covered by the A and B boards will be considered by
the C board. Personnel of this board will also consist of menbers of that
Bureau who will be especially designated by the Secretary of Comrerce. It
is expected that this board will be mainly concerned with cases affecting
personnel such as neglect of officers in mnor groundings or accidents and
of ni sdermeanors by nenbers of the crew of vessels.
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ALEUTI AN | SLANDS SURVEY

Extracts from 1936 Season's Report of A M Sobi eral ski,
~ Hydrographic and Geodetic Engi neer,
Commanding Oficer, U S Coast and Geodetic Survey
Ship SURVEYCR, May 1, 1937.

R d K X K ¥ N Ok N X

Commander Sobi eral ski has had over 12 years' experience survey-
ing in Alaskan waters, and the officers and crews of vessels
whi ch frequent the A eutian Archipelago, wll know that he has
only mldly expressed the hazards of surveying those renote and
dangerous waters. (Editor).

* F K X K K ¥ £ R

The need for a conprehensive survey of the A eutian |Islands has |ong
been recogni zed, but since the nost pressing requirements of navigation
were nmet by a good reconnai ssance survey of the Fox |slands Passes nade in
1901, the ships of the Coast and Geodetic Survey were used in other parts
of Al aska where demands for surveys were nore urgent. Recently, an
awakened interest in these islands, nmade it advi sable to undertake these
| ong postponed surveys - - -.

During the seasons 1934 and 1935 the SURVEYCR conpl eted the survey of
the Krenitzin group while the D SCO/ERER extended control westward to
Bogosl of and Umak | sl ands, and had conpl eted the offshore work al ong the
north side of the islands fromuUni mak Pass westward beyond Bogosl of [sland.

Control had been extended by the SURVEYCR al ong the south side of
Unal aska to a junction with the DISCOVERER S work in the vicinity of
Kashega Bay on the line Spray-Juan.

Leaving Seattle on May 6, the vessel arrived at Ketchikan on the 9th
where the sal es agency and the boat house were inspected in accordance
with instructions dated March 25, 1936 and March 27, 1936. Proceedi ng
via Cape Qmaney and carrying a dead reckoning line of soundings al ong
the parallel of 58° N, the route through Wal e Passage was chosen because
of a baronetric depression to the westward. An incident of the voyage
was the receipt of a radi o message when off Larsen's Bay that a woman was
in urgent need of medical assistance. As we were only an hour's run
F! stant, rE'hIed nmedi cal officer was sent ashore and arrived in tine to de-

iver a child.

The vessel arrived at Dutch Harbor on May 17, and proceeded the next
day to Kashega, establishing a canp there and on Umak Island, then re-
tHrned E)O' Pjtch Harbor to launch the WLDCAT and nake some repairs to the
ship's boiler.

- ol A m om = o e -

In the early part of Septenber some night observing was done using
four observing parties in an attenpt to conplete the long lines to Umak
Island. This work was not conpl eted when on Septenber 9 an unusual
succession of storns prevented all field work for sonmetime. On Septenber
17, Lieutenant Reese and five nmen were left in canp near Wslow Island to
conpl ete the observi n% on the triangulation schene in the vicinity of
Cape Cheerful while the vessel took up work in the vicinity of Umak Pass.
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Oh Sunday evening, Septenber 27, news was received of the tragic |oss
of Lieutenant Reese and Quarternaster Max McLees.* They had left canp on
Septenber 26 in a dory with outboard nmotor to get supplies and to communi -
cate with the ship, and the nmen remaining in canp had seen the dory cap-
size and drift seaward with the nmen clinging to it. They were hel pl ess
to give any assistance and no word of the accident was received until two
of the nen nade the long hike to Unal aska over extremely difficult country.
A Qpast Quard cutter imrediately put to sea, although a %ale was bl ow nﬂ
at the tine, but there was little hope even then, sone 36 hours after the
accident, in viewof the terrific gale which swept this area. The
SLRVEYCR got under way at 2 a.m, and proceeded to the vicinity and spent
the next three days searching the area.

This tragedy deeply affected the party, conmng so close to the end
of the season, as steps had al ready been taken to close the season's worKk.
The canps were picked up and field work closed on Cctober 4.

VWeat her Condi ti ons

The 'Aeutian Low is a recognized meteorol ogical condition. At
frequent intervals a depression travels roughly along the axis of the
islands, usually to the southward. As the depression approaches, south-
easterly to easterly gales occur, their force depending on the intensity
of the depression. Southeasterly wi nds are al most al ways acconpani ed by
rain and mst, but in the lee of high land there nay be an area of clear
weather. As the depression passes, the wind shifts to northwest or west,
bringing clouds and fog fromthe Bering Sea, which may be st oned by the
hi gh ranges, but drift through the passes and the |ow pl aces between
ranges. Under such conditions, there may be some clear weather on the
south side but especially in July the fog is liable to drop down suddenly.

If the depression passes to the northward, the wind will shift to the
sout hwestward, bringing fog and |ow cl ouds.

The few spells of clear cal mweather occur when the barometer is
noderately high. But a high baroneter may bring calns with fog or sone-
times strong northwesterly winds. A fine day is usually followed by a
sout heasterly or southwesterly w nd.

The direction of the wind is controlled by the path of the depression
and the |ack of observing stations to the westward nakes it inpossible to
determne the path accurately. Many depressions in the sumertine progress
slowy and eventually fill up, causing a long spell of uncertain weather.

In the early part of Septenber there is usually a spell of good
weat her, but sonetine about the mddle of the nonth the Interval between
the depressions decreases and their intensity increases. There is little
wor ki ng weat her after that.

The westerly and northwesterly w nds predom nate duri n% the summer,
but the southeasterly winds are generally stronger. Thus the north shore
is exposed to more wind, but the swell is not as heavy and goes down nore
qui ckl'y than on the south shore, so it cannot be said that one side is any
better than the other, for survey work.

Weat her records at a protected inlet such as Dutch Harbor give little
indication of the conditions at nore exposed |localities, for there are

"Reese Bay, a previously unnaned bay on the north shore of Unal aska

I sland between Cape Cheerful and Cape Wsl ow, has been named in honor

of Lieutenant Reese; and a large glacial |ake just inshore fromReese

Bay has been naned McLees Lake in honor of Quartermaster Max MLees.
(Editor).
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very many days when it is clear in Dutch Harbor and dense fog just a few
mles away. The record at such a point as Samal ga off the sout hwest end

of Umak woul d show low visibility during the whole summer with very few
days of sunshine

It is evident that except when a general stormcovers the area there
are patches of clear weather on one side or the other. |In fact when we
have several canp parties in different localities, there are feM/dags
when all parties are prevented fromwork. The advantaﬂe of being able to
pass fromone side to the other to take advantage of these spells is
subject to only one drawback, - the good spells always end in fog or nist
so that the passages fromone side to the other nust al most always be
nmade under these adverse conditions, and navigating these passes, with
their strong currents and tide rips, in fog requires particularly carefu
navi gati on.

M W W o W W A P

The weat her conditions nake it necessary to carry on triangul ation
in a haphazard way. Stations have to be established w thout sufficient
reconnai ssance; after the signals have been built, a nonth or nore nay
el apse before it is possible to occugy them in the meantine gal es nmay
have disturbed the signals. In a schene with lines averaging 10 mles in
length there are only a few days during a season when all the stations
can be seen. Hence It is necessary to observe directions here and there
as they show. Under these conditions, it is no wonder that it is diffi-
cult to get good closures. The alternative, however, of devoting a |arge
Party exclusively to triangul ation would be enornously expensive. Were

onger lines are involved it will be necessary to keep parties in canp at
the stati ons.

Much of the topographic work was acconplished by parties in canp
near a triangulation station while waiting Tor observing weather. A dory
with an outboard motor was used for transportation and haul ed out on the
shore when not in use. Naturally, the work under such conditions is ex-
tremely arduous and hazardous. In mlder clinates, an occasional ducking
is nore or less a joke, but in this country, where the water is so cold,
the constant wetting in making |andings taxes the hardi est constitution.
The boats are quite frequently swanped nmaking it necessary for the nmen to
swimfor shore

A r Phot ogr aphs

Air photographs of part of Unal aska Island eastward of Kashega Bay
were taken in 1935. Prints of these were furnished to this party. A
Projecting canera was built and as control becane avail able, the shore

ine was enlarged and roughly oriented on the planetabl e sheets. This
nethod facilitated the field work considerably. The signals for hydro-

graphic work were all located on the pl anetabl e sheets and "spotted" on
the photographs, but detail was 'rodded in' only when not distinct on the
phot ographs. This was a great saving, - especially where clusters of

rocks, et cetera, occurred. n the planetable sheet frequent cuts were
taken to mountai n peaks and vertical angles recorded. No attenpt was
nmade to determne el evations fromthe photographs, but since the positions
of the peaks could be obtained fromthe radial plot, the cuts were nerely
for identification and the el evations were conputed fromthe verti cal
angles. O course, a few prom nent peaks were |ocated by pl anetabl e cuts
to control the photographs. The area covered by this method includes
Skan Bay, Kashega Bay and Pumi cestone Bay, an extrenely rug?ed area with
el evations u? to 4000 feet. The flights were not laid out for the best
results in plotting, but it was a renarkabl e achi evenent to obtain the
phot ographs at all under the weather conditions prevailing in this area.

| have seen the airplanes |leave at daylight in perfectly clear weat her
and within an hour the bay woul d be enveloped in thick fog, making it
necessary for themto nake a |anding under such difficult conditions.
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Unfortunately, the photographs covered only a snall portion of the area
to he surveyed.

In accordance with instructions dated February 28, 1936, a |line (of

hydr ography) was run southeastward fromthe vicinity of the west end of

Unal aska Island across the Aleutian Deep. The greatest depth obtai ned
was 3700 fat hons.

A nmarked decrease in the nunber of exPerienced seanen appl ying for
shi pnent was noticeable after settlenent of the labor troubles on the
Pacific Coast. W have plenty of applications frominexperienced nen, but
a certain proportion of experienced seamen are essential in operating a
vessel of this tyPe, particularly in hoisting and |owering the heavy
 aunches, naking | andings, and related activities. Permanent enpl oyment
will attract nore nen, and there is need for sone action in this direction.

The acconplishments of the season speak better for the work of the
officers and men than any statement regarding their qualifications.

The snoot hness with which the organi zation runs, requiring a mnimm
of supervision is due in large neasure to the fact that the chref petty
of ficers have been attached to the vessel for many years and it is a
strong argurment in favor of pernanent appointments for these positions.

&

SCOITI SH BARD AND ENA.I SH ROVER
Licht Ke'er - Scotched

["Il jist begin by saying that ny nane's no' kent at a'
In nmountaineering circles, but it's nony fau't ava'

|'ve never tackled Everest--nind, no but” what |'m gane--
But I've dune a pickle climmin' on a nountain nearer hane

I'mfair forfeichan spielin' up aul' CGiffell ilka day,
Whi I st puir aul' John S. Harrison near conked oot on the way;
For luggin' batteries up a hill is no' exactly fun;

John swore the hale clanjanferie wad wey gey near a ton.

Ae nicht | spent upon that hill | got an unco fricht,

Wien | was gettin' sprauchled doon, the aul' rnune dimmed her licht,
| waded through the heather an' tummelt owe a rock,

Then waunnert in the brecken an' got hane at fowe o' clock

['ve nae fau't tae fin' w' Qiffell--much--it's glorious through the day,
But getherin' roon' the tap at nicht, the clouds get cauld an' grey--

['I'l maybe try the Jungfrau next, an" syne the Matterhorn--

But for the neenit, Oiffell gars nme wi sh I'd ne' er been born:

The | ament comes through the first Lightkeeper in Scotland, engaged
in the new Triangul ation of Geat Britain.

Wuld that this Bard mght have a season on Bil by portable steel towers!

* Courtesy "Enpire Survey Review', Vol. IV, No. 23, 1937, p. 59.
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AUTQVATI C BRAKE SOUNDI NG MACH NES

F. G Engle, Hydrographic and Geodetic Engineer, Retired
U S. Coast and Geodetic Survey

Soundi ng machi nes, with inproved control nechani sns and
autonati c brakes, designed by Commander Engle, were used for
the first tinme during the past season by the Ships SURVEYCR
and D SCOVERER  The Commanding Cificers of these two vessels
report that the machines proved to be definitely superior to
sounding machines formerly used and the autonatic brake was
a very desirable feature. This ingenious device permts the
wire to pay out rapidly and stops the reel autonatically when
the bottomis reached. This results in a saving of tinme and
nore accurate soundings as the wire is not allowed to pay out
after the lead strikes bottom Comrander Engle's description
of the soundi ng machi ne foll ows.

(Editor)

This machine is for use with a 30-pound sinker in connection with a
power drive unit, such as an electric nmotor, gasoline engine or |aunch
Eropelling engine. The drive shaft extends beyond the frane and has a

eyway for fitting a gear for chain drive or a pulley for belt drive from
the power unit.

The reel revolves on a steel shaft, which is threaded into the frame
on the operating side, and which carries a split collar in a housing
fornmed in the hub of the reel. Rotating the shaft about 30 degrees, by
nmeans of the control handle keyed to it, noves the reel |aterally between
a cone friction brake attached to the operating side frame and the cone
friction drive. Wre is payed out by the slipping of the reel on the cone
brake and it is hove in b¥ engagenment of the reel with the drive friction
cone, the reel revolving freely on the shaft. The drive nmenber is a hollow
shaft fitted in the frane bearing and over the fixed control shaft.

An automatic brake is provided to stoE the reel instantly when the
sinker reaches bottom This brake is of the band type and is actuated by

a spring exertin% a tension of from40 to 70 pounds. The spring exerts

its tension in the direction of rotation of the reel when paying out, so
that the inertia of the reel assists the sprin% in tightening the brake
when it comes into action. The band brake is held in the off position by

a catch, or trigger, as long as there is sufficient tension on the wire to
hold down a tension pulley against the action of two springs. This tension
pulley rotates freely on a bar connecting two arms. The two arns rotate

on bearings concentric with the shaft under the action of a spring on each
arm The sounding wire is taken off the under side of the drumand over
the tension pulley and is then led over the registering sheave.

The trigger holdin? the band brake in the off position is rel eased by
a camon the tension pulley arm the cambeing adjustable on its armto
allow for different angles of lead of the wire between the drumand the
registerin? or fair-lead sheave. It is so placed that the trigger wll be
tripped only after the tension pulley assenbly has rotated 15 or 20 degrees
fromthe position it occupies under the normal restraining tension of the
W re when paying out at suitable speed. As a restraining or paying out
tension of the sounding wire of from5 to 10 pounds will be required for
Froper operation of the autonatic brake nechanismw th ordinary angles of
ead of the wire, a sinker mei%ht of not less than 30 pounds w Il be
necessary, and the fair-|lead sheave shoul d be nounted |ow and well in
front of the machine to keep the lead of the wire low and thus extend the
tension armsprings as nmuch as possi bl e when payi ng out .
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AUTQVATI C BRAKE SOUNNDI NG MACH NE
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AUNDING MACHINE MOUNTING

Dotted |ines show inproper mounting of fair-lead and consequent _
position of tension arns when paying out. Full Iines show proper mounti ng.

Bef ore Faying out, the reel is held against the cone brake by the
control handle with only enough pressure to keeg the reel fron1rotat|ng
under the weight of the sinker. The autonatic brake is then rel eased by
nmeans of a handle provided for this purpose of the wire is allowed to pay
out at suitable speed under the restraint of the hand brake. Sufficient
restraint nust be held on the wire bg nmeans of the hand brake to keep the
tension pull ey down several degrees below the point where it will trip
the brake trigger. |If thewire is allowed to pay out too fast, the ten-
sion of the wire will be decreased to a point where the tension pulley
arnms will spring up and rel ease the autonatic brake trigger before the
si nker reaches bottom Wth a sinker of about 30 pounds weight it should
be possible to 8a]y out at a speed of 150 to 200 fathons per mnute in
depths up to 200 fat hons.

Wien the sinker strikes bottomand the wire slacks, the tension
gulley arms Will rotate under the action of their springs, tripping the
rake trlg?er and taking up the slack in the wire resulting fromthe
rotation of the reel between the instant the sinker strikes bottomand
the stopping of the reel by the brake. As the brake action is verY
positive nost of the slack is due to the inertia of the tension pulley
assenbly, which causes a slight delay in tripping the brake.

Wien starting to heave up, the band brake nust first be rel eased by
the handl e provided for the purpose. The control handle is then rotated
clockwi se to the clutch position and only sufficient pressure should be
aPpIied to the control handle in heaving up to prevent the clutch from
slipping. As the |leverage between the control handle and reel nmotions is
quite high, considerable pressure is exerted on the clutch by a noderate
pressure on the control handle. Excessive force on the control handle in
either the brake or clutch position will severely strain the franmes.

For hol ding the weight of the lead on the hand brake, the latter can
be held in the applied position by nmeans of a heavy rubber band or section
of inner tube secured to a standard attached to the frame, the other end
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of the rubber band being slipped over the control handle in such a way
that it can be detached quickly.

The pressure of the clutch against the frame, and of the shaft collar
inthe reel housing, is taken on three roller thrust bearings, |ubricated
through the drilled shaft and oil grooves froman alemte fitting in the
end of the shaft.

As the clutch and cone brake linings wear, the throw of the control

handl e between the clutch and brake positions will increase. It can be
brought back to the desired anount by neans of the three adjusting nuts
securing the cone brake drumto the reel. The adjustnent should be nmade

by turning each nut about one-half turn at a time, being careful not to
bind them and repeating the process until the desired throw is secured.

An adjustnent for wear of the automatic brake lining is provided by
nmeans of a bracket having a notched surface and a slot for the bolt which
secures the end of the brake band to it by means of a simlarly notched
bl ock attached to the brake band.

An interlock is provided to prevent the application of the automatic
brake when the clutch is engaged and conversely to f)r event the engagenent
of the clutch until the automatic brake has been rel eased. This interlock
consists of an offset crank, which pivots on a shoul der screw attached to
the frame. The lower armof the interlock is attached to the novabl e end
of the automatic brake band and the upper armis formed so as to land on
the control armhub if the brake trigger is accidentally tripped while the
clutch is engaged and prevents the application of the brake. Wen the
autormatic brake is in the applied position, the upper end of the interl ock
i nt erposes between the control armhub and the frame hub, preventing the
engagenent of the clutch.

Provision is nmade for |left-hand as well as right-hand operation of the
machine, that is, leading the wire fromthe left side of the machi ne as
viewed fromthe operator's position, as well as fromthe right side. This
is acconplished by providing the front frane with opposite drilled bosses
for the trigger and brake release shafts and holes ftor attachment of the
brake adjusting bracket and the interlock.

Rght and left-hand brake brackets and interlocks are furnished as
these parts are not reversible.

The machine can be dismantled readily by sliding the operating side
frane and attached brake assenbly off the shaft. To do this, release the
automatic brake on its trigger; remove the two operating frame hol di ng
down studs, the control and brake rel ease handl es, the tension pulley shaft
stud, the top frame spacer nut, the lower left frame spacer nut and the
rear | ower ri?ht frame spacer nut. It will be necessary to rotate the
shaft in the frame as the latter is withdrawn and the wei ght of the reel
shoul d be supported on the wooden wedge provided for this purpose when
w thdrawi ng the frane.

In assenbling, the automatic brake should be in the rel ease position
so that it can slide on over the brake drum The frame hol di ng down studs
should be set up tight before the frane spacer nuts are tightened. The
machi ne shoul d never be operated with the spacer nuts | oose as the spacer
bolts nust take the thrust of the clutch and hand brake. This is consider-
abl e, due to the high I everage of the wormscrew, and the nachi ne may be
danaged if operated with the spacer nuts | oose.

The bolt holding the end of the band brake to its bracket should be
kept tight as there is a strong tension on the band when the brake acts
to stop the reel. As the band lining wears, it should be conpensated for
by adjustnent in order to keep the brake spring effective and for proper
operation of the interlock.
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When heaving in, it will be necessary to lay the wire evenly on the
drumby drawing the bight of the wire fromside to side as with other
nmachi nes. The tension pulley shaft and other working parts shoul d be kept
wel | lubricated but care should be taken not to use too nuch oil in the
shaft alenite oiler, for it may find its way to the cone brake and clutch

friction linings. Qease should not be used.

If desired, the machine can be operated w thout the automatic brake
By EOt reeving the wire over the tension pulley, or by renoving the band
r ake.

Wien the nachine is not in use, the autonatic brake should be tripped
so as not to weaken the brake spring by keeping it fully extended.

&

BRI DGE W NDSH ELDS

R F. A Studds, Hydrographic and Geodetic Engi neer
U S COoast and (eodetic Survey

~ The a_ccorrﬁanyi ng drawing shows a t¥pe of windshield for ships'
bridges which has a deflector forward of the shield. The spacing between
the two is wider at the bottomthan at the top, thus building up a w nd
pressure which directs the wind above the plane of the top of the shield,

up and over the observer's head.

Model s were constructed by M. J. Carl deJonge and tested with a
battery of four 18" electric fans placed about 10 feet away. The centers
of these fans were spaced |'-3", 3 -0", 4-9" and 6 -6" above the fl oor.
The height of the tallest nodel was 4'-8 1/2" so that one fan was about
level wth the top of the shield and one fan was above it. Each nodel was
curved differently and it was found that the manner of curving did not

articularly matter. The nost effective nodel, however, was that shown as
ype A, which is simlar to a shield used by the U S _Navi/{ As can be
seen, this effectiveness is due to the curve of the main shield permtting

a maxi num entrance of wi nd.

~Type B was found to be fairly effective, but does not direct the w nd
as high as Type A It is shown because of its adaptability to existing
bridges. Fromthe results of the test, it apﬂears_that.the two nost
inportant requirements are that the tops of the main shield and defl ector
be at the same height and that the | ower opening be nore than twice the

wi dth of the upper opening.

Mbdel s were tested first in a small roomhaving a ceiling drop behind
the shield. It was found that this obstruction set up wind currents which
rendered the shield ineffective. The nodel was then tested, w th success,
inalarge roomwith the entire ceiling of the sane hei %ht. Fromthis it
aﬁpear_s that the wings of the bridge would be the suitable places to erect
the shield. A shield erected directly in front of a pilot house woul d
probably be unsuccessful. Awnings and overhead decks w |l undoubtedly
give trouble unless their forward edges are sufficiently aft of the w nd-
shield so as to permt a free flow of wnd upward.

The material used shoul d be sheet netal, and spreaders should be
wel ded on the nain shield at suitable intervals to support the deflector.
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MAGNETI C GBSERVATI ONS AT SEA

Paul Taylor, Ad
U S COoast and Geodetic Survey

Recent tests nade by the party on the Coast and Geodetic Survey Ship
HYDROGRAPHER to determine the practicability of observing magnetic decli -
nation at sea fromone of the ship's whal eboats have proved successful.
Four sets of observations, nade at |locations from70 to 100 mles offshore
inthe Qulf of Mexico, between |ongitudes 92° 35 and 94° 18 West,
indicate that a sinple and practical method of maki n% such observati ons
froma non-nagnetic snall boat has been devel oped. he nmethod is by no
neans Perfect as yet, but it is one that will give satisfactory results
under favorabl e weather conditions, and one which causes practically no
del ay to the hydrographic work of the surveying ship.

e of the ship's standard non-magneti ¢ whal eboat s, equiﬂ)ed with a
speci al spherical -type conpass, furnished by the Washi ngton office, was
used in the tests. This special conpass was nmounted on a stand in the
center of the whal eboat. he spherical -type conpass differs froma

standard magneti c conpass in the follow ng details:

The glass top is hem-spherical which nmagnifies the
card and thus permts of sonewhat greater accuracy in
readings (wthout the necessity of resorting to hand nmag-
nifiers sonetimes used on standard conpasses).

The top of the float is equipped with a shadow pin
of sufficient height to permt of taking a magnetic bear-
ing of the sun directly, without the use of an azimuth
circle, provided the sun's altitude is not too great.

It is equipped with four small vertical rods at the
cardi nal points which serve as |ubber |ines.

The spherical chanber is supposed to reduce the
dynamc deviations of the card caused by the roll and
pitch of the vessel.

The conpass is provided with a special azinuth
circle equipped with a cylindrical concave mrror, one
vertical sight vane, and a horizontal sight vane to
reduce the parallax in the readings of the card.

To reduce the effect of wave action on the observations, four canvas
sea anchors, each 36 inches in dianeter, were swing fromwooden outriggers
4" x 4" x 16', as shown on the acconpanyi ng sketch. The sea anchors were
suspended about 8 fathons bel ow the surface of the water in order to avoid
surface notion. A sixteen pound sounding |ead was suspended fromthe
bottom of each sea anchor to insure that the supporti nﬂ i nes would be
taut at all times. The original galvanized rings in the sea anchors were
replaced with brass rings naki ng them non-magnetic. The use of sea anchors
as a nmeans of mnimzing rolling notion, was tried with success two years
ago on the Launch FARI S while that |aunch was serving as a radi o-acoustic
rangi ng station,

The conpl ement of the whal eboat consisted of four nen; one of whom
served as tinekeeper, one as recorder, and the two others alternated at
the steering oar. After placing the sea anchors the nethod of making the
observations was as follows: The man at the steering oar, standing so
that he could see the conpass, swng the boat around and steadied it on
the desired heading. Four azinmuths of the sun were then taken, noting the
time of each observation. The boat was then swung to the right in the
usual manner, steadying on twenty-four headi ngs, four observations being
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nmade on each heading; the process was repeated swinging the boat with |eft
rudder. The azinmuths were read to tenths of a degree and the nmean val ue
of the four observations on each headi ng was used in the conputations.

The magnetic declination was conputed fromthe nean conpass error fromthe

right and left sw ngs.

A conpl ete set of observations usually took about two hours fromthe
time the boat was | owered. The procedure was for the HYDROGRAPHER to stop
on a sounding line, drop the magnetic party, and then pick it up again on
areturnline, withvery little delay. O the four sets of observations,
three were taken in a cal msea and one was taken when there was a force
3 wind and a light choppy sea. Fromexperience gained in observing and
fromthe results obtained it is believed that good results can be obtained
with the present method onIY when the sea is conparatively calm The
accuracy of the results could no doubt be increased, when observing on
days not perfectly snmooth, by taking six or possibly eight, instead of
four, observations on each heading. This would not increase the tine of
a conplete set by nore than thirty mnutes.

Iron oarlocks and any other magnetic material that can be convenient -
IK renmoved fromthe boat should be replaced by bronze in order to reduce
the magnetic effect of the boat as nuch as possible. Since the accuracy
of the observations on different headings wll var% because of the varying
effects of the sea, it is inportant that the boat be nade as nearly non-
na?netlc as possible, in order that the nean of all the conpass errors
will be closer to the true magnetic declinati on.

A di sadvantage of the nmethod when carried out in conjunction wth
hydr ographic surveying is that no exact tinme or place can be designated
i n advance of an observation, and boat and equi pment nust be kept ready
for use on short notice when and where the weather pernits
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CECQRAPH C NAMVES CF | NTEREST

A few geographi ¢ nanes whi ch perpetuate the nanmes of
ships of the Cobast and CGeodetic Survey have been sel ected as
bei ng of special interest to the personnel of this Bureau.
'tl)'hlese nanes with the circunstances of their adoption are given
el ow

Bl BB ROCK
Mai ne

A rock awash |ocated about 7/8 mile offshore and 8 nautical mles
sout hwest of Cape Por poi se, Mai ne.

Named in 1859 after the U S, Coast Survey Steaner Bl BB whi ch was
surveying in the vicinity at that tine.

The Steamer BIBB was transferred to the Coast Survey fromthe Revenue
Qutter Service on July 15, 1847, and was the first steamvessel used by
the Coast Survey in hydrographic surveying. The BI BB was discontinued
fromservice in 1873.

OORW N ROCK
Mai ne

A twenty-one foot shoal about two mles east of Cape Hizabeth, in
Casco Bay, Maine.

Narmed after the U S, Coast Survey Steamer CORWN

This rock was discovered on July 23, 1863, by Lieutenant Commander
Thonmas S. Phel ps, Assistant in the Coast Survey, conmanding the Steamer
CCRWN whi | e engaged on hydrographi ¢ surveys in the vicinity.

The St eaner Nwas built in 1851, especially for duty on the West
Coast, but in her stead the Steaner JEFFERSON was sent and during that
voyage was w ecked on the east coast of Patagonia. The CCRWN was never
sent to the West Coast .

D SCOVERER BAY *
Al aska

~The central armof Perenosa Bay on the north shore of Afognak Island,
which is adjacent to Kodiak Island, Al aska. _ _

Nanmed I1n 1932 after the U S (Qoast and Geodetic Survey Ship
D SCOVERER _ _

The first surveys of this area by the Coast and Geodetic Survey were
made in 1932 by the party on the Ship DI SCOVERER in conmand of Li eut enant
Commander H B. Canﬁbel I, USC & GS. The D SCO/ERER was a m ne- sweeper
built in 1918 for the Navy Departnent and transferred to the Coast and
Geodetic Survey in 1922. Late in 1922 she was transferred to the west
coast of the United States, and has since been engaged on surveys there
and in Al aska.

"Di scoverer Island', a snall island in D scoverer Bay is al so nared
after the Ship D SCOVERER

EWNG | SLAND
VMshi ngt on

The northeast island of the Sucia Islands in Georgia Strait, Wshing-
--n.

Naned in 1858 after the U S. (Qoast Survey Schooner EWNG

The Schooner EWNG was received by transfer fromthe U S. Revenue
Qutter Service in 1848 and sailed soon thereafter for San Francisco via
the Strait of Magel | an.

She arrived in San Francisco in 1849 and was the first survey vessel
used by the Coast Survey on the west coast of the United States. The
EWNG after successive seasons of survey work was di scontinued from
service in 1858.

* Decision of the U S Geographic Board.
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EXPLCRER BASI N *
Al aska

A basin on the west coast of Kuiu Island, and on the south side of
Tebenkof Bay, 26 mles north of Cape Decision, S. E A aska.

Naned 1n 1926 after the U S Coast and Geodetic Survey Ship
EXPLCRER

The EXPLCRER was built in 1904 at WImngton, Delaware, for the Coast
and Geodetic Survey. After several years of surveying on the Atlantic
Coast the EXPLCRER was transferred to the Pacific Coast in 1908 and con-
tinued surveys there and in A aska until 1917 when she was transferred to
the Navy Departnment for service in the war. In 1919 the EXPLORER was re-
turned to the Coast and Geodetic Survey and has since been used for surveys
i n Washi ngton and in Sout heast Al aska.

GALLATI N ROCK
Massachusetts

Arock with a least depth of 10 feet in the entrance to Mattapoi sett
Har bor, Buzzards Bay, Massachusetts.

Narmed after the U S. Coast Survey Schooner GALLATIN

This rock previously unknown, was discovered and |ocated in 1845 by
the survey party on the Schooner GALLATIN during the hydrographi c survey
of Buzzards Bay. It was |later named after the Schooner.

CEDNEY HARBCR
Al aska

A harbor on the west coast of Kuiu Island, 5 mles south of the
entrance to Tebenkof Bay and 23 miles north of Cape Decision, S E A aska.
CE[]\EI\\(IanEd in 1899 after the U S Coast and Geodetic Survey Steaner

The Steaner GEDNEY was built in 1876 for the Coast and Geodetic Survey
and continued in service until 1915 when she was sold. She was used for
surveys on the Atlantic Coast until 1888, and was then transferred to the
Pacific Coast where she was used for surveys of the Pacific Coast and
Al aska until 1915.

HETZEL SHOAL
Fl ori da

A shoal area with a least depth of 12 feet, about 11-1/2 niles north-
east of Cape Canaveral, Florida.

Nared after the U S, Coast Survey Steaner HETZEL.

The shoal was first discovered, |ocated and surveyed in 1850 by a
hydrographi c survey party in the Steaner HETZEL during a reconnai ssance
survey of this area. During this survey of Cape Canaveral and vicinity
one of the anchor chains of the HETZEL parted In a stormand she was
driven ashore, where she renmained for 19 days before Lieutenant Commandi ng
J??n Rodgers, U S. N, Assistant in the Coast Survey, and her crew got her
of f.

LEGARE ANCHCORAGE
Fl ori da

A partially protected anchorage, just west of Triunph Reef, near
Bi scayne Bay, Florida.

Naned after the U S Coast Survey Steaner "LEGARE'.

In 1852 Lieutenant John Rodgers, U S N, Assistant in the Coast
Survey, commanding the Steaner "LEGARE', surveyed this anchorage, which
he called a harbor of refuge. In his letter of May 28, 1852 to the
Superintendent he reports the results of his survey and nentions the
harbor "which | venture to call after the Steaner.”

* Decision of the U S. Geographi c Board.
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MARTHUR PASS *
Al aska

A narrow passage between the Pye Islands and the mainland, on the
south side of Kenai Peninsula, Al aska.

Named in 1906 after the U S. QCoast and Geodetic Survey Ship MARTHUR

During a reconnai ssance survey of this region, the Steanmer McCARTHUR
H W Rhodes, Assistant, Commanding, navigated this narrow passage on
Sept ﬁnber_G, 1906, and it was nanmed "MArthur Passage (or Pass)" by him
at that tinme.

The Steanmer McArthur was built at the Mare Island Navy Yard in 1876
for the Coast and Geodetic Survey and was continually engaged in surveys
on the Pacific Coast and in A aska until she was sold in 1916.

McArt hur Cove, nearby, takes its nane fromMArthur Pass.

MI. LYDON A *
Al aska

The highest and nost promnent peak (elev. 3215 ft.) of the rountains
that border Portlock Harbor on the west coast of Chichagof |slands, Al aska.

Narmed, in 1920, after the U S (Coast and Geodetic Survey Ship LYDON A

The Ship LYDONNA, E. H Pagenhart, conmanding, anchored off the sl ope
of this mountain in July, 1920 while on an inspection trip with E Lester
Jones, Director of the Coast and Geodetic Survey aboard. The nountain has
been known as M. Lydonia ever since. _

The LYDON A was received by transfer fromthe Navy Departnent in 1919,
and proceeded to the Pacific Coast and A aska, where she was used for sur-
veys until 1922. In 1922 the LYDON A was transferred to the Atlantic Coast
of the United States where she still continues in service,

"Pt. Lydonia" and "Lydonia Island" in the near vicinity are al so naned
for the Ship LYDON A

SURVEYCR PASSACGE *
Al aska

A narrow navi gabl e passage, 8 mles north of Khaz Bay and connecting
Portl ock Harbor w th (yden Passage.
Narred in 1925 after the U S Coast and Geodetic Survey Ship SURVEYOR
~ The first surveys of that locality were conpleted by the party of the
Ship SURVEYCR in 1925 and the nanme was recommended by the field party be-
cause "The SURVEYCR was the first fair sized vessel to use this passage".

_ The SURVEYCR was built for the Coast and Geodetic Survey at Manitowoc,
Wsconsin, in 1916. Shortly after bei ng conm ssioned she was transferred
to the Navy Department for service during the war. In 1919 the SURVEYCR
was returned to the Coast and Geodetic Survey and proceeded to the Pacific
Coast, where she has been used since in surveying A aska.

W LDCAT PASS *
Al aska

A navi gabl e pass between Ragged Island and Rabbit Island in the Pye
I slands of the south coast of Kenai Peninsula, Al aska.

Nanmed in 1927 after the U S Coast and Geodetic Survey Launch W LDCAT.

~ The survey party aboard the WLDCAT made a survey of this area in 1927
whi | e working i1n connection with the Coast and Geodetic Survey Ship SURVEYCR
R R Lukens, comranding. The narme was recomrended by the field party.

The Launch WLDCAT was built in 1915 and transferred fromthe Navy
Departnent to the Coast and Geodetic Survey in 1919, and has since been
continuously engaged on surveys in Alaska as a tender with a |arger vessel.
WLDC;¥VI dcat Cove", in the near vicinity, is also naned for the Launch

* Decision of the U S Geographic Board.
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SONG RADI O BUOY DEVELCPED ON SH P GU DE 1936

~ Alnon M Vincent
Seni or Chief Radi o Qperator
U S Qoast and Geodetic Survey

Foreword by Commanding O ficer of Ship GUDE

The area to be surveyed by radi o acoustic rangi ng net hods
west of Cape Mendocino presents many difficulties in the sel ec-
tion of suitable RAR stations. The entire coast is exposed to
the prevailing heavy northwest swell duri n? t he sunmer nont hs.
Days when cable can be laid are extrenely few The extensive
shoal s off the Cape, the difference in azinuth of the shore
line north and south of the Cape, and several characteristic
deep, steep, subnarine canyons which extend al nost to the high
water line, make it inpossible to select any one station at
whi ch the sound fromlarge sections of the area to be surveyed
woul d not be prevented fromreachi ng the hydrophone.

To obtain three good intersections in all parts of the
area to be surveyed, using an appropriate scale on which this
survey should be made, woul d necessitate the establishment of
many shore stations with the resulting del ays and excessive
oosts for cable and | abor.

Solutions of this difficulty would be to reduce materially
the scal e of the survey, establishing stations at excessive
di stances; or to establish RAR buoys in the conparatively shoal
wat er west of Blunts Reef.

~As a result of the desirability of devel opi ng such a buoy
Senior Chief Wreless (perator Almon M Vincent, assisted by
Wrel ess Qperator Edward E. Conbs, assenbl ed fromsurplus equip-
ment the buoy described in this article. l\/hni/) suggestions, es-
pecially regarding rigging and anchoring the buoy, were nade by
Li eut enant Commander Schoppe.

F. H Hardy, GConmandi ng Ship GUJ DE

The original installation consisted of standard shore station equip-
ment. No changes were made other than substituting tubes which use | ower
filament and plate currents, thereby reducing current drain. This in-
stal lation worked as well in the buoy as ashore; however, the filanent and
plate currents were still exceptionally high, (filament 500 mllianperes)
whi ch woul d have nade it necessary to use two barrels to float the required
nunber of batteries for a normal season's work. Rather than use the
second barrel and increase the bulk it was decided to concentrate on in-
creasing the efficiency of the apparatus wi thout in any way reducing the
sensitivity. The bal ance of the season was used in this devel opment in
conjunction with testing several keying nethods. By reducing the size of
the unit, a nmore conpact installation wuld be available for testing
purposes. This inproverment in econony took a |longer tinme than was expected
and left very little tinme to make actual service tests.

The present installation consumes .81 watts filanment power conpared
to the original 1.50 watts. The no-signal plate current of the entire set
is less than 2 mllianperes. The reduction of filanent current was ob-
tained by substituting two 60-mllianpere tubes for the 120-nillianpere
type, and by connecting the filaments in series. This elimnated the 25
percent loss that woul d occur in a reducing resistance or ballast tube.

usi ng heavy duty, layer-built "B' batteries and snmall size dry
cells, the battery life of the station is at |east 90 days with one |ayer
of batteries. Two layers of batteries may be placed in the sane barre
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and | eave enough free-board for satisfactory operation. The barrel is
constructed so that it may be pulled twel ve inches under water during
heavy weat her wi thout grounding the antenna. Beyond that depth, it would
cut off only during the instant that the wave actually grounded the
antenna, which, of course, would happen in any installation.

The filanent batteries used are the small type dry cell. They may be
gurchased i n banks connected together for convenience in installation
his set is wired for the 4-1/2 volt, in preference to the 6 or 7-1/2 volt
conbi nati on, because it nore nearly natches the tubes.

The barrel used is the standard 55 gall on size, gage 12, chrone-steel,
bilge type. The bilge construction strengthens the barrel sufficiently to
make external ribs or bracing unnecessary and contributes to reduced water
and wi nd resistance. The barrel has a renovabl e head whi ch requires the
| oosening of only one bolt to renove the cover conpletely. Wen the cover
isinplace, the barrel is sealed airtight. No changes were nmade to it
other than inserting a rubber gasket between the head and the barrel. A
small hole was cut in the cover to provide a hand-hole for mnor adjust-
ments to the instrunents prior to launching. A standard 110-volt, water-
tight fitting accomodates the No. 18 dupl ex, rubber covered cabl e whi ch
connects the antenna to the set. A simlar fitting is installed on the
bottomfor the hydrophone cabl e.

The antenna and count er bal ance brackets are detachable and are wel ded
into formfromparts on hand. The bracket stock is 1-1/4 by 1/4 inch
strap-iron. The bottomstructure is welded to a 2-1/2 inch steel pipe
flange so that the pipe used for a counterbal ance support nay be renoved
when handlin% on shipboard. This feature also permts different |engths
of pipes to be used until a proper balance is obtained. A flat 3/8 1nch
st eel Blate is used for the antenna insulator support. Additional connec-
tions between the two structures were not necessary because of the anple
strength of the barrel

The main antenna insulator is a bakelite tube three inches outside
dianeter with a /2 inch wall, threaded on both ends to take a standard
pi pe flange. Two flanges were not available at the time of construction
SO a pipe cap was used on the top. A tapered flange cap has been machi ned
to replace the pipe cap on top since the original construction. A tapered
flange on top naK give better insulation during heavy weat her. Shoul ders
were cut along the sides of the bakelite to increase the |eakage di stance,
but the advantage obtained is probably only ornanental. The bakelite used
has a tensile strength of 11,000 pounds per square inch. It was added
only after several porcelain and pyrex insulators were broken during
handling on the ship. The bakelite insulator nakes it possible to put
nore than adequate downpull on the antenna wi thout any danger of cracking
it. The antenna-|oading and |ink-coupling coils are placed inside of the
i nsul ator and conRIeter seal ed, except for a small threaded openi ng which
is closed after the required tuning is acconplished. The coil is well
| oaded and the antenna is connected directly to one end of the tuned
circuit, causing it to have rather broad tuning. A three-inch |oop, con-
nected to a rectifier-type voltneter is used, as an indicator, to tune it
before the buoy |eaves the ship. It is then sealed and no further adjust-
ments are required. Lieutenant Commander R L. Schoppe sugPeSted that a
| ow vol tage antenna feed be adopted so that ordinary 110-volt insulation
coul d be used because of the possibility of a high voltage porcelain or
pyrex glass lead-in insulator breaking during a stormor through collision
wth floating driftwod, which accident would result in filling the barre
with water. This naturally suggested a single wire, current-fed | ead, or
a link coupling. The latter was sel ected because of its sinplicity.

In designing the antenna, it was thought advisable to begin with the
all-nmetal construction, not only because of sinplicity, but also to avoid
any Bossibility of detuning caused by the changln? characteristics of
near by wood whi ch m ght absorb noisture or accunulate salt. Such
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construction elimnates the possibility of dissipation of output energy
into the wood adjacent to the antenna. It consists of a ten-foot |ength
of airplane, chrome-nol ybdenum 18 gage, steel tubing with an outside

di aneter of one and one-half inches with a pipe collar on top to |engthen
it for purposes other than radio. The point was to nmake everything sub-
ject to quick changes, including the electrical circuits. The ratio of
strength to wei ght of the chrome-nol ybdenumtubing is about the sane as
dur al umi num which was previously used, or about the sane strength as a
ine "two-by-four". W found that a two-inch tubing of the same material,
ut of 16 gage and gal vani zed, would be better suited for the installation.
The antenna tube woul d then have four times the Bresent strength, naking
it possible to hoist the entire unit, including batteries, fromthe tip of
the antenna should this be necessary during heavy weather. It is also
strong enough to hold a standard signal banner.

The three antenna guys are nmade fromw re-drag, stainless-steel cable,
7x 7 (49 strand), 3/16-inch dianeter. They are broken up with three
insulators on top and two on the bottomof each guy. The insulators are
of the guy type, differing fromthe strain type in that should they break,
the guy woul d not become di sconnected. The top insulators are standard
airplane type tested to wthstand a 3000-pound strain; the bottomthe
4500-pound type. Only one set of guys was used on the final installation
because of the increased rigidity obtained with the chrone-steel nast.
Provi sion was made, however, for three nore guys shoul d they be required.
Gal vani zed steel 1/4-inch turnbuckles are used to tighten the guys
individually. GCne-half inch turnbuckles will be substituted for the latter
in the next installation. VW believe this type of antenna was a naj or
factor in the perfect recording of signals at 140 mles with less than 2
watts of antenna input. Wth the buoy in the water the effective capacity
of the antenna is roughly .00004 m crof ar ads.

The anchor is a concrete bl ock 300 to 400 pounds in weight. This is
shackled to 100 feet of ordinary boat chain and the chain secured to a
manila rope three inches in circunference which leads to the barrel. The
rope is nade fast to one of the brackets of the |ower counterbal ance
structure. The length of the rope depends on the depth of the water, but
it should be short enough so that it will never touch bottomunder any
condition. Al though the rope showed no indications of wear durin% t he
time it was in service, the manila rope will be replaced by flexible stee
cable for increased security during heavy weather. The magnet ophone is
nade fast to the anchor Iine nidmaK between surface and bottom This
nmet hod keeps the nmagnet ophone farther away from surface noi ses and reduces
the swinging. It is, of course, possible to vary the depth at different
| ocalities. A rubber takeup with a twelve-inch give was inserted in the
i ne between the magnet ophone and the chain. Its advanta?e probably is
only theoretical. The rubber shock absorber ﬁrobablﬁ wi || reduce the wear
and tear on any kind of anchor gear used, although the conplete unit
bal anced and rode a force-seven gale very nicely before the shock cord was
added. Consi derabl e noi se was picked up during the storm but we believe
it was caused nostly by several steel sounding shots which were tied to-

ether for an anchor. They were |oose with reference to one another and

aid on rock bottom W are not certain whether the one-pi ece anchor
remedi ed the noise or not, although there was absol utely no noi se when it
was substituted for the sounding shots; however, when the one-pi ece anchor
was used, the sea was noderate.

The electrical equipnent in the barrel needs little explanation. It
is essentially a conpact shore station slightly rearranged so that it will
fit the buoy nmore conveniently. A few m nor changes were nade for econony
of battery energy only, which naturally calls for dry cell tubes through-
out. The types of tubes and nethod of connection are inmaterial as |ong
as the anplitier produces the desired gain and the transmtter produces
sufficient output with maxi mumefficiency. Three installations which were
tried produced about the same output. t hough the avail able sensitivity
is identical to a shore station it does not necessarily follow that the



77

range will be the same, as it is unlikely that the vol une control of an
unattended station coul d be set rmuch hi gher than thirtg or forty percent
of that of an attended shore station. Even with variable anplitude out-
put, it is limted to not nmuch over 60 percent because of the possibility
of one noisy station putting the other two or three conpletely out of
coomission. (ne is imediately confronted by this limtation when there
is no operator to reduce the sensitivity during heavy weather or other

| ocal disturbances, such as distant passing ships, water noi ses and
partial fouling of the anchor gear, all of which create noise of
Insufficient time duration to actuate the autonmatic cut-off or thernostat.
The heavy noi se caused by ships that pass close-by, and by extrene fouling
of anchor line are autonmatically elimnated by a thernmostat in the pl ate-
voltage supply. The thernostat cuts the set conpletely off, (thernostat
adjusted to actuate after about one second of heavy noise), and puts the
station off the air for any length of tinme for which it is previously ad-
justed. This permts operation of the other stations until repairs are
nmade to the offending station. Ang sinple thernmostat or tine-delay relay
is satisfactory as Ion% as it can be adjusted for the required tine, for
it inno way effects the accuracy of the rest of the equipmnent.

The first change nmade to increase the efficiency of the apparatus, as
previously nmentioned, was the wiring of the filanents in series-parallel,
Instead of in parallel; thereb%, increasing the battery life nore than 30
percent, as the life of a dry battery varies with |oad. The buoy descri bed
accommodates a filament battery supply which is basically a bank of 48 dry
cells of one and one-half volts per cell, (16 units in parallel connection
with each unit consisting of 3 cells in series). They nay be purchased as
single cells, or in blocks consisting of various conbinations of cells,
connected in series or parallel, for convenience in installation. The

buoy set was desi?ned for filament supply froma four and one-half volt
battery because of increased tube life and greater efficiency fromthe dry
cell type batteries. The above bank connected to this set results in a
current consunption of |ess than twelve mllianperes per dry cell and gives
an operating life of 4,000 hours with continuous operation. This data is
obtained fromthe manufacturers' discharge curves and has never been
definitely tested.

Inwiring the tubes in series-parallel, it is very inportant that
tubes drawi ng approximately the sane plate currents be placed in pairs
across the battery, especially the 60-mllianpere type; otherw se, the
change in resistance caused by the heavy plate current wll unbal ance the
filament voltage on the two tubes. The only tube that draws enough plate
current to unbal ance the filament voltage in this set is the radio
frequency output tube. This precaution is less inportant with the heavier
1F4 type filanent.

A second econony that may be nentioned was obtained by using inpedance
or transformer coupling between the screen grid tubes. This rmakes the ful
| oad voltage at the tubes al nost the same as the no | oad vol tage, and
multiplies the voltage nore than 120 tines plus any voltage step-up of the
transformers, instead of 50 times when resistance coupled in the first
stage. This nethod gi ves enough voltage to work a series connected
gaseous rectifier or thyraton directly fromthe first tube. The second
tube, however, is advisable for additional anplification. It is also
necessary in order to SUPP|y sufficient voltage to drive either the 0Z
rectifier or the push-pull anplifier for power operation. The latter was
f?und unn%cessary for these small transmtters and has since been
el i m nat ed.

The intermediate audio transforners adopted in the present installa-
tion were obtained comrercially, (Gardiner 7071). They have been substi -
tuted for the two previously used in series in the original circuit. They
have sufficient core so that the small direct current will not appreciably
| ower their inductances; thereby, making the shunt inpedance unnecessary.
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The transformers have primary inductances of 600 henrys at 1/2 ml|ianpere
and a 1 to 2 ratio. hey al so nmay be obtained with a 1 to 5 ratio if nore
anplification is desired. The secondary, of course, takes the place of
the grid inpedance previously used. W feel that inpedance shoul d be used
on both the plate and grid circuits of RAR anplifiers regardl ess of whether
they are transformers or chokes because of their |ower dc resistances
conpared to resistance coupled anplifiers. The high plate resistance of
the latter type of anplifier results in a Boor gain, and a high resistance
inthe grid circuit may cause the tube to block on a strong bonb and take
considerable time to recover. Should there be the least anount of gas in
the tube, it may never recover.

A hi?h mu tetrode tube coupling into a transforner is not used
commerci ally where fidelit% is required because of the voltage peaks at
different frequencies which develop in a lightly |oaded primary and open
secondary. They could be flattened b* shunting a resistance across either
wi ndi ng, but this reduces the gain. he peaks in this instance are used
to an advantaﬂe by nmoving themboth to the Iower end of the audio frequen-
cy range so they will be in the range of frequencies in which the bonb
ylelds the greatest amount of energy. The two peaks were placed cl ose
toget her purposely so as to broaden the tuning, as a sharply tuned anpli -
fier has never proven very satisfactory for this work. This probably is
because the strongest bonb noises are in the frequency range of the water
noi ses. A tuned anplifier in that range woul d pi ck up numerous noi ses
fromthe water regardless of the selectivity of the anplifier. The tuned
anplifier nust also be rather broad as too sharp a tuning causes tail
effects; that is, the continuation of sound | onger than the original
This would not be so objectionable if the constant runble were not present
at the frequency caused by water noi ses.

Bot h nmechani cal and el ectrical tuning have been used fromtine to tine
at different frequencies and sharpness wi thi n supposed frequenc¥ range of
the bonbs. This resulted in only a nmoderate inprovenent, insufficient to
warrant a conpl ete change. |Incidentally, the original bonb anplifier of
1923 was peaked unintentionally at 300-cycles. However, there is a strong
Possibilit% of the bonb now in use havin? a very low or extrerely high

requency beyond the range that the oscillograph anplifier passed in recent
experiments conducted.* If this hypothesis is true, then a sharply tuned
anplifier would be desirable as it would be out of the water noise range.
Incidentally the buoy installation, like the shore station anplifier
peaked r at her broadI%Ton the |l ower audio frequencies. As physica
characteristics of TNT bonbs, (5 foot pipes, etc.), have little effect on
their frequencies, data on various expl osives have been obtained with the
idea of finding an expl osive producing a frequency whi ch woul d be out of
the water noise range. |f such an expl osive were available the quantity
per bonb coul d be reduced as the anplification of the set could then be

I ncreased considerably without detrimental effects of water noises. The
data on the various types of explosives and their characteristics are
submtted with this report.

The following is quoted frompersonal correspondence fromthe E 1.
DuPont de Nernours & Conpany:

"W have no figures on Trauzl bl ock tests, but reasoning
by anal ogy, the picric acid, tetryl, T.N X and "N tranmon" are
approxi mately correct. Potassiumchlorate can not be expl oded
by itself and can not be determned either by |ead bl ock or
velocity. Cordeau can not be exploded by poundi ng or hanmer-
ing; its lead block test would be the sane as TNT, and its
velocity of detonation is 17,500 feet per second.

* Swainson, 0. W "Velocity and Ray Paths of Sound in Sea Water."
USC &GS FieldEngineers Bulletin No. 10, page 1, Decenber 1936.
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"W have nade no experinents on the frequency of the
sound waves under water of different explosives and can give
you very little information.

~ "Ve have been told that TNT in a spherical glass con-
tai ner has detonated when dropped on the steel deck of a
vessel. Therefore we reconmend a bonb sonewhat as per the
attached photostat for this purpose, of whatever length is
desired to hold the TNT and to be fired electrically. A
f_alrl%/ water tight joint could probably be nade, to be fired
Wi th fuse and cap, by the use of a snooth surface fuse |ike
Triple Tape or Dreadnaught .

~ "The stronger the container, the nore conplete and
qui cker the explosion. TNT is rendered insensitive when wet.

"If Blasting Gelatin or TNT is used in the iron contain-

er illustrated, it should be wapped in oiled ﬁaper in order
to be sure that none of it is pinched in the threads of the
upper cap."

The following table has been conpiled frominfornmation obtained from
the Naval Inst. Proc. Decenber 1924 and January 1932, and fromthe E |.
DuPont de Nenours & Conpany:

Falling lnchas Expansicn of lead Spaed of

to explods bloak (40% dyna- Explozsive

{cubic f%. dropped mite Eq. 100%) Foot per
Explozive on consrate second
Mercury, Fulminate 3*  ouncas) 70 000
Mayoury, Fulminata 60 [ounces) BO 5000

{wet)
Fotazsium Chlorete Gannot he exrpladesd Cannot be msagur-
at any distsnce ed by this method

Oun Cotton, Dry 14 4730
Black Fowder 75 10 5000
Floric Acid 84 108 15000
Tetryl 80 115 23000
THT, Grade & L FA 105 13000
TNT, Grade B Yarieble 105 18000 Variable
THX 108 106 20000
Nitramon Cannot he lad 15000
eXploded
Dynamite (Gel.) 1008 60 400 11300
Dynamite (Gel.)} 40% 80 75 10000
Dynamite (fmn.) 40% Sh 75 Lo0Go
Dynamite {Str.) 40% 50 100 8600
Cordite 70 B 110460
Sordenu Cennct be 17500
pxpladed at

any distance

CGelatin dynanite is the only explosive that does not dimnish in strength
or fail to explode when wet.

*Fulmnate of Mercury is a conparatively weak expl osive but very sensitive
to shock. The advantage of it over other explosives as a detonator is not
inits strength but of its broad wave | ength anal ogous to a spark trans-
mtter. The broad "untuned" wave wi || shock excite other expl osives with
consi derably | ess power than woul d ot herwi se be required.
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No further investigations of either bonbs or tuned anplifiers were
made by this vessel since that time. The above is reviewed only for the
purpose of showi ng why sharp tuning is avoided at present. The foregoing
di scussi on on bonb frequencies, of course, is a personal viewoint and
does not necessarily reflect the views of others.

Three methods of actuating the transnmtter were tested;, nanely, a
net hod producing a variable partially filtered output without carrier, a
gaseous tube causing abrupt starting of the oscillator, and a nechanica
relay. Al tests were nade on the sane transmtter wth various tube
conbl nati ons.

The variable output method is simlar to the arrangenent used in 1926
when the station was run two days automatically without an operator for an
official report. It consisted of nothing nore than a mnature broadcast -
ing station, grid nodulated by a speech anplifier. The frequency of the
transnmtter was 800 kc, controlled by broadcast crystal, (Type A3 being
permtted then on any frequency). It was discontinued after the tests be-
cause of the enornous anount of power consuned by the 50 watt tubes which
required a motor-generator to furnish the plate supply. It was extrenely
broad because of the audi o frequency superinposed on the variable anpli -
tudes. It also enitted a snmall carrier between the no-signal periods.

The present circuit is simlar but the output is Type A-1, and the carrier
is removed between signals. Since the crystal is operating continuously
no lag is encountered in starting the crystal at each character. This
sinple direct coupled nethod of transnmtting a bonb signal seens to be the
nost practical for buoy installation froma lag point of view However,
because this keying nethod did not have sufficient field tests under actua
operating conditions and because of the possibility that it would require
further change to increase its efficiency, it was thought advisable to
subnmit only the drawi ng and description as it is connected, and adjusted
for constant anplitude keying, as the circuit has had sufficient trial in
the buoy to prove its reliability for that type of service.

~ The enclosed circuit diagram shows the conplete installtion as used

during the 1936 season, with the exception of the transformer change in
t he audi o frequency anplifier as previously mentioned. This change made
the sensitivity of the anplifier unnecessarily high, and was reduced by
substituting a triode tube, (1B5), of lower anplification. This still
| eaves a surplus of anplification which may be necessary for weak nmagnet o-
phones. This anplifier has a voltage gain of about 20,000 tines, (at 120
&KP'GS)’ mul tiplied by the ratio of the input and output transforners,

ich inturnis controlled by the inpedance of the magnet ophone, (usually
8 or 500 ohnms at 400 cycles). Anplification, however, is no problemas
it may be increased several hundred percent sinply by adding a tube.

This anplifier is connected to a gaseous tube, (BH), which passes no
current until the voltage reaches sufficient potential to ionize the gas.
Wien this occurs, an instantaneous rectified voltage is devel oped across
the output, which in turn actuates the grid of the transmtting tube,
causing a radio signal to be emtted. Since the breakdown voltage of the
gaseous tube is constant, a definite mninumvoltage is devel oped across
Its output. This minimumis influenced nmainly by the regulation of the
audi o frequency tube and transformer which excite it. This voltage shoul d
be several times that necessary to start the crystal oscillator, which in
this installation is between one and five volts. This nakes the crystal
oscillator start instantaneously or not at all. The same tyge of tube is
used to actuate the recordin? pen of the chronograph on shipboard, reducing
the variable action fromdifferent signal strengths. A power tube (20
watts) and transformer of good regul ation are used in conjunction with the
tube, resulting in a mninmumoutput breakdown voltage of over 100.

It will be noted that the gaseous tube is always connected in_ shunt
to the transformer, instead of the nore sensitive series method. This is
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done to utilize the full extent of the ratio of ionization voltage to
voltage drop after it becones ionized. This results in a higher instan-
taneous voltage output, but does require nmore pre-anplification (40

deci bel s). Avradio frequency choke (12 mh.) is used in series with each
plate to reduce shock excitation caused by the abrupt current increase
when the tube ionizes. This sonetinmes causes feedback. These gaseous
rectifier tubes sonetimes pass current in the reverse direction causing
partial ionization. This varies with individual tubes of the sane type.
Al though this ionization is insufficient to trip the transmtter, it
shoul d be avoi ded.

This set is desi%hed to accommodate two types of gaseous tubes for
keying. The type 0Z & BHw th split plates and the Type 13Awith split
cathodes. The type BH & 0Z tubes, although |less sensitive than the 13A
are used only because of the sinﬁlicity of battery connection. The
polarity of the output is such that one common battery can be used for the
entire set. Both types can be connected several different ways including
series connection, resulting in a sensitivity equal to that of a thyratron
The full wave connection used in this installation utilize both halves of
the sine wave. This results in better regulati on and snoot her out put
which is desired in keying a transnmtter of this type.

The transmitter excited by this tube is of the oscillator-anplifier
type, that is, a transmtter consisting of one transmtter driving another.
E ther one could be connected to the antenna to produce anple range for
buoy use. However, this would | eave the oscillator connected directly to
the antenna which we believe is rather undesirabl e because the antenna on
the buoy is subject to greater variations than are encountered at a shore
station, which may vary the crystal |ag considerably. These ant enna
variations consist of changes in its |oad due to unavoi dabl e fluctuations
of the antenna tuning inherent in all snall portable installations.) Even
though the antenna load could be held constant the starting of the crysta
woul d be somewhat retarded by the greater original load on the oscillator.
Wien the single oscillator transmtter was used at the shore station under
nore favorable conditions, some trouble was encountered with crystal |ags.
In fact it can becone slow enough to exclude the dots conpl etely when used
for code transmssion. In view of the above it was decided to adopt the
oscillator-anplifier type transmtter for buoy use, although it did
consurre addi ti onal power.

This transmtter functioned snoothly in the buoK during the entire
season with conbinations of different type tubes. The flexibility of the
transmtter, especially when wired to accoomodate the type 1F4 or 49 tubes,
makes it adaptable to alnost any type of keying that may be required in
the future. The 1E4 tube is slightly superior for use in this installa-
tion. |Its characteristics are m dway between the type 32 and 33 tube, and
it was originally intended also to use the 1F4 in both stages of the audio
anplifier, thereby making all four tubes of the buoy the sane. This,
however, would entail a slight increase in battery consunption, and the
gresent conbi nati on seens to provide sufficient sensitivity and power.

his tube, (1F4), is connected as a pentode in the oscillator and as a
triode in the anplifier stage. (Neutralized triodes are used instead of
screen grid tubes which require no neutralization, because of their greater
efficiency.) The anplifier, incidentally, nust be neutralized accurately
because of the tuned grid chokes. These are not absol utely necessary;

they contribute only to the oscillator efficiency.

In addition to the gaseous tube, the mechanical relay and fathoneter
met hods of keying were also tried. The fathometer nethod was unsati sfac-
tory because it did not reproduce an exact replica of the bonb sound
Oly the begi nning of the sound wave was controlled, the |ength depending
on the characteristics of the circuit; water noises resenbl ed bonb waves.
Drect coupling is desired between the anplifier and transmtter so that
the pen of the chronograph could record a replica (except in anplitude
unl ess the chronograph is equi pped for such) of the bonb inpul ses received
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at the station. This is nmost desirable, especial IP]/ at a robot station, as
such a record adds val uabl e information and furni shes a basis for accept-
ing or rejecting a weak bonb signal (due to the rock?/ or uneven ocean
bottomfrequently encountered on this coast). A replica on the bonb signal
has no value after the first second duration, consequently the thernostat,
or any cut-off arrangement may be adjusted to operate soon after the first
bonb inpulse so as to cut the set off the air after the first second or so,
thereby leaving the air free of interference to the signals fromthe other
RAR stati ons.

The mechani cal relay, although considerably faster than the chrono-

8raph pen relay, has no particular advantage for keying. It was used only
uring the period the stability and other physical properties of the buoy
were tested. The relay consisted of a Baldw n headset with contacts
attached. The relay was retained in all subsequent installations in the
plate circuit of a tube-type thernostat. It was connected to a del ayed
action relay which proved rather delicate for this heavy work and was
therefore discarded and a thernostat substituted until a commercial type
relay could be obtained. There are several suitable types on the market.
A photo electric tube was used in the grid of a keying tube, and this
photo electric tube was actuated by the light fromthe ionized gas of a
tube on the output of the audio anplifier. This yielded surprisingly
satisfactory results but was not given a trial in actual service.

The method of neasuring lags in the buoy circuit should be nentioned.
It consists inusing the fathometer with the dial revolving at fast speed.
The input termnals of an ordinary anplifier, in parallel wth the input
of the buoy set, are connected across a singl e magnet ophone. The out put
of the ordinary anplifier and the buoy set, (transmtter output), are
simlarly connected, (in parall _el?, across the neon tube of the fathoneter.
The noi se of the fathometer oscillator contacts closing actuates the
magnet ophone when hel d close to the contacts. The separation of the
resulting two neon flashes is a neasure of the lag in the anplifier-oscil-
lator circuit. Difference in tine can then be accurately deternined to
| ess than one one-thousandth of a second.

Wth the volume control set at maxi mumthe underwater range of this
buoy was approxi mately the same as an average shore station when actuated
by sound waves emtted by either the fathometer or detonators. Wen a
test was to be made for distance at the last |ocation at Shelter Cove,
California, strong detonator returns were received at one mle intervals
up to twelve mles. Returns then stopped abruptly, and not even an
i ndication could be received beyond that distance regardl ess of the size
of the bonb. This condition occurs occasionally at shore station sites
and we are inclined to believe it is due to the contour of the ocean
bottom as it is usually renedied at a shore station by nmoving the hydro-
phone to a slightlo?/ different location. Since this was the last day of
the season, time did not pernit the installation at a regular RAR | ocation
where a conplete test could be obtai ned; however, the radio transmtter
did give perfect recordi n%s on the tape up to a distance of 140 miles.
The recordings were made fromwater noi ses which actuated the buoy when it
was left out during a trip to Cakland. The frequency used was 2492 kc
whi ch undoubtedly is less efficient than 4000 kc on a ten foot antenna.

| amsatisfied personally with the buoy and that further tinkering
with the electrical circuits, antenna and barrel itself will not be re-
quired. If any conplications should arise which would limt the range, it
could only be In the underwater suspension gear that may cause nore hoi ses
than necessary, as identical magnetophones and anplifiers, (except cable
| oss booster), are used at both the shore stations and the buoy. No
attenpt was nade to construct a special nounting for the magnet ophone.
The unit was nerely lashed to the anchor line wth marlih. Shoul d noi se
limt the range with this sinple support in heavy weather, attention then
can be given to the nmagnet ophone suspension. |f this shows marked
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i nproverrent then, and only then should the original sensitivity of the
anplifier be restored, (replace 1B5 with 1B4 tube). However, fromthe
noderate tests we have given it so far, | believe the sinple method we now
use will be satisfactory.

_ The construction of the barrel |ooks inconplete and it can be

i nproved upon, but it should be renenbered there were no funds avail abl e
for a nore elaborate design. Cher than the barrel itself, which was
purchased fromstandard stock, the ten-foot |ength of antenna tubi n? and
the six-inch bakelite tube were the only parts obtained especially for the
buoy. The framework, radi o equi pnent, magnet ophone, insul ators, cable,
tubes, and batteries were already on hand as spare gear.

Anot her innovation that may be kept in mnd is the use of a storage
battery for counterbal ance instead of the dead weight now used. |In any
case, | believe the devel opnent should not be "frozen" to one definite
\tN?]/pe, at least until the new series of two volt tubes are rel eased, and
ich should contribute considerably towards efficiency.

~ Wile the features in thenselves are old, we feel that some nmay be
original for buoy use, nanely:

1. Link coupling to a coil conbined within an insul ator.

2. The use of an oscillator-anplifier type transmtter to
reduce crystal lags with any type of keying.

3. Gaseous tube keying, causing the transmtter to trip
definitely or not at all.

4. The use of an automatic cut-off circuit, making it possible
for the buoy to cut itself off the air automatically
on a prolonged sound and returning to the air automatically
after the sound has subsi ded.

5. Series operation of filaments: This results in a nore

efficient method of utilizing dry cell, (1-1/2 volt),
batteries on tubes designed for 2 volts.

I nsul ator and antenna support.

Conpl ete buoy with parts.




My Love

There is a sweetheart | adore,
She is my heart's desire,

Each time | gaze dong her curves
It sets my blood on fire.

She's absolutely right for sze
She's steady as an oak,

Her manners are above reproach,
She doesn't drink or smoke.

Her curves are just where curves should be
She's stin smooth to touch,

And for the pleasure she affords

She doesn't cost me much.

For deeping, say, she can't be beat,
She makes me fed at ease,

Her gentle, ralling motion is

The kind that's sure to please.

I've fondled every curve and rib,
I've felt her every joint

And cannot seem to find one fault
Of which to make a point.

She's sengitive, though not too much,
But like dl things much used

Will show a little wear and tear

If too much she's abused.

The one thing | particlarly like—
She never answers back

And never weeps if, when she's bad,
Her bottom round | slap.

Just thoughts of life without her and
A lump comes in my throat—

| dill maintain she is the best

Of any BOAT &float.

—M. A. Boye

Reproduced by courtesy of MOTCR BQATI NG
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TR ANGULATI ON SOUTHEAST ALASKA, 1936 - GH LKAT R VER AND WH TE PASS
(Extracts from Season's Report)

“H Arnol d Karo, Hydrographic and Geodetic Engi neer
Commanding Officer, U S. Coast and Geodetic Survey, M V. WESTDAHL

Due to the long daylight hours, it was possible to make the clinbs
to the peaks and return in one day, althou?h of necessity, a |ong day.
(ne additional man above the nunmber nornal [y used was added to each party
in order to I|Phten | oads and speed up the progress. It is believed that
this additional nman paid for hinself many times over in speeding up the
wor k.  The nornal party consisted of one officer and four nen wth one
additional man in canp as cook. The Assistant Engi neer on the WESTDAHL
was detailed as an extra man to operate the truck |oaned by the A aska
Road Cormm ssi on.

The increased nobi | i\tNK of the field parties and the exceptional
weat her encountered as a whol e made it possible to conplete these arcs
without resorting to canpi n% on the peaks thenselves. Several tines,
however, the parties "siwashed it" overnight on some of the peaks in order
to conplete the work at hand.

It is believed that, with the weather conditions usually found in
Al aska, canping at the stations would be al nost inperative in order to
utilize the breaks in the weather when they cone; but unusual weat her
condi tions dermand unusual treatnent, and the highly nobile type of party
described proved quite successful. It is believed that this plan yiel ded
nost in the way of results and progress. (n several occasions, the "0"-
party, travelling light, started on a four or five thousand foot clinb at
noon, reached the station, observed it, and returned to canp the same day.
During the clinbs for observing, the observer carried no pack. As a
result he was in condition to start observing al nost as soon as the
instrunent was set up, thereby saving nuch valuable tine. Many are the
times the observer finds hinself too unsteady to observe for sone tine
after reaching the station due to excessive fatigue occasioned by a heavy
pack; or if he does attenpt observing, he finds the results rather
erratic and junpy, especially the first observations. | am convinced
that no snmall share of poor results on nountain triangulation can be
traced to lack of initial steadiness on the part of the observer.

Recovery and Marki ng of Stations

Much has been witten on this topic and apparently much can still be
witten or at least repeated, tinme and time again. |If the results of any
schene of triangulation are to be of permanent or |asting val ue, the
station marks thensel ves nmust be pernanent.

A few nore minutes spent in nmarking a station properly wll nean the
di fference between its being found at sone future date and its being re-
ported as mssing. It seens to be common practice, at least in the past,
and not so distant past at that, to cenent the bronze station nark in a
depression in the rock rather than bother with drilling a hole to set the
nmar k properlﬁ. Even if a hole is drilled, sonmetimes it will be only of
shal | ow depth, the deficiency being made up by piling concrete around the
mark. Wien this is done the concrete shrinks or sloughs away, and | eaves
the mark protruding for a considerable portion of its length. Holes for
station marks should be drilled sufficiently deep to take the entire
shank and to allow the head of the station mark to be countersunk in the
rock. It the head of the mark is properly countersunk and the shank
spread at the bottomso that it will just go into the drill hole, only a
smal | amount of cement is required to conplete the job and one may be sure
that the mark is there to stay.
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On the Chilkat River arc, the stations were placed a few hundred feet
down fromthe tops of the peaks where possible, as these peaks usually had
smal | tufts of clouds hanging over them By so doing it was possible to
conpl ete the observing some tine in advance of that which woul d have been
required had the stations been put on the very tops of the peaks. n the
Wiite Pass arc this was not possible, since to do so would have narrowed
the scheme consi derably, thereby weakening it; so the stations were pl aced
on the tops of the peaks and what clinbs they proved to be! It is doubt-
ful if there are many peaks harder to ascend in all of Al aska.

&
SURF LANDINGS - 1901

The technique and excitenent of difficult surf
| andi ngs have not changed nuch since the tine of
Magel | an. These operations al ways have been and
probably always w |l be a necessary hazard of coasta
survey parties, particularly in renote place, and be-
cause the waves are LUSt as high and whi nsi cal now as
then, it is one of the fewremaining "primtive"
activities in an otherw se nodern and mechani zed
civilization. The following is an excerpt fromthe
sen -annual report of Assistant Ferdi nand Wst dahl,
Commanding U S. Coast and Geodetic Survey Steamer
MARTHUR, Decenber 31, 1901

"- - - The surf is always bad here, but the first |anding was successful ly
acconpl i shed, and the re-enbarkation |ikew se. The surf increased however,
and the next landing on a short, steep beach of shingle on the southeast
face of West Cape Lazareff proved disastrous. The boat was turned over
and all the occupants thrown into the surf. A nanaged to reach the beach
and to secure the boat, but the instrunents, lunch, etc. were rendered un-
fit for inmediate use. This occurred around a point and out of sight from
the ship. In the neantime the ship got under way to run a |ine of soundings
close to the shore and the shipwecked party was soon discovered huddl ed,
partly undressed, around a fire, and the boat haul ed up on the beach just
out of the surf. | anchored the ship abreast the party and as close In as
| deermed it prudent to approach. During the afternoon the renaining whal e
boat in charge of the 1st Watch Oficer was sent in to render assistance by
anchoring just outside the line of breakers and attenpting to float a |line
on shore to the party. The shore party succeeded finally, after nanY fruit-
less attenpts, to reach the line and haul in the stronger line to he ﬁ t hem
launch their boat. This had already been badly stove in landing so that the
shore party did not consider it safe to enbark in it, but they put into it
all the gear, lashing it to the thwarts, and attenpted to launch it while
the men 1n the boat anchored outside the surf pulled with all their m ght
on the line fastened to it. The beach was too steep and the surf too heavy
for themso that the boat filled again and again. To lighten it all the
gear was finally taken out and in that condition she capsized in the surf
but kept afloat, and the outside boat's crew pulled her out and towed the
derelict to the ship. There seemed to be no other prospect for the shore
partﬁ than to scale the steep bluff behind themand wal k around the shore

e

to t eastern corner of Qter Cove, where it would be feasible to land for
them The day was nearly spent and it woul d be nidnight before they could
reach their destination. | sent some provisions and liquor, headed up in
a cask, in the renaining whale boat to be floated in to them this tine

the tide had turned to ebb, and there cane a lull in the surf, of which the
shore party took advantage and waded out to the boat held in the breakers,
and they were all brought on board. The ship remained at anchor here all
night, the strong westerly w nd having cal ned down, and in the early norn-
ing at low tide the instrunents and boat gear were successfully taken on

board. "
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RECENT | MPROVEMENTS | N THE STANDARD AUTQVATI C Tl DE GACE

E. C MKay, Chief, Section of Tides,
D vision of Tides and Currents,
U S (Cpast and Geodetic Survey

The standard autonatic tide gage described in detail in the "Mnual
of Tide (hservations", Special Publication No. 196, has recently undergone
nodi fication, so that sone of the _descrifo_tive matter of the manual needs
revision or anplification to nake it applicable to the latest type gage.

The principal change is in connection with the pencil screw assenbly
and its purpose is to facilitate the cleaning of the pencil screw and
pencil armbearing. Failure to keep these parts of the gage thoroughly
cl eaned has been one of the nost common causes of interruption to auto-
mati c gage records, and the principal factor contributing to this condi-
tion has been the difficulty of acconplishing a thorough cleaning without
disturbing the wiring of the gage. To overcone this difficulty, the
pencil screw assenbly of the new type gage has been nodified so that the
screw can now be easily and quickly detached for cleaning purposes wi thout
disturbing the wiring or any of the adjustnents of the gage. Wth this
change in design, interruptions to the record caused by sticking between
pencil arm and loencil screw should be of |ess frequent occurrence or
overcore entirely by reasonable care on the part of the observer.

In the arrangenent described in Special Publication No. 196, the
encil screwis rigidly attached to the counterpoise reel, to which the
loat wire reel is secured by clanp nuts. The new arrangenment, by the

introduction of a third bearing, nmakes it possible to have a separate
shaft for the float and counterpoise reels so that the ga%e can be set up
and conpl etely wired independently of the pencil screw he pencil screw
can then be placed in Position by fitting the slot inits end over the
spline in the collar of the reel shaft. The opposite end of the pencil
screw is held in place by a bearing screw with a capstan head whi ch can be
bacredho][f sufficiently to allow for disengaging the pencil screw fromthe
reel shaft.

The shaft on which the float and counterpoi se reels are nounted has,
between the reels, a flange fromeither side of which projects a pin about
5/8 inch off center. Each reel has in its end a ring of 12 hol es which
fits over these pins and allows for as many different positions of the
reels. A capstan nut at the end of each reel holds its reel in place, or
when backed off allows either reel to be disengaged fromits pin and turned
to the desired position. This arrangenent permts the seﬁarate adj ust ment
of either float or counterpoise wre independently of each other.

Wth this arrangenment, it can readily be seen how the procedure of
cleaning the screw and bearing, particularly the latter, is greatly
facilitated and sinplified. Wen with the ol der design there was evidence
of sticking between pencil armand pencil screw, there was a tenptation on
the part of even the nore careful observers or inspecting officers to
confine the cleaning to the exposed surface of the pencil screw. Frequent-
ly this would prove ineffective in inproving operation as nore often than
not it was the inaccessible pencil armbearing that was the source of the
trouble. Accumulated dirt in the bearing could be renoved only by turning
off the pencil armwhich could not be acconﬁlished except by disturbing
the wiring, a rather unhandy operation whi ch nost observers and sone in-
\?\E.GC“ n% officers seemto have avoided as far as possible. The ease wth

ich the pencil screw can now be renmoved and the pencil armbearin
exposed is such that with reasonabl e understanding and care, loss of record
fromthis greatest previous source of trouble should be practically
elimnpated. The inportance and purpose of these inprovenments and their
operation shoul d be thoroughly understood and enphasized to the observer
by the inspecting officer.
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_ Anot her advant age ?ained by the nodified design of the standard gage
is that the procedure of wiring the gage is greatly sinplified. The
conparatively conplicated instructions, in paragraph 94 of the "Mnual of
Ti de Cbservations", for properlg proportioning the turns of wire on the
two reels and at the sane time bringing the record pencil to the proper
position on the pencil screw can be disregarded with the inproved gage.

It is necessary only to cut the float and counterpoise wires to the proper
length and thread each on its reel independently. The pencil screw wt
the pencil armat any desired position can be attached to the reel shaft
after the wiring has been conpl et ed.

The solid bronze or nickel -chromumw re previously used with the
st andar d gage is being replaced by simlarly sized cable nade up of seven
wires stranded in rope fashion. This wire is stronger, nore flexible,
and | ess subject to kinking than the solid wire. Once kinked, however,
it is difficult and sonetines inpossible to renove the kinks so that this
cabl e should be handl ed carefully when threading it on the reels.

~These inproved gages have already been installed at a nunber of
stations and will eventually replace all gages of ol der de3|%n as rapid
as these can be reconditioned. There has al so been devel oped a new neta
cover of special design for the standard gage but as yet only one gage
now i n operation has been so equi pped.

~ The inproved design is illustrated in the acconpanyi ng photographs,
whi ch correspond to the illustrations in Special Publication No. 196.
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FLI GHT CGHECK OF AERCONAUTI CAL CHARTS

John D. Kay, Aeronautical Engineer
U S C(Qoast and Geodetic Survey

The Sectional Aeronautical Charts, published by the U S. Coast and
Geodeti c Surve%/, are given a detailed field check of a nature that is
accorded no other series of charts published, either in this country or
abroad. This "treatrment" is Flight Checking which is checking fromthe
air for accuracy and conpl eteness and detail shown on the Aeronauti cal
Chart. The flight check is made by a trained observer flying back and
forth over the entire area of the chart, conparing the actual terrain
with the chart of that area. The necessary corrections, deletions and
additions are then made, or recorded, while in flight.

The Sectional Aeronautical Charts, in 87 sheets, on the Lanbert Con-
formal Conic Projection, at a uniformscale of one to five hundred
thousand are now avail able for the entire United States. These charts
show al | maj or drainage, contours at one thousand foot intervals with
gradient tints, spot heights, practically all railroads, cities and towns,
Inportant highways and roads. They show canals, danms, transmission |ines,
prom nent bridges, towers, mnes, promnent buildings and many ot her
cultural features of landmark value; and in addition there is superinposed
all available aeronautical data, such as the airports and the facilities
available at them the radio beans and their transmtting frequency and
identifying signals; |ight beacons; the periods of radi o weather broad-
casts; and nuch additional m scell aneous aeronautical data . = . = . = .
an enornous anount of detail to represent conpletely and accurately. To
obtain the utnost accuracy and clarity in the representation of this data
the Coast and Geodetic Survey enploys the additional "treatment" of flight
checking for each sectional chart.

Conparatively few of the users realize that the aeronautical charts
that now conpl etely cover the United States have been entirely flight
checked; even fewer are aware of the fact that this nethod of checking
charts was started nearly twenty years ago by the U S Arny Air Corps
o . as avital necessity. But flight checking as perforned today
is quite a different procedure fromwhat it was when the first airway
strip maps were being prepared. Perhaps it would be well to mention the
early maps and flight checks before attenpting to present sone of the
details of flight checking as it is done at present.

The first airway naps were nerely blue prints of rough, -- very
rough b?/ present standards -- conpilations of a few limted routes then
being flown by the personnel of the Arny Air Corps. After these strip

maps, with their very limted topographi cal information, had been con'rni | ed,
copies were taken into the air, and by flying over the area practi cal

all of the aeronautical data to be shown on the map was added by vi sua

i nspection, tenpered with a fair anount of hope. ssible landing fields
were located and inspected fromthe air and indicated on the maps by an
"X', with the hope that the field would nmake a suitabl e |anding area.
Sonetimes the flight checker guessed wong and the first pilot to land at
one of these spots nmarked "X' checked on the error after crawing out of
the w eckage.

Sonmewhat interrelated, is the evolution of the aeronautical maps and
light checking. Following the first "blue print" maps a few of the nost
requently used routes were nore comﬁl etel y mapped. n 1921 Strip Ma
No. 1 between Uni ontown, Pa. and WAshington, D. C was issued by the U. S.
Arny Air Corps and durin% the follow ng five years several additional
strip maps, nostly for the official use of the Air Corps, were conpiled
and printed by the U S Engineer Corps. During this tine sporadic flight
checki ng was attenpted, rrostl_¥ to obtain aeronautical data which was so
limted during this period. hese strip maps, limted in information as
they were, soon created a demand for simlar nmaps for routes of interest
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to comercial aviation. This need was net by the Air Conmerce Act of
1926, which authorized the charting of airways and the publication of

avi ation maps. Under the provisions of this act, in Novenber 1926, a
section was organi zed in the Coast and Geodetic Survey to conpile and
print aeronautical maps. For two years strip maps were published but in
1929 it was decided to conpile sectional charts in addition, the program
calling for charts to cover all of the United States. The first of these,
the Chicago Sectional Aeronautical Chart was published in 1930 and fol | ow
ed by two other sectional charts that year. At the sane tine certain

wel | travelled routes were covered by additional strip maps.

~ By the time of the publication of the first sectional chart in 1930
flight checking becane an established full tine duty and the late Lieut.
Commander A L. G acomni becane -
the first Flight Check Chserver

in the Coast and Geodetic Survey. FROGRESS OF FLIGHT CHECKING AND PUBLISHING
The Bureau of Air Commerce col - THE 87 SECTIOWAL AFRONAUTICAL CHARTS

| aborated in this by assigning OF THE UNITED STATES

an airplane and pilot to these -

duties and flight checking has 1931 193z 933 1934 1935 1938 1937
been a regul ar part of the pro- J . -
gramduring the past seven years. au' el

Addi tional funds, provided by a
Public Wrks Adm nistration grant 70
to the Coast and Geodetic Survey i
through the Bureau of Air Commerce,| #¢p

permtted the conpilation, the

flight checking and printing of LA

nore charts from Cctober 1934 to w©

June 1935 than in the previous ]
five years. The office personnel 20— — .
during this period, were expanded i
fromten to one hundred and 20

sixteen and the flight checkers

fromone to eleven. During this 1o

period fifty-six charts were com "

iled, seventy flight checked and
orty one printed. (See Figure). . . : _
An area of nore than 2,554,000 square mles in forty-six different states
was flight checked and the charting of the entire United States for the
first time was well advanced. After the exhaustion of the P.WA funds
the frequency w th which new charts were printed decreased but with the
publication of the Geen Bay chart, in Cctober 1936, the entire series of
the 87 charts covering the United States was avail able. An enornous
undertaking that was greatly aided by Flight Checking.

. Only those few who have had actual experience in attenpting to com
pil e conmparatively detailed maps from verz_ sketchy and generalized infor-
mation can appreciate the problens that this entails. Less than half of
the United States is covered by detail ed topographic maps (one of the
mai n sources of information) and many of these are so old as to be
practically obsol ete. Thousands of mles of new hi ghways have been con-
structed in the past few years, changes in railroads have been nade and
hundreds of mles of trackage abandoned. Large changes in popul ations
of cities and towns occur fromone decennial census to another. New
reservoirs, new transmssion lines and other cultural features are con-
structed yearly, plus a thousand and one "l andmarks" that appear on no nap.

These facts indicate that there is a direct inverse ration between
the anmount and quality of source material and the need for flight checking.
It is one thing to conpile a chart fromthe excellent basic material whic
is available for some areas and an entirely different problemto conpile
one of an area where no detailed surveys exist. . = . and yet attenpt to
keep the charts uniformas to the quality of the data shown. It is
inportant to flight check a chart constructed fromexcellent source
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material, in order to obtain and record contenporary changes; but it is
vital to have a flight check of one of an area for which only poor or

i nadequat e basic material was available, if we hope to obtain charts of
uni f orm accur acy.

Real i zing the "why" of flight checking will better enable one to see
the "how' and perhaps give a nore thorough understanding of this conpara-
tively new and unusual "treatnment" that aeronautical charts receive.

A chart rust be conpiled before it can be flight checked, and during
this conpilation a |arge anount of record work nust be acconplished in
order to make the flight check of the utmost val ue; the nore caref UIIK
this prelimnary work is done, the nore valuable will the flight check be
e chart is often conpiled fromas many as fifty different sources and
three hundred different maps, ranging in scale fromone to five thousand
to one to five mllion, all of which have to be adjusted to the common
scal e of the conpilation. The know edge that the chart conpilation is to
be flight checked induces certain procedures that otherw se mght not be
followed in such detail. Al source material is reviewed for the purpose
of gradi ng it as to value. Sone sections of the chart may have been
conpi l ed frommap nmaterial known to be of poor quality;, this is so noted
and as the chart is conpiled a reliability diagramas well as a source
"history" is nade. Notes are nade as to areas where data are questionabl e
or lacking and such areas are indicated on a diagrammetric form Pl aces
for which nap data of the sane IocalitY are at variance are indicated and
a general report acconpanies the conpiled chart nentioni n% itens or areas
for which additional information is desired, itens that should be espec-
ially noted while checking, etcetera.

Wien the conpilation is conpleted, if time and conditions permt, a
printed proof is made. If this is not practicable, which has often been
t he case, photographic copies are made of the conpilation. These
prelimnary copies of the chart with the history are gone over g‘oi ntly by
the conpiler and the flight checker. A copy of the "history" of the
conpilation is given to the flight checker with copies of the chart,
nmounted on cloth, for better service in the field, and after a final re-
view the chart is ready for flight checking or what mght be called field
inspection. Flight checking is "field inspection" in a sense, but under
conditions that are vastIK different froma ground inspection, principally
in the speed with which the area is covered and the type of detail that

i s checked.

Flight check tine, like nost time concerned with aviation, is recorded
in hours, and while the time necessary for the flight check of different
charts varies in Proporti on to their area and the anount of detail, it
will be normally fromfifty to eighty flying hours per chart. During this
period an area of approximately fifty thousand square mles is conpletely
I nspected and checked while flying at speeds of around one hundred and
twenty-five mles per hour. GCeneral topograth, el evati ons, drainage,
cities, railroads, highways, airports, as well as |andmark details such
as dans, transnission lines, promnent buildings. . . .even as to their
color and conposition, are checked and noted. Every itemthat can be
seen fromthe air that appears on the chart is checked.

The question as to how rmuch of this enornous amount of detail can be
checked during this brief tine and while working at such a conparatively
high rate of speed requires nore than a sinple percentage statenent for a
t horough understanding. It mght be well to review briefly the net hods
that are used and nmake a few comments on the conditions encountered and
procedure applied during a flight check.

Fol | owi ng the conpl etion of the conpilation and prelinmnary review
the flight checker nmoves with his airplane and pilot to a base within the
area to be checked. As each flight check %roj ect usually covers the area
of one sectional chart some three hundred by one hundred and fifty mles



94

inextent, it is desirable to have two or three bases of operation during
t he fIiPht check for efficient coverage of the area. From these bases
flight lines are laid out, the nature of the terrain permtting, in
parallel lines fromfive to ten mles apart. The flight check is flown
over these lines, maintaining a constant course and the area fromtwo and
one-half to five mles on either side of the line checked. GCccasionally,
when conditions warrant, a nethod of checking by "nmeandering" is carried
out. This consists of following the general trend of a river, railroad or
hi ghway, and changing the airplane's course as necessary. It is often de-
sirable to conbine both nethods during the checking of a large area, usin?
ghat.rethod best suited to type of terrain and the degree of congestion o
etall.

The details of procedure have to be varied somewhat as the Ehysica
conposition of the area covered by the charts varies. Over thickly
popul ated areas the flying is done at altitudes of around three thousand
feet above the ground, in nmore sparsely popul ated areas at altitudes of
fromfive thousand to six thousand feet. Fromthese altitudes it is
possible to see clearly all the details that are shown on the charts and
at the sane tine check on their relative |ocation to each other and the
accuracy of their representation. The higher of the two altitudes used
nerely increases the "field of view' rather than decreases the anount of
detail that can be seen.

e of the nmost inportant duties of a flight checker is to decide
what itens shall NOT be shown on the aeronautical charts. At scales of
one to five hundred thousand and snaller it is obviously inpossible to show
everything in any given area on a chart. The itens of greatest relative
i nportance, which nost clearly and definitely will aid the pilot or aeria
navi gator, rmnust be indicated, while those that tend to confuse by congest-
ing the chart nust be elim nated.

This problemis nost clearly indicated in the case of highways. In
sone areas, because of |ack of other detail, it is inportant to include
many unlngroved and secondary roads, while in densely popul ated areas it
is desirable to elimnate all but the nost inportant nain thoroughfares.
A "sel ection” ﬁrob!enwsugh as this can be solved in no other way so well
as by flight checking, since the flight checker is literally in the same
position as the user of the chart. This sane need for selection is
appl i cabl e to drai nage, popul ated areas, landmarks and so forth. Cten
drainage of large extent is not promnent fromthe air, small tows are
uni nportant in congested areas and | andmarks whi ch appear prom nent from
the ground are greatty different fromthe air, sonetines of no val ue at
all, due to the decided change in perspective

Seemngly snmall itens, of great inportance for air navigation, are
checked. Wether or not a railroad, correctly shown as to geographica
location, is a single or double track is one of these itens; whether or
not an inportant hlahmay paralleling a railroad, for exanple, is to the
north or south of the tracks. At an elevated intersection of two railroads
. . . .which one is "over" and which one is "under"? I|s an airport
northeast of the town or is it to the northwest? A river flows through
the city: but is the largest part of the built-up area on the north bank
or on the south?. . . .and does it have a characteristic shape? Questions
such as these are answered in a second and noted correctly as the flight
checker passes over.

Besi des del etions, selections, and the snmall but inportant detail ed
changes, it is often necessary to add a consi derabl e anmount of new data
in correct |ocation, that was nothrevioust shown on the chart. New
hi ghways, new railroads, towns and | akes and many ot her prom nent features,
that were omtted because of poor or incogPIete source naterial, are add-
ed when necessary. These new data are added directly to the chart while
inthe air, the features being |ocated by using the airplane conpass and
the ground speed "tine factor”". |In certain cases even the difficult and
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seeningly inpossible task of adding contours is successfully acconplished
by the accurate use of the airplane altineter, supplemented by sketching.

The vital factor in all flight checking is know ng, to the nearest
second of time (two hundred feet in distance), the position of the air-
plane on the chart. This is acconplished by conputing an accurate ground
sgeed and constantly checking this fromthe known positions of objects on
the ground. This ?(ound speed, when a constant course and air speed is
mai ntained, is sufficiently accurate for checking geographical positions
alo&P the route not nore than ten nmles froma known B0|nt. An accurate
know edge of the course and speed of the airplane enables a flight checker
to |ocate positions within two hundred feet, which is well within plottable
l[imts on a chart on the scale of one to five hundred thousand. en new
data are to be added these |ocations by aerial traverse are suppl ement ed
by sketches (nade in the air), aerial photographs, and authentic source
nmaterial which nmay often be obtai ned at the base of operations by personal

cont act .

Contours are checked by setting the airplane altimeter at the given
el evation of an airport, while on the ground, and by dragging (flying a
few feet over the point whose elevation is to be determned) the desired
el evation. These elevations nmay be considered correct to within one
hundred feet when the readings are conpensated for baronetric pressure,
tenperature, and altitude. Data for baronetric pressure are obtained b
radio at the time the readings are nmade. Al topographical and cultura
features, are checked by time, distance, and bearings as they appear on the
flight line as well as their relative position to known objects. It is,
of course necessary to assune that the najor features such as cities,
railroads, larger rivers and so forth are in their correct geographica
location. Wth these as starting points, or what nmay be called control
poi nts, the other data are checked as to their relative |ocations.

~ After conpletion of a day's flight check, of about seven hours flying
tinme, if the weather and visibility have remai ned good, all the changes
are replotted on a "snooth" or office copy of the chart kept at the tlight
checki ng base, notes are recorded and a daily log prepared. Wen the
flight check of the entire chart is conpleted the "snmooth" copy of the
chart along with the flight copy and a detailed witten report, photographs,
addi tional source material, etc. are sent to the Washington office where
they are carefully reviewed and the nepessarY_correctlons applied to the
original conpilation before the chart is published. If the chart has
al ready been published before the flight check was nade, as has sonetimes
been _doneél the corrections are applied when the next fully revised edition
is printed.

As innost field work, "weather" is an inportant factor. Under
conditions of limted visibility, less than two nmles, and ceiling (height
of clouds) of less than fifteen hundred feet, flight checking cannot be
carried out efficiently or to advantage. So to nake up for days |ost by
unf avorabl e weather while in the field all "good weather" must be utilized
to the fullest extent. Long hours are flown on perfect days and often
late afternoons and darkness are used for cross country flights when
changi ng bases. The weat hernan seens to ignore holidays for it is truly
remar kabl e how often, alnost invariable it seens, clear days coincide with
Sundays and hol i days.

Because no one can predict where a pilot may go the entire area of
the chart nust be checked and it is often necessary to deviate fromex-
tablished air routes, to fly over terrain that is sel domflown over, or
even rarely visited on the ground. Deserts, swanps, forests and nountai ns
are crossed as they are net on the flight lines and the flight checker in
a day's flight may fly over all of these different types of country, the
terrain at tines varying fromtw hundred feet bel ow sea |evel (Death
Valley) to fifteen thousand feet above sea level (M. Witney) within a few
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hours flight. Such conditions are not conducive to boredombut inducive
at times to prenmature ageing.

Whil e no special equipnent is necessary for flight checking it is
nevert hel ess desirable to have equiPnent that has certain characteristics.
Wien it is realized that two daily flights of fromthree to four hours
duration nay be made, and that charts and navigation instrunments nust be
used constantly, that very close cooperation between the flight checker
and pilot is necessary, these minor characteristics becone very inportant
for continued efficient flight checking. Good visibility for both the
flight checker and the pilot, reasonable confort in seats and working
space, a weather proof cabin of noderate sound proofing, space for suppl e-
mentary navigational instruments, etc., are inportant. The airpl anes
recently used have been S|n%le engi ne, high-w ng cabi n nonopl anes with the
seats so arranged that the Tlight checker can have maxi mumvisibility and
yet have roomto use his charts and instruments and at the same tine
communi cate verbally with the pilot without the use of telephone. In
addition to the regular flight instrunents, an accurate aperiodic conpass,
sensitive altineter, drift indicator, radio, clock with smeeP second hand,
aerial canmera, pelorus, plotting board and m scel | aneous scal es, graphs
and tables are used. These instrunents nust be used while noving at a
speed of around one hundred and twenty-five mles per hour which nake their
accessibility of pararount inportance

The proper use of this equi pment has obtained results that are very
gratifying and these in thensel ves point out and prove the value of this
additional "treatnent" accorded the Coast & Geodetic Survey Aeronautica
Charts. In the future flight checking may be able to utilize additiona
i nstrurments and nethods that have not as yet been generally used, either
because the instrunents thensel ves have not been perfected to the extent
desirable for fli?ht checki ng, or because the nethods necessary for their
use would be too lengthy or costly. The use of the "gyro pilot" for
hol ding a steady course and relieving the pilot of tedious routine flying
has been for sometine desirable but It is a conparatively costly instru-
ment and is not generally installed on single nmotored aircraft of the
type used for flight checking. Radio equipnent and the directional |oop
have not yet been perfected to a stage where they will give the accuracy
of position necessary for flight checking. But new equiprent in this
field is being constantly devel oped and beyond doubt sone of it wll be
of benefit to the flight checker in his work. A nore extensive use of
vertical air photographs, perhaps a continuous strip of overlapping
phot ographs, over the major airways is certainly desirable and only the
cost (which is being reduced constantly% and time (delay necessitated bY
wai ting for favorable ﬁhotographic weat her) have prevented this desirable
aid being conbined with regular flight check procedure.

As a direct result of flight checking nore than twel ve hundred
i ndi vi dual changes have been made on a single sectional chart. Because
a flight checker uses the charts and has the same "view point" as the
ultinate user of the chart he is best able to make suggesti ons and
recomrendations for their inprovenent and to eval uate changes under con-
sideration. The flight checker, by the very nature of his work, is
constantly in contact with airplane pilots and is therefore able to note
and transmt their needs and requirenents to the office. By persona
contact the flight checker is often able to obtain new and val uabl e source
n%teri?l for conpilation and revision that is unobtainable through ordinary
channel s.

The flight check of the aeronautical charts results in a published
chart that has a high degree of accurac* and therefore adds greatly to
the safety of navigation of aircraft. he inclusion of practically al
informati on of major inportance and the exclusion of uninportant detai
that would tend to nake the chart confusing is especially inportant for
aeronautical charts that are used under conditions of high speed and
[imted space. At present the Sectional Aeronautical Charts are the only
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SH SMOLOGY - 1866

The followi ng appeared in the San Jose Mercury
for June 21, 1866:

"W F. Stewart of this city - known to our literary and scientific
| eaders as Frank - has invented and set up in his saloon a nmachi ne for
indicating and registering the oscillatory notion of earthquakes. It
consi sts of a nicely adjusted pendul umabout four feet in |length, suspend-
ed in a socket to admt free play in anﬁ direction. To this pendulumis
attached a three-pound weight. Above the socket and formng a part of
the pendul um projects a conmon pencil, pointing upward, upon which rests
a stationery tablet. The nmachine is attached to a solid brick wall, and
the least notion of the earth nust inevitably register its extent and
direction. Frank thinks that this machi ne nay be made useful in signaling
t he approach of earthquakes. According to Hunbolt, an earthquake wave
travels at the rate of about sixty mles a mnute.* The machine could be
set up in every telegraph office on the Pacific coast, or wherever earth-
guakes occur, and arranged in some such, manner as the fire alarn1telegraph
Thus the first notion of the earth at Los Angel es, for instance, woul
instantly signal an alarmin San Franci sco, and woul d give the people of
that city fully ten mnutes in which to prepare for the shock. As the
wave of notion reached each tel egraph station successively, the alarm
woul d be reﬁeated and thus kept up alnost continuously until the occurrence
of the shock. W see no good reason why this invention nay not be turned
to sone such practical use."

The true veIocitY of a destructive earthquake wave was evidently not
known in 1866. t is approximately 200 mles per m nute.
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RADI O ACCUSTI C RANA NG A ROU TS

Dr. Herbert G ove Dorsey
Principal Hectrical Engineer
U S COoast and Geodetic Survey

The accorrpgzﬁ ng circuit diagrans were drawn prinmarily for a revised
edition of the manual now in progress. They represent what are be-
lieved to be ideal circuits rather than what are used by any one hydro-
graphic surveying party. If entirely new equi prent was to be built, these
drawi ngs woul d serve as a (};ui de on how to start operations. Sone portions
of the circuits are taken fromPacific coast procedure and others tfrom
Atlantic coast practice, and the ensenbl e was nmade up of the best of each,
with an attenpt to bring everything up to date using the latest types of

t ubes, and equi prent .

For the benefit of those who are interested only in the general pro-
cedure and as a guide to the other nore detailed wiring diagrans, Plate |
was nmade to show the outline of the entire process. e upper portion
shows the surveying ship equi prent necessary for RAR  Wen the bonb ex-

| odes in the water, a hydrophone conveys the inpul se to the bonb anpli -
ier which makes it strong enough to operate a chronograph (See Plate I1).
A chrononeter marks second intervals on the chrono%raph tape and i medi at e-
IK after the bonb signal is recorded a switch is changed to connect the
chronograph to the radio receiver so that the return radio signal nay be
recorded on the same chronograph tape. This receiver is generally

equi pped with a loud speaker so that head phones are unnecessary. In order
that there may be communication wth the hydrophone stations a radio trans-
mtter is necessar% on the surveying ship. This transnmtter is separate
fromthe regular ship transmtter and receiver used for official

communi cation with other ships and shore stations, receiving weather
reports, distress signals, etc. The RARtransmtter and receiver are used
for high frequencies, the standard ship equiprent for |ow frequencies. It
is also necessary to commnicate with the bridge and either a speaking
tube or telephone is used for this. A push button is used to operate an
electric bell or buzzer to signal the bonber when to fire bonbs, and the
gesi red size of bonb is generally designated by the nunmber of rings on the
uzzer.

In the lower right of Plate | is shown an RAR station equi prent .
Such stations on the Pacific coast are alnost always shore stations, but
on the Atlantic coast the sane equipnent is on a "station ship" since
shore stations were never successful on the Atlantic coast. In either
case a hydrophone is hung in the sea with a cable to the bonb anplifier
fromwhich the anplified sound may be heard and it al so passes to a radio
transmtter which is actuated autonatically by the bonb signals. It is
this radio signal which returns to the ship to actuate the chronograph.
Since comuni cation between the RAR station and the ship is necessary, a
radi o receiver is provided, which, with the key-operated transmtter
suppl i es high frequency radi o communi cati on between themwhether the RAR
stations are on shore or afl oat.

The story of the floating RAR station is probably already past
history. The first such stations were the RANGER and ECHO working in
Florida waters with the LYDONNA in March 1930 and probably the |ast such
were the A LBERT and WELKER working in Del anare waters with the
OCEANOGRAPHER during the summer of 1937.

The successor to the floating RAR station is the sono-radi o buoy.
first idea of this was to use a small floating audio anplifier and trans-
mtter on the Pacific coast to be attached to the regul ar hydrophone for
the purpose of sending a weak radio signal to the shore station which
woul d autonatically transmt a stronger radio signal to the ship on a
different frequency. This arrangenment woul d have elimnated the difficulty
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of laying heavy cable through the surf between the hydrophone and the
shore station. | proposed this idea to Senior Chief Radi o (perator
Vincent in a letter in Decenber 1931. M note book shows that Conmander
Borden asked me why it could not be used on the Atlantic coast also.
feeling at the time was that the radio signals would not be strong enough
for nmore than about five miles. Anyway the sono-radio buoy is now a fact,
anply proved by the results of the past two seasons.

Few readers who have gone this far would care to follow details of
the circuits as it would be rather technical reading. Attention is in-
vited to one item however, so that credit may accrue to the Coast and
Geodetic Survey. In thelower, left of Plate IV, |abel ed RADI O RECEI VER,

is shown a variable crystal oscillator. | used this nethod of radio
reception on the OCEANCCRAPHER during the summer of 1930 and it has been
used continuously at radio station since that time. The idea is to

introduce a srmall anount of radio frequency voltage of nearl¥ the sane
frequency as that being received, instead of using the beat frequency
oscillator. Thus the crystal oscillator is nuch nmore constant and var?;-
|n? the anount of radio frequency voltage introduced hel ps keep down the
effect of static and nakes reception fromthe RAR stations and sono-radio
buoys easier. The ships HYDROGRAPHER, LYDON A and OCEANOGRAPHER have been
using this systemsuccessfully during the past season. Like anything
good, this has al so been discovered by others and it is now on the market
In some receivers. Its use will probably be extended to nore of our

equi pnent . ﬁ
HYDROGRAPH C CATAVARAN
H Arnold Karo, Hydrographi c and Geodetic Engi neer, GCommandi ng the

Mot or Vessel WESTDAHL, describes a nethod of sounding al ong the Juneau,
Al aska, waterfront, in the follow ng paragraph:

"For the inshore sounding and the channel to north of
the Dougl as Bridge, a sounding barge or catamaran was con-
structed using both of the WESTDAHL' S di nghies. This arran? -
ment proved to be surprisingly efficient and extrenely stable
and is recommended for parties having simlar equiprent.
Snapshots of this sounding unit in operation are attached to
this report."

The phot ographs show the two boats |ashed together with 2" x 4"'s
and the | eadsman, hel per, coxswain, and outboard motor in the starboard
Boat. The two observers, recorder, and plotting board are in the port
oat .

A simlar method was used by Lieutenant R F. A Studds in 1929 when
surveying sloughs in the vicinity of Norfolk, Virginia. However, as these
sl oughs were narrow and signals were built on the banks, errors would
have been introduced by separating the |eadsman and observers. Accordi ng-
ly, these three men were placed in the starboard boat and the recorder,
coxav\ai n and outboard notor in the port boat. Twelve-foot punts were
used.
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GECGRAPH C NAMES

G H Everett, Assistant Cartographi c Engi neer
U S GOoast and Geodetic Survey

CGeographi c names are an integral part of a chart. Human bei ngs,
civilized or uncivilized, have always found it necessary to refer frequent-
ly to features of their environment. dvilized nations having a nore
varied interest in their environnent nake use of a greater nunber of naned
features. (Geographi c nanes begin with exploration, increase with settle-
ment and multiply with devel opnent of a locality. The same principle
applies to nanes on charts. e wll find few charted nanes in areas of
little inportance and of scattered popul ation but for areas of great im
}Igortance, where popul ation is dense, the charts will contain many names.

he surveyor and the cartographer sensing the 8rowi ng inportance of an
area will be alert to report and make use of additional namnes.

The first geographic names in any area are generally applied by ex-
lorers and early settlers. Subsequent names are those convenient to the
ocal inhabitants and if well a?ﬁlied their use generally spreads until

they becone wel| established. is fact often provides Interesting
inS|ghts into the past history of a locality. housands of Dutch, Spanish
and French nanmes in this country reveal the |anguages of early col oni al
groups, and many narmes in well established usage today whi ch appear
prosaiclr Engl i sh have been corrupted fromthe original foreign nanes
originally applied. 1In sone cases the corruption occurred so | ong ago
that students today can not agree on what the original derivation was.

In areas in which nanes of foreign origin are known to exist surveyors
will do well to look with suspicion on all names of apparent English
origin. Wen we see Jack Bayou in the Mssissippi Delta area we imredi at e-
Iy conjecture whether this may not be Jacques Bayou.

Local usage, when it is well established, is the best and practicall
only authority for a name. Go To Hell Bayou may sound a bit crude, but i
those who use it and those who live near it have never known it by any
other nanme, then that is its nane until the |ocal people accept and use a
different one. It is sonetines difficult, however, to ascertain whether
or not the use of a nane is well established. Judgenent is necessary in
determning the reliability of persons questioned about a nanme. Sone
persons may be newcorers in the locality and use nanmes which are at vari -
ance with the well established ones. Qhers, because of possible self
interests, nay be indifferent about giving the correct information and nay
substitute other nanes for personal reasons. The problemof getting names
in Florida Bay is well illustrated in a report fromthe surveyor which
states: "The inhabitants of the keys known as ' The Conchs' are not very
wel | educated. They are poor spellers and few know how to read charts.
If the nane of a feature was not known, rather than not give sone answer,
an informer would think up a nane on the spur of the nmonment." It is
interesting to note that the names reﬁorted for this project reflected the
local interests. As spongers and fishernen these people were interested
primarily in the water areas. GChannels and banks had established nares
whil e several of the keys were unnaned |ocally; some had conflicting or
dupl i cated nanes; and a few were grouped together under one name as one
mght refer to a general area. Very few features were named after
individuals as contrasted with localities where land ownership is inportant.

The correct spelling of a geographic name nmust be ascertained. This
is alnost as inportant as knowing what the nane is. Wl established
| ocal usage can generally be accepted for the correct spelling of a new
nane although it nmust be accepted with reservations for names whi ch have
a historic background, particularly if the |anguage of the rpresent i nhabi -
tants differs fromthat of the original settlers. The spelling of new
nanes is often settled authoritatively by their use in |legal docunents.
The pronunci ati on of a new nanme, no natter how common it sSeens, can not be
trusted as a guide to the spelling and this is particularly true for
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famly names; Reaves Point on the Cape Fear Rver is not Reeves Point;
Jourdan River in Mssissippi is not Jordan River and Centers Point in
Maine is not Senters Point, in spite of the simlarity in sound. San
Nicolas Island in California is not San Nicholas in spite of our old
friend Saint N cholas. PossumBluff on the St. Johns Rver is correct,

a report fromthe surveyor warning "Possumis not spelled possum. Nany
common proper names nmay be correctly spelled in two or nore ways, for
exanpl e, Jouett and Jewett, Anderson and Andersen, Paynes and Pai nes.

The effect of local influence nay be to extend the application of a
nane or to substitute another for it. The nanme Puget Sound originally
applied only to that body of water south of the Narrows. As the early
settlements spread northwards along the shores, the settlers referred to
the unnaned body of water to the north as a part of Puget Sound. 1In a
case of a fishing law violation, the courts decided that |ocal usage had
establ i shed the name Puget Sound to include all that body of water from
the Strait of Juan de Fuca to Aynpia. Keyser Island in Connecticut was
named after the once owner of the island but because of the simlarity in

ronunciation with "Kaiser" was changed during the world war to Manri ssa

sland. The use of Keyser Island is slowy but surely returni ng because,
established in 1852, it was too famliar to be replaced nore than for a
tenporary period. Cenerally it is preferable that names once established
be unaltered, especially if they are old names of historic significance.
Mbst nanmes, once established, do not change. But a few do and such in-
formation is of much value to the cartographer.

A geograPhic nane is usually aPpIied to sone particular feature which
has identity like an individual. It the feature shoul d cease to exist,
that nanme becones meani ngl ess and should be deleted fromthe charts.
Qultural features such as wharfs, landings, and small settlenents,
particularly are apt to be tenporary and when found to be non-existent

that fact should be reported.

Conflicting nanmes result fromvarious causes. A good many nay be
traced back to carel ess spelling. There was a tine when conparatively
little attention was given to the spelling of names. In the seventeenth
and eighteenth centuries during the settlenment and devel opnent of this
country SEeIIing was very unsettled and capricious. e has only to
examne the witings of those times to see even common words spel |l ed
several ways in the same paragraph. And even today the spelling of the
nanes of some of the promnent citizens of that period is still in dispute
because they thensel ves signed their own names variously to different
docurents. And since the spelling of English names was inconsistent one
nust not be surprized to find names of Indian origin with varied spelling.
These were | earned orally and when witten had to be transcribed into
Euroggan al phabets as well as possible. Thus, one finds on early naps
the Potomac R ver spelled as: Potomack, Potowrack, Potormak and Pat omack.
e witer has conpiled a list of 132 spellings of the name W nni pesaukee,
a lake in New Hanpshire.

A nanme may be in error on a map or chart because the nane was in-
correctlﬁ applied by the surveyor. Chimey Corner, a reference by fisher-
men to the entrance to a certain cove was an error when applied to the
cove proper. The cove has the well established nane of |ndian Harbor.
The name Qubbage Oreek was m sl eading to the cartographer when the
surveyor indicated it to include the Iower part of a Lincoln Ceek, of
which it was only a tributary. Qark Point is the correct |ocal nane for
the south point at the entrance to a creek but it was inked on one field
sheet to indicate the north point. The Launch, a local nane for the
entrance to a bay, is a hydrographic feature. It was inked on a topo-
graphic survey in vertical letters indicating topographic feature and |ed
one to assune that it applied to the landing at the entrance to the bay.

It is not uncommon for |ocal inhabitants to use two or nore names
for the same feature. 1In such cases a selection must be nmade by the
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cartographer. Certain principles are considered in deciding on the nane
to be charted which demand that a thorough investigation be made and all
avail abl e data be submitted in the report on the narmes.

Information relative to the origin of a name should be reported
whenever possible. Frequently individuals interested in the history of
a locality inquire about the origin of a nane on the charts. This infor-
nmation al so hel ps in making a decision whether or not to chart the name
pending further investigation. Two exanples fromfield reports are given.
e report submtting a nane for the chart stated: "the point of land for
the past few years has been called Bailey's Point. It had previously been
cal | ed Horseneck Point. The name was apparently changed as the point be-
came an exclusive residential section." This report did not give the
origin of the name Bailey. Upon further inquiry it was learned that the
name Bailey's Point was not well established, all of the replies to in-
quiries recomrending the retention of Horseneck Point, and further that
the new name recommended was after a living person and that his name was
Bailly (not Bail ey).

A report on geographic names in Florida stated, relative to a certain
| ake: "There are two nanes in local use for this lake. These are Lake
Minroe and Mound Lake. Mund Lake is derived fromthe fact that there are
I ndi an mounds near the north shore of the |ake. Lake Minroe is naned for
Commodor e Munroe of Coconut G ove, and so called by the sportsmen of that
area. It is believed that the two nanes are about equal I1n |ocal usage
but that Lake Munroe has perhaps been in use the longer time and for this
re?son_is recommrended.” Such information gives a basis for the proper
sel ecti on.

Al names on field surveys, whether previously charted or not, are
i nvestigated before acceptance. Statenments nade in field reports are
considered inportant in this investigation. Information submtted shoul d
be conplete and accurate. It is very likely that a charted name, selected
fromcorrect information will gradually preclude other |ocal conflicting
names. And conversely a deci sion based on meagre or erroneous information
wi Il probably cause an unnecessarily confusing situation because it will
never be accepted by the local inhabitants. Governnent departments and
ot her organi zations use charts constantly as the authority for geographic
names because the chart is based on actual surveys and is often of |arger
scale than any other existing maps of the locality. It is, therefore,
essential that such information be as correct as is possible so that the
chart may serve as a standard for correct geographi c nanes.

¢

BENCH MARKS

~ A Coast Survey engineer was being shown around town by a resident.

Coning to the school house which stood on a rise, the citizen called atten-
tion to a mark painted near the top of the flagpole, saying that that was
tPelgggch mark marking the line to which high water rose during the flood
0 .

"You don't nean that the water actually rose to that height" said
the Coast Survey engineer. _ _

"Ch, no!" replied the local resident, "it was very nuch |ower then,
but the boys used to shinny up the pole and erase it. So it was put up
so high that they couldn't reach it."
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SVALL SCALE SHEETS FCR FORM LI NES

Henry E. Finnegan, Hydrographic and Geodeti c Engi neer
U S C(Qoast and Geodetic Survey

Many conspi cuous nmountains, hills and ridges which border the shore-
lines of the nore rugged coasts of the United States and Al aska lie beyond
the limts of the standard ten or twenty thousand scal e topographi c sheets.
These are often of nore value to the navigator than the |ower topographic
features close to the shoreline, since the former are seen against the
skyline and can be readily identified if charted.

Duri n(T:; the ordinary topographic survey of the shoreline the topog-
rapher is frequently limted to cuts to uninportant points on the sl|opes
of mnor hills and rldﬂes which rise abruptly fromthe shoreline. 1In an
effort to supplement the plane table work with sextant cuts from offshore,
it is often found that the desired features lie beyond the inshore limts
of the sheet, or that the positions fromwhich satisfactory cuts to such
features nust be obtai ned are beyond the offshore limts.

Sheets for formlines only, constructed on scal es one-half to one-
fourth that of the regul ar topo?raphi c sheets, usually can be laid out so
that the linmts will Include all topographic features which are of great-
est value to the navigator, and at the sane tinme include the offshore area
fromwhich satisfactory cuts may be obtai ned. Several of these snall
scale formline sheets have been executed by field parties, where nmost of
the cuts were obtained with a sextant fromsuitable positions offshore.
Usual ly a few triangulation cuts to sone of the nore promnent peaks were

avai | abl e.

Two such sheets were conpleted in Alaska in 1932. They were done
alnmost entirely fromthe Ship EXPLORER while cruising especially for the
work. A third Al askan sheet, acconplished in 1933, was done al nost en-
tirely froma launch of the party of the Ship EXPLORER (On each of these
surveys considerable extra tine was required to plot positions and cuts,
scal e distances and conpute elevations. 1In 1935 a formline sheet on a
scal e of 1:60,000 was conpleted in the Philippine Islands, and with the
exception of occasional triangulation cuts, all observations were taken
with a sextant fromthe Ship FATHOMER On this survey it was unnecessary
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to interrupt any of the regular field work, because cuts were taken and
sket chi ng was acconplished at the followi ng tinmes: while the ship was at
anchor inmediately before and after the day's work; while the ship was
running to drop or IPVI ck ug ' aunch and shore parties; as the ship was

| eaving and approachi ng the working grounds; and as opportunity occurred
at the tine of regular fixes while the ship was running on sounding |ines.
Positions and cuts were %I otted, distances scaled and el evations conputed
whenever tine was available, principally while the ship was running to and

fromport.
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Values in colums--- 1, 2, 3, 5 11 & 12 obtained fromAngl e Record Book.
" " " 4 & 8 obtained fromformline sheet.
6 & 10 obtained fromtables 7 & 4, respectively,
Topogr aphi ¢ Manual , Speci al Publication No. 144
9 from Hypsograph, or table 3, ecial Publication No. 144,
~using values in colums 7 &8
13 derived fromcolums 9, 10, 11 & 12.

Since favorable results have been obtained on a nunber of these
smal | scale formline surveys, it appears probable that a nore general use
of the nethod will be nmade by parties on conbi ned operations. few bri ef
remar ks and sugﬁestl ons regarding the general procedure enployed in
executing the sheets nentioned above may be of interest.

Ceneral Procedure

_ A rough sketch of a section of the terrain along the coast was nade
in the Angle Record Book. Al points of particul ar prom nence were given
distinctive nanes. Gher points selected for |locating were referred to

t hose whi ch had been naned. Were the trends of the main ridges were
approxi mately parallel with the coast |line, sections of the terrain were
divided into three parts, i.e., skyline points, mddle foreground points,
and foreground points. The nost promnent point on a skyline ridge was
given a distinctive nane such as Thunb Peak, then the other points were
nunbered 1, 2, 3, etc., and when cut-in, were recorded as Thunb R dge-1,
Thunb R dge-2, etc. Points about half way between Thunb R dge and the
shore, having been nunbered 1, 2, etc., were recorded as Thunb M d-1,
Thunb M d-2, etc. Likewise, points close to the shore line were referred
to as Thunb Fore-1, Thunb Fore-2, etc.

If possible the skyline points of a section were cut in first, then
the mddl e foreground and finally the foreground points. C course this
order of procedure was varied at tinmes, depending on the visibility.
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Very little plotting was done at the time the cuts were taken, be-
cause the observer tried to obtain as many cuts as Possi bl e during each
trip along a section of coast |ine and watched carefully the relative
posi tions and appearance of the various features, so that cuts to the same
poi nts could be made as required. Usually in the Philippines it was neces-
sary for the observer to take up other work imrediately after obtaining a
great nmany cuts. By follow n? a definite systemof identification of
poi nts as noted above, the officer, when plotting at a later date, could
readily recall nost of the features, and at the sane tine know approxi -
mately where to draw the intersection |lines, thus avoiding the confusion
on the sheet caused by numerous unnecessarily long |ines.

Should this method of formlining be used to any extent it woul d
probably be advisable to file the record books, in which case the records
could be prepared easily for future reference for checking the source of
an elevation, as follows: Scale and record the latitude and | ongitude of
each point as the elevation is plotted. Then prepare an index in the
conputation record giving the latitude, |ongitude, elevation and conput a-

tion nunbers.

MANUAL FCR LI FEBCATMEN AND ABLE SEAMEN

One of the concrete results of the very conplete inquiry into the
MCRRO CASTLE and MCHAWK di sasters was the passage by the 74th Congress,
on June 25, 1936, of Public Law No. 808. This act, sonetimes known as
the personnel bill, provided for the cancellation of all existing life-
boat nen and abl e seanen certificates and for the issue of a new series of
certificates. Under the authority vested in the act, the Secretary of
Conmmrer ce has establ i shed RULES AND REGULATI ONS FOR | SSUANCE CF T
CERTI FI CATES CF SERVI CE AND EFFI G ENCY, OONTI NUQUS DI SCHARGE BOCKS,

CERTI FI CATES CF | DENTI FI CATI O\, AND CERTI FI CATES CF DI SCHARCE.  Copi es of
the panphl et describing these are available for distribution under this

title.

The Bureau of Marine Inspection and Navigation has recently issued a
MANUAL FCR LI FEBOATMEN AND ABLE SEAMEN  Part | of the nmanual states the
requirements to be net prior to examnation for a certificate of effici-

ency of lifeboatman and for certificate of service as able seaman. It
al so states the nature of the examnations thenselves. Part |l concerns
|ifeboatnen. In it are described |ifeboats, life rafts, davits, and re-

| easi nF] gear, and there are listed equipnent required by law on |ifeboats
and al uoyant apparatus on vessels in different services. A series of
questions and answers and information of interest to |ifeboatmen is in-
cluded. Part IIl concerns able seamen. In this small panphlet a conplete
treati se on seamanship is not possible, but this section covers certain
phases of seamanship which are inportant.

~Oficers of Coast and Geodetic Survey ships will find this nmanual of
special interest since the training of new nenbers of the crewis an
inportant feature at the beginning of each field season. The introduction
to the manual states that "It is witten with the hope that it may be of
assi stance to the men enployed in the nerchant nmarine of the United States
in becomng better |ifeboatnen and better seamen.” Experienced |ifeboat -
men and seamen are essential in the service, since the handling of snall
boats is continually necessary in so many of the operations of hydrographic
surveys. The officers closely supervise the menbers of the crew in these
tasks and should take an especial interest in their training and devel op-

nment .
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PAQ FI C COAST CARTOGRAPHY

THE CARTOGRAPHY CF THE NORTHWEST COAST CF AMERI CA TO THE YEAR 1800
by Henry R Wgner has just been published by the University of California
Press, Berkeley, California. One who is interested in the early expl ora-
tion and map history of this region should not fail to consult this
t horough and authoritative work. The author considers the northwest
coast of Anerica to include all those shores of Anmerica bordering on the
Pacific Ccean fromthe southern cape of Lower California to the western-
nost of the Aleutian Islands; and his history of the exploration and
cartography of this area enbraces the entire period fromthe earliest map,
depi cting an imaginary shoreline, to the year 1800 or just after George
Vancouver with his thorough explorations had put the last of this area on
the map very much as we see it today.

M. Wagner concerns hinself principally with the evolution of the
cartographﬁ, the basis for the cartographi c changes, and the geographic
nanmes of the area. That he is an authority on his subject none wll deny
who is famliar with his nmany previous articles and books. And one can
wel | understand fromthe thoroughness with which the subject has been
treated that this work has been eight years in preparation.

Al of the inportant known maps whi ch have cartographic value, in so
far as this area is concerned, are described in considerable detail; and
about forty of the nost inportant of these are reproduced, nostly on a
much larger scale than is custonary in simlar publications. The first
vol ume contains the short histories and discussions of the various explor-
ations, interestingly conbined with conparisons in detail of the
cartography appearing on the different maps, globes and charts. W were
interested in and appreciate the author's comment that "Cf all the witers
&(a)n this subject) | have laid under contribution, Dr. J. G Kohl and Dr.

orge Davi dson* are the only ones who have given the subject nore than
assing attention". But apparently the author was not famliar with Dr.
ohl"s "H story of discovery and exploration on the Pacific Coast of the
United States" published in the 1884 annual report of the Superintendent
of the U S (Coast and Geodetic Survey, since it is not listed in his
bi bl i ogr aphy.

The second volune is essentially for reference. It contains a
chronol ogical list of maps, atlases and globes with a short description
of each, where copies now exist or rmay be found in reproductions and in
what publications |onger descriptions have been published. The origin of
pl ace names, existing and obsol ete, occupies a large part of this vol une.
Wile it is to be regretted that the history given for any one nane is
quite brief, the nunber of inportant nanmes In the area is so large that
the inclusion of even a few |lines about each was a vast task. The vol une
is concluded with an exhaustive bibliography.

* Most readers will be famliar with George Davidson's many years'
service in the U S Coast Survey from1845 to 1895; but probably few
know that Dr. J. G Kohl, a German historian of note, nade his fanous
map collections (now in the Library of Congress), and wote his nmanu-
scripts on exploration of the United States coasts and the origin of
the principal geographi c names while collaborating with the Coast
Survey from 1854 to 1856.
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HORSES, HYDROGRAPHERS, AND HYPSCOGRAPHY

John Bowi e, Jr., Jr. Hydrographi o and Geodeti c Engi neer
U S C(Coast and Geodetic Survey

Admni strative officers, long experienced in studying
estimates of the various field parties engaged in hydrographic
work, were sonmewhat surprised to see in an estinate submtted
"by Lieutenant Commander R L. Schoppe, U S. C &G S,
Commandi ng Ship DI SCOVERER, preparatory to his past season's
work in the Aleutian Islands, Alaska, the follow ng itens:

1 Rveter, tubular 1 horse rasp, plain

4 cinches, pack saddl e type 1 horseshoei ng pincers
4 cinches for riding saddl es 1 hoof knife _

2 cowbells, small size 1 pair bridl e reins

4 saddl e bl ankets 2 pack saddl es, conplete
1 horseshoe hammer

The followi ng article by Lieutenant John Bowi e, Jr., des-
cribing the experiences of the party using horses on Uni mak
Island during the summer of 1937, will nake it clear why this
estimate was justified:

"Believe it or not, but Bid No. 70, specified four pack horses,
sound in linb and back, to be delivered to the Coomanding fficer, U S
C &G S Ship D SCOVERER, Seattle, Washington, for reshi pnment to Fal se
Pass, Al aska, where the horses were to be used on Uninak Island in con-
1i_unlcéion with the hydrographi o and topographic operations for the 1937

ield season.

Wien the bids were opened early in April, 1937, it was found that a
rancher at Sunnysi de, Washi ngton was |ow bi dder, and arrangenents were
made for the Al aska Steanship Conpany to ship the horses to Fal se Pass,
Al aska. Accordingly four small but wiry range horses were put on the
S. S. LAKI NA about ril 15th, with four tons of hay and one ton of oats
for feed en route and on the island until the grass and vegetati on coul d
attain sufficient growth to feed the horses. hey arrived at Fal se Pass
April 25th in good condition, having consumed one ton of hay and a snall
portion of the oats en route.

Two experienced horse wanglers were hired to take care of the
aninals and to do the packing. Wen the ship arrived at Fal se Pass the
horses were found to be in excellent condition, fri sk%, but gentle and
sl eek, and each havi ng gai ned about 50 pounds in weight.

The horses were used first at Cape Lutke, where a triangulation unit
and a topographic unit |ocated a canp for a base of operations fromwhich
to map the shore line of Unimak Island fromCape Lutke to Cape Sarichef,
via Scotch Cap. Two horses were used by the triangulation unit and two by
the topographic unit. The horses packed all instrunents, equipnent, and
supplies used during the daily work of each unit. Such articles as |unber,
kegs of line, tripods, and theodolites, were handl ed with ease by the
horses, saving the nen on the party much physical |abor as the areas on
each side of canp for six or seven mles were covered on foot.

Not only were the horses a valuable help to the canp parties, but to
the Commanding ficer of the DISOCO/ERER as wel |, for due to the exposed
nature of the southwest shore of the island, |andings could not be nmade
with snall boats except at times when ground swells of the North Pacific
Qcean were small. Such days were few and far between, the surf being such
that nmost of the time breakers would swanp any small boat naking a | andi ng,
especi aIIK if the boat was heavily |loaded with supplies. Thus the horses,
packing the entire equi pnent and supplies when canp was noved, saved the



114

ship many worki ng days each nonth; The first time canp was noved, it took
four round trips by all the horses to conplete the nove. This consisted
of carrying the tents, cots, bed rolls, and personal bel ongi ngs of nine
nen, provisions for three weeks, stoves, instrunents, tools and equi prent.
Canp was noved on the average every two to three weeks. The horses proved
to be well broken in as pack aninals and were handl ed very satisfactorily
by the wangl ers.

At the end of the field season, the horses were returned to Fal se
Pass where they will winter and be available for the 1958 season. A shed
was built for protection against winds and storns. Feed for the wnter
has been sent to Fal se Pass and the boat watchman will take care of the
feeding. The horses thrived on the native grass and vegetation which grows
along the beach. They like even the dry grass, so that little hay and oats
will be required during the winter except at such tinmes as the ground is
covered with snow.

This was probably the first tine a Coast and Geodetic ShrveK ship has
taken horses to Alaska for use in the regular ship work. Wen the idea

was first considered their useful ness was questioned by sone of the officers
experienced in survey work in this region and the officers on the D SCO/ERER
were the target for some good natured w se-cracking. However the judgnent

of the Commandi ng Cfificer and others advocating the innovation proved to

be well founded, for the horses were a big aid in the work on Uni nak Island
and without them neither the canp parties nor the ship party could have
nmade the excel l ent progress they acconplished, w thout additional personnel
and nuch hard wor k.

The horses were also a source of general conversation and anusenent
on our own ship. A couple of incidents that follow are good exanpl es.
Mbst of the natives, as well as sone of the white nmen at Fal se Pass, had
never seen a horse. One of themwanted a ride. A horse was saddl ed, the
native was assisted into the saddle and rode proudly about a half mle down
the beach. Wen he wanted to cone back he coul d not get the horse to turn
around. He got off to turn the aninal around br I eading himand then he
could not get back in the saddle, so he had to lead the horse back.

The other incident is the story of the horse shoe nails. Toward the
end of the season, the head wangl er reported that he woul d need sone
hor seshoe nails to shoe the horses, before starting their 100-nile trek
back to Fal se Pass. Shoes were continually getting | oose and comng of f,
due to the lava beds and general rocky |and which had to be crossed durin
our daily work. The Conmanding Cfificer wired the Inspector, Seattle Fiel
Station, to send up a box of horseshoe nails. It is not known how nuch
the clerk at the Fleld Station had to do with the purchase, but when the
nails finally arrived, instead of a small box, we received an entire gross,
in two five-pound boxes. Wen supplies for the canp were being | anded from
the ship we requested that a few nails be included to tack on two | oose
shoes. The Commanding Cfficer relayed the request to the Executive Oficer,
who, wanting to be sure to send enough nails, told one of the seanen to take
in two pounds. The seanman, not know ng how nuch hor seshoe nails wei ghed,
thought he would play safe too, so he sent in both five-pound packages. The
story doesn't end here for the seanman in the snall boat, taking the nails
ashore, wanting to play a little baseball, tied both five-pound boxes to-
gether and heaved themin the direction of the outstretched hands of one of
the wanglers who was on the beach. The seanman either underestinated the
di stance to the beach or overestimated his throwing ability, for the toss
was short, the package fell in the water and was |ost, The story doesn't
end here either for when the loss was reported to the Executive (fficer, he
told the seaman to take in another two pounds and was dunbfounded when he
was inforned that all the nails had been sent in the first tinme. As it had
beconme dark, nothing could be done about it then. But a thing like this
bot hered our Executive (ficer, so after a restless night, he decided to
break out a boat at dawn, go ashore and find some of the nails, thus saving
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the situation. He returned enpty handed without sighting a single nail.
Soneone, out of curi osi tP/, got a Tide Table to see what the stage was at
the time the nails were [ost. |t was then learned that they had been | ost
exactly at lowtide, on one of the lowest nmnus tides in 1937 at Uni mak
Island. There were nurerous other incidents, nost of which were anusing
and all of a mnor nature.

The first plan for field operations with the horses, was to |ocate a
canp in the vicinity of Cape Lazaref and execute the topography and tri -
angul ation westward to Cape Sarichef via Cape Lutke and Scotch Cap. After
giving the project sone study, the Commanding (fficer decided that this
plan covered a little too much ground to be conpleted in one season, SO
the first canp was established at Cape Lutke, since the area between there
and Cape Sarichef was considered of nmore inportance and should be given
preference over the area between Cape Lutke and Cape Lazar ef.

To take the horses fromFal se Pass to Cape Lutke, a map show ng an
old trappers' trail and as much local infornation as coul d be obtai ned was
given the two wanglers for their guidance. It took themfour days to
make the 60-mle trip. The outfitting deloartnent of the ship furnished
the wanglers a Swede stove and a five gallon can of kerosene for cooking
purposes. At canp on the first night out, the Swede stove coul d not be
persuaded to function, so a scanty nmeal was prepared by burning kerosene
and such grass and roots as could be obtained, there being no trees nor
brush on Unimak Island. The next norning the sloshing of the partly
filled kerosene can caused one of the horses to cut up while being packed,
with the result that the five gallon can was denolished and all the
kerosene spilled. Thereafter, the wanglers becane real horse nmarines,
subsi sting on cold pork and beans.

During the course of the work, the horses bogged down a nunber of
tinmes when they got into soft ground while crossing streans and swanpy
areas. None of themwas injured nor any of the equipnent damaged, due to
the expert handling by the wanglers. The glacial streans were quite
treacherous, for one mght be a foot deep in the early nmorning and becone
a raging torrent in the afternoon, when the sun cane out hot enough to
nelt the snow and ice on the high peaks and gl aci ers, the runoff being
fast, due to the steep slopes of the terrain. It was found that the norn-
ing was the best time to cross the glacial streans.

The work was conpl eted from Cape Lutke to Cape Sarichef August 13th.
En route back to Fal se Pass, the two wanglers with Lieutenant LeFever in
charge, built signals on the 40-mle stretch of beach between Cape Lutke
and Cape Lazaref which will be used to enable the topographic and | aunch
hydrographi ¢ parties to get off to a flying start at the begi nning of the
1938 season. The horses arrived at Cape Lazaref in time to enabl e Ensign
Seaborg to conplete the topography between Cape Lazaref and Cape Aksit,
just before the close of the season.
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THE WRECK OF THE OOAST SURVEY BRI G WASH NGTON
Sequel

The historical event described in the Decenber 1936 vol ume of the
Bul l etin by Coomander R R Lukens, under the above title, has been favor-
ably cormented on by several readers. ne of these called attention to
the fact that Commander Lukens did not nention that a nedal had been
struck commenorating this disaster. VW find that medals of silver were
struck for presentation by the Treasury Departnent "to the surviving
officers and crew of the Coast Survey Brig WASH NGTQN, conmenorative of
the loss of Lieutenant George M Bache, Wnited States Navy, Commander, and
ten of the crew of that brig, who perished while in the performance of
their duties, in a hurricane encountered off the coast of North Carolina,
on the 8th of Septenber, 1846".

The nmedal on the reverse contains the |egend "For gall antrg and
hunmani ty, Dec., 1846," surrounded by a weath forned of |aurel branches.
The obverse contains the legend "The Treasury Departnent of the United
States, Coast Survey to - - - - - -", (a blank for the nane of the _
reci ﬁl ent). One of these nmedals may be found today in the nedal collection
of the Library of Congress.

The Secretary of the Treasury, conmmenting on the conduct of

Li eut enant Commandi ng George M Bache in this instance, said in part, "He
did all that nautical skill, coolness, and courage could acconplish, and
it is certain that the safety of the vessel, and of the surviving officers
and crew, is due, under Providence, to the last order which he gave, and
whi ch was in process of execution when he was swept by the sea fromthe
deck of the vessel. He perished in the discharge of his duty, and his
last act, which placed himin a position that occasioned his |oss, secured
the safety of the vessel and that of the surviving officers and crew "

&

"PLACED END TOEND - - 7"

G the many inquiries received by the Bureau, there is an occasional
out standi ng request which really fires the imagination. Here is one for
the current year.

"CGent | eren:

I want for ny work the nunber of feet depth for at |east
every square mle of ocean surface. Please designate |ocation
of each depth by longitude and latitude. | would be pl eased
to have soundings for all inland seas, gulfs, etc., that is,
all land which I's covered by water all over the worl d. .

P. S | donot require depths of rivers or |akes."
Let us suppose for the nonent that data are available to fill this
nodest order. |f the answer could be typed on letter size paper of

standard wei ght, aver aﬂi ng 230 sheets to the inch, and the typing single
spaced, with each depth and its corresponding position on a single |ine
across the page, it would permt the tabulations of 50 depths to a sheet.
Since the water area of the world is, in round nunbers, 140,000,000 square
mles, the required tabul ation can be crowded on to 2,800,000 sheets.

~ The slide rule furnishes sone rather startling facts relative to this
si zabl e paper requirenent: Stacked in a single colum, its 1,014 foot

hei ght woul d dwarf the Vshi ngt on Monurent by 459 feet. The cost of the
paper al one woul d exceed $2000, and its weight of 15 tons certainly woul d
Irk the postnman delivering the reply. A a rate of 1000 depths per day,
383 1/2 years would be required to scale and tabul ate the data.
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TR ANGULATI OGN, UN MAK | SLAND)

Extracts from 1937 Season's Report of Ray L. Sohoppe,
_Hydr o?_raphl c and Geodetic En%eneer_
Commanding Oticer, U S (Qoast and Geodetic Survey
Shi p DI SCOVERER

* X K & WM ox ¥ » ¥ ¥ ¥ ¥

"Geodetic positions were determned for twenty-seven new stations,
nost of themlocated along the beach at 2 to 3 mle intervals. The best
weat her was encountered during June and August. July was very foggy. As
a nunber of stations were located on hills around 1000 ft. in el evation,
low clouds and drifting fog covered the tops 90% of the tine day after
day. By using a direction theodolite, stations were conpleted when it
woul d have been inpossible to have enough time to do so with a repeater.
This is the second year this type theodolite has been used on this ship
and in view of its very successtul performance, it is strongly recommended
that simlar second order theodolites be available for all parties working
in Alaska, and all other places where good weather is limted and speed
as well as accuracy is essential."

P N EEEEE R

"The triangul ati on and topography units worked in close cooperation,
I ending men and assistance to each other when it was in the interest of
the progress of the conbined party to do so. Mich data on the |ocations
of peaks, elevations, and formlines was obtained by the triangul ation
unit. This was used constantly by the topography unit, because limted
visibility due to working along the foot of bluffs, and the presence of
low clouds and fog mght have required the topography unit to retrace
their steps in order to obtain all details necessary to conplete the sheet.
Li kewi se, the topography unit worked at triangulation and signal building
at such tines as the progress of both units and the state of the weat her
nade it advisable to do so.

~The canp kept in daily comunication with the ship by nmeans of a
sending and receiving radi o-phone. This nethod of contact proved very
effective in reporting daily progress to the GCommandi ng Officer, reporting
weat her conditions, status of food supply, the health of the personnel in
the canp party, etc. The health factor 1s very inportant because of the
isolated area in which the units operated. It is with considerable pride
that we are able to report that not a single man on the entire canp party
was incapacitated for even a portion of a day. This is inlinewith the
remarkabl e record of the ship, which returned to Seattle with the same
personnel as when she left, not having a major or mnor casualty the en-
tire season.

~ Wiile working in the vicinity of Scotch Cap and Cape Sarichef, both
units lived in one of the dwelling houses of the U S Lighthouse Service.
Perm ssion was obtained fromthe Superintendent of the 16th Light house
District before doing so. The keepers were eager to cooperate in every
way possible, and the hospitality encountered was one of the high spots
of the season. At such isolated stations, the conpanionship of our
Oficers and men was nost wel cone to the keepers.”
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A NOTE ON THE PORCI NE EFFECTS O THE TI DE I N THE BAY CF FUNDY

The greatest known rise and fall of the tide occurs in the upper
reaches of the Bay of Fundy, where ranges of forty feet or nore are not
uncommon. |In such tides a rise or fall of ten feet or nmore in a single
hour occurs frequently, and the two stories related bel ow are cited as
effects of these large tides. They are fish and pig stories, the reader
being free to choose which of these adjectives to enphasi ze.

When the tide recedes, it does so rapidly, and fish are left stranded
on the wide stretches of nud flats left bare. The pi?s in the region
descend to these mud flats and eagerly feed on these fish. But before
descendin% to feed, they |eave one of their nunber stationed on a high
bluff looking toward the sea. n the approach of the rapid rise of water,
this sentry squeals a warning to the herd feedin? bel ow, whi ch gives them
sufficient time to scanper to safety up the bluff.

The second story is told by local residents to enphasize the superior
quality of the bacon produced in the Bay of Fundy region. As is well known,
the best bacon is that conposed of alternate |ayers of fat and | ean neat.

At lowwater the pigs feeding on the stranded fish put on a |ayer of fat.
O the rapid return of the rise of the tide the pigs nmust run |ike wld-
fire to escape, and the effort produces the |ayer of |ean; hence alternate
|ayers of fat and | ean neat.
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1. DI SCOVERER: R L. Schoppe and J. Senior, Conmid g, J. M Snmook, C. Pierce, E. A Deily,
J. Bowie, C. A Burmister, P. L. Bernstein, C LeFever, E. B. Lewey, |. R
Rubottom J. C. Tribble, O B. Hartzog, J. E Waugh, H J. Seaborg, K R
Gle, F. J. Soule.
2. EXPLORER G C. Jones, Conmid g, L. C Wlder, R J. Sipe, E C Baum H E Garber,
F. A Riddell, H C Applequist, W Widlich, S. N Davis.
3. FATHOVER: R F. A Studds and H C. Warwick, Conmid g, K G Crosby, G R Shelton,
H J. Healy, C. A Schanck, G C. Mast, M E Wnnermark, G W Hutchison,
J. W Vetzel.
4. G LBERT: R D. Horns and H P. QOdessey, Comid' g, C. A George, W N. Martin.
5. GUIDE: F. H Hardy, Comid' g, R L. Schoppe, C. Shaw, L, P. Raynor, W D. Patterson,
I. E. Rittenburg, W H Bainbridge, F. B. Quinn, G M Marohand, W J.
Chovan, C. LeFever, L. W Swanson, R C Bolstad, M G Rioketts, H F.
Garber, K S. Um C J. Beyma, E. E. Stohsner, H G Conerly, F. Seynour.
6. HYDROGRAPHER F. S. Borden, Conid'g, L. P. Raynor, A P. Ratti, R W Wodworth, G L.
Anderson, P. C. Doran, V. M Gbbens, F. R Cossett, J. N Jones, K B.
Jeffers, R A Glnore, J. T. Jarman, P. Taylor, E. M Sawer, C. G
Ml T wraith.
7. LYDONI A: G D. Cowie and J. Senior, Conid' g, E. O Heaton, T. B. Reed, G E Boothe,
J. C Bose, S. B. Genell, H O Fortin, C. A George, R A Eerie, E B
Brown, W C. Russell, E. F. Hicks, A L. Wrdwell, F. E eson, R C
Overton, C. R Jones.
8. M KAVE: L. D. Gahamand J. A Bond, Conid'g, G W Lovesee, E. B. Brown, E L.

Jones, J. C Bull, A L. Wrdwell, R H Carstens.



9. OCEANOGRAPHER

10. PI ONEER:

11. SURVEYOR

12. V\ESTDAHL:

Field Stations:

Washi ngton Ofice:

H A Seran, Conid'g, R P. Eyman, L. D. Gaham R D. Horne, M Q

Wtherbee, W D. Patterson, H P. Qdessey, H E. Finnegan,

J. C. Bose, S. B. Genell, E. B. Latham J. H Brittain,

J. S. Morton, R A Mrshall, E. B. Brown, J. C. Bull,

C. M Thonas,

J. P. Lushene,
A L. Wardwel |,
W E. Geer.

C. F. Chenworth, W N. Martin, R H. Carstens, F. E. Ckeson,

H B. Canpbell, Conid'g, R R More, W M Scaife, J.

C. Sammons, L. S

Hubbard, R C. Rowse, H J. Healy, G M Marchand, G A. Nelson,
W K. Scroggs.

T. Sanders, C. A
M H Reese, F. A
W F. Deane, E. H
Sheridan, W R Tucker, D. S. Sturner, R W Healy, E. G Zimernman, W J.

Porter, G R Fish, M E. Wnnermark, E. K Lariviere,

A. M Sobieralski, Comd g, G L. Bean, W F. Ml nate,

Burnister, J. D. Thurmond, G J. Wagner, J. Laskowki,
Riddell, J. C Ellerbe, J. C Tison, H C Applequist,

Leary.

Manila, T. J. Maher, Director of Coast Surveys; Boston
R R Lukens; Seattle, O W Swainson; Honolulu, T. H
San Juan, Puerto Rico, E. H Bernstein.

G T. Rude, Chief of Division; R F. Luce, Assistant

Chief, Section of Coast Pilot; F. L. Peacock, Chief,
Field Wrk;

GQher Oficers attached to

Division of H &T.

in Washi ngton office

on duty H A. Cotton; C. Shaw, O S. Reading;
R
Mort on.

DI VI SION OF TI DES AND CURRENTS
Summary of Statistics - 1937
P. C. Witney, Chief of Division

L. S. Hubbard
R C. Rowse

Tide Survey - San Franci sco Bay

Tide stations occupi ed 22
Nunber of bench marks leveled to 194
E. F. Hicks

Washington Ofice and Tide Survey, Barnegat Bay

Tide stations occupi ed 15
Nunber of bench marks leveled to 38

G her Field Activities of Division

Tide stations occupied for general purposes 65
Tide stations occupied for hydrographic surveys 74
Long period current stations occupied 5

Short period current stations occupied

Nunber of bench marks leveled to 111

770

DI VI SION OF TERRESTRI AL MAGNETI SM AND SEI SMOLOGY
Summary of Statistics - 1937

H. Heck, Chief of Division

W Eickel berg, Assistant Chief of Division

H. Peters, In charge Honol ulu Magnetic Cbservatory
A. Cotton, In charge San Juan Magnetic Cbservatory
K. Ludy, In charge Chel tenhamMagnetic Cbservatory

N.
E.
J.
H.
A
R E. Gebhardt, In charge Sitka Magnetic Cbservatory

H A Karo, Conid'g, G E Mrris, A N Stewart, D. H Konichek.

W R

E. B. Roberts;
New York, C. A. Egner; New Orleans, G C. Mttison; San Francisco,

J.

Chi ef ;
Engl e, Chief, Section of Vessels and Equipnment; F. B. T. Siens,
Section of

J.

John Hershberger, In charge Tucson Magnetic Cbservatory
Magneti cs

Field Determ nations
Chi efs of Magnetic Parties - S. A Deel, F. P. Urich

Magnetic Parties

No. of Declination Deterninations 13
No. of Horizontal Intensity and Dip
Det er mi nat i ons 12

Hydr ographi ¢ and Ceodetic Parties

No. of Declination Deterninations 107
Cooper at ors

No. of Declination Deterninations 81
No. of Magnetic Cbservatories in operation 5

Sei snol ogy

Ear t hquakes reported 136
Sei snol ogi cal Instruments in use:

Accel erogr aphs 42

Di spl acenent neters 6

Weed sei snographs l%

Tiltneters 7
Shocks recorded, strong notion instrunents 95
Vi bration observations nade 50

Shaki ng machi nes tests made

No, of Teleseismc Stations in operation

No. of stations reporting to Science Service
for inmediate determnation of epicenters 30
by Coast and Geodetic Survey

H Peters;

F. G

A Bond

F. A Studds; P. A Snith; E. H Kirsch; J.

S,
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SUWARY CF STATI STI CS
CGeodesy - Fiscal Year 1937

Activity Stations Ml es
Triangul ati on:

First order - - - 1, 596

Second or der - - - 615
Base lines, first order - - = 13.2
Reconnai ssance:

First order - - - 1, 527

Second or der - - - 1, 705
Level i ng:

First order - - - 769

Second order - - - 2,001
Gavity determ nations 102 - - =

Tot al 102 8, 226. 2

THE CHART DIV SI ON

The conmi ssioned personnel during the 1937 fiscal year consisted of:

L. O ol bert Chi ef of D'C;]/i sli onf
Assi st ant ief of Dvision
E’ l-(r gdams Chief of Field Records Section
- K een Chief of Aeronautical Chart Section
G M Durgin

Some of the outstanding acconplishnments of the division during the
year were:

The conpilation and printing of 23 new nautical charts, of which
eight were of the new 1:40,000 scale Intracoastal Waterway Seri es.

The printing of new editions for 110 nautical charts.

The conpilation and printing of the final seven sectional aero-
nautical charts and the printing of 96 new editions of previously pub-
lished aeronautical charts. Wth the printing of the final seven charts,
the entire series of sectional aeronautical charts covering the country
becane avail abl e.

The issue of aeronautical charts in 1937 was 56 per cent greater than
the issue of 1936, which was a previous record issue.

The total nunber of inpressions made on the printing presses was
5,042,474, only slightly less than in 1936.

The total issue of nautical charts was 333,366, a |arge increase over
that in 1936 and established a yearly record issue, exceeding that of 1920
whi ch was abnornal |y high due to governmental requirenents.
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Sept enber 4, 1937

U S COAST AND GECDETI C SURVEY
FI ELD MEMORANDUM NO. 1
1937

TERVS USED IN Al R PHOTOGRAPHY

A committee of the American Society of Photogrammetry is at present
engaged in conpiling and defining terns used in air photography. Pending
conpletion of this work and acceptance by this Bureau, the follow ng terns
will be used in the neanings indicated:

Air photograph The general termto describe a photograph taken from an

aircraft whether it is oblique or vertical and whether
it was taken for subsequent use in mapping. This termshall be used at
all times when it is not essential to differentiate between a print and
afilmor a positive and a negative. (Not aerial photograph, nor air
photo, nor aerial photo.)

Air phot ographic survey The conbined field operations necessary in the

air, on the ground, and in the office for the
nmaki ng of a topographic map fromair photographs. This includes the
taki ng of the photographs, field inspection, supplenentary surveys neces-
sary, and the prelimnary and final draw ngs, but does not include repro-
duction. (Not photo-topographic survey.)

Map drawing The original inked drawing or conpilation of a map which is

to be later reproduced. This general termdescribes a
drawi ng whet her on paper, cloth, or celluloid. (Not nmap conpilation, nor
map survey, nor air photo conpilation.)

Map A printed reproduction of a map drawing. Under this definition no
map draw ng, survey, nor conpilation can be classed as a map unti
It has been published

Topographic map A map of larger scale than a general map, but of smaller
scale than a pl an, which delineates nost of the natura
and artificial features of a certain portion of the earth's surface. Such
a map is always based on field surveys plotted on a selected projection

at a definite scale.

Planinmetric map A topographic map resulting froma horizontal survey,

and containing little or no infornmation as to el evati ons.
Al topographic maps conpiled by the Coast and Geodetic Survey fromair
phot ographs are planinetric maps. (Not |ine-map, nor planinetric |ine-nmap.)

In general correspondence, the term "topographic map" shall be used
when referring to the maps conpiled fromair photographs and issued by
this Bureau, unless it is desirable to bring out the fact that the maps
contain no contours, in which case the term"planinetric map" nmay be used

The terns "aerial", "photo", and "conpilation" are to be avoided in
connection with air photographic surveys and topographic maps conpil ed
fromair photographs.

Air photographs are taken by the new 9-lens canera and to certain
personnel is assigned the task of conpleting an air photographic survey.
This field party nakes the map drawing which is forwarded to this office
for reproduction. The resulting topographic maps are issued by the Bureau

sting Diresctor

M-4-13
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FI ELD MEMORANDUM NO. 2 1937.
Subdi vi di ng St adi a Rods.

(To suppl ement Field MenmorandumNo. 1, 1936.)

~ Anethod for subdividing stadia rods into the intervals for the
i ndi vidual graduations is nowin use in the Instrunent D vision, and
the method may be used in the field when conditions permt.

The interval between the various marks established in accordance
W th paragraphs 2 and 7 of Field MenorandumNo. 1, 1936, (see page 189,
Field Engineers' Bulletin No. 10, 1936) may be subdivided into the de-
sired SEaces by the use of Chart No. A-635, which can be obtained from
the Washington Ofice on requisition. The length of this chart is
divided into 40 intervals, which are alternately .02 and .03 of the
total distance.

Wien the 200 neter intercept has been obtained as nentioned in the
par agraph above, lay off on Chart No. A-635 a diagonal [ine fromone
corner to the opposite side so that the length 'ab' is exactly equal to
one-half the total intercept obtained for the 200 neter distance. The
parallel lines will intercept the diagonal thus constructed in the
proper proportions for the stadia graduations. These intercepts nay be
transferred directly to the stadia rod by laying the chart over the rod
and pricking the points directly on the rod.

Acting Director,
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AWARD TO DR BOWNE *

The Queen of the Netherlands has appointed Dr. WIliamBow e, retired
chief of the Dvision of Geodesy of the U S Coast and Geodetic Survey of
the Departnent of Commerce, an officer of the Order of O ange-Nassau, and
has presented to him through the Mnister of the Netherlands, the nedal -
lion and dipl oma of the order.

Thi s honor was bestowed upon Dr. Bowie "in recognition of outstand-
ing achievenents in the interests of international science and geodesy,
and his collaboration with Dr. F. A Vening Mei nesz, professor of geodesy
at the University of Urecht, the Netherlands, and a nenber of the
Net her| ands Geodetic Commission, in the determnation of gravity-at-sea."

Dr. Bowie and Dr. Meinesz have worked together many years in the
Internati onal Association of Geodesy, a branch of the International
Geodetic and Geophysical Union. Dr. Bowi e was president of that associ a-
tion from1919, when it was created, until 1933, when he becane president
of the International Geodetic and Geophysical Union. He was succeeded as
president of the International Association of Geodesy by Dr. Mei nesz.

It was largely through this association that Dr. Bow e becane inter-
ested in the work of Dr. Minesz, who had devised and constructed an
apparatus by neans of which accurate determnations of the val ues of
gravity can be nade aboard a subnmarine. Dr. Bowi e was tw ce instrunental
inbringing Dr. Meinesz to the United States to conduct expeditions for
the determnation of gravity-at-sea on submarines of the U S. Navy
operating in Wst Indian waters.

Dr. Bowie was retired fromthe U S, Coast and Geodetic Survey in
Decenber, 1936, after 41-1/2 years of service, during twenty-seven of
whi ch he was chief of the Division of Geodesy.

He has received honorary degrees fromTrinity College, Lehigh
Uni versity, George Washi ngton Uni versi t¥], and the Uni versity of Edi nburgh.
He hol ds al so honorary menbershi ps in the Acadeny of Sciences of France,
the Acadeny of Sciences of Norway, the National Acadeny of H story and
Geography (Mexi co) and the Russi an Geographi cal Society. 1In 1937, he was
awarded the Hliot CGesson Medal by the Franklin Institute of Philadel phia
for his contributions to the science of geodesy.

Dr. Bowie is a menber of the National Acadeny of Sciences; the
Phi | osophi cal Soci ety of Washi ngton, of which he was president in 1926,
t he Washi ngt on Acadeny of Sciences, of which he was president in 1930;
the Washi ngton Soci ety of Engineers, of which he was president in 1914;
the American Society of Gvil Engineers; the Amrerican Astronom cal Society,
and other leading national and international scientific societies. He is
the author of a nunber of publications of the Coast and Geodeti c Survey
on the vari ed branches of geodesy.

* Reproduced by the courtesy of "Science".
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