






































INFLATING A 500/ GRAM.BALIOON WITH HELIUM ‘ )
' k IN SHIP'S BALLOON SHELTER PRIOR TO WEATHER OBSERVATION ) .

ABOUT TO HEIEASE 100 GRAK. BALLOOK
70 WHICH COPPER WIEE IS [\PTACHED FOR TRACKING BY THE SHIP'S RADAR.
100 GRAM BAILOON DORS NOT CARRY RADIOSONDE

. s
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It had been determined both by PICAC and by the
Air Coordinating Committee (a committee consigting:”

of all Governmental departments interested in.Ue:8Ss v'i- 7

aviation) that the weather reporting wes the most
important of the duties actually performed by a .
weather patrol ship on station and it was for this
weather reporting that the ships were operated. The
following observations are takens surface observa=-
tions, RAOBS%#, PIBALS#, and RAWINS#, The results
are transmitted by radio to shore direct by Coast
Guard commnications circuits and they are delivered
to the Weather Bureau which affects national and
international distribution of the reports.

The remaining two functions that the patrol
vess.ls perform are search and rescue, and commni-
cations, including air navigational aids. These are
performed as desirable services inasmuch as the ships
are on the spot and can give them,.

An interesting aspect of the weather patrol ves~
sels is the estimate made by a British economist for
PICAO in the Spring of 1946, that the cost to operate
the 13 weather patrol stations will be approx:unately

13 million dollars per year but that the meteorologle

cal data provided by these stations would save air-
line operating companies about 26 million dollars
annually.

.

PACIFIC WEATHER PATROL

In 1943 COMINCH directed CINCPAC to establish
two weather reporting stations. These were establish-
ed north of the Hawailan Islands and in the Gulf of
Alaska. Later that year three plane guard stations
were established on a direct line between San Frane-
cisco and Hawaii, At a later date these plane guard
stations began reporting weather. From this time on |
as the Navy moved westward there were established =~
addit:.onal weather reporting stations and plane .guard
stations. ' The weather reporting stations were off
routes normally flown by aircraft while plane guard
stations were on such routes. In general the' plane
guard vessels made the same weather reports as did
the weather reporting vessels themselves. On Jamuary
1, 1946, there were a total of 24 weather and plane
. guard stationg. Initially the stations were manned

# RAOBS (Radiosondes) are measurements of upper air
temperature, pressure and humidity at verious com-
puted altitudes. They are obtainsd by sending aloft
by means of a small free balloon a midget radio trans-
nitter which sends this data to .the surface observer
automatically,

#PIBALS are measurements of the direction and in-
tensity of winds aloft obtained by tracking the move~
ment of a small free balloon which has an assumed
‘ascensional rate., The tracking is done visuglly with
g special type of transit known as a theodolite.

#RAWINSL are measurements of the direotion and in- -
tensity of winds aloft obtained by tracking .a small
free balloon which has a radar reflector attached to
it. The tracking on ships is done by a standard
radar. - In the case of CG Weather Patrol ships the
radar is an SC-l or other air-search radar in the
175-225 me bapd. A standard balloon with an assumed
ascensional rate may be used (like PIBALS), but
greater accuracy results by combining the RAWIN with.
the RAOB; computed heights from the RAOB are 'ohaen
used, This latter method is now being used on GG
ships, When specially designed ‘equipment’ is -used,
this method is called RASON.

l. See Appendix EB.

by YP's and POE's, but, towards the latter part of

the war Coast Guard manned PF's operated many of these
stations.l Throughout the entire war, however, the
Navy had complete directional and operational control
of the program, except for the station 923 (L8 N -
136 W) which was manned by the Canadians.

In Pebruary, 1946, the program was reduced to
a"total of 16 stations, 6 plane guard and 10 weather
stations, Of these 2 plane gnard stations and L
veather stations, including the Canadian station,
were East of the Hawaiian Islands, Shortly thereafter,
the Canadians found themselves unable to man their
station and in effect the station was.discontinued.

On April 15th the Coast Guard assumed operationsl
control of the weather and plane guard stations east ..
of the Hawaiian Islands with the Navy retaining direc-~
tional control. Because of personnel limitations the .
number of stations to be manned was reduced at this.
time to 2 plane guard and 1 weather station., As de-
mobilization neared completion, it became apm rent
that the Coast Guard could not keep this number in
operation and the Commandant in Junme obtained approval
of - the Navy to reduce the number of stations to 1
wpather station, and 1 plane guard station between
Hgwaii and San Francisco, On July 1st, 1946, the
Coast Quard assumed directional control and indicated
thit these two stetlons were all that it could man
during that fiscal year 1946-L7, The stations were
being operated by Commander, Western Area using six

" 2§5-ft, cutters, 3 operating out of San Francisco and

3 out of Seattle,

The Navy was continuing the operation of 6
weather and L plane guard stations west of the Hawaiian
Islands, although because of difficulties incident to
demobilization some of the stations were-abandoned
from time to time.

The PICAO route conference for the Pacific
had not yet been held, It was anticipated, however,
that when this conference was held it would recommend
a minimum of 20 stations for the North Pacific QOcean. .
Five of these probably would be east of the Hawaiian
Iglands, and therefore, presumably would be operated
by the Coast Guard,

In general the remarks pertaining to the
duties of Atlantic Weather Patrol vessels a.pply also
tp the Pacific Weather Patrol,

SPECIAL EQUIPMENT OF WEATHER PATROL VESSELS

These ships are equipped with dual anemometers
-= one on each yardarm for the purpose of measuring
surface wind velocity. They have air search radar
for ‘taking RAWINS. (The air search radar tracks free
balloons, with metal reflectors attached, after a

utbeodolite nis tracked the balloons for the first

2,000 feet. ) - PIBALS ars taken s::nilarly.

.On deck is a shelter for the balloons used in

\radiosondes. There is rad:,osonde receiving equipment

,gstalled. There 1s & shelter for the Weatber Bureau
eguipment and instruments. Special thermometers are
used "to reoord the surface sea temperatune.

On each weather station vessel there is a mid-
ships gangway (platform fromone side’ of the ship to
t.l;;e other), " ﬁ'om which the observations are made,

Weather ‘station vessels are equipped to give
rpdiobeacon service to passing aircraft, and they

‘communicate with planes in flight on aircraft fre-

quencies.
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ONLY TWO ATLANTIC ARD ™ PAGIFIC WEATHER S!'ATIONS
I MaY 1947

P TR A
.

Over the North Atla.ntic, an area two or
three times that of the United States, the Cosst Guard
-was maintaining only one weather station by June 30,
1945. Two decommissioned stations in the Atlantic °
were reestablished in August and Seplember, 19546, and
on October 15, 1946, a fourth station was being pre~
pared for opening by the Coast Guard. Due to lack
of Coast Guard personnel,however, only two stations,
were being maintained’ in the Atilntic, together with
two in the Pacific in May 1947.

ADMIRAL %g Rur Adniral Ed. H. Snith

IMPORTAN in an article (October,
oF T . 19565 on on "Safety of Shipping
YEFOITING and Air Transpert, North At~
lantic Reglon® says:

. "Weathsr over the ocean, 1s of concern both to phml .

and ships, ' Despite progress in ship design, weather
st sea is still the greatest singls cause of marine
casualties, and delays in turn-around-schedules, due
to storms at sea, eat into operating profits. Ale
though hundreds of observation stations report hour’
changes over the United States, on the North Atlantie
(an area two or three .times greater) there are nmo
stations regularly established. It has often been -
proposed by those not familiar with the situation
‘that all weather reports be furnished by shipping.
Unfortanately, however, the traffic- follows certsin -
routes prescribed either by track agtesmsnt.safety
Or eCOnOmy, ' leaving large areas seldom traversed,
Furthsmore, the tecimical character of cbservations
and the degres of accuracy required for modem mete-
"erological forecasting (especislly upper sir

" necesgary for airor
pauing ships.
"nth'r is )

“Planes . move - oritoponmlimlotth
o.:uﬁrm ‘offigers © While higher and faster flights .
will cause storuiness in the lower levels to assnae’

less and less importance, foreoasting winds aloft sand..

selecting the most favorable flight. hnll will oon~ .
timie to be. viul.

*The. Metearological Ocemittes of the Dublin North

Atlantic Route Service Conference last March ems

‘phasised the necessity of safe ocesn flylng, by re--

eo-inding the’ establk .of weather stations:at -
deaignated fixzed pesitions on the North Atlantic,: ‘!ht*

present plan is patumd on the org stion de-

" veloped and tested during the war; th¥ organisation:

which ddvanced the progress of air navigation .of the

- North Atlantic from a risky pioneering project to a -

practical, daily reslity. As militery traffic is noW

baing ‘displaced by commercisl, the present pervics -
has been requested contimued by PICAO wntil 1t'a -n-J
ber su’ul can ratify the Comvention. .

Last: nth (September. 17, 191;6) at London, PIOAD - -
struek: m for a North Atlantic Weather Servioe,
‘Represantitives of Belgim, Cansda, France, Ireland,
‘the Netherlands, Norway, Sweden, the United States -
signed s Joint ammnt to establish an. mquh
,North Atlantic Weather Service wnder international
;sponsorship to begim not later than 1 July, 19k7. The
_agresmint specified a minimum of 13 stations msln- .
‘tained contimmously by vessels storeughly squipped
with modern utoorolog!.on.l antl, ohotnu-

snalysis
f i l:hpl; not pnctiublo by

.in dollar valne of prop

E m—Athnt;o air xvnm-, rcngi.ns :rom 30’

‘volacity and direction of winds. at several levels

' h.m:t Tt is .f.m

navigational gear, and tralned technical personnel.
The United States, operating approximately 65 per-

- cent of the trans-Atlantic aircraft, will provids

7%.0f the 13 floating stations, the remeining half

‘sfdtion being Candda's obligation., This systes of

apportioning the cost of service among nations to
provide greater safety of life at sea has prechen‘b
in the 33-year old International Ice Patrol. In the
present instance, however, the member nations, with
litt)e exception, will participate with their own
station vessels, Great ‘Britain, for example, is to
man two of the ocean stations near the British Isles.
Oreat Britain, Norway and Sweden are to share a ste~ '
tion in the Northeastern Atlantic, as alszo are Belgium

-and the Netherlands further south.

"Although the weather ships and personnel w1l come
from ten or more nations differing in language and.
thought, the data which they will furnish is in

‘stendard internationsl cods aqually femiliar to all.

The observations will include surface and upper air
temperatures, pressures, and humidities, also the
velocity, afid direotion of winds from the sea surface
to 10 or 15 miles aloft. These reports will be trans~
mitted by radio to shore every three hours dally
{oftener during passing storms) whenoe they will re- .
ceive world-wide diuomination. :

AThe floating atationl will remsin as near s publieh-#?
ed fixed point as possible, transmitting radic beasor

" ®ignals by which planss can ahape their course acro
" the' Atlantic, similar to flying air-way beacons over

land, Surface shipping equipped with direction finds
ors can £180 howe on the weather stations as naviga=
tional check points, snd receive other miscellanequs
services that do pot interfere with the primary duty
of weather reporting. Routine oceanographic. observa-~
tions will be collected not only as they influence
weather tut t0 learn more about ocean eumnta ot

‘practical value to surface craft. .
. "l'h' cost, of the above aorvice is. ost:l.matod to bo"opq

aillion dellars per station per year. The estims
of ‘the ‘volume of trans-Atlantic sir traffic expre
oty Anvestment, and mambér o
ves risked, will largely and ultmtoly dictate the
siount of funds subscribed by member uations, -Thers
1s & great discrspancy in present day estimates of

airline companies aypreud.nfoly twice it "p
anmmal cost of International Ice Patiol is approxl.-

© mately 150 thousand. dollars,

" "We. should not lose sight o.f the hporuut mwm
. the peed for scourate meteorological forecss over

the ocosan (1hpn that medium constitutes by far the
greater part of the flight) 1s not based solely on s -
question of safety, While head winds increase the:

-length of eea voyags, they are of ‘vital and serions

conocern to aipr craft. Accurste. information en the

aJ.om omm-m Toutas is. absolutely essential to

eling prior to an oversess .

8 economio: point of view also .
that some clxin the cost of the:propdsed ocm;

weather. service will easily pey for itaelf, n-

_The 2 uqmmmnus.awow- ot'

llmbor » pages 26 to 38 inclusives

"ﬁotﬁu mﬂnr from the. muu isa Job which bhas
‘never been-adequately supported by the govermsants
-of the world, nor has the public at large fully re-
cognised ‘its value or ita effect on our economy.




Fig. 1. Deserts (black oveos), sewii-arid.segions (shaded oreas), and cold oceon curvents (arvows). All deserts lie in or near the sub-
) " tropical pressure belts with cold ocean curvemts in the nearest ocean ares ta the westword,
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"Most of us ~ if we thought about it at all, agreed
that it was a@n excellent idea - even urged thetGEORGE'
do something about it right away. Yes, LET GEORGE DO

IT . « « we really should have these weather stations, -

- and let the maritvime people carry the cost - or the
aviation people - or the search and rescue grcup.

"But it was not quite that easy, = however willing
GEORGE might be. The value of such observation and
weather reporting is not confined to any one country,
or to any one group in it. The value is as substan-
tial to Russia, Germany and Italy, for example, as it
is to the United States and the seaboard couritries of
Western Europe. Accurate forecasts are of vital im-
portance to aviation, shipping, fishing fleets, agri-
culture, road and rail transport, and industry. They
demand a frequent and regular supply of observations
from a network of stations covering the Atlantie,

"The oceans are the great stabilizers of temperature
in the earth's atmosphere. In the north, for instance,
our northern continent and polar regions receive
1little or no heat from the sun. The air in that re-
gion constantly gives off its heat by radiation and,
if it were not for the oceans, the temperature would
drop to depths never before experienced. Cold waves
and blizzards pour down upon us from Canada, tut the
circulation and warmth of the oceans are a compensat-
ing influence.

"Undoubtedly a slight change in temperature makes a
big difference in weather over the continent, yet
without accurate forecasts of-these changes in ocean
temperature, we can only speculate on its effect =
sometimes with costly result.

"An example of just how costly the lack of accurate
forecast can be, is to be found in the far western
part of the United States, - in that area which sup-
plies the tulk of the raisin and dried fruit crop.
The products of this summer-dry climate are worth
meny millions of dollars, and the industry is geared
to normal alternations of winter rain and summer -
drought. The fruit is dried in the sun and if an
unexpected rainfall occurs in the autumn before the
fruit is dried, or can be protected, it will be
ruined,

"The causes of rain are found in the condition of the
Pacific Ocean. It is the relative temperatures of
the Pacific that control rainfall on the U. S. Pacific
Coast. The Weather Bureau issues rain warnings so
that protective measures can be carrlied out in time
and, in October 1945, it issued a good forecast, as
rain forecasts go, which called for a light rain,
The growers took a chance and left mmch of the fruit
crop unprotected, A moderate rain came -~ just a
little too much - and the damage was 12 million dol-
lars!

n"Figure 1 shows the deserts and semi-arid regions of
the world along with certain cold ocean currents. On
the continents east of these cold currents, there are
deserts and surrounding the deserts are regions where
irrigation is required for agriculture. . We have very
little reliable information about the temperatures of
these ocean currents.

"Taking the HUMBOLDT CURRENT or CURRENT OF PERU, for
example, we find a dry and barren desert along the
coast, as shown by the black strip in Figure 1. Once
in a long period of years, this cold ocean current
weakens and warmer water comes down from the directidn
the Bquator. Heavy rains fall on the desert, trans-
forming it into a garden while, in contrast, fish and -
wild life perish in the sea snd in the air over the
_warnm water because of the high temperatures. There

is. a oomplete chenge in climate - floods occur where
formerly barren desert prevailed.

"'While no such situation takes place in the United
© States, a series of terrible droughts occurred in the

130ts. In the soutimestern area of the country the
desert seemed to be expanding. Dust clouds filled
the sky and hundreds of thousends of persons were
forced to abandon their homes in the Great Plains
reg:l.on. In Jjust one year of that drought, 193k, the
estimated demage. to agriculture was S billion dollard.
1ess than a decade later, parts of the same region

. were ravaged by floods.

®During the drought, wind erosion took millions of
acres of land out of production permanently. It is
estimated that agricultural land has been reduced to
150 million acres and at.the present rate, without
proper control, it will be reduced to 150 million
acres. Then we would find ourselves on the borderline

‘between scarcity and famine when another great dip in

the rainfall curve takes place.

“Weather reporting ships, of course, will not prevent
expansion of the deserts, dust storms and the like,
but an advance knowledge of the conditions which cause
them will make it possible for us to make adeqma te
preparation. Then national planning could provide
for a storage of our surplus for the lean years, and
we: could have a flexible work and relief program and
flpod-control measures which would take care of the
extremes in the rainfall cycle and support a con-
structive program to conserve our natural resources.
When these situations are permitted to come upon us
without warning, as they will continue to do so long
as.we fall to improve and report our knowledge of

the oceans, they become tragedies of prime igportance.

"As far as other countries of the world are concerned
the temperature and rzinfall problem is even more cri-
tical than in the United States, and with advance
knowledge of broad scale climatic changes, the same
factors of preparation, conservation and relief could
be applied internationally,

"An interesting commentary on the value of ocean -
weather stations te airline operating companies, is
to be found in the estimate recently prepared by a
British economist for PICAO, in which it was poirited
out that while it will cost approximately 13 millien
dmllars a year to operate thirteen weather s tations
in the North Atlantic, the meteorological information.
which they would provide these .companies would save
them approximately 26 million dollars a year. These
figures were computed on the basis that the informa-
tion provided by the weather vessels would permit.

-.each transcceanic flight to carry three more passen~

gers. Estimating the oneway fare at $375, and with
a pinimum of 200 round trips per week, the total:
savings would: approximate 26 million dollars,

"That certain countries. were prepared to estab]_tsh

meteorological ships in the North Atlantic even bhe-
fare the era of frequent transatlantic flight, is
evidence that their worth was recognized by somes
France, for instance, established a ship on station
faor this purpose in the North stlantic in 1939, and
proposals for stationing & British ship in the area
was under. considaration when war broke out.. :

"With war's advent, the surface weather reports nor—
mally made by ships engaged in Atlantic crossings
was discontimied because of the American Neutrality
Act, and because of the radio silence imposed on
belligerent shipping. Yet the need was urgent, be-
cause transccesnic flying was on the increase, and
1t became apparent that some method would have to be
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devised for providing the required meteorological
date.

“"There were hurried, grave-faced conferences: of’ ,aﬁa‘.i PR

tion, weather, air safety, and shipping groups. Des-
‘perate efforts were made to obtain every possible
weather report from merchant ships, but it was clear
to everyone that this source would soon cease alto-
gether. The only alternative seemed to be to send
ships cut to get the reqiired information., The
United States was neutral, but there was no guarante
that combatant submarines would respect that neutral
%Y o o o we might lose desperately needed ships. Ot
factors contributed to making the job mmuch harder to
execute than to plan, yet its importance was heavily
underscored by the decision to go ahead.

"The operatian began in the midwinter of 1940, - one
of the most wicious ever recorded in the area of the:
North Atlantic where the Gulf Stream, the North At~
lantic Drift and the preveiling lows in the areg  « »
combine to create one of the stormiest scenes in. the
world.,

nFor as much as 30 daye at a time, in one contimmous
watch, the Coast Guard cutters assigned to the task
clung to fixed positions while one great storm after
snother whipped the ocean to new furies in passing
over the small vessels, Even for the hardened Coast
‘Guardsmen, this was the toughest kind of duty. These
ships and crews stayed there and took it. - their
reports kept on coming, making it possible to ¢hart
the weather for the bombers and fighters flying to
the British Isles - way st.ation on the Devastation
Route to Germany.

*Those sBtations - two in mumber - were located &hacn

Bermuda and the Agores. They were established at the
request of the Seoretary of Agriculture, - the
President ordering Coast Guard cutters to terminate -
their neutrality patrol off the Grand Banks for
weather station duty. These two stations comprised
the entire system until early in 1543 when, to pro-
vide meteorological aid for the Army's northern air
route over Newfoundland, Lebrador, (reenland, and

Iceland -to Britain, two more stations were establish~ ‘

ed in the Davis and.ncmrk Straits off Greenland.

"Rapid expansion of air operations increased the need
for more complete msteorological data and resulted
the addition of four more statiops in 194, Three-o
the total of eight stations also functioned as plane
gurdsutione e o o &nd in March of the same year,
military consideration prompted turning operational
control of the ont:l.n weather patrol mhn to tha
Navy.

"The end of the war 11; Europe witnessed tho most
gigantic movement of alrcraft in history as planes
and personmel were deployed across the North and’
South Atlantic en route t¢ the Pacific. To prorvid.
the required weather reporting service in support

of this massive operation, the mumber of stations
‘was inocreased to twenty, thirteen of them operater .
by the United States - ssven by the British, ru"
about three months, two of the Unitsd States-listed
stations were adtually marmed by Brnﬂ.un vessels
operating cut of Recife, Brasil, At this “time, too, -
the weather ships took on the added duties of plane -
guard vessels, - rendering redio beason and air+
ground-air communications service to airoraft, and
ltlnd:lng ready to assist in ditehing mm.nt-.

“In December 1945, ome of the United States~manned
stations in the South Atlantic was discantinued, snd
in March, 1946, one more in the same arex was

od., In the htt-rnnth, th.u.s.lmuwmdo

%2’68&3%&%&%&85;&"8&&&%’4&%?

auporvinion.
’ 'Short].y thereafter, principally because of personnel,

Limitations imposed on the Coast Guard, the mumber

" - of United States-panned stations was reduced to six.

The British were also experiencing the same restric-
tions 86 that progressively from Jammery to May 1946,
all British ships were withdrawn., Tus, the United
States became the only government maintaining ocean
weather station ships in the North Atlantic. In May,
ap the demobilization program imposed even more rigid
restrictions on personnel, all but one of the stations
were abandoned and the Coast Guard went on record as
eaying that, at best, 1947 budget and persomnel al-.
locations would permit the manning and operating of
tut four stations, Two of the decommissioned sta-
tions were reestablished in August and Seplember and
on October 15, as this article was being prepared, it
wag anticipated all stations would shortly be in
operation again,

"Hhile this discussion concerns itself primarily with
the North Atlantic ocean weather stetion network, it
might be well, at this point, to review the picture
in the Pacific.

*In 1943, the Commander-in-Chief, Pacific, was direct-
ed to establish two weather stations, which were lo-
cated north of the Hawaiian Islands and in the Gulf .
of Alasks. A short time later, three plane guard -
stations were set up on a direct line between San
Francisco and Heaweii. These plane guard stations
shortly thereafter began reporting weather,

"From then on, as the Navy moved westward, additioml
westher and plane guard stations were established.
Generally those ships which were designated as plane
.guard stations were located directly on the regular
alrcraft rontes, which the weather ships were not.

"Phe Pacific network was progressively expanded until
- about Jamary 1, 1946 ~ a total of twenty-four
weather and plane guard stations were in operation.
Initially, the stations were manmned by YP's and PCR'S,
but during the latier part of the war, many of these
types were replaced by Coast Guard-manned PPts, All
through the war - except for one Canadisn-manned sta-
tion « the U. 8. Navy exercised full directional and
operational control 'over the Pncific network.

"Late in Pebruary, ths Paoinc notlerk bagnn to fetl
the 1mpact of the same obstacles which were forecing

& reduction in the North Atlantic operation, with

the result thet eight stations were discontimmed, -

of which two were weather s tations and six were plang
gnard stations. 8ix of these, mmdmg the Canadian
stations, were located east ‘of Hawaii. Shortly there-
after, the Canadians wers forced to'discontimnme their
station, and .on April 15th, the Codst Guerd took over
operational eontrol of all stations in this ares. The
number of stations was gradually rednced until, with
demobilisation nearly ccmplete, ‘the’ mumber was meduce
od to one weather and one phm guard station between
Hewaii and San Prapeisce. ' On July 1st, the Coast
Gyard took over directional control of thege two stew
tions, which were. mamned by 255-foot cutters, - three
operating out of Seattle, three eciit of 8sn Frensisco,

"Fest of the Hawaiian Jslands,. the Navy oontizmes to
operate six weather and four plane guard stations, al-
though here, teo, difficulties incident to.demobilisg~
tion of personmel bhave foroed their hmm‘ry discon-
ti.moo from time to time,
1., On, Joly ek, 15K6, complete uncﬁmﬂl and operd=
Hhomnd. control of the U. S.-manned Fersh Atlantic
was vested ia_the nmd

Stites Coast Guard,
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"Test the impression be given that the Navy or Coast
Guard failed to properly evaluate the need for these
stations, or assigned ships and personnel to duties
. of lesser importance, it should he pointed out that

the manning and operation of a weather reporting and. .

- plane guard network is a more complex problem than
is generally realized. Its demands are exacting and
its ship and personnel requirements are relatively
large.

"In the four-station network presently operated by
the Coast Guard, three ships are required to man
each station, and each ship is relieved regularly
every twenty-one days.

"Bach vessel carries & crew of approximately 125 of.
officers and men, which includes its medical staff,
plus four U. S. Weather Bureau Observers and meteo=
rologists. All members of the crew are also special-
1y trained in rescue work and are subject to frequent
drills designed to maintain a high degrse of opersa-
tional efficiency.

"A1l vessels carry & complete array of scientific
meteorological equipment, comparable in scope to
that found at a first-class airport. They also
carry air and surface search radar and the Navy YR
Beacon which enables them to render radio beacon
gervice . « » and a complete list of rescue equip-
ment such as life rafts, line-~throwing guns, sus-
pension litters, rescue baskets, breeches buoy and
many others. In short, each vessel is completely
equipped to perform its mission in a most scientific
manner. ’

".ife aboard these vessels is a busy one for crew
and specialized personnel alike., Weather Bureau
meteorologists, for example, make regular surface
observations every three hours, winds aloft observa~
tions four times daily, and radio soundings of the
upper air twice daily. These observations are then
transmitted. to the Coast Guard's Washington Radio
Station (NMH) which promptly relays them to the

Ue. S. Weather Bureau for national and international
distribution.

"The collective call sign for any or all of the: .
ocean weather ships is NMMZ., Normally, the ships rg~
main on station within an area of ten miles squere,
the center of which is the geographic position as-
signed to the station.

"A1l weather ships guard the 500 ke, 4220 ke,

8280 kc, and 116.1 mc frequencies contimuelly. 8280

and 500 ke are the distress frequencies normally
used by merchant vessels when calling the weather
ship. 4220 ke and 116,1 mc are aircraft-to-ship
voice frequencies which are not used by merchant
veasels except in extreme emergencies, when 8280 or
500 cannot be used.

nContinual 24~hour radio beacon service is provided
at 05, 20, 35, and 50 minutes past each hour. Each
signal is of three-mimte duration except at OLOS

and 1605 when no transmission is made. The radio
signal is a continmous carrier wave with identifyin
letters super-imposed contimually, using & modulate
signal at 1020 cycles. The identifying signal con-
gists of four letters, the first two of which are
the beacon identification for the station, -~ the
other two letters are obtained from the grid, which
is used as follows:

fThe center of the grid is the geographical position

assigned to the station. If the ship is on station -

- that is, within the 10-mile square of the center -
the last two letters of the identifying signel are’

0S, the latitude and longitude designators respective-

"If the ship is off station, but the grid, the lati-

. .-tade and longitude designators of the square in

which the ship is located are transmitted as the last
two call letters, -« the latitude designator always
being glven first.

#The center of each grid aquare should be considered
the location of the weather ship for all computations,
thus providing for a maxitmm error of 7% miles, and
an uverage probable error of 2% miles.

"The emission of the radio beacon has a high degree
of vertical polarization which makes it an excellent
direction finder signal, Generally, surface vessels
can obtaein bearings at distances exceeding 200 miles-
In the event of any mishap which might render the
redio beacon equipment inoperative, the same service
would be provided by the weather ship's communication’
transmitter. This transmitter gives an interrupted
tone-modulated signal in lieu of the continuous
carrier wave, and the identifylng signal is followed
by a 20-second dash in order to provide service for
automatic direction finders.

"If a station ship 1s off the grid completely =~ as
when on & distress mission - no beacon service is
provided unless requested for homing purposes, - in
which case the weather ship's international radio
call is used as the identifying signal.

% 4 % % W W N %W

"As previously noted, the Job of integrating and
supporting a comprehensive ocean station network is
international in scope. Long range planning is neces-~
sary and with the curtailment of military operations,
the problem became acute., The need for leadership -
and actlon was imperative, and PICAO, in September
1946, took steps to bring together the nations con-
cerned for the purpose of arriving at an agreement

to crystallize such a network,

“"Representatives of thirteen nations - Belgium,
Canada, Demmark, France, Jceland, Ireland, Nether-
lands, Norway, Portugal, Spain, Sweden, United King-
dom, and United States, — met in London on 17 Septem~
ber in a conference opened by Dr. Edward Warner,
President of the Interim Council of PICAO, acting as

"temporary chairman.

"Sir Edward Nelson, head of the United Kingdom
delegation, was elected chairman of the conference;
¥r. A. C. McKim, head of the Canadian delegation,
vice chairmen; and Dr. J. Dubsky, member of the PICAO
Secretariat, secretary general. Financial, technical
and drafting committees were set up also, and PICAO'S
legal counsel, Mr. J. A. Fruin, assisted at meeting
of the financial and drafting committeea as adviser,

"The conference concurred in the recommendation of
PICAO at the Reglonal Air Navigation Meeting in
Dublin, that thirteen ocean weather stations, located
as set forth in the International Agreement which
follows; are required for safe, regular, economic
air traffic across the North Atlantic. This action
implemented earlier recommendations of the Interna-
tionel Meteorological Organization concerning the -
establisiment of stationary meteorological ships.

"The conference established an' International Agree-
ment on North Atlantic Ocean Weather Stations w:i.th
the following Annexess
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Annex I, containing technical :Ltems concerning:-~

(ag location of stations

(b) services to be performed

Annex IT, containing gemersl terms of separate
agreement between Canada and .the United States
of America;

Ammex III, containing general tems of separate
.agreement between Norway, SNBden and the United
Kingdom;

Annex IV, containing general terms of separate
agreement between Belgium and the Netherlands;
Belgium, Canada, France,. Iceland, the Netherlands,
Norway, Sweden, the United Kingdom and the United
States agreed, subject to ratification of the
govermments concerned, to participate in the
financing and operation of the l3-station network,
with the division of operating responsibility set
forth as followss

Stations A—C-D-E—F-Q-H to be operated by the
United States

Station B to be operated by Canada and the United
States jointly.

Stations I-J to be operated by the United Kingdom.

Station K to be operated by Belgium and the Nether-
lands jointly. ‘

Station L to be operated by France

Station M to be operated by Norway, Svledon and. the
United Kingdom Jointly.

"The delegates of the signatory govermments further
agreed to endeavor to secure from their respective
nations the early acceptance of the agreement. While
it is intended to have all thirteen stations in com-
plete operation by July lst, 1947, the govermnments
concerned have been urged to commence the operation
of the program at the earliest possible date, before
the coming into force of the agreement.,

"The text of the Agreement and Final Act is included
with this article as is a map illystrating the loca-
tion of the thirteen vessels comprising the network,
together with radio call designations and other in-
formation which, it is believed, will serve as a
useful guide to.all those engaged in transoceanic
air and marine navigation,

WFINAL ACT. AND INTERNATIONAL AGREEMENT ON NORTH
ATLANTIC OCEAN WEATHER OBSERVATION STATIONS

The Goverments of EEIGIUM, CANADA, FRANCE, IRELAND,
the METHERTIANDS, NORWAY, SWEDEN, the UNITED KINGDOM
ard the UNITED STATES OF AMERICA, being Member Stateg
of the Provisional International Civil Aviation
Organization (hereinafter called "the Organization")
and being desirous of providing the North Atlantic
region with adequate air navigation facilities for
safe, regular and economic air services in accordance
with the general aims and objectives of the Organiza+
tion, HAVE AGREED as follows;

Article 1

(1) Ocean weather stations shall be operated and
mainteined at appropriate locations in the North
Atlantic reglon as hereinasfter provided, begi.nm.ng
not later than lst July, 1947,

(2) Bach signatory Govermment shsll use its best
endeavors to commence the operation of the ocean
weather stations as soon as possible before that

~ date,

Article ¢

-(1) The locations of the ocean weather stations
shall be initially as specified in ANNEX I hereof.
The location of any ocean weather station may be
changed by the Council of the Organization, with the
consent of the Government or Governments responsible
for that station,

42) The services to be performed by the ocean
weather stations shall be as specified in ANNEX I
hereof and shall be carriéd. cut by Governments and
groups of Goverrments as herein provided, The Or-
ganization shall co-ordinate the general programme
of the operation of the stations., It shall keep the
International Meteorological Organization advised of
any action taken by it in connection with each co-
ordination and shall invite the international Mete-
orological Orgenization to send representatives to
participate in eny meetings called for the purpose
of accomplishing such co-ordination.

(3) The terms of ANNEX I may be amended by the
Council of the Organization, with the consent of
any Government whose financial or operating obliga-
tions would be directly affected thereby; and the
Council may provide for any such amendment to come
into effect for the several stations progressively,
as its terms are accepted by the Govermments re--
sponsible for each station in turn.

«(L) The applicable standards, recommended prac-
tices, procedures and specifications of services
approved by the Council of the Orsanization shall be
ohserved in the operation of the ocean weather sta-
tions, The manner of making meteorological observa-
tions and of collecting reports and transmitting
them to main meteorological offices or forecasting
centres shall be in accordance with the appropriate
procedures and specifications promulgeted by the
International Meteorological Organization.

(S) The signatory Governments shall supply such
information to the Council of the Organization upon
its request as may be necessary for the fulfilment
of the purposes of this Agreement.

Article 3
(1) The ocean weather stations referred to in

ANNEX I by letters shall be financed and operated
by the. signatery Govermnments as followss

STATIONS GOVERNMENTS
A
¢
D
E United States of America
F b
¢
H
B Canada -and United States of

America jointly

1
J United Kirgdom
K . Belgium and the Netherls.nds
Jointly
France
B Norwey, Sweden and United

Kingdom jointly
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(2) The signatory Governments Jointly responsible -
for the financing and operation of an ocean weather °
station shall allocate the costs and operating res-

ponsibilities among themselves in such proportions’ 5 i

as they may determine from time to time, which pro-
portions are understood to be initially as stated in.
ANNEXES II, IIT and IV. Bach of these Annexes shall
be subject to amendment by agreement of the Govern-
ments immediately affected by them, notice of any -
such amendment to be given to the Secretary-General
of the Organization by the Qovernments concerned,
acting jointly or separately.

(3) TIreland shall make a general monetary contri-
bution at the rate: of B 5,000 per annum.

Article L

(1) General monetary contributions may be made by
Governments towards ‘the financing of the ocean
weather stations provided under this Agreement.

(2) Any such general monstary contribution may be
received by the Council of the Organization and aha.li
be applied in accordance with priorities to be deter+
mined by it from time to time,

(3) The Council of the Organization is requeatod
to examine the question of approaching Govermmsnts

other than those which are signatories to this Agrees '

ment with a2 yiew o inviting them to consider making
general monetary contributions. Any Government mak-
ing such a contribution shall become a party to this
Agreement, and this Article and the list of parties
to this Agreement shall be deemed to be amended ac-
cordingly.

Article S

(1) If any difference between two or more signatory
Governments relating to the 1n‘rerpretation or appli-
cation of this Agreement and its AnneXes cannot be
settled by direct negotiation, such differences = -
shall, on the application of any Government party to
the difference, be referred to the Council of the
QOrganization for its recommendation.

Article 6
(1) This Agreement shall come into force upon ac=
ceptance' by all the signatory Goverrments,

( (2) Each signatory Government sha:lJ. inform the
Secretary-General of the Organization at the earliest
possible date whether signature on its behalf.con-
stitutes an eceeptance of this Agreement..

(3) The Secretary—General of the Organization is
requested to inform all signatory Governments of

each acceptance of this Agreement and of the date on

which this Agreement comes into force,
Article 7

(1) Subject to the provisions of paragraph (2) of:
this Article, ‘the present Agreement shall remain din
force until 30th June, 1950, The Council of the Or—
ganlzation is requested to convene a Conference of
the signatory and other interested Goverrments not
later than 1st Aprdl, 1949 for the purpose of con-
aider:l.ng revision and renewal of this Agreement,

"(2) In the event that the operation of any of the
ocean weather stations provided by this Agreement is
abandoned or terminated, otherwise than with the con-’
gent of all signatory Govermments, and that the |,
ccnnc:l.l shs.n not, within 90 daya thereafter, be abh

B *Ipcation of Ocean Weather Stations

tion, thig Agreement shall terminate at the expira-
tion of such 90 days, The Secretary-General is re=-.

_quested to notify all signatory Governments ¢f the
"dete of any such termimtion of the Agreement...v

(1) Reéferengs to t
deemed, ‘after the coming_
drawn up at Chicago ‘on: 74 c,ember, 194, to be re-
ferrence to ths. Ini
tion created: by snch\_

Whereunto the und 'S d répresentatives of their
Governments have ffi.xed.‘ their signatures ad mferendum: ’
endumy ‘ .

For the Goverrment of BEI.GIUM (s
‘For the Goverrment of GANADA - (s;
For the Govermment of FRANCE (8
- For the Government of ‘TRELAND (s)

For the Government of'-the NETHERLANDS (s)

For the Goveitment of NORWAY (s)

For the Goverrment of SWEDEN (s)

For the Goverrment of the UNITED KINGDOM OF GREAT
ERITAIN (s) and NORTHERN IIELAND (s) :
-For the Government of the U‘NI‘I‘ED STATES OF AMRRICA

ICA (8) ‘

DONE 1n London the 25th day of ‘September, 1946 in
the English, French and Spanish languages, all of
which texts shall be authentic and shall be deposited,
in the archives of the Organization, Certified copies
of the texts shall be transmitted by the Secretary-
General of the Organization to all signatory Govern-

+ ments.

ANNEX I

Location of Ocean Weather Stations and Services
To Be Performed :

7

The 13 ocean weather staf.ions which form the sub-
Ject of this Agreement ghall be established and maj.n-f

" tained at the following positionss

Station 4: 62,00 N - Mid Atlantic’

33.00 W « e
Station Bs 56.30 N - Western North Atlantic
: . 5l.00. W
Station g 5Ll.45 N - Mid-Atlantic
Sstation Ds L}5.00 N - Western North Atlantic .
45,00 W
Station Es 34,00 N - Western North Atlantic
Station Fs 35.30 N - Western North Atlantic
Station Gs 46.00 N - Eastern North Atlantic
29.00. W : :
Station H: 36.88 N - Western North Atlantic
. -+ 70400 .
Station It -.60.00."N = Eastern North Atlantic
- © 20000 W - '
Station Js - ’Sg‘s,o ;N - Bastern North Atlantic
. - 1840, W ’
. Station Ki- 'h7agg N - Eastern North Atlantic
C 1800 W b .
Stetion Ly 39.00 N -‘Bastern Narth Atlantic
. 17.00 W :
Station M: 66.00 N - Bastern North Atlantic
R h.n B




' o . ’ A GOOD MAJORITY OF THE MANY DAYS SPENT AT SEA BY A COAST, GUARD WEATHER SHIP
) IN THE NORTH ATLANTIC OCEAN ARE STO! ONES ’ )

J

. |
- THROUGH THE IONG DAYS AT SEA-ON.WEATHER, PATROL .
THE HELMSMAN MUST KEEP THE COAST GUARD WEATHER SHIP STEADY ON HER COURSE
" AND THE WATCH OFFICER MUST KEEP ALERT POR SIGNS OR CALLS OF DISTRESS
FROM SHIPS OR PLANES IN HIS ‘
\ |
t J
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2, Service to Be Purtomed. by Ocean Weathar .

S'bationl . ‘
2.1 muoroloécal Services - B
2,141, fleteorological observations shall be mde‘

on ocean weather stations in accordance
with the following routines .

2.1.1,1, Surface cbservations, eight times daily,

' the observations to: include all elsments

contained in the Intomatioml Code for .

‘ _ships! obaervabiom;

2.1.1,2., Special observations of meteorological
phenomena and of important changes which

may ocour between the regular cbservations, '

such information to be reported in the
' Internationsl Code for warnings of sudden
changes in weather conditions, or in plaid
language if necessary;
2.1,1,3, Upper air wind cbservationsl not less
then four times deily, such obumtions
t0'be made novmally By:radar methods.
" the event of failure of the radar. oquip- »
. ment, howsver;: the: qbsarvations ehnll be
madé by pilet ballnon;
2.1.1.4, Upper air pressure, tempersture md Jromi -
- divy obnmtions,é not less than twice
: daily;
2,142, Reports of the obumt!.onl referred to m
paregraph 2,1.1. shall be transmitted to
) the appropriate shore stations in- locérd-
: ance with prescribed sohedules; =
2.1.3. Reports .of observations fmc:o‘bhor ocean
. weather stitions shall be received and re+
.transmitted in accordance r.l.th prucribod

; schedules,
242, . - 8earoh and nucue aorvicu N ' .
~2\.2.1. CGeaN Woa Ion vuuls -mu

form part of the genonl search and. rescug
orgenitetion and shall plrtio:l.plu in sny
. Bearch and rescue operation in accordance
with PICAO procedures and with those of
the Convention for the Safety of Life at
8ea, 1929, To this end they shell remain
as close as practicable to their assigned
ositions unless it becomes necessary for
“Ahem to leave their stations for search
. and rescue cpqrttim.
2.2.2, The ocean weathsy stations slnll carry,
o as far as pmtieabh, such search a.m!f S
.. rescue equipment a8 is meossm ror efr
e o Teoting 2 el ‘oscuej
2773, The crews at the Gceal Weather: autiom :
shall be N tminod fron. the': polne
of view of #ta‘c, nu. roscno. )

1. There are two uﬂ:odc md to umro tho dd.roc-
tion and inunaiw of winds alofts .=

(a) PIBALS » » » visual tracking of the movement; C

‘of & emall fres balloon-having sn assumed
uoem:l.oml rato, using a. spscial type of
transit known as 2 theodolite. :

(b) RAWINS (Rwinsondes) j -« « Hracking a suail

free balloon to Which.a radar reflector is
‘attached, Aboard ships, a standard radar-.is
used (Goast Guard ‘station ships use the 80-

" -oro air-search: redar: in-the 175-225 e

mzmed ascensional: rate mey be uud . Gres
accursey is obiainable by. oo-mmg ‘the RAWIN
with RAOB, then using the eolpnud heights
' from * the RAOB, (Bd.)
2, Called RAOPS (mumm;)
attaching & midget radio tranmaitier to- o anall
balloon and sending it aloft, ~ the required data -
“tl?on being mtontiuuy mmittod to the nrm‘o
nmr.‘ N

2.3

., and obtained by .

2424hs - -'rhe eomunicatien equipment on tho ocean: °
. weather stations shall be sui’ficient to |
guard safety, distress or emergency calls
* from mobile units, airior eurface, for
_commnication with surface vessels or air-
~ oraft for distress, emergency and safety.
. ,purposes, .£or tranemission on reglonal
.. .search’ v.nd rescue rrequoncy when sesrch
.+ and pescue operations. are in progress apd
- for beacdn. operation in accordance with a
. . preseribed operating achodulo and on an
‘aaeigmd frequency; -
zational - A:Lds to M.mro.ft
11 provide, )

when oireuﬂatmcea 8o reqnire, navigational
sid to aircraft, inpluding the transmission .

. of relevant. mt‘orological informations

2.4s - Incidental Services

2301,

- paragraph 2.1, 242, 8nd 2.3., the ocean '
‘weather stations shall perform such ingi=
‘dental services as may be required, on the
_uynderstanding that #he -performance of such
 services does not involve any appreciable
.addition to the cbligatory personnel and
- equipment carried. These incidental ser-
‘  vides include: .
244101, Reports of cbservations from merchant ships
- received and re-~trensmitad in acocordanse
' with prescribed schedules;. -
24h41020 -Such supplementary sir traffic control
B . facilities as may be . prueribsd;
2.5 . Other: aarvicee to be. r:omd :Ln Connect;
2'5'010

i 2ehele muiﬂou specified in

'oiom ah&ll prcvid.a to othor participating
‘States coples of all regular surface and
‘upper air meteorological observatlonu made
’ 'on their stations;

2;5.2. - Statistical meteorologioal records and sune

‘maries of the observstions shall be main=
“tained in standard form and coples’ omhn.ugw X
.ed between participating States, . o
2.5.3.  The participating States shall uss their
.-+ -best sndeavours to fagilitdte the inclusionm, .
©* .in the, abservational programme of the oceal
« “ wekther. sthtions, of such oceanognphical
. .-and other gsclentific observations as may
B ,found du:l.nblo. .

umnn

A:*ranzmnt Between. the Governments of tm Unitod

St.nhs and Oenada. for the Finaneing and Operating
‘of Ocean Weather Station B,

The United States of Awerdca to provide a.nd oporaul
the station. Oansds to have the option to provide

“and to. operate to the sxtent of fifty per cent of thd
- station or otherwige to contribute in & manner matu~
- An‘nv acmptublo Yo both Qovernments,

mm havdl

| \ ~'w:ngmn$f "hnon tha Governments of Swaden, the

and Yoiway for the Financing and Op-
Jeean Weather stat:l.on ¢ ‘

llomy to oponu tho qut.ion. S
. 8weden to contribute to cost of operauon h3$
.. United K;;gdom to contribuu to cost of opera-

tion 35%
g"@l‘lom : ontribu‘bo %o cost of oporat;lon 22%
Swe be entitled to discharge part of its

den” to be
:'obligations by providing 50 of tho meteorolo~
. glcal personnel, -
"TM Undted: Kingdom and Sweden shall, by a.;rumnt
" e in whole

to. discharg or.dn
part thoirhlip,bmt:l'.‘n..m kind, m;taad[ gf in cash.




THIS MAZE OF RADIO ANTENNA WIRES, RADAR SCREEN, AND GUY WIRES
‘ MADE IT POSSIBLE FOR THE WEATHER SHIP BIBB TO GUIDE
THE SEAPLANE BERMUDA SKY QUEEN IN TO A SAFE LANDING NEAR THE WEATHER SHIP
S0 THAT THE CREW GOULD SAFELY ESCUE ALL PASSENGERS AND Cm FROM THR DOWNED PLANE

SPEED ERING.IMPERATIVE IN ALL RESCUE OPERATIONS,
PUTTING A LIFEBOAT OVER THE SIDE QUICKLY
CAN MEAN TUE DIFFERENCE BETWEEN LIFE ‘DEATH

2k




ANNEX IV

Arrangement Between the Governments of Belgium
end the Netherlands for the Financing an@. Op.,
era'oion of Ocean Weather Station K.

The Governments of Belgium and the Netherlarnds to
‘provide and operate half a station each,"

¥* & 3 33 B3

'COAST GUARD GUTTER STQOD. BY DOWNED
TRANS-ATLANTIC AIRLINER -

An American Internationel Airways Flying Boat,
the SKY QUEEN, bound from Shemmon, Ireland to Gander,
Newfoundland with 62 passengers and 8 crew members
with its fuel supply exhsusted from fighting strong
headwinds made a successful forced landing at 0659
(local) October 1, 1947, three miles from the Coast
Guard weather ship GEORGE M. BIBB (under the commend
of Captain Paul B. Cronk, USCG). Weather Station
"Charlie" where the BIBB was patrolling is located
at 52° 45t N, 350 30' W just about in the middle of
the North Atlantic Ocean, 809 miles from Argentia,
Newfoundland. After landing, the Flying Boat taxied
to the Coast Guard Weather Ship BIBB.

Barlier indications that the aircraft was
rumning into danger were contdined in a dispatch
from British Overseas Aircraft Command saying that
Flying Boat NG 18612 was 100 miles from weather
station "Charlie® at 09302 with its fuel expected

- t0 run out 5 minutes short of its estimated time of
arrival at the Coast Guard weather ship BIBE.

Another dispatch requeéted that ail shipping
be alerted in the area around weather station

“Charlie" as the heavy seas would make landing diff:h- '

cult for the heavily ladened filying boat. - She made
a perfect landing on the sea beside the BIBB shortly
after 7 A. M. on the lhith with waves running as high
ag 30 feet.

. The moderating weather which had been fore-
casted would have reduced the hazard of rescue but
by 3 ofclock in thé afternoon, the 'weather had shown
no signs of modersting and the plane was beginning
to leak. Transfer:of personnel was, therefore,
begun despite the high seas that were still running.
Three merchant seamen aboard the SKY QUEEN volunteer~
ed to make the first trip in a small rubber raft and
‘they were picked up successfully by the cutter. A

larger raft completed three more trips safely bring- —

ing survivors to the BIBB. On the fourth’ trip, with

16 persons aboard, the raft broke adrift. A motor -
surfboat was sent to the raft!s aid and both were

gwamped. As the surfboat began to break up, the

BIBB moved in with seamen over the side on landing

. nets. B, miraclesof courage and effort all thosé

on surfboat and in the water were rescued, By this
time darkness had: fallen and operations Were SuSe
pended with 22 persons still on.the plans, -Barly -

- ‘next morning; October, 15, 1947, the BIBB radioed -
‘1511 passengers and ¢rew. safely aboard"and four days

later she steamed proudly into Boston Harbor, a

broom lashed to her masthead. signify:mg a "clean

ep" in the rescue operation.

. Coast Guard cutters assigned to thi's ocean
weather station program usually remain at sea for a
period of approximately one month - included in thip

figure is ten to twelve days' trawvel time, depending,

of course, on the location of the Station. In the
course of future operations, it is the Coast Guard's

" fhtention to rotate all major cutters on weather sta- .

tion duty =- basing them in Boston, New York and
Norfolke

1ife aboard these Coast Guard weather ships
patrolling their stormy squares in the Atlantic is
not only lonely but alsc trying, both physically and
mentally. However, the realization that theirs is
among the most difficult of all assignments, as well
as of vital necessity to ocean flying, has developed
an "egprit de corps" among these men that is seldom
matched, . Rarely in the North Atlantiec do stretches

_of good' westher appear - for the most pert the days

are overcast and stormy, with high seas running.
The acute pitching and rolling of the cutter occa=
sionally mekes ‘5leeping difficult -~ the sleeper
being tossed about in his bunk, awakening between
catnaps stiff and sore. The food is excellent --
steaks, chickens, French fried potatoes, ice cream,

" etc., are regular items on the crew!s menu -- plus

a never ending stream of coffee from coffee pots that
never cease to percolate. Recreation while on sta~
tion is rather limited, consisting chiefly of movies
(where elements are favorable), short wave broad-
casts, dally news bullet:ms, general reading,: and
101 différent types of card ga.mes. As’ the day draws

mear on which, the weather ship is to be relieved,
officers and enlisted men-have but one thought in

common, and that is to be HOME again. During a
portion of the time that the cutter is in port, cer-
tain members of the crew depart on annual leave; the
remaining members effect necessary repairs to the
cutter, take aboard commissary stores, as well as
supplies for the other departments, preparatory to
the ship's next patrol.

As mentio,ned praviously, it is the résponsibili«,

'ty of Weather Bureau Personnel, usually four or five

in mumber, assigned to ocean weather station duty,
asgisted by Coast Guardsmen, to obtain and transmit
twice daily reports through Coast Guard Redio Wesh-
ington (NMH) to’ the Weather Bureau for distribution
by thenm through the same channels as other weather -
information = this weather information is also sent
via short wave to Burope. Part of their work en-
tails surface observations every three hours, radio
sonde observations (thig observation is for the pur-
pose of recording the temperature, humidity and pres-
sure of the upper .regions at various altitudes by
means of radio sonde transmitters suspended from
giant balloons) taken daily at 1000 and 2100 GCT.,
The aviation interests engaged in ocean traffic make

. wide use of the information so received, basing their

flights largely on these weather reports. Ultmabely,
when all thirteen ocean weather stations are com-
pletely manted, the pay load of commercial airliners
should show a marked increase over that formerly

.carried. No longer will it be necessary for air-

liners to carry great amounts of extra fuel because
of unknown weather conditions along many parts of
their route. = -

The COast Guard weather ships serve as a radio
beacon for the high-flying airliners which it seldom
sees, &ue to niot only the altitude of the planes,

- but ‘also the’ ‘overcast weather that is so common in
‘the l\orth Athntic. As the transatlantic plene ape

proaches the sector patrolled by the weather ship,
it is picked up on the radar ("S.C.") screen of the
weather ship at a range of fifty miles or under.
From this point on & constant plot is kept on the
plane as to its course and speed until it disappears
from view., The airliners' flying pressure pattern
flights usually pass within fifty miles north or
south. of the weather ships. As they ‘pass radio
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"ALL WORK AND NO PLAY MAKES COAST @ARDS]IEN DULL BOYS."
S0 THEY LIVEN UP THEIR LONG STAY AT SEA ON WEATHER PATROL
WITH A LITTLE BIT OF HOMEMALE ENTERTAINMENT ’

. EN ROUTE TO HER WEATHER PATROL STATION FAR AT SEA
. A COAST GUARD WEATHER SHIP IS SHOWN HERE STICKING HER NOSE INTO THE SEA :
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communication is established ~- and if they request
it == they are given radar fix as to their actual
course and speed as plotted aboard the Coast Guard

cutter. It Is the Service's hope that in the future, " -

with all thirteen weather stations fully manned and
equipped with new and improved type of radar, it will
be possible to run a constant plot on all trans-
etgtic planes during the entire time they are over
wa,

Surface vessels, too, benefit from the
various services offered by the ocean station vessel,
as they can make use of the up-to-tiw minute weather
information, as well as using the radio beacons teo
check on their position and speed. This advanced
weather knowledge makes it possible for ships to get
favorable winds by minor course changes, save enormous-
ly on fuel expended, as well as being able -« because

"~ of time saved — to make more crossings per yesr. .
When fully mamned, this proposéd nstwork of thirteen
ocean station vessels will provide the best distress
1listening watch across the Atlantic. on the 500 ke - .
ever offered to merchant ships that might be in dis-
tress or badly in need of help.

- 0f the Ruropean nations that are committed
to this ocean station program, England was to have
two short hmll corvette ships on station by about
September 1, 1947. The French expected to have their
station manned the Fall of 194i7. Their weather ships
were to be frigates furnished and equipped for this
type of duty by the United States. The Netherland
and Belgium Governments, manning one station between
them, had also acquired American frigates and special
‘ equipment to fulfil) their obligation and were just

about re to go into opemtion by the niddle of
: Octobe: 19k 7. )

) congressional authorl.ty to establish ocean
weather stations was sought in $.2212 which passed
the House June 8, 1948, after previously passing
the Senate, It went to Conference June 12, 1948,
_and became Public Law No. 735 on June 22, 1948,

AFEBTHAND,EXPEIENCE

James F. Clzek, Aerographer's Mate, Second
~ Class, vsw, describves. hia asatgment on nather
patrol as followsg

- Shipl assigned to ocean weather patrol
perforn three fold dutiess (1) They act as float-
ing weather reporting stations periodically record-
ing and transmitting vital weather data observed on
the open seas; (2) They give signals to airliners
as they cross the ocean; (3) 'In distress at sea,
they assist in rescue of survivors (an excellent
1llustration of this is the BIEB's recent outstanding
Tescue nission).

. TWeather Stations are located at strategic
positions so as to give the weather data needed by
land stations. Such stations are located. between
Iceland and Greenland (Able); Greenland and Labrador
(Péier); and half way between Newfoundland and Ire-
land (cha.rlie). These ships stay cut & period of
three weeks at a time at the end of which another
ship relieves thom. Including travelling time be-
tween stations, a ship is usually out at ses about
a month and a half,

My firet Weather Patrol was made on the
Coast Guard Cutter MENDOTA which was launched, by
the way, in the city of Baltimore. The ship is 255
feet in length and: other ships of this class are
also nised on Weather Patrel. I-reported abosrd the

MENDOTA at Boston from which port most Weather Patrol
ships operate. The weather crew consisted of four
¢ivilian Weather Bureau men and three Coast GQuard

* kerographer Mates such as me. Our job was to assist

the civilian Weather observers in their work, After
preparing for many days to make sure that all weather
equipment was aboard and in good working order, the
ship was ready to sail. When that day arrived all
hands had & look of adventure.and excitement about
them and also a ‘Peeling inside that for over a month
they would be fighting the forces that nature might
throw at them,

A few hours after we left Boston there was
no more land to be §een and our work began immediately.
Every three hours we sent surface weather observations
to Washington by way of shipis radio. These observa-
consisted of the present weather, sky condition,
atmospheric pressure, temperature and dew point, wind
and the state of the sea, Later on, after we were
200 miles from the nearest land Weather Station, we
inflated 6~foot rubber ballons with helium gas and
to these balloons we attached a radiosonde instrument
which transmitted to us on a high frequency radio
receiver, the pressure, temperature and humidity of
the upper stratum to an gltitude of 15 miles. Simul-
taneous to this balloon release we sent another small-
er balloon, the course of which was followed with a
theodolite to determine the direction and velocity
of the windg aloft. Such-observations were made every
seven days a week. ’

By now we were over the @Grand ‘Banks of New-
foundland,-nter, gky and an occasional whale or -
black fish were all there was to be seen. In the
esrly spring, eyes were cast on the horizon.for a
glimpse of ice bergs. From this time on we took
Bathythermograph readings. This was dons by lowering .
a rocket shaped instrument into the sea to a depth
of 500 feet, to record the temperature of the sea.

. These were taken every five miles and when the weathdr

got rough, which was most of the time, it really mnde
oonditiom hazardous. For instance, on my last
patrol, a wave swept over the deck and carried off"

, the winoh that was wused to lower the "BT" rig., Itls

weight of 500 pounds was not enough to keep it from
being hurled into King Neptune‘s domain. After
sevéral days we arrived' on station. Excitement
pasaed among the crew as thé ship to be relieved cams
into sight. Acter maneuvering, a breeches buoy was |
passed and. the shipis mail and motion picture £ilm
was exchanged, The departure of the relieved ship
was witnessed by our crew with sadness in their ‘eyes
We lost her over ‘the southern horizon, homeward b

At this phase of the patrol our work changed.
Instead of following the small balloons with a theo-
dolite we attached a tin foil target to the large
bdlloon and sent two smaller balloons with similar
targets aloft. These we tracked with ship's radar.

. This system is better than the theodolite method

previously mentioned because when cloudy sky pre-
vgils, our cbservation was not possible. This type
of work contimied during three weeks of unpleasant
cpuising on station., Now and then aircraft asked

ug for weather:-conditions and we were on hand to give

- Once on station time seems never to pass.
Everyone has his own calendar on which he crossed
off each day. At night movies were shown for all
hands not on watch, Sometimes cookies, pop corm,
or other refreshments were passed out to boost
morale among the men, All kinds of food are ap-
preciated because chow is not what we are used to.
This is due to lack of space -to keep stores.

Mearmhile Mother Wature threw 21l ber wight




at us relentlessly, night and day. The ship pitched
and rolled at crazy angles. Wind, spray and rain "
beat down on us. -Sometimes it was hard to distin-
guish the difference betweeri the rain and the spray;
Sleep sometimes became almost impossible and think-
ing back, one often sat on the deck:to eat meals,

Three weeks of this slips by faster than one
thinks, Working, eating and sleeping helps to pass
the time and by now our relief ship is just over ‘the
horizon, The ddy we get relieved is a joyous one.
All hands are out on the deck early to greet the re-
lief ship. That doesn't mean that our.work is over,
We still have a long way to go. Again we take Bathy-

. thermograph. soundings over the same waters that we
travelled weeks before. There are meteorological
forms to be checked and still the weather observa~
tions must be taken,

Before we know it, ' however, time has cmgh£ up

to us and we are sailing into Boston harbor. So ends
a Weather Patrol. ’ ‘

o0o
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APPENDIX B
M&}' 1z, 19’47
S’I.‘ATEMENT ON _DEVELOPMENT OF WEATHER STM.‘IONS

1. The ocean weather station program began in
1940 at the direction of the President pursuant. to

.a request of the Secretary of Agriculture (Weather
-Bureau),~as a joint Weather Bureau-Coast Guard

cperation; the Coast Quard providing the ships and .
commnication facilities, including the_ shore radio
station (Coast Guard Redlo Washington, MMH), and the
Weather Bureau providing the observational personmel
and the special instruments and. equipment required.
This arrangement. has continued throughout the period
in question and is. in operation now. The number. and |
Locatlon of ocean weather stations was originally
determined by the Weather Bureau in consultation with
the Unlted States commercial airlines, whose needs
were being served. During the war, the number and -
locations were determined by the cognizant committees
under the Joint Chiefs of Staff, primarily the
Meteorological Committee of which the Weather Bureau
is a member, not the Coast Gunard. With the establlish-~
ment of the Air Coordinsting Committee, that body hag
recommsnded and approved the number and location of .
the stations and finally the interested North Atlantic
States agreed at London in September, 1946, that a
minimum of 13 ocean weather stetions were required

at positions set forth in that agreement. The Joint
Chiefs of Staff and the Air Coordinating Committee ~
have approved the 13 stations minimum and the posi-
tions.

2. On February 10, 1940, the Coast Guard cutters
BIBB and DUANE assumed positions, marking two ocean
weather stations on the great circle course between
Bermuda and the Azores, located as followss

Station No. 1 - 359381y 53021'W
2 = 37w U1°13'W

These stations were continuously occupied in various
positions in the western North Atlantic through 1943,
During the summer of 1942, two plane guard, or

flight ‘security, vessels were esteblished; one between

- Labrador and Greenland and one between Greenland and

Iceland.

These stations, Plane Guard Stations 4“.6." ‘and "B"
respectively, manned by Coast Guard vessels, were
operated under the Commander, Greenland Patrol, a

- Navy Task Group of the Atlantic Fleet, to protect

the militery aireraft flying route to Great Britain.
These were later incorporated into the Atlantic ocean
weather station net. Thus, during 1940 and 1941 the
Coast Quard operated two ocgan weather stations and
during 1942 end 1943 two ocean weather stations and
two’ plane guard stations. This involved a varying
number of different vessefs but probsbly averaged
about 2.5 vessels per station.

AN
3. - GOMINGH (COmmandw in Gh:l.ef, U. 8, Fleet) .
lstter of February 20, 19ll, Serial 00569 FFL/A L-3,
to CINCLANT (Commender in Chief, Atlantic Fleet) and’

" Ccommandant, Cosst Ouard directed that two additional:

ocean weather stations be established.’ These were.
cccupied about Msrch 10, 1SLk; the four stations
being lecated as follows, the plana .guard stations
(2)- remaining as before; :

Station Noe 1 -3L% . 55%% R
2-37% hoow
. 3 - }43% 38%w
T L~ SLoN hh°30"




By the provisions of COMINCH/CNO (Commander in Chief,
U. S. Fleet and Chief of Naval Operations) letter to
CINCLANT /COMDT (CG) deted March 15, 154, Serial
00860 FFi/a~l, effective April. 1, 19LL, operdational
control of ocean weather stations, and vessels at-
tached thereto, passed from the Coast Guard to CIN-
CLANT, The actuel operations were delegated to CTF-
2} (Commender Task Force 24) in Argentia, with ad-
ministrative and technical control vested in COM=-
DESLANT (Commander Déstroyers Atlentic Fleet). This
shift of control was for reasons of military security
and exercise of command in the Atlantic Ocean. ' COM-
INCH/CNO dispatch 161455 of May 194k directed that
two additional weather stations be established im-
mediately at SB°N 379W and S0°N 3L%W. These were
occupied on May 20 and 25 respectively and were tem—
porarily designated plane guard station "C' and
weather station S in that order., Information was
received on May 22 that the British were to .occupy
two weather stations in S5°N 30%W and L5°N 18°W. 4
dispatch 10182l June, 19kk, CTF-2L requested that -
plane guard stations "A%, "B, and "C" be redesignated
stations 6, 7, and 8 raspectively. About this time,.
in order to adequately man all stations, several
naval vessels 6f the Atlantlic Fleet were used tem-
porarily to fill in until the commissioning of the .
frigates (PFts) for this duty. By speed letter dated
October 21, 19Lk, Serial 00773 to CTF-2L, CINCLANT
directed the establismiment of eight ocean weather
stations, including two plane guard or flight securi+
ty stations; these latter, however, were to make full
weather reports, surface and upper air, in the same
mamnmer as weather stations. The elight ltations were
located as follows:

~ Station No. 1 - 3LON  55%

2 - 3200 Loow
3 -L3oy  38%
L - shoN  WLC30rw
S = 5°% 3o

6 - 58% 520 (plane guard) °
7 - 63°N  31930'W (plane guard)
- 589 3% - ‘

ke The number of stations manned and their lo=-
cations remained as of October 21, 19LL, until VE~
Day.in the ‘spring of 1945, 1In order to safeguard thd
tremendous increase in air traffic involved in the
redeployment of allied air forces, the Comblned
Chiefs .of Staff directed an immediate increase in the
mmber of ocean weather stations.. By July 1, 19L5,
22 stations were being maintained in the Atlantic as
followssl

Western North Atlantic by United States 11
Eastern North Atlantic by United Kingdom 5
South Atlantic between Recife and Dekar,
(a) by Brazil under CONSOLANT "
(Commander’ South Atlantic Fleet)
(b) by United Kingdom .2
TOTAL 2

On November 1, 1945, United States stations 1, S, 9,
11 and Brazilian stations 14 and 15 were discontinued,
At thls same time, however, stations 12 and 13 were-
manned by Coast Guard under COMSOLANT, so that as of
November 1, 1945, the Coast Guard was manning nine
stations, two in the South Atlantic and seven in the
North Atlantic, Demobilization caused further reduce
tions in British manned stations, so that on Jamuary
1, 1946, the United States was manning nine stations
and the United Xingdom five stations, a total of 1.

5. During. Jamuary, 1946, the British abandoned

1, For locations see Appendix. A.

four more stations and on:Januaryl, 19L6, station’
12 was relocated in ‘the North Atlantic to f£ill the
gaps left by the discontinued statlons, Station 13
was discontinued on March 1, 1946, ending all South
Atlantic operations. Therefore, on March 1, 196,
the Coast Guard was operating eight North Atlantic
weather stations and the British one. At a confer-
ence with CNO on March 1, 1946, the following, in
brief was agreed and sccomplished:

(2) Reduce Atlantic stations to’ six by
March 15, 1946,

(b) Return cperational control. to the
Coast Guard as of the same dated
March 15, 19h6

Stations 10 and 12 were disestablished between March
1 and 15, and on May 1 the United Kingdom abandoned
their last weather station, station 19, From that
date until the present the Coast Guard has been the
only sgency operating Atlantic weather stations. Due

. to demobilization, the following table shows the

stations occupied by the Coast Guard in the Atlantic
for the remainder of 19L6:

March 15 to Mey 1 6
Moy 1 to May 20 1
May 20 to June 10 3
Juné 10 to August 5 1
August 5, to September 22 2
September 22 to December 15 3
December 15 to May 1, 1947 2

Te The ocean weather stations in the Pacific have
a shorter history and oan be summed up in one para-
graph. In generarl, the Pacific stations were manned
by Navy vecsels ‘of various types until the frigates,
manned by the Cdast Quard, began to operate in the
Pacific Area, sbout May and June, 19, when same of

‘these vessels took up that duty. COMINCH established

a Pacific weather patrol in 1943 with the establish~
ment of two Btations in the north-eastern Pacific,
This was shortly increased to four, and three plane
guard stations were established on the flight line
from Sen Francisco to Pearl Harbor. During the en-
suing years, the number of ocean weather and plene
guard stations all over the Pacific was increased by
military necessity to 20, It wes not until April 15,
1946, that the Coast Guard entered the picture as an
operating agency in the Pacific., On that date, opera-
tional control of the then existing five stetions east
of Hawail passed to the Coast Guard to be operated co-
operatively with the Weather Bureau as in the Atlantic.
In May, 196, these five stations were reduced to
three, and later Jjust prior to June 30, 19L6, the
stations operated by the Coast Guard were reduced to
two in the Pacific., This 1s the sltuation at present,

8,  An interesting tabulation of all ocean meather
and plane g'uard stations, Atlantic and Pacific, as of -
January 22, 1946, is as follows:

Total Ocean Weather StationS.essesssssersssll |
 AY1ANEIC eeverviroorsrrsranae 12
Britishesseessees 3
. United States (CG)9
Pacj-fic ees0s00ssssssssensce 22
. Canada eceesscsces 1
United States
(Navy)..2L
Total vessels manned by CG for
ocean station duty‘ ...oc.no.c'.o..ooco....ohh
D AB1antiC .eeeecsccacseeiences 23
" PACIfIC eecesscrsccsssccrones 21

U S. Weather Bureau persomnel involved....55
(Atlantic-only)




9¢ In sunmation, the following teble shows the
nunber of ocean wegthsr s tations operated by the
Coast Guard each year, as nearly as can be figured
considering the many cha.nges, and broken down into
Atlantic and Pacificy

1940 and 191 Weigh‘bed Average
Atlantic 2
Pacific 0

2
. 1942 a.nd 1943
Atlantic L
Pacific o
L
19kh
Atlantic 7
Pacific o
7

1945
Atlaentic 10
Pacific o

10

1946

Atlantic L
Pacific Y

, 5

1947
Atlantic 2
- (to May 1) o
Pacific 2

(to May 1) Tk
o0o

APPENDIX C
The following is part of a memorandum, dated June 2,

1945, from the Commander, Task Force 2, (Rear
Admiral Ed. H. Smith, USCG) to the Commandants

METEOROLOGICAL SERVICE

Prior to World War IT there were few trans-
atlantic scheduled flights. The principal American
Company (Pan American Aimays) was operating clippers

‘between New York and Lisbon via the Azores. In the

winter the route was shifted soutlward. Other com-
panies were preparing to enter the transatlantic
passenger business when, on the outbreak of war,
practically all civilian aviation was displaced by
the high priority of military aircraft and militery
operations.

Contemporary with the inauguration of scheduled
air traffic across the North Atlantic, request wes
made for the establishment of two ocean weather re-
porting stations, equidistant, and located more or
less along the air route between New York and the
Azores Islands, The U, S. Coast Guard was directed
to maintain the continuous operation of these two
stations, and furnished five cutters for the service,
The U. 5. Weather Bureau supplied the necessary
moteorological personnel and equipment. The obser ia~
tions included weather data from the surface, radio-
sonde, and pilot balloon observations of winds aloft.

Sometime durirg 1940, when Great Britain was
suffering great shipping losses, and the transporta=
tion by sea of planes became critical, risks were
boldly taken to fly Amsrican bombers directly from
Newfoundland to England. This required a third ocean
weather station about five hundred miles northeast of
Newfoundland. The five U, 8. cutters were now re- .
quired to maintain the total of three stations. In
the summer of 1942 the operational control of this
group (Atlantic Weather Patrol) was transferred from
the U. S. Coast Guard to the U. S. Atlantic Fleet.
The ships and personnel continued to be Coast Guard.

The ever mounting sinkings from U~boats and the
grave military situation in Europe required serious
consideration of flying the small, short range fight~
er planes as quickly as possible to England. A chain
of U. S. Army airdromes was constructed across the
North Atlantic bridge from Labrador to Greenland,
and over this route the first fighter planes were
flom in July, 1942. This new northern route re-
quired two more plane guard and weather stations, one
midwey of Davis Strait and the other in Depmark Straift
between southern Greenland and Iceland.

Just prior to the invasion of Nomndy three
additional ocean weather s tations reqnested by the
Ue. S« Ammy, were located in blank areas far out in
the mid-Atlantic, The British Navy at this time
established one ship weather station about five
hundred miles west of the British Isles. In May,
1945, in order to give adequate air sea rescue faci-
lities to personnel traveling to the United States
by air, the positions of the ship stations were
aligned with reference to the principal ocean air .
routes and a total of 18 stations were established
north of 15° north latitude., Rleven of these sta~
tions are operated by Task Porce TWENTY-FOUR by a
total of 26 frigates. A total of six patrol craft
and six sub-chasers are distributed at Bermuda,
Azores, Newfoundland and Iceland to cover the inter-
mediate zones of air sea rescue as the planes ap-
proach terminal points. )




The twenty-six frigates base regularly at the
Naval Operating Base, Argentia, Newfoundland, and
rotate on a schedule which permits visiting Bermuda,
Greenland, Iceland and Boston. Argentia, the most:
centrally located base for these Vvessels, has an
excellent harbor accessible the year around. Its
facilities include emergency dry docking, a large
machine shop for voysge repairs, a fuel depot, supply
‘gtorehouse, recreation for the personnel and an air
field which is connected with the U. S. by the Naval
Air Transport Service. Argentia is the headquarters
of this same task force which also operates the Ice
Patrol service off Newfoundland during the ice season,

The North Atlantic Weather and Rescue Patrol
vessels report by radioc to shore, the surface weather
conditions every three hours; significant weather
changes as often as once per hour, and upper air
observations four times daily. In order to provide
navigational check points for aircraft along the
route, the vessels are required to remain as near the
station center as possible. They alternate 25 days
at sea and 15 days in port exclusive of 30 days per
year yard availability and training. The more detail-
ed instructions under which the weather ships operate
is contained in Commander Task Force TWENTY-FOUR
Plan,. coples of which are in the files of Commandant
Coast Guard,

In addition to the surface ship weather stations,
meteorological observations for safe air navigation
are also collected by airplanes flying from several
strategic airfields in the North Atlantic area, The
planes are equipped with weather instruments and
make daily routine flights (weather permitting) out
over the ocean for distances of five hundred miles
or more, taking observations at altitudes from near
the surface to ten thousand feet or higher. Such
routine flights are now made from Bermuda, Nova
. Scotia, Newfoundland, Iceland, England and the Azoreg.
Weather planes algo often proceed along the entire
ocean route, from a® airdrome to another, often in
advance of large flights of transient aircraft. Dur+
ing the present war this important task has been
carried out by the U, S, Army, for this side of the
Atlantic, and by the Royal Air Forces for the eastera
Atlantice In postwar times, however, with the trans—
fer of activity from military to commercial interests,
this service should be combined with that of the
weather ships at sea. )

Due to the war, transatlantic air operations
have increased at such a tremendous rate that the
normal safeguards have been far outdistanced, . More
and more attention, however, is now being given to
greater safety of life in the air out over the ocean.
Plans end recommendations by milibary commands at
present conducting transatlantic operations are de~
voting more and more study to an adequate and effi-~
cient weather organization.

.. The present operations plan based on high mili-
tary priority, according to responsible air force
commanders, is expected to continue with little
abatement for the next one or two years. Subsequents -
1y, however, the question of costs will be critically
examined and expenditures subject to curtailment to
the overall investment. Certain restrictions are now
being lifted with regard to civilian travel., The

Air Transport Command is providing more space for
civilian passengers engaged in important business
transactions and requiring rapid transportation., 4
trensition from military to commercial operations
after the war is expected, therefore, to flow from
one to the other without perceptible interruption.

It has been proposed at times by those not

familiar with the situation, that all necessary

weather reports from'the North Atlantic be furnished

by steamships plying on regular $chédules.. Unfortu-

nately the ship traffic follows certain prescribed '

routes or lines which are based on'safety and the

shortest possible passage, leaving large ocean. areas

seldom traversed. Furthermore, the daily number of

weather observations essential to the safety of aire

craft have become so technical and require such a

high degree of accuracy, that it is impracticable

for them to be taken by merchant ships. Hourly -
weather reports from North Atlantic Weather and

Rescue Patrol stations are now being planned. The

U. S. Weather Bureau has requested spscial additional

radiosonde observations from certain North Atlantic

Weather and Rescue Patrol stations prior to, and ~
during the passage of hurricanes along the sastern

seaboard of the United States. This additional -

.weather information will increase still further the

accuracy of transatlantic forecasting.

After the war European nations will derive
corresponding value that comes from more detailed
and accurate weather information applied to the
management of commercial and agricultural enter-
prises,

In order to get some idea of the justifiable
sige of the safety services in post-waer times, the
following figures have been obtained from the North
Atlantic Division of the Air Transport Command, undexr
whose operational control practically all the North
Atlantic eir traffic is included. During 19kl, there
were 8,6L1 tactical aircraft ferried sastbound and
100 westbound, over the air routes.. Transport air-
planes totaled 5,070 eastbound, and 5,059 westbound.,
Additional flights, including weather reconnaissance
observations, and a shuttle service between Labrador
Greenland and Iceland and the United Kingdom, totale
approximately 2,000 for the year. The total number .
of flights across the North Atlantic. waters therefore
was over 20,000, or an average of close to Sl flight$
per day.

No exact figures are at hand regarding the vol-
ume of Naval Air Transport traffic but it is under- ,
stood to consist of approximately 50 flights per -
month between Newfoundland, the Azores and Europe.

Throughout the war, as previously stated, there
have been a certain number of planes operated by
commercial companies under wartime charter. In the
North Atlantic area these include Pan-American and
the British Overseas Airways, Inc. It is estimated
that total flights averaged 100 per month in 19k
until ice conditions at Botwood,, Newfoundland, sus~
pended operations over the northern route. It is
expected that traffic will be resumed as soon as ice
permits in the spring of 1945,

It is doubtful that commercial operations, im-
mediately following the war, will attein the volume
that prevailed in 19hl, Pan-Americen Airwsys, in
urging one single overseas company of all U. S.
Airlines interested in trans~oceanic trade, claims
that the foreign business totals no more than 18
per cent of domestic travel, which in round numbers
come to about $30,000,000 anmelly. A large majori-
ty of the American airlines, however, which are
bidding for a share of the foreign travel, do not
agree with this view and confidently expect business
to soar after the war. Great Britain and some other
foreign countries are looking forward with great -
expectations to heavy trans-atlantic air travel,
Some estimated figures on operating reveme from
transgtlantic passengers, mail and express run as
high as $150, 000,000,




The 20,000 successful North Atlantic flights in
194k depended primarily on sccurate meteorological
forecasting. Planes move or stop on the signal of
the alrdrome weather officer. While higher and fast-
er flights will cause storminess in the lower levels
to assume less and less importance, forecasting winds.
aloft, and selecting the most favorable flight levels,
will contime to be vital, For safe flying over the
United States, hundreds of observation stations are
reporting weather hourly or oftener throughout the
twenty~-four hours. Over the North Atlantic, an area
two or three times that of the United States, only
sixteen stations exist today.

In order to carry out an adequate weather ser-
vice in post-war times it is believed that a total of
twelve stations is desirable, supplemented by flight
lines of weather reconnaissance planes.

The proposed positions of the weather stations -
are open to minor adjustment, but their general distrii-
bution and tht number is considered basic. Three
stations (L, 5 #nd 11), have been located along what
is regarded as the main, post-war, transatlantic air
route, Changes in routes, ho,weverl ‘will doubtless
follow developments in aircraft design and operation,
As previously stated, the total investment, and the
number of lives risked, will largely dictate the size
of funds appropriated for safety/services. Expenses,
as in any other economic enterprise, will eventually
have to be adjusted to overall revenues. If it shouid
be determined that the total of twelve stations re-
commended above does not receive final approval, eli-
mination of stations in the following order isrecom~
mendeds Stations 7, 10, and 2.

- Nine of the stations located in the Western
Atlantic Area should be maintained by ships centrally
basing, as they are at present, Three of the stations
-located in the eastern part of the North Atlantic
should be. based on the British Isles. To satisfac-
torily man these stations 30 weather vessels will be.
required. A conservative estimate of the total cost
of operation of the ships, exclusive of depreciation,

is $10,000,000 per year. A breakdomn of the estimated

cost per ship under peacetims operating conditions is

Persomnel Salaries and Wages $157,2l,0
Maintenance and Operation 167,576
Administrative Expenses - ~

(3.42% of ‘above) AL 208
Total annual expenses per vessel, o E
excluding depreciation . $335,924

For the 30 vessels, this would amount to appréximately

$10,000,000 annually. Assuming that the same ratio

of depreciation to other costs holds as has been found

for ice patrol vesgels in peacetims operations,. that
1s 16.2 per cent of the total, the total e.nma.l cost
per vessel would be of the order of $L00,000

It is recommended that a Board composed of. U. S.
Government and transportation officials and scientists
meet anmually, oftener as necessary, to review the
operations of the North Atlantic Weather and Resgue
Patrol in the Western Atlanflc Area, and make recom-
mendationa as to its work and progress.
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APPENDIX D

UNTTED STATES COAST GUARD
Washington 25, D. Cs .

Address Reply To
THE COMMANDANT (C)
Refer to Files C0-618

8 Feb?uary, 1946
MEMORANDUM TO ALL CHIEFS OF OFFICES

Sﬁbj: Policy, weather ship operation and weather
stations

Ref: (&) Executive Order No. 9666, 2'8 December,l?hs

1. Executive Order No., 9666 contains an exceptiom
to the effect that the Coast Guard shall continue to
malntain and operate mid-ocean weather stations under
the directional coptrol of the Navy. The period dur—
ing which this duty shall continue will be determined
by agreement between the Secretary of the Treasury
and the Secretary of the Navy.

2. It will be noted that the exception does not
obligate the Coast Guard to assume any greater
responsibilities in connection with weather station
manning and weather ship operation than it had at
the time the Executive Order became effective., If-
greater obligations or different -obligations are to
be assumed chahges will be accomplished as a result
of mitual agreement betwsen the two Secretaries.

3. The Coast Guard!s post-war program with respect
to weather stations.provides for the manning by the
Coast Guard with Coast Guard vessels and personnel

of a total of nine to ten weather stations located in
the Atlantic and Pacific. Tt is proposed that the
ships required will be provided by transfer to the
Coast Guard of 18 naval vessels supplemented by 9

or 10 regular Coast Guard vessels. The manning and
oparation of the 18 naval vessels to be transferred .
to the Coast Guard is// cont:l.ngent upon Congress
authorizing funds and personnel. The Coast Guard has .
made no provision for manning weather stations in -
excess of the nine distributed in the Atlantic and
Pacific,

L. - In view of the conditions stated above, the
policy of the ~-Commanda.nt is therefore as followag

(a) The Coast Guard will not assnms any
commitments increasing in any way 1ts present
obligations to the Navy as expnessed in
Emcutive ‘Order No. 9666, :

(b) The Coast Guard will not make changes
in its present obligations to the Navy which
will adversely affect or increase its post-
war plans of maintaining a total of nine
weather stations.

(c¢) The Coast Guard will not accept from the:
Navy ships, plenes, or other equipment which '
would create an excess of what is required

in the post-war plans and asked for in the
Budget for 1947,

(d) An effort will be made to scale down as

circunstances permit present obligations so

that when July 1, 1946, arrives, ships,

equipment, personnel, etc., used in menning -
) nine weather stations will be within the limiﬂ
- provided for in the Budget for 1947.




(e) The Coast Guard is attempting to obtain
on-loan from the Navy 18 AVP type vessels to
be used as weather ships and to replace 18
PFs now performing such duty.

(f) The COast Guard will not acquire any P¥s !
and will cease manning them as soon as agreement
is obtained from the Navy., It will be noted, :
“however, that 18 PFs are necessary for weather
ships until the 18 AVPs are. obtained but for
such period only.

Se Sh:lps will not be accepted from the Navy as
Coast Guard property which are not required in our
contiming program even though it is permissible at
a later date to declare them surplus property. It
mst be realized that considerable expense and also
personnél are required to care for ships declared
surplus and placed out of commission awaiting final
disposal.

6s It is mportant that the above policy be stric
Iy adhered to in making all decisions and comnitmen

with respect to weather ships and ocea.n weather sta-
tions,

J. P PARIEY.
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APPENDIX E
" AIR SEA RESCUE BULLETIN.- APRIL 19L6
* WEATHER BUREAU. RAWINSONDE PROGRAM

By B. C. Heynes; Chief of Observations
Section, U. S. Weather Bureaun. BS, ns,
c2lifornia Institute of Technology. '
Formerly: (1) Head of Technical Tra.ining
Section of the Weather Bureau; (2) Air
Safety Specialist in Meteorology, Safety
Bureau, Civil Aeronautics Board; (3) In
charge Aviation Meteorology Dept., Boeing <
School of Aeronautics. At presents (1)

Member - Sub-committee on Deicing Problems,

National Advisory Committe for Aeronautics;

(2) Member - Advisory Council of the Air

Safety Division of the National Aeronautica

Assoclation; (3) Member - Institute of )
Aeronautical Sciences; (L) ‘Author "Meteo-

rology for Pilots,n civ:ll Aeronaut,ics

Bulletin No. 25.° .

One of the most notable contnbutiona to aerial
navigation and upper-air: meteorology during the war
was the development of ragdio direction—finding units
which could be uged in. conjunction.with balloon~ °
borne radiosondet transmittérs to obtain winds at
high levels during all weather conditions. The
direction~-finding equipment was developed by the
Army Signal Corps and the Farnsworth Television and
Radio Corporation, and is now being made available
to the Weather Bureau for use in its upper-air pro-
gram. The principal components of the new equipment
are the radio receiver indicator with azimth and
elevation radar-type oscilloscope and antenna, de~
signated as SCR-658 type,* The Weather Bureau has
been operating 76 radiosonde stations in the United
States and its possessions, and on Bhlps in the
Atlantic Qcean, where upper-air observations of ' -
temperature, pressure, and humidity are made by use
of a balloon-borne radio-meteorograph called a radio.-

- sonde, ' This instrument transmits pressure, tempera=—

ture, and hmidity signals on a frequency of 72.2
megacycles to a radio receiver on the ground. The
signal is automatically recorded, and values of the
upper-eir elements are obtained. At extreme altitude
the balloon bursts and the radiosorMe descends to

the surface of the earth on a small parachute.

The new program involves a radiosonde operating h
on a frequency of 403 megacycles. This wavelength ' -
is suitable for direction~finding., The antenna of
the SCR-658 may be rotated through the vertical and
horizontal angles so that maximum signalwstrength
will be indicated by the oscilloscopes when the an—
tenna array is pointed directly at the ascenting
radiosonde. Elevation and azimuth angles may then
be read on indicator's et one-mimute intervals, Di-
rect computation of the altitude of the radiosonde
may be made by pressure~témperature relationships,
using the values transmitted by the radlosonde dur-
ing its flight.

In actual practice, three observers w’orkin’g

as a team are required to make the observation,
compute the values, and ¢ode the message for trans-
mission by teletype and radio at the scheduled timesi
One observer acts as ths SCR-658 operator and is in. . =~ ~
general charge of the agsembly of the balloon; para~

chte, and radiosonde train, and the actual operation .

of the direction-finding equipment. A radiosonde

1 Radiosonde. = A combination radio meteorograph
-and transmitter which measures. pressure,.. tem=.
perature and }mm:.dity.




obgserver operates the radiosonde ground equipment

and computes the pressure, temperature, altitude,
and humidity data as they are received on the record-
er. A third observer acts as the winds~aloft com-
puter, and he must work in close cooperation with

the operator of the direction-finding set and the
radiosonde observer. Azimuth and elevation angles
are telephoned to him each minute by the operator

of the SCR-658 set, and altitudes are computed and
given to him by the radiosonde observer as the flight
progresses.. Using these data he computes ‘the posi-
tion of the balloon with respect to the station at

- each minute-interval, and then obtains the wind direc-
tion and speed through the various levels of the
flighte '

The Weather Bureau's wind-aloft program has in
the past been based almost entirely on the visual
observation of pilot balloons by means of a theodo~
1lite. The network of pilot balloon stations now con-
sists of 165 stations which m&ke four observations
daily. The use of rawinsonde® methods will make
observations possible within and above cloud decks
that would otherwise restrict observations by the
visual method. The present program calls for the
establishment during 1546 of rawinsonde equipment
at 43 stations in the United States, Alaska, and the
Caribbean. Twice—daily observations will be made
beginning at 10 a.m. and 10 p.ms E.S.T., respectively.
Followlng is a complete list of stations at which the
rawinsonde equipment is to be installed this year
according to present plans announced by the Weather
Bureaus’ )

Buffalo, N. Y.; Caribou, Maine; Nantucket, Mass.;
Pittsburgh, Pa.; Washington, D. C.; Greensboro and
Hatteras, N. C.; Miami, Fla,; Nashville, Tenn.; San
Juan, Puerto Rico; Bismarck, N. Dak.; Huntington,

We Vaes International Falls and St. Paul, Minn.;
Sault Ste, Marie, Mich.; Albuquerque, N. M.; Big
Spring, Brownsville, Fort Worth, and San Antonia,
Texas; Burwood, ILa.; Little Rock, Ark.; Grand
Junction, Colo.; Rapid City, S. Dak.; Columbia, Mo.j
lander, Wyo.; Las Vegas and Reno, Nevada; Oakland

and Santa Maria, Calif.; Boise, Idaho; Glasgow and
Great Falls, Mont.; Medford, Ore.; Spokéne and Tatoosh
Island, Wash.; Alaska, Barrow, Bethel, Falrbanks,
Gambell, Kotzebue, McGrath, and St. Paul Island,
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2. Rawinsonde. - Same as Radiosonde except that it
also embodies a surface radio direction finder
which permits the measurements of wind direction
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