Cloth Survival Charts,

Also Called “Waterproof Handkerchiefs”

Deborah Day

Scripps Institution of Oceanography Archives
October 10, 1996

Cloth survival charts, also called “waterproof handkerchiefs” were used as survival
gear in Asia and Europe during World War IlI.
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Oral tradition at the Scripps Institution of Oceanography indicates that a set of these
handkerchiefs were developed at Scripps Institution of Oceanography during
WWII. Drift maps of relevant areas of the Pacific were printed on “silk” — that is



artificial silk or rayon, and the handkerchiefs were distributed to and worn by pilots
flying over the Pacific during the war. The handkerchiefs were designed to be used
by pilots in order to facilitate their survival and recovery should they be lost at sea.
Dr. Walter Munk has noted that the handkerchiefs were not very successful. At the
time it was believed that the ocean circulation was very steady, so that charts of the
mean currents would provide much help. It has since been discovered that eddies in
the oceans are much more common than had been thought, and sufficiently intense
to greatly modify the currents, even reverse their direction. The handkerchiefs are
therefore of limited use in retrospect.

| telephoned Dr. Charles Bates to discuss the handkerchiefs. He says that SIO
Director Harald Sverdrup personally designed the “waterproof handkerchief” for
downed pilots. Bates was a wartime Sverdrup student who is now a historian of
geophysics. He described the handkerchiefs in Charles C. Bates and Richard H.
Fleming, “Oceanography in the Hydrographic office,” Military Engineer v. 39
(1947): pp. 338-344. The article mentions that the 1942 effort to recover Capt.
Eddie Rickenbacker when his plane was downed over the sea focus scientific
attention on recovery of downed pilots and the study of drift currents. Quoting
from page 342:



During the early yeas of the war, applicable pilot charts printed
on waterproof cloth were stowed in all life boats to help meet
such emergencies. Detailed tests and studies were made on the
drift of rubber rafts by the oceanographic institutions, and by
1944, sufficient data had been accumulated upon which to base
the manual, Methods for Locating Survivors Adrift at Sea in
Rubber Rafts. Once published, the methods were recommended
by the Air Sea Rescue Agency as the approved search procedures
over oceans and reports indicate that they were used successfully
upon many occasions in the Pacific.

Dr. Bates further recalled that Major Seiwell (AAF representative to Scripps) asked
Sverdrup to update the drift charts after the Rickenbacker rescue (this puts it as
1942-1943). Bates remembers seeing a big pattern chart of the Pacific on
Sverdrup’s desk at the Scripps Institution of Oceanography. As time allowed,
Sverdrup updated this, and then used it to produce the handkerchiefs. Bates recalls
that Sverdrup did this work alone.

The daughter of Scripps oceanographer Dr. Robert S. Arthur discovered a set of
these charts among her father’s papers after his death and donated four charts to
Scripps Archives. These color charts are printed on both sides of a cloth square.
She also held a set of instructions printed on cloth and labeled, “The Use of Cloth
Survival Charts in the Navigation of Rubber Rafts,” Air Intelligence Group,
Division of Naval Intelligence, Office of the Chief of Naval Operations, Navy
Department, Washington, D.C. OPNAV-16V#S109 July 1944 (Prepared by H.O.)
Reproduced for Headquarters, Aeronautical Chart Service, Army Air Forces. See
below.
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Two of the charts donated to Scripps Archives include a key, which allows us to
reconstruct a list of the series. An asterisk (*) indicates the chart is held by Scripps
Archives.

Number Description
C-30 Andaman Sea
C-32 French Indochina
C-34 East China Sea
C-40 Philippine Islands
C-41 Philippine Islands
C-42 Philippine Islands
C-43 Mindanao Island*
C-44 North Borneo*
C-800 Straits of Malacca
C-859 South China Sea*
C-860 South China Sea/Malay Peninsula*

NACI-HO No. S12-2-20 Palau Island*
NACI-HO No. S12-2-40 West Caroline Islands*



NACI-HO No. S12-17 Marianas*
NACI-HO No. S12-2-36  Central Caroline Islands*

For more information on the history of survival charts, see John G. Doll, “Cloth
Maps of World War 11,” Western Association of Map Libraries Information
Bulletin, v. 20, no. 1 (November 1988), pp. 23-35.
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Daniel M. Jansen, Archivist of the Cartographic and Architectural Records Branch
of the National Archives and Records Administration in College Park, Maryland,
notes that Archives Il holds a large collection of such charts, and the records of the
Army Map Service which details the history of the World War Il charts. Perhaps
these records contain correspondence between oceanographers and the Army Map
Service that would provide more detail of this instance of early wartime cooperation
between military and oceanographic institutions.

e
1
B
=
i |




ll lnfomnwl\ Elﬂ D‘;‘Illedmi.a
atimate their dri:
1‘“ ;.o el tr ind !rm-m-npouum
dircting sir-wes re
enool h! Lcare ain i-:s Y-hod'c‘;' npu'lflml to help in
Arrtogtny b«:th i i gurzent. Thay Ate shrried slood
nd- en

wi Whe:
1ot v!gudri(t i nn directicn o! he murcemr
ent but & wind is blowing,

.nchor §F drogue, the drift specd
e mot w{ & o0 Keat F
'i b 8 g knot Bream |Bﬂu>
Y the .yeed of d.r{![ nl Ehe raf!

T peotiarssief charts give foformatim @ srarage currentt Facl
wind

ety Ja ehoos
uad 30 By fmc.r-

ot
n"oF Yind Ariry ana cu.-r.nf sedfe! s ke "5‘ il
WHAT THE CHAR S
The mirgsalings o e nuumnm Shirce abow tbe rerage cur
he BLrewhlineh, mALCATE the
and the noabors’ iniicate b aroren orerd
niles por day
boxvinsas ot Lie stmemlinen shota tho sioudicess of e o
rant, that is & of the Lime that the currmot actu
flowy in the l“rl’. ﬂll‘lc ico. The Lesvier and more Iﬂlﬁdlbs lm-,
1y co the rurrent which it ahaws.
shaded arrove on the cherts give the svarage wipd direction
e sumbers < the arrows shov ha wversge Aeaufort

4 of l-he current will ve

When the wind bas baen 'b!a\und tor ‘ﬂ':ral
tie artow near

%'ae ahove oo che chagi. I

Tpeed. the sotanl currenl vill be u combinstion of that shown
ehbart with the currant
Currente near shore Uil] ulunll’ dlff!r {ip spemd and directiom

oot oih gurryate arly s Floy
[ i ndho;t." it
tuske in A ¢u_reverse direction ever
e P tglAT 70 DO BEFORE THE FLIGH
Bafors s flight over witer, chiain definite mlt!‘uc&lun op when

§ or 12 hours.

and for bow Long & drogue will be used by peracamel oo rafte. (If
» Tresh bresae 1y loving, the 4rift spesd of & rart is "much grester
without = drogue shan With praper course under sail or

e
Gare if Tus vafy Tu aot found vl
determined defore the fLight.

Iz nawi| ¥W will

The
thin 4 certain time should slac he

need to estiuwate the vma foree.

orce, wienever aou wee near the ocewn, ue-
fsee Toble o not try to The' vind

ivaitince wnd sive of ihe small veves,
Surface 1 the best WAy of judfing

Practfen raft bandling whenever pomsidle, Rig and use ﬂro; il

rufl, Tou maz §e avle te loaro to eai
bri s ° juryorighed heir mads From £t eove
BEPORE DITCHIN

ceurate

01
1. lf pvlll 1¢ send the following informetion by radio
tinstag dirching pomition (ibls should be e

m] “nr.!

1
[o] Whether uss of & drog

snd force at the me nce
ue will be .u.glpud (1f not declded

priar to the filght
aive’the, ostinmted dnthlnﬂ potition te cach member of lha
crev vxw h u bapdkerchief ¢l

or that the wind speed "ind direction st the b
L be e s TFerent !rm that aloft. Throw a smoks pol Ererbourd and
1ok the direction ha wmokt Lo determine vind 4irection,
Toin 18 mot poumc, obparve the wmallest waves, which will
the W jnd force from the white caps ARd wind atr
o he seenn ||| Lo ulin' he Beaufort voule (ses Tl 11
DB

5.‘.-
nor ST =

ot anly greatly reduce

an_effectivs arogue or hos
drdft but will kesp the raft hu-d'd into '.he #ek and help to prevemt
cepélnicg in hud -.-tw-
Qo rafts which buve the tacked 1o the bow by b bridle sad
Unl, the cover is designed m nnh m\.u the wau and
vChi Some rafts sre cquipped cnical bag o h '. rluud
it s bndh nd bow Lioe, ToF 4 rop
:u. that the tow 1 ttached 1o the riod or
R » rlag seean tmancure, bring e
na af - n- li:: aft and faaren tern carlock. ‘: ::_trr

the 4rogus And be sure ibat it sinks sc o
ped vt & drovus, 3 Full am

i pocket

Xt
l the nﬂ. is oot lqul
huur oo the nd of =

oy o

to wacl
md  1ine Gf the greetest ma'-h eyt
E rnu’r;r- . lnzh-r j-:hn.,
oere =z the jaekit to aD b
the slesves amd to

a— i
VALL serve an’an sdequate set lnclnr
viped from the Faft cover

ar
t tn-“-roo! lnltg-
Il_c lhl rl.f\ ::'“‘. <u I & \he lines to 4

W lower cor-—

Except in very r 1ns t drogue avsilsble;
13 momt rafts b1y ST b n.%r-n S r:wcmt.

by dead reckou:
In deternining tha sourse of & nn o oy i::- °’ “,

wind Ao every 8 beurj ars cecddsiry.
L direction Mathar o drogue in used  Betimatad apesd
Vind force e of cars or esil

HE USE OF CLOTH SURVIVAL CHARTS IN ‘THE NAVIGATION OF RUBSER RAFTS

find your pom
ing from the n-u-v.-a positiem -'. th c..

. PREDICTION OF Suep C) m APFEARANCE OF SEA SURFACT

Wind #iad Furface Candition

(asufors | Spead | Surtace Condition av Seent goen from the Sas
Sealey | (knote) | from the _| Surfacess
3 Tess | Bmooth, lllck [T Sed Tike & mirror.
than 1

H 1-3 | Swall cipples with fev | Ripples - no foam
calm aress.

2 46 | Ripples sverpmere, o | Seald vrelste;

defioed vasen’ubicn | creste save 3 dievay
Sre smooth and do appe and do nos
Treak. break.

a 7=10 | Occasicual whitecaps. Large wavslets: crasts
begin to bresk: scat-
tered Whitechph,

4 1+16 ouaced vavew, fre. | Small wmvas becoming

quset whuer- long quegt
To'clynely debimed vlad | iaflacipe.
oe lengthn ray)
b A°§“ ‘o mbout L0 wave|
lengt)
5 Lo Long, well delioed vizd | dodarsis wvven, takiag
i Teika with waves and ed
e Coming from mame Tong forns meag uhite-
airection. caps, aome apra;

& ! azer | lerge sesw vith vaves Large waves begin
forming oo them; wiod Tore? evvensies ouite
picke gp kni corries oe— [caph’ sverywi
cualona] vwve crent. Pray.

7 PE-38 grmlaunud Sea hemps up and white
oan from breaking
waves begios to be

Clavie: bresking, folllag| seawn in aireshs ilong
wavas sre forming. the direction of the
Over 7 | More than| Comtinusl roliing waves;
s |well defined vaves fore
| on :m or &
a
ot o1 pinorif. and
! utl-ut! = may wffect n-s!m-
loast ope-h- ty: well marke
ength; acud
| atreais

From . 5. Hevy Deck eviaed

1
+ Trom wleutian Senser, Trainisy Oiv., Bu. der
Lo Vi

To sstimie vind direction hoiwt & Lignt eiresmtr oo o mest or
apoar.  Repent ot (ntarvale wo gel b Tulremeraie, o vind e
ever really pteady and @ Tingie it ey be mirleadion,

o estimate the wiad foree, stuls SarficeTind upe the

powitice at the end of

&lufurtlnlll Zivec I TabL
0TI B Cufrant
line from the catimated ditching pomitiom in 4
ugArgst current streaml
the line equsl to the current velocity, sstime
given oz the chart.
Da 1ine

nat draw thi 1t the ryrrant stasd

A peoivsd wind direciion iv mere
ur-ﬂ- wizd disection ghoim by the nearwst shaded wreov v
the current line plotted in

Lhe hn- from Table 2, using

plot a Lipe dowawind from oy
Fied the lmm of

force over the paut
caveed by tbe wind vhich frg =ty
bined with the s current b
ar“dina fotee ana direciioa, wver
o¥er the o4 bour

o il ieadinews 11 len
dowowind direciion from the
the cbsarved wind i the mame &

l- line

Wind Wind Current ¥ica
(Beaufort $cale) ilas per duy} | (BesuforlL Scale)
1 z H
2 4 8
a 7 ”

4 i

the wversge wind shown
TABLE £ - VELOCITY OF THE INp CVRREWT IN nll.ln?ni DAT

24 hours, proceed
ediiness In grovier \bab Beg P e

B diraiLion of the

Hake the lenguh of
ted from ihe numbers
ipame iy levs thes se.

the observad
FEpret

4, draw o Line in the
imavad dh:hini posilim even whe

o
ee the chart.
current

|-i)u Par day)

26
B3
-

om Table a dﬂlrlinl th! -mt of Arift due u the levay
fumcy

3. P

of the raft under

prav a line of cnrr“
pd the lioe

-¢n i Toea e e
omwiad d
ol step R (or atep 1, if .::‘?a-i from

24 houre.

B
nhl uxm h the point st tha
Tour probsble pos. the gaint et "“24

t . Tour court
Iy :.2.’», she Line e iug the sutimares
el Lian1 Fositicn

To dou ACter 48

uf the Lise drow
apd current
Hu:nlq positios with

frocesd ax bafore, start-
24 bours.

LE
ne of gear: July .
nuuu diiching powiticm: 15°C5’ M., 158%15' E.
& e Direction 27gf
. I8 ction
e ke Geltciry about 18 miles per day
Steadine

Direction from Gds®
Porce Besutort ¢
Prow Table 2: Wizd currept 11 wilew per Gay
Fron Tasle 3: Lesuny g miles per dog .
lize 16 miles L ue west from the estimsted ditching
oalnio e Feom ] the mg'un- Tige (o), drev o 1ice 1y uilas
i’ direciid v tovard, 2 iBue this ilne apother & miles to-

Wipd during pant 2‘ nours

1ot n m- end of nMaT;ecm; lh. I in m- pro—
he epd of id hours. o rafi has o
hbhuwfa;":ﬁt?.ul milea in n direction of B45% from polnl 2 ?’{o

poiat (®].
- - T Ta T
S S R
¥ =t - Ve’
— T 1 Sapan |
0 [
7 11 IC- 4
: " b I
Timian | b "
| e, e !
|
|
rhi L L.
I
1 | Pom |
i ! ;
! I -/ B 1 1

Constderabls srror [probably sbout 20-308) in fudging wisd force
ovn on the charis das'vary. of
d to cancel out Tarter a few
11 wly be spproxinate a3
.i

st be
Four dead recken snouia’be eheck-
od iz a1 mng wye
£ using saen or if a freah bresze in blowing, you cax
cbtain B good un-n.e ol your apeed of movement throuih ¥ inl vaver do
7. Tie s amall piece of wood or otber floating ob-
sect to the end of a fisb lige, ihrow it
l‘.i-e reasined for » certats ledgtn of Line 1o pey ot
Brough the watar, 100 by of 1iue will be
B Ty o atnots. T3 Feur apaed through watar obiained in
e i ot® Yomre sunt of TouracToe nddes The o tinetsd cueront
dragy,
When in mignt of the beach, estimate your Arift \71 watching the
chuaging pomitlon of polpta m'sbore, ratber tain w reling 8 the
barts do Dot spply during Getober wnd Werch. Por The
montis ehlisates of \he Currants can of vep be mnde by o the
winter izd swmser charts for the same regioo, Whore the two cimrte
sgree moderataly well, a Telisble satimate of tbe curreat can be ob—
tained. In otber regioas, imn are tao veriable during thse
sonths Lo aliow seculite durrent predict
the wind fofce current Etesdine

reckmalag oAvIGAHIoD,
SHAPING A COURSE
of vhaterer time 1s wpacified i your u-
ogus. ahould” be bAuLed 1n aad 3 course should ba
T 'h FrTmanly casat. Brary bivaiags showid be tezen of
Do nac.rau. or row the Taft more than & fow min-
T wtrength must be conmerved at &ll comts
oue, turn the rafi eod for end with
D10 Ti Prevent weilings ou ooe taek

f 1e“ Lhm m: in du-d

#frer mbout .s baurs.
atructions
aba

9 ogue_ in
1o the o hpd 10 AT0IE clpll ing.

ARLE i1 1f the wind is more thas
towerd shore. lpless
the wind s blowing anm, e '-he em-rcnt uin causé the rafi to drift
P T soce
" or an iulaod dirmct couras
1o the windward -5"'% enl ¥ n e p\';.:v. '.h
1sod smd will lmhlc yuu Lo anrv‘lo-in-hum to Hied the bewt
{:.:::1‘ -» s bduck, or {ap In a reef vhers there in

hO AT ANI LA T

o or Tiae e
loading, will soom meparate owing to tbeir aligbbl
raftn

with normal
dlf!eﬂnl drl!t
oo
. -lfj hl Aur.p
oth ume officient drogues, Lhy
.

wlad (11-16 kmot t. % withou!
i em o £t 4Ly thas e .'n’ ::—f;'! + ': iear i1l 1‘.-3-‘
4
vind it -u'l,r trice tm'mfdr:;‘ vi “A-“:r ?lnn directly o

-16-¥ #6109
1ghb

AIR INTELLICENCE QROATF
LIVISION OF BAVAL INTELLIGINWCE
CFYICK OF THE CAIEF OF NAVAL
mxm. WAYY IKFARTIMENT,

» D.C.

REPROBUCED FOA HEAQUUARTARS SERONAUY CAL CHARY SERYICE LB

JuLt
tmmvlo)

Blow-up of this text for rea

Ing follows:




: THE USE

The handkerchief charts give information
»inds. B;hil in!or:;:iogocuntg:‘uled in two w:?-?veraﬂe currente and

1. men on rafte (1] te their drift from a i
and to helpr;? choo:%:g : cour;e of action. ® 3 kmown position

e cers ¢ 4ir—-sea rescue operati
chooflngythc search ares and the method of seggch. one to help in

Rafts drift with bcth wind and current. They are carried along
by the current and they are hed by the wind. When there is a cur-
ront,tb:; no‘:znsie:draf§fvéhl dr%ft in the direction of the current

da e . ere is no curren i i y
:nr.!t o111 drire agzroxiutely downwind. t but a wind is blowing,

Por & loaded rall without a sea anchor or drogue, the drift speed

through the water will Vlr{ from about cne knot w!th’a 20 not wind
Beaufort force g5) to aboul half a kmot with a 4 knot breese (Beau—
ort force 2). If a drogue is used, the speed of drift of the raft
will be considerably lower — leses tﬂan 33 of the wind speed. The
current drift will, of course, not be changed by using a drogue.

Ordintrili both wind and current are present, and the radt drift
is a combination of wind drift and curreni drift.

WHAT THE CHARTS SHOW

The streamlines on the handkerchief charts show the average cur-
rent n..§1thet:urf‘;efl The ::rgzt on ;he streamlines indicate the
average direction o ow, 8 ¢ numbers indicate the av
of thg current in nauticai niles per day. © average !Peed

The heaviness of the streamlines shows the steadiness of the cur-
rent, that is, the porcentage of the time that the curremt actually
flows in the average direction. The heavier and more soclid the line,
the more gou can rely on the current which it shows.

The sbaded arrows on the charts give the average wind direction
for each area. The numbers on the arrows show the average Beaufort
force of the wind.

The direction and speed of the current will vary somewhat with
wind force and direction. When the wind bhas been b{owing for several
hours, with the direction and force indicated bg the arrow nearest

our g:sition the current will flow about as shown on the chart. If
he wind has Been blowing in a different direction or at a different

Bgeod, the actual current will be a combination of that shown an the

chart with the current set up by the wind.

Currents near shore will usually differ in speed and direction
from those prevailing offshore. Such currents nearly always flow

allel to the beach and are mainly due to the tide, that is, they

luctuate in speed and often reverse direction every 6 or 12 hours.
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WHAT TO DO BEFORE THE FLIGHT

Before a flight over water, obtain definite instruction on when
and for how long a drogue will be used by perscmnel on rafts. (If
a fresh breesze 1is blow ni the drift speed of a raft is much greater
without a drogue than wi A one.l The proper course under sail or
oars if the raft is not found within a certain time should also be
determined before the flight.

In navigating a raft you will need to estimate the wind force.
Fractice estimating wind force whenever you are near the ocean, us-—
ing the Beaufort scale (see Table 1). Do not try to guess the wind
speed in miles per hour. The appearance and sise of the small waves,
:hop,i;gd white caps on the sea surface is the best way of judging

e wind.

Practice raft handling whenever possible. Rig and use a drogue
and also learn to row the raft. You may be able to learn to sai iE,
using & jury-rigged sail made from the raft cover or a paulin.

WHAT TO DO BEFORE DITCHING

1. If possible send the following information by radio:

(a) Estimated ditching position (this should be as accurate
as possible)

(b) Wind direction and force at the sea surface

(c) Whether use of a drogue will be attempted (if not decided
prior to the flight) ’

2. Give the estimated ditching position to each member of the
crew who has a handkerchief chart.

Remember that the wind speed and direction at the sea surface
will be different from that aloft. Throw a smoke pot overboard and
watch the direction of the smoke to determine wind direction. If
this is not sible, observe the smallest waves, which will go with
the wind. stimate wind force from the white caps and wind streaks
on the ocean surface using the Beaufort scale (see Table 1).

RIGGING A DROGUE

An effective drogue or sea anchor will not omly greatly reduce
drift but will keep the raft headed into the sea and help to prevent
capsising in heavy weather.

Qo refts which have the cover attached to the bow by s bridle and
line, the cover is designed to sink into the sea and serve as a seéa
anchor. Some rafts are equipped with a comnical bag or a bucket rigged
with dridle and tow line, for a drogue.

Make sure that the tow line is securely attached to the ring or
loop on the bow of the raft. If this ring seems huecure&brin the
end of the line afi and fasten it to the stern oarlock. t rid of
sir pockets in the drogue and be sure that it sinks so as to exert
full resistance.

1f the raft is not equi gd with a drogue, s full emergency con—
tainer on the end of a tow Y e will serve as an adequate ses anchor{
or a drogue may bd ovised from the raft cover or a leather jacket.

To rig a drogue from the raft cover, cut 4 three—foot lengths of
line. knot one to esch corner of the cover, and join the lines to a
fifth line of the greatest length available.

To rig a dr from & lesther jacket, fasten the two lower cor—
ners of the jacket to an oar with s stout card. Tie sbort lines to
the sleeves and to the ends of the oar joining the four lincsdto a
tow line, Anything which can be used {o weight this improvise
drogue will help to keep it submerged and functioning.
‘b Watch out for chafing and wear :;:r the point where the line to
e sea anchor is attached to the raft.
\ Except in very rough uoothor,fu-o the larg::: drogue availabdle;
D most rafts this will de raft cese or ¢ .
RAPT NAVIGATION -

In determining the course of s raft by dead reckoning, regular
:i?g observations every @ hours are necessary. Keep a record of the

ollowing:

Uin! direction whether 8 drogue is used Bstimated speed

Wind force Use of oars or sail




OF CLOTH SURVIVAL CHAR;E: IN THE NAVIGATION OF RUBB
TABLE 1
PREDICTION OF SURFACE WIND PORCE FROM APPEARANCE OF SEA SURFACE
SURFACE WIND

Wind wind | Surface Condition as
(Beaufort Speed Surface Condition as Seen| seen from the Sea
Scale) (mots )| from the Air® Surface®**
C Less Smooth, slick sea. Sea like a mirror.
than 1

1 1-3 Small ripples with few Ripples — no foam
calm areas. crests,

2 46 Ripples everywhere, or Small wavelets;
wegf defined waves which | crests have a glassy
are smooth and do not appearance and do not
break. ‘ break.

3 7-10 Occasional whitecaps, large wavelets; crests
beg to break; scat-
tered whitecapa.

4 1116 Pronounced waves, fre-— Small waves becoming

quent whitecaps; slight longer; frequent
to clearly defined wind |whitecaps.
streaks whose lengths may

be equal to about 10 wave

lengths.

5 17-21 Long, well defined wind | Moderate waves, taking
streaks with waves and & more pronounced
streaks coming from same | long form; many white-—
direction. caps, some 8pray.:

6 22-27 large seas with waves large waves begin to
forming on them; wind form; extensive white-
picks up and carries oc-— | caps everywhere; some
casional wave crest. spray.

y 28-33 Heavy seas; pronounced Sea heaps up and white
streaks; wind picks up foam from breaking
and carries most wave waves begins to be
crests; breaking, rolling|blown in streaks along
waves are forming. the direction of the

wind,
Over 7 More than| Continual rolling waves; | Moderately high to
33 well defined waves form |high waves of greater
on some or all of the length; edges of
heavy seas; wind carries |crests break into
along all wave crests for|spindrift and spray
a distance equal to at may affect visigili-
least one—-half wave ty; well marked or
length; scud or foam dense streaks of foam
streaks, along the directiom
of tbhe wind.

From U. S. Navy Deck

* TFrom "Aleutian Sense", Trainiag Div., Bu. Aer., U.S.N.
Loq Book (revised 1 January 1044).



To estimate wind direction hoist a light streamer on a mast or
an oar. Repeat at intervals to get a fair average. (No wind is
ever really steady and a single test may be misleading.)

To estimate tge wind force, study the ses surface and use the
Beaufort scale given in Table ].

To plot your position at the end of 24 hours, proceed as follows:

. If the current steadiness is greater than 254, lay off a

line from the estimated ditching position in the direction of the
nearest current streamline shown on the chart. Make the length of
the line equal to the current velocity, estimated from the numbers
given on the chart.

Do not draw this line if the current steadiness is less than 25s.

2. If the observed wind direction is more than ¢5° from the av-
erage vind direction shown by the nearest shaded arrow on the chart
plot s line downwind from the end of the current line plotted in
step 1. Mnd the length of the line from Table 2, using the observed
wing force over the past 24 hours. This line represents the current
ceused by the wind which is known as the wind current; this is com-
bined with the average current shown on the chart. In determining
the wind force and direction, average the four wind estimates made
over the 24 bour period.

1f the current steadiness is less than 25¢, draw a line in the
downwind direction from the estimated ditching position even when
the observed wind is the same as the average wind shown on the chart.

TABLE 2 — VELOCITY OF THE WIND CURRENT IN MILES PER DAY

Wind Wind Current Wind Wind Current
(Besufort Scale) | (miles per day) J](Bsaufort Scale) | (miles per day)
1 < S 16
2 4 € 21
3 ) ? 4 25

4 11

3. Prom Table 3 determine the amount of drift due to the leeway
of the raft under the influemnce of the wind over the past 24 hours.
Drav a line of corres ing length in the downwind direction from
the eng of the line otted in step 2 (or step 3, if step 2 is
omitted).

2=
Y
(Besufort Scale) th drogue Without drogue
e S 7z e
2 ' 4 13
3 6 19
4 8 23
5 11 24
6 16 24
7 £0 28

Your probable position is the point at the end of
in step 3? Your course under the combined actiom of wm ﬁ:e cﬁ::::t
js given by the linme connect ing the estimated ditching position with

the final itiam.
To finso;our position after 48 hours, proceed as before, start-

ing from the estimated position at the end of 24 hours.



ER RAFTS
EXAMPLE
Time of year: July
Estimeted ditching positiom: 15°C5' N., 156°16' E.
Drogue used.

Average current: Direction 270°
Velocity sbout 15 miles per day
Steadiness 50754
Wind during past 24 hours: Direction from (Q45°
Porce Beaufort 4
From Table 2: Wind current 11 miles per day
From Table 3: Leeway 8 miles per day
Draw a line 15 miles lons, due west from the estimated ditching
osition (a). From the end of this line_(b{ draw a line 1} niles
ond directed toward 225°. Continue this {ne snother 8 miles to-
ward 226°. The goint at the end of this second line cl is the pro—
bable position at the end of 24 bours, The raft has drifted approx-
imately 31 nautical miles in a directiom of 245° from point (a) to

point (c).
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Considerable error (probably about in jud
is likely. Also the currents sﬁown on ?ge_ac?t’xgrta g:yg?:g Yingo{grSE
_these errors will tend to cencel out after a few days, but at best
your dead reckoning fix will only be approximate and should be check-
ed in as many ways as possible.

If using oars or sail or if a fresh breeze is blowing, you can
obtain a gqod estimate of your speed of movement through {he water inp
the following way. Tie a small piece of wood or other floating ob-
egct to the end of a fish line, throw it overboard, and measure the

ime required for a certain length of line to pay out. If you are
going one mile an hour through the water, 100 feet of lipe will be
ulled out in a minute. To your speed through the water obtained in
dhi;tf‘.hlon’ there must of course be added the estimated current
rift.




When in sight of the beach, estimate your drift by watching the
changing position of points omn shore, ratier than by relying on the
charts.

The charts do not apply during October and March. For these
months estimates of the currents can often be made by comparing the
winter and summer charts for the same region. Where the two charts
agree moderately well, a reliable estimate of the current can be ob-
tained. In other regions, conditioms are too variable during these
months to allow accurate current predictions. In such areas use amnly
the wind force (assume a current steadiness of less than 26¢) in dead

reckoning navigation.
SHAPING A COURSE

After about 48 hours, or whatever time is specified in your in-
structions, the drogue should be heuled in and & course should be
shaped toward a friendly coast. Every advantage should be taken of
wind and current. Do not paddle or row the raft more than a few min-
utes at & time; remember that strength must be conserved at all costsd

When drifti.nq without a drogue, turn the rafi end for end with
the oars every few hours; this will prevent "sailing"™ on ome tack
longer than on another.

Put out the drogue in rough weather to keep the raft headed in-
to the sea and to avoid capsising.

Do not attempt to use a jury-rigged sail if the wind is more than
force 4, because of the danger of ctgcili.ne.

When near a frimdli;out, peddle or row toward shore. Unless
the wind is blowing onshore the current will cause the raft to drift
parsllel to the beach.

In sailing or toward an island shore, direct your course
to the windward emd. is will prevent your de swept past the is—
land and will enable you to drift along shore to find the best place

for a lmding - a cove, beach, or gap a reef where there is the
least surf.

IFT P, OADE PTY IAI“ES
Two or%r-o rs ts‘o?r& f .mt'h‘.‘c"P. types, all with normal
loading, will soon separate owing to their sli different drift
rate. o rafts ever of the same sise and type, i not joined by a

line, are likely to separate within j2 hours to slight differ-
ences in loading. If both use efficient drogues, they will stay to-
gether for a longer time.

In a force 4 wind (11-16 knots) an empty raft without s d
will arifty so rngidl: that even an expert swimmer will have a hard
time overtaking it. An empty raft will travel slmost directly down-
wind at nearly twice the speed of a losded raft.
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