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1. Reference is made t0 paragraph 2, letter, this office, file
k61, subvject, "Peper on Forecasding Tropical Oyclomes,” dated 1B April
1945, The "Report on Hurricane Recenmnaissance Operations During 19hh,*
hns bcon sdited By &hio office and is submitted herewith. ‘
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 Nartise restrietions on radie transmissien by ships at ses elintastod
an lsportent soures of vesthor lzforaatien ever ovesn aress. Sinoe hurrte
tanes form and wpend most of their 1ife history over water, tuﬂmm
were compelled ko find other sources of weather data %o prwwo adeguate
mmw of the & h of these dangerous storms. The viclent natere
ﬁ%mmmwmnlmwmuwwﬂﬂmﬂ ,
flights into ﬁhm« avess, with the resuls j_ that alveraft m«mmm
of tropical cyclones vas relatively mskuova wasil 1943, despite the rapld
afvance ;! thim trpe of weather shserving in other aress. A fow mzmm
flights fato barricants had besn mmscessfully completed by expertenced
Pilots $a the past and their reports generally indicated What thess sterms
were logs dongercus teo aivevaft in nighﬁ than was wumn anbiecivated,

- Paring the 1943 Wurricans soaaon, oxploratery sissions by aireraf$

with vesther ;mhﬁ persontel hald Besn planred into tropical storms
and successfully completed. Reporte frem these flights vevesled that

 reutine durricane recomnalesance opuld be asccomplished by experienced w s

ey =

stroment pllots eperating suiteble types of siveraft.

In 1944, Beadguartevs Army Alr Forcos sssigoed four asreraft and
erevs %o the Army Alr Forces Weather Wing for burricene reconnsissanes.
mu-& primary misslion was $o provide weather reporis In storm aress %o
determine the iatensity, leocation, and extest of the storms. These
airoralt wers under the operational contrel of the Army Harricane Veather
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Officer at Miami, Plerida. Flights were directed into all suspected
and knovn tropical disturbances, as determined from synopbic weather
charts. _ |

Areas covered by the Arzy Hurricane Recoanaissance Unit imcluded the
entire Gulf of Mexice and Qaribbeasn Sea, and the western Atlantic Ocean,
from Bermuds to Cayemne, French Guians on the mortheast coast of Seuth
dmeriecs. Sirategic deployment of the aireraft to bases in the United
Statés, Caribbean Islands, Bermmde and Panama was sccomplished as required
by the wticw weather situstions.

fhe 194! hurricene season proved to be an exceptionally active
one, and provided the reconnaissance crews with more then smpls materisl
for utné&ing the effect of hurricanes on aireraft in. fiight. A total of
forty eight missions were flown inte ten mmm storms and burriecsnes
eccurring during this season. Heconrsissance flights by this unit were
mede into all steges of development of these storms, prui‘iding valuable
information on ‘the changes in flying characteristice as their intensity
increased.

1. IRYVING PORUSH
Major, Air Corps
Army Hurricane Yeather Officer
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m: mmwf the aperation of mwmmmumsm
Unit during 1984 wes prepared aftear an Informel meeting of the persemmel -
of mu undt al the eod of the )xu‘trimd seggon, to deteymine the ﬁ;mw
charseteristics and operational Aifficulties encountered in Mmﬁux
Barriesas recosnalssance misstene. It s Dalleved that this smmmery will
be helpful to craws who might perform peconnaissanes migsions of 'ﬁhh
type in the future.

Four B~25D alreraft, squipped with extra gas Banke for long revge
gruising, were ueed during the entire sesmson. It is the opinfen #1‘ the .

p&low of thy :&m&missww Unit that this type of aireraft Ys woet
sultable for wustsined hurricane reconnalssasce operatien. A& B-3 drift
mm wag the W smis;l eqntpuent installed because there was fnsuffi.
.anfﬁm t«i#s %o permit installation of other meteorologlonl equipment which
might have been wged for research purposes. $his type of drift meter s
considered essentisl to insure accurste wma seasurenents wader turbulent
sir conditionss The installetion of @ trus altimeter wonld aid in the
dstermination of the imtensity and extent of the storm by naking pessihle -
the compubation of pressure at flight level, -

Bach orew cousisted of pilet, cowpilet, navigator, westher ﬁm, :
radin cperator, enginoer end crew chief. None of the crew members hed
sxperienced hmrricens flying prier $o this gemson. The firet pilote hed
spproxisately fiftecn bundred hours flying experissce with adout seven
bundred to one thousand hours in B-25 type alreraft. ¥hite imstrument
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vaxrds vere held by all Tirst pllote. (Osly one crev was necesssry for
sech alreraft, since mtnt,Mm iraments weuslly alloved them |
sufficlent time om the grownd for restiug betwesn nissions.)

Operationsl effieiency of the aireraft was about 50 te 756 except
during une month, whan major repairs grounded a1l of the aircraft for
mw three weaks m»wmuwa to 258 efficisney. mwm,
» saksuancs mpnznmn’m& the operatisss of the four W airerafi, rowilie
ing in one to three flights daily into mmtm and ¢onfirmed m»mz
crelones during the entire seasom.

The ey Burricene Weather Officer at Misml deteruined the appromie
| ms;;tn*mtés to be flown, sfter goordination wiﬁhv the Havy and Weathey

Buresn Bwrricane Lisison Officers st Mlemis Yariation of flight plan,
to amam a maxluon of informatien on the s.cmxm intensity and sxbent
of the storm wes made during the flizht on tha rwmmﬂtm ol the
wmtm aﬂ‘im&* gboard the alrcrefts Obsorvation of alm&n, mm M
surface m&; ever ihe scean wers made by m wee ther atfﬁm The MM
of the mamﬂ snd wing ngasurenents vere datersined Wy the mwﬁ :
who relayed this iaformation te the wanther officer by inberphene. M
weather officer coded the cbeervetien ia W and relayed the W '
o the radte epsrater for transmission $o the MAsmi Hurricans Genter.
Piying conditions ouwwteud. in the storm areas varied with m ‘
‘storn, snd with the matarity and sector of the sane troplesl azmwmn,
bat soma xwmmtmt charseteristics were pbaerved which permit eesrtain
generslisetions o be made regarding the type of weather found.

The outer edges of gll tropigel cyelenes were sharscterized by
2 .




wiratifors clouds, wsually sonsieting of Mgk overcast of sirrestrates
sud lover deck of stratoommius eleuds with Dases st abond a.mm |
and tops sbout 5,000, indfcating stabliity of the atmesphere, ank reswlt-
iag in roletively smooth flying betwsea these layers. :

ﬂn pone occasions & wquall Yine was

maloninbus activity absut 25 Se 75 wiles
in width. This soumall line extended an far as HOO miles m:lah ot m
storm center in some ﬁaan and had & rether sharp WM and MM
when flying acrose ite width. | , |
¥ithin the sterm area, cloude m«m of many Srregular layers
of stFatacwmulue and albsstratus, thk mxw'wilt up betwesn thess v,

senter, consieting of extenmsive om

clouds. The tops of these cumlus varisd between £,000 and 12,000 feet

aod oocaslonally extended to adove 20,000 feet. MHore cumilus snd cnonilge

" At no time wes & perfectly clear storm emmr encountersd, Thawe

were instznces mear the center af the ntm whm brem.ka vers fouod in the
uppex' gloud decks through which sunlight was wisib}.w but wm B
usnts, vhich are considered mere relisble than elovd observatiens in lo-
cating the storm cenier, 412 net gonfivm the exietence of a ealn center,
Boet storms had very small senters, and it was wary impm&u m& i
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MMMW'W“&“MW@?M%WW& % L
believed that the Installabion of an sbsalube slbimetor on the streraft
would ald conslderadly fs Leosbing the exaoh eenter, by using 3% 4a oone
Jwnstion with the presoure alsingter for W%W actual pressures,

Same storms wars characterived % axtrene turbulescs, vhile ta
othors ﬂ’ﬂn& was relatiﬂl: snpoth. m crew Lhew two mmu inte
the Wﬁan maama of Augnat WM m.la 1t was still wver the Atiane
si¢ and found sbsolutely no turbylencs. Wind nxmm wars reoerdsd up
to 50 wph in this burrieass. &3 four of the crews flylng s total of
seven afssions inte the grest Atlastiec Mrricans of 7 4o 15 Saptenbes
Al rmrm sxirensly W WMW within 100 siles of the storm
oenter. ¥ind spesis of 150 uph ware Seperted In this MnPricsus. Severs
tushulence wos also nmmtm within 25 niles of the venter of m
Fiorids Mrricans of Coteder when 18 was Just aouth of %o Isla of
Pines. Winds of 120 mph were reported in this storme

24 1z the spiaien of the orew members that turbulence, encountersd
$n the formative ssd immpture stages of shors develepment, is almoss
entirely dus ta vertical esmvection within omsmlenisius snd eusulns slends.
This oleo asoeunts for the turbulsuse sxperiemced in ihe squell lise
sssooiated with mature lmrrisanss. Perimlence sncountersd in the formabive
sad iamature stages of the Murricane was negiigidle and no movs severs
than the typs fowad in sverage Shunderstorns.

Maum susountered near the tenter of mature havricenes, is
beliovad to b dus mainly to the extremely gusty claracter of the winds,
_ Hordzontel wind veloekty veriations may smount to 50 to 75 mph In gusts
%




vhen average ﬁlwihi_u are over 100 _np&. ¥his results in Wtﬂing'nf

the aireraft, giviag the sffsct of vertical turbulence, bus is actually

mh wore MMM because it cavses the plane to yaw ﬂaﬁimﬂy from side to
elde vith the wings level, vending %o cause loss of control of the airerafd.
The lower tﬁa alftihcilo the more pronounced wue this effect. For bl

When flying the type of turdulent air ,;t‘mnd‘ in pature Wr&mﬁm«, 1%

was found advisable te strive only to hold wing level flight. It vas net
touufi leuhls to attempt to hold a definite altituds. Purbulence: of
aRy type was Aok considered to be serious for shers periods of time, bu
prolonged flight wnder these conditions tired the pilot snd made 1 sppear
as though &4 ves becoming more severe ae time pasesd.

Keavy mia was sacountered in tropicel storms during ismaturs and
mature stages. fThe intemeity of the umm was found to be greater than
that encountersd in ordimsry weather fiyimg. Crews have emsrged from the
horricane mfmmxntu sonked, even in supposedly water tight planes. :
‘!ht only ﬁff-ﬁ.,‘t of heavy rain on inetrument flying is filling of the pites
tube with water, oausing sir spoed and altimeter instroment errer by
blocking the passage of alr through the pitot-head. mﬁumnm of pites
hest usuwally preventsd this from eccurring. |

Bustalned :upunttu through miuallv heavy rain oreated certain
problons vhiuh m not secur vhen only an octassional flight is made under
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these umuti&nm These effects ars listed below:
1. Vet Magneto RoSorst In the five months of operatien, sach

‘airmﬂ required about shres changes of the magaebe roters. Yery rough

engines on hkuff $ndicated this troubdle.

2.  Quantities of water found in the esnmen plag of the electrical
wiring from the ofl temporaturs thammy&o to the junction box of most
alrcraft cansed mm in, or complete ft&inru ef the oil Gmﬁwaw:‘t* £x0ge,.

3« Rach fifty hour imspection revealed large amounts of water
in side the sparkplug shields. In order seo prevent the waker from affeet-
ing the lgnitlon, neoprene harnesses were used, and Dow-corning compound

{glaes wm}' vas applied to the top of each sparkplug st the poind where

she 1@1&&:“"&@“%« is inserbed. This kept mwér in the haraness from
coming in contacs with the sparkplug. Water ia the harzess thi-am&ug'h
harmless if kgﬁt out of comtact with an epen vire or sparkplug.

3&'..‘ Collection of water in ﬁriqu» eompaﬂmnﬁsf of the aireraft
was of umﬁ importance. Several galloms of water sccuwmilated in the
laver fleor #f | ﬁhe fuselage slong the plate whick covers the lowar surpet
openiag in the Be25. Small amounts of water aleo collected in the resr
tips of the englne macelles. Small holes were drilled through the metal
at the lowsst peint of the fgmlm and ngcelle to allev thie wuwr'% drsin

‘ mto.'

B Rain entering the sirsceop caused rough engines due to
additionsl leaning of an slready low fuelesir .mmw 4n some {nstanses.
Advancing the mixture eentrol to full rich caused the rough engines t6
smovth out im all ecases. The condition of the engime and carbureturs
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A deternined tht extent of this effecst.

6. Pitet heat waps applied at all times vhes fiying in rain s
prevent moisture from clegsing the pitot l1imes. Erratic altimeter reads
inge and lowering of inﬁi&atsd tir‘upaaa resulted frun clogged pitot lines.

7. Gylisder head tmpnrai’&xms dropped from a noreal réading -
of 180%6 to balow 100%¢ in o very shert time due to cold rain hiting the
cooling fine. This sudden drep of cyliader hsad temperature is dangerous
begsuse eracked cylimders may result. In some cases 1t wes found advisadle
to bocet BFM and manifold pressure to keep the cyliader head temperature
wpe A constant watoh of the temporature was maintained, and power added
'vm mm tenpersture begins to drop. Wheels were drepped when the
spesd resulfing from the additien of power wes considered excessi ve. In

. -severs turbulence dus to gustiness, 4t vae aﬁt'censiaered advisabls te
extend the wheele on the B-25 type atrersfs.

8.  after all flights through heavy rain 1% Q#ﬁ*r@a@mmaﬁ%gi that
parachntes bo lnay0ﬁtad.. Bepacking was found te be necessary lomg Uﬂfﬁri
the dats this was dune. |

The mest comwon results of turbulence encountered ovaivaa extonded
perisd werss

l. lLoosened rivets alagg the nese section below the pilot and
co~pilotis window.

2¢ Qracked sngine riasg cowling.

3o CGracke in the vertlcal stabiliszer.

.h. Loosened control cables. (It is recomuended that a thorough.

cable tension check he made every 100 hnnra)
7




Rain wﬁi&a and thusdersters sctivity cansed mtidw&m sir o
ground communications whea flying within storm areas. In arder to elini~
nate excessive dm M %0 insure that all reperis were rwum from
ﬁuﬂ areas, W operaters were instrugted to repeat '.‘ha tnmiwm
of all reports net ressipted for by one of tho selected gmud stations
as o0on as u oould be contacted. In many mm“a this ammt m nos
b mads until tlu alreraft left tho storm ares. B

Oscasionally the trailing wire antemas welght or *£ish® was hroken
leows in perieds of turdulence. AMditional welghts were garried to replace
thﬁﬁ lost. Largs sparks wers seen %o sre betwesn uwiim of ’iht antenas
vire ia lightaing areas arousd thunderstorms. Radic cperators were jo-
structed to wizd i the trailing vire durisg flights through areas of
lightaing,

Badiec reesption and iransmission was found %o be betior at altitudes
shove 7,000 £4 than below %,000 fi.

The prisary purpbse 'ar Iarricane reconmaiseance was to dstermine the
position, intensity and extent of tropical cyelones. Locating the stors |
Senter w airwaﬂ reconnaissence was found to be mat accurate by a
flighs wmplnul; around the storm Bear tho center. Weather conditfons
aear the sters center, however, were ususlly most unfaverable for safe
tnm. and at & safe altitude abeve 2,000 fi., clends obuwcured the gea
surface preventing the Navigater ‘m ebtalning the required drift readinge.

The recommended procedure for hurricane recenpaissance was, Shersfere,

$o fly arcund the periphery of the storm. This vas secomplished when the
' 8




storm did net ‘\mm teo large an area, and was not too far from the
base fram which the airoraft departed or its destisation. Plying srvand
the mim of ﬁm mm- had the fellowing advantuges: 1) a miniwms
of mﬁmmt m&itwu were nmwmaud. and wore fraegquent aumtiam
were possible, 2) radie transaiselion was wmxy BOTE fauram., 3) |
more agcurate iaﬂ'@ttm. resulded in wiﬁci’ poeitions for veather obaerw
vations, 4) tallvind was experienced during ontire fiight, 5) the pressure
albineter wos & more securste indieation of the true alsitods. |

In circusnavigating the sterm, & heading vas maintained tovard the
storm until it hed been detersined from wind measnrements thut the afre
| emﬂ M entered the storm circulation. 4 dowawind beading was then nt‘h-
1ished fron this point and waintained nuntil the wind direction wes found
te bs nearly perpendicular %o the flight path, and the course was agaln
thanged so that the airéraft hesded with the m&.ﬁ This procedure was
continned watil » morth, south, eest, and west wind compenent had besn
found. o

‘Mhar procedurss unsed included flying & straight course atross the .
stora near the center, and circumnavigation near the canter, %Thess ware
the oaly pessidle methods whem the storm vas of large diameter of was
distant from the bases of arrival and departure of the airoraft. It was

Bot pessible te malntain a contact fllght wnder thess conditions, and

wind measuresents eould not h made near the storm center exeept at in-
frequent intervals delow 3,000 f%., when breaks were found in the lower
¢louds. » |

It vas found that a f13ght altitude Between 3,000 and 5,000 £3., vas

best for reconnalssance within the storm ares By B-25 alroraft. This
‘ 9



altiteds was Mtimtw high for safe flight, and there ware usually
sufficlent bresks ia the lower ﬂmﬁa to permit visuel observation of
the sea surfase for drift determimstion. On seversl flights it was
necessary o descend to 1,000 f%., fn order to establish this visual

_veference. Sincs the sentral m,m. of the storm was Bot umually Known
wi#h sufficient accuracy, the altimeter was reset to 26.% inches or lower
vhen flying oa instruments in mature hkurricanes. |
Drift readings were made with the B~3 4rift seter, and wiand veloeity
and direction dstermined on the B-6-B computer, from three headings.
¥hen drift angles exceeded thowe allowed for on the B-6~B computer, the
visd vas computed by taking one Balf $he air epeed and doudling the rew
sulting quantity to determine the sctual wind velecity. |
.. furface winde were oc_ﬂm&aﬁ by visual reference to the sea surface.
Bevigation on Murricane reconnalssance flights was performed sntirely
by dead reckoning. ?h;s was usually accurate because et\ the freguent arify
readings, although in very strong winds, there was slways the possibility
of errex. @Aouds ahove the aircralt prevented the use of a‘clunﬂ nayie
gation, and static lnterfered with radle m-i@.wm. |
The perfeet safety record of the Hurricane Recemnsizsance Umit is sab~
isfactory evildence that sustained flighte through hurricanes sas be swuccess- |
fully made in B3~25 typs airersfs, provided that the plloet has had sufficient
flying experienca. _}xa most storms the flight conditions weras n¢ mere dane
gercue than flying through ordinary thmnderstorms, while in others, sspeg-
ially in the great Atlantic hurricans, o high degree of flylng proficisncy
was easentisl for the successful completion of the mission.
OTHA . SPENCER
st Lt., Alr Corps
Pilot, Arsy Burricans Reconnalssance Unit
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