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ment shall have become stabilized, that mosquito problems as undesirable 
by-products shall continue to be created. The solution requires that the 
mosquito abatement agencies shall 110t only continue to bring their own 
control operations to the highest practicable degree of precision, but that 
they shall also enlist the full cooperation of all water using agencies and 
individuals 1n the management of water so that the production of mosquitoes 
,hall he prevenled. 

FOULK: The next paper will be "The Entomological Program in the United States 
Air Force." Also a second paper on "Aerial Dissemination of Insecticides by the 
United States Air Force." Capt. Wesley R. Nowell. 

THE ENTOMOLOGICAL PROGRAM IN THE 
UNITED STATES AIR FORCE 

WESLEY R. NOWELL) Captain) 
Medical Service Corps, 
United States Air Force 

In 1947 the United States Air Force became " separated and 
independent military ann by act of Congress. The National Security Act 
of 1947 which established the Department of the Air Force authorized 
the Secretary of Defense to trallsfer functions tQg'cther with personnel, 
propcrty, records, installations, agencies and a.ctivities fro111 the AI'IllY to 
the Air Force within a period or two years. 

Department of the Air Force GCl1crai Order No. 35 .. dated 8 JUlle 
1949, established the Air Force J\·Iedical Service, its six officer corps, 
anel the Office of tbe SUt'gC{Jll (;eneral, USAF .. Air l<~orcc H.egllbtinl) 
21-10, also elated 8 JUllC 1949, prescribed the ,t;"f'Jier<).l vrinriples of 1h,:, 
organization of the Air Force ?vi{'dil~al Sendee. 'rhe lran:-:l\:f 0l pel":"'l.nul('l 
~rom the Army ~fedical Department to the newly r"slahiL!1t:d Air F(,n~( 
nIedical Service was authorized coincident \'I'ith the IJf'.t.:·il1ninf~ ('I HI!; 

new fiscal year. The USAF l\lcdical Service, therefore, came intp i.K:ing 
011 1 July 1949. 

Though new in name, this 1\1edical Service had the experience ami 
rich background of the combat-tested Arm\' Air Foh'e as- well a5 tb,~ 
examples and publications of its cqui,,'al-cnt ~(,'l"vil,,'c in hI,tll til;' l\nll-;': 
and Navy from 'which to dctennine itEi pattern of \lC''lej{}Pll1C:lll awl C'{11j(~l 
the roois for its web of uper::.fional policies, rcgulat~o11s and nl('J-!l(lr}'::. 

Following the general pattC'rn pf Ail" Fnrcp orga11izatiorl, the OffiiT 
of the Silrg'C'on General if; built- npnn tIl(' Directorate SYS!C'llh The Din.,.(,tv 
orates are (,o111pos(~d of Divis-ions alld the Divi;.;iilU:-\ arc fltrtlWi" 1Irl)].;('11 

down inlo HralldlC'!-i. The 1"(':,pon:<;ibilit.v fn;' cllt()!1lo1o~..!i{·al l'nnrdiu~l!ll)lt i:; 
V('SIC'li iil t11<.' Pn:v{,1l1!n: ':\-f{'\!it'inc l)j\-;:-;i!!ll. l)in'dllrale of Pr(,ff-'.;";:.iolfil1 
:=;'{'rric('s. 
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There ca:1 be no doubt that the OttIce of the Surgeon General ,vas 
well aware of its responsibilities in the control of arthropods. and arthropw"" 
transmitted diseases since the AAF itself had materially contributed to\\'ard 
the emergence of this field of military medicine as one of the more 
important in the Armed Services today. USAAF participation in aerial 
dispersal research and in the air phase of the malaria control programs 
conducted in North Africa and the South Pacific daring \\Torld vVar II 
is particularly- \-vell knoWll. 

'rhe separation of the United States Air Force from the U. S .. <\1'm;: 
in 1947 ·and the st1bs~qt1cl1t transfer oi the rcsponsibiiity for the mah1-
tenance and operation of all programs and equipment pertaining to flight 
meant tne dissointion of all AAF Boards and the discontinuation of ali 
AAF research projects as such. The Army retained its laboratory research 
programs on insect-transmitted diseases and those arthropod control 
projects involving development of equipment and application techniques 
other than aerial. The extensive researches on aerial dissemination originally 
carried as AAF Board Projects were absorbed by the new Air Force 
and either eliminated .. terminated or projected upon review by a special 
Air Force Committee for Aerial DispersaL Those projects which warranted 
further research were forwarded to either 'Wright Field. Ohio, or to the 
Air Force Proying Ground in Florida. 

Aerial dissemination of insecticides was the major entomological 
program in the Air Force bchveen 1947 and 1950. Aerial spraying to 
control mosquito poplllations was heing- conducted hy Air For{'{~ units 
assigned to the Alaskan Air COlllljl:tnd. Carihhean .'\ir COllll11<lnci. P. S. 
Air Forces in Europe and Tactical .t\iJ- C01l1mand here in the United 
States. 'The only one of lhes(' ttnits actually auth()rizc<1 and 111a11:1c<1 to 
perform this duty was the CSAF Special-' Aerial Spraying Unit hR.sed 
at Langley Air Force Rase, Virginia. Hmvcyer, cllvironmental conditions 
in t1Jcse otlJer c(l1t1in(1lids anel the rcquirC'!.1}(,l1t for drastic mosquito control 
nWflSlll(:S Were ,\'onsidercrJ f>uliici<'111 valida1ion for tl1(' O1-ganlzation of 
nit"-hnrnc cuntrnl unit." by tIll' H'SJ)(-,Clivl' commander;"'. 

IJri{lf to Pl4S !lO policy {'xisted i!l the Army for th(' di.spcrsal of 
illsl't'iic-id\'<,:; by aircra1L :::\1 u\llitarv illslailatinll~ ill the continental l."':litc(l 
Si.;i.tcs. \Var Dt-.partment Circ-ubr·Z07. paragraph VI. "1tosquilo ComroV' 
datrd 10 July 1945, contained the initial polin; for the regulation of thi~ 
type of work. In l\tarch. 19-t6. this; policy was a;1ll'nr1ed in \Var Department 
CirclIbr 7R Sedir,Jl TIT. ((llJ~(,ft Cnl1trol," to bring- it 11p 10 dat-c . .-\s::>mnptinl1 
tif th,.:; rc~p{Jt1.'::<il;ilil)' hv tli~: USAF in 1941 n'ndert,d t1-:(: 1946 policy 
ob;;oldj:. SR 50-1.+0,'"[ "awl ;\FI\ 90-3. [X;1!i titkd: "rJlSl~ct CCll1tl:01 b~' 
Aircrafl," Hod' da!(·d 17 Dl"n~l"ilh( .. r 194~. outlilled til(" Hew (!elincntinll I~f 
1"{':;p()w~ihiHijl'~. This OJl\~.IPll j\.cgulatioll 'f;t:->. rl'vi~('d 21 :\Iay 1~)51 in 
(tn.:-nf_\!alItT Wilfl _btrr (k'n>hljJIHl"llb. . 

, 'Tin! lmtk I'd' rescarrh ill (,lltolilOiogv alld the : .. I101"tag(' of ('!ltm'llol\lgi:-.b 
III the Air Vnr,'c ~tn' I'etkcted h\' Ibt' ;,h"'('ill'(' lif orju-;l1a1 :\iT Force 
ptlhJil':lti(tll~ IJOl'HHiu-ing iH iU!'oCt'ls ;;nd iJiSt.'\·' n,IHrtil frHt~'I 1947 ttl 1949. 
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\Y~lr Department TB }'ll~D 200, "Spraying of DDT frnn~ .\in-raft.H was 
publisiJed ill 10 ... 1.(). Though inad{'(juate as either an operational or technical 
guide it was tlte nnly official puhlicatioll l!~{'d to rCg'tl1ate this activitv 
in the :\ir Forct' \lllti! ~by E)51. when ... ·\ir F'{)n.·{~ ~·[;qlt1al !JO-4, ;;A('ria1 
IJi.;.pt.'rsal tli r ll~('ct icide:-<," was p'Jhlj~h{'(L 

l:ntil \,()1l11'a1"aliycl~' recelltly U. S. Arlll\' Fi('ld l\lanual 21 ... 10. 
"1:1ilitary Sanitation." Jul\' 1945. Technical l\!;il1lal 5-(;32, i:Tllsecl Olnd 
Rodent Control," Octoher'1947. and a mtmher ()f the U. S. \V;tr Depart·· 
ment TB ::\1 ED's h;:l\'ing to do with the nmirol of insrcts and insect­
transmitted di~cases lw.\'c- been the only mililarv pnblicatioll.s available 
to Air Foret> personnel working' in tIlt:',.:;e lields. 111 Tlinc 'P)SO hosdlities 
hroke out in Korea and the Hew Air Forte. all)llg:- with its ('1Hbr~'/)!lk 
~led!cal Sen"ice. fnttncl itself injected into ;1 11l~;lor miji(arv cO;lf!ict. 
Experience in KfJrea c1nring the last half of 1 CJ50 illdi('a~ed tl~iat illSe-ct~ 
tr;ulsmi~tcd .("lis~:ases w~r(' C'll<iClllic and 11lig-ht e;:tsily n·ach t-pidcmic 
pn)pnrtlOl1~ It vigorous lllS(Tt cOlltrol lllt'a __ UfCS Weft' lint pr<ldiced. The 
nature of the terrain comhined with tire fluid fWllt and -instahilitv of 
ellitccl Xatiolls positions precluded the initiation of cxtt'l1sive gr~l1nd 
control measures during thc iirst year of the \VaL Hmvcver, realization 
of the l'x.t~llt of the c;tl11paig-n and kn()wledge t11;1t l11alaria, Japanese B. 
Encepl1ahtls and lhl' tly-horlle disl'asC'~ wert' extremely common among 
t)l(' jndig-Cllntl.~ population with the vectors present ill ahundance addccl 
:mpetus to the requC'st for pren'ntivc mcdicine personnel and programs 
111 that theak]". 

The increased ('Illphasis placed Oil the C SA F preventive medicine 
~)mg~alll f{:r 19S 1 and t he rec()~lliz:ed c1t'fici(,ll~'i('s in i ndiyj(ltl'lJ ! raining 
111 (hI ... suhJect resulted ill au ,\ir L"niversity l)rogram to hring' pl"rs:JllIlel 
up til proficie1lcy. The ClIrriellJl1lll f01" the pn'v(,lltive In('Jicil!(' kchllicialls 
giYCll at Gunkr }\i1' FonT Base. j\lah:lll1a. W;lS expanded to include 
inurl' ('XkllSiH_' tl"ailling ill th(' 1I('1d of (,Ilhllnology. :\ssigllllH'llt (If ilwc1ical 
{'lIto!ll()l11gish 10 Ill(' faCility insl1red profvssil1lJal training lor tllc ainl1('l] 
persollllel undergoing trailling. 

i\ prlJgr;:tlll fnr aerial spray ill K(lrca was pmposed early ill 1951. 
Tht' Eighlh l'. S. ;\nIlY ill Korea (ElTS:\K) rdailll·d the rt':-:ponsihility 
for COJldw.,tillg- Il:alarial and otlier llH'diral ('lltolllOl(\~ieal surveys alHI 
activated a prevelltiv(' Ilwdicilll' ('0111p:l1l), :tlld :til attacl'll'd l11aI:~ria' survey 
Imit to pt'rfurlil this 1IIissi()1l. I kadqllar!('rs Fifth :\ir Forc-c provi(lcd 
lilt' tl'dmical sltjWfVisi(111 (tIl' tIlt' tll('att~r-\\'i(le aerial diss(,mination progT<tIIl. 

01l 10 /\ugllst II)5l IIw First Epidl'llliologiral .Flight havitl<f ht'el! 
assigllvd to t1le Fifth :\i1' Force (Kort.'a) was activated in al'e(~'(l<mce 
\vjl~! I),\I·~. Tab!e Ill' ()rgallizalioll and 1':'lfliplli{'!11 1-~1101T, :;t-) Jalluary 
1 <).1 J , hy VlrllH' of letter. ! )q):trtllll'nt of tilt" Air Force. suhject: "Constitu­
tion, J\ssignl11<'llt. and ,\cli\"<llion of j-Jj{' First Epid(,llliolog-ieal Flighj'," 
dated .11) Ju1r 10:'11. Tlds ullit was activat(~d primarily for the ptlq)OSC 
of revIewing the ento1l1ological environments of Fifth Air Force units in 
Korea rtud for ('valuatillg- operatiolls of the (,Ol!11l1alHI clltolllological pro~ 
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gra1l1. TIds Wi\:-; tIl(' first of four Sl1ch preventivc medicjoe u~lits activated 
by tlie Department of the Air Force for \vorId-wide covernge. "i'. 

On 17 ScptC:"llll)('r 1951 the Fou,rth Epjflcmiological. Flight was 
activated and trained hy the Air Lnivcr,:;ity \Ving at Gunter AFB for 
suhscqncilt US.Sig1111H.-'llt to Europe. The Fifth Epidemiological Flight was 
alttlturif.t,d lor adivatioll by Headqnarters Thirteenth Air Force ill the 
Ph_ilipPlIlt'S ,,,hile the ROth Epidemiological Flight was assigned to :\orth 
;\fric:l after training by the Air University \\ling at Gunter AFB. These 
lmiL .. arc important in that they were the fIrst Air Force units to be 
~Hth()rized illc<iicaJ entomological personnel on an official T /O&E. 

Revie\i;S ot the work performed hy the epidemiological flights in 
Korea and Xorth Africa and the success of the Knreari aerial rEssemination 
program prompted the Ofiice of the Surgeon General, U SAF ~ to establish 
T/O&E J -4101 on a permanent basis and Headquarters FEAF to authorize 
dIe modillc1tliol1 Df additional aircraft and the publication of Standing 
Operating i)roct'duf(,S for comparable aerial dissemination programs in 
tIll' Thirteenth and Twentieth Air Forces in 1952. 

On i7 Decemher 1948 Air Force Hcgulatioll 90-3. "Insect Control by 
Aircraft," was pttblished. T'his was to be the first of a number of Air 
Forcc pllhlicati{)l1~ havillg 10 do \ .... it11 jn ... cct~ and insect control. This 
Hcgu1atiol1 prtscribc(llhe pro,cedures to he follmvc(l in processing projects 
for the aerial dispersal of insecticides within the Army and Air Force. 
In April 1949 AFR 90-2, "Insect and Rodent Control,''' outlined the· 
j">focl'd1.1f(,S relative to the supervision and execution of in5(.'('t and rodent 
control \-vork at Air Force installations. According to this l~eguh.tion 
the snpen'ision and l'xecution of \vork reqnirc(l to control inserts for tbe 
pn)tcctimi of health and lllorak amI for t11e pn'sC'rvatiol1 and protection 
nf property is ti1r r('spoJlsihility of the ,\il' Installation Orlicer. 'The Base­
Surgeoll. through his n·pn·senlativ('. is r('~pj)lI:-:.ihk for rl'C()11l'1l1('lHlil1g that 
cOlitro11llt'(lSllreS lip instituted and for instrl1cting thos(' P(TS01l1ll'1 ha11dling 
the illsediei(tcs. 

In 1949 AFR 160-71. "J)isiIlSet,tizalioll of /\ilTraft," prrscrihed thc 
rcquirclllcnb, 1lIethod l)r applicatioll. and type of ('(juipmcnt to he t1~('(1 in 
disillscctizatioll of aircraft. .'\ revision of this l~('g\llatiol1 in 1951 i111-
plel1l(,llted 111e provisions of :\ Fi\ 1 ()O-2o, "U1larantine Reg'n latiolls for 
Vcssels alld /\l!Traft of /\mH'd Forccs:' which coonlinate(l those fed{'ral 
ft'g111:tlioll:' (ksiglwd to prl'''Cllt tht' introductioll and diss('millatioll within 
the United States and its territories of diseases trallSlliissiblc (0 mall. 
J\F]{ 35-490, "Airillell ;'vletiil'al Care(,r Fi('ld," outlitH'S those ainllan skills 
listed tinder t~H.' 90700 series which apply to preventivc tllcdid1lc and 
illdmle tr:lilling- in 1I1<'lIic'll ~'lltotllolngy. 

Beginning iii 1 ~SO tIll' Air Fol'ct' medical puLlicatiolis hecatlle more 
"f'j)ecific and r('visions for thos(' regnlations already listed h;;.'l-~an tn be 
published in lli.'curdancc with illterim developmcnts. ~,\FR 160-60. "Colltrol 
of Insect and Rodcnt Borne Dise<1ses," prescribing the responsihilities and 
functions of 11:(' ?vledicaJ Service L:Si\F in the control of illscd and fo(knt 
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horne diseases W~ls pnblislwd ill July. It is thruugh the pruviS1nt]S. of 
thi~ AFR that the ;\ir Fun.~e has tacitly agiT'ed to allot the tcdmlcnl 
supcrvi~i()ll of all .Air Fllrce prog-ra1ll~ <\('\'ised for tl1{' contff)l of noxious 
arthropixls to the ~If'dical EntolllOJogi!'t as n representative ot the SttrgcoH. 

AF)'T <10-4. "':\crial Dbpers.al of Insecticid('s," (whil.'l1 p.nper:;ede<1 TH 
),..J:.ED 2(0) descrihed aerial dispersal /·qutpnlcnt and clisst'!l-:inati()lJ tech­
nique:; for the ~\ir Fuj'ce <llHl was drawn ttP hy the :Divlsion Df Pavl'ilK'iits 
anel Grounds of Air lnst<lllations in ).tay 1951. Along with the rcqpire1!,Wni 
for the training of prc\'entiYe medicine tcd1l1"h::ians and the assigl111i.ellt of 
preventive medicine officers, including ~Itxlical Ei1totlto16gists, at all 1cv('l:-i 
in the Air Force. the OA-lce of the Surgcon Cenci-al initiated ihe COllln1~{i-1(l 
Prevemivc :J.ledicine Hcport. Definitions nf !1w rCSp(IH:-ihiliiics. of tll(: 
\'arions prevl'ntive mcdicine in:;pcdors for 111(: pn·para!ino I)f t!ds f\t:'port 
are o'..1tlim.'<l in AFR's 1(jO-R9 al1d ~)O pl1hli:.:hcd in Jtlll(: }')51. 

Pend.ing puhlication of all Ail' Force maulla! PCftflit1illg- to ,ins(·('t~ 
and insect control. a number of the major cuinr:uallc!s lpvc puhlisiH O

(} 

check lists for preventive mc(licine procedures and insect cdntrol policies 
and methods appropriate to the cO-1l1111and. Tbe most comprehensive 'of 
these is "1"'actical _\ir Command Prcvf'ntivc ::\'f('<1ici11(.' Guidt,," pnhlislwtl 
in June 1952. 

In January J952 the duties. and resp()ll~jhilities of lvf(·dical Entt"lInolo­
gisis in the: Air Force were dcscrihcll ill detail under Air Force Speci«hy 
Code 9136 in /\F~I 36-1. "Officers' Clas~iftcatioll ':vlanua1." AUlhnrizatioll 
and assignment of l\fedical Entomologists arc prcdi::~ttct1 011 local conditions 
within the professional scope d('~crihcd in this manual. 

The Korean conflict \vhich helped to cstaullsh the rcql1irelllent for the 
il.fedicai Entomologist and crystallize the respollsihilities· of this officer 
is primarily responsible for the expan(ling entomological program which -
exists in the Air Force today. The responsibilities in this progmm arc 
divided between the Deputy Chief oi Staff. ~laterid. and the Office of 
the Surgeon General. In acconlance with existing AFR's and manuals, 
the responsibility for the execution and supervision of programs required to 
control insect populations and the tra115111'i55ion of insect-borne diseases 
lies \\o'ithin the job description of the Chief for Installations at all levels. 
As already explained the l\fedical Entomologist. as the representative of 
the Surgeon, has the rcsponsiLility for technical supervision of all Air 
Force programs devised for the control of 11OXious arthropods as wen 
as the planning of those programs which will be ('xecntc{l and snpervised 
by the Air Installation Officer. 

The cnrrit'ultllll for the training of ?\orr-die-a1 Service airman personnel 
in prcventiYe medicine is continually being expanded to provide better 
('overage in entomology. This curriculum now includes studies of keys for 
the clas:.'ification of those insects a.Cfecting man, pictorial tables to insect-. 
transmitted diseases and the life stages of the vectors of these diseases, and 
a comprehensive euucation of the variou.s biologies of disease vectors. 
Special attention and a maximum amount of time is allotted for the 
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(!t ... rriptioH pf control equipment, insecticides anel their application, and 
generat control tedmiqties. Those airmen displaying special, interest in .;. 
t'ntomology have heen given the opportunity of attending ttt'c series of 
{"'purses in insect control sponsored by the Communicable Disease Center' 
at "-\~\anta. Gt'orgia, under the auspices of the Federal Security Agency. 

'" in addition to 1 his training certain qualified ~Ieclical Service Corps officers 
\lrt' att~:ndjllg t1tJiversities for the pnrpose of eurning advanced degrees in 
('11Ui! IJulcJgy. 

The Off-ice of the Surgeon General is currently preparing a serics 
(if l"egn.latiol1S and guides which will establlsh medical entomology on a 
p:,r with the other fields of preventive medicine. There afe three outstanding 
[):\ F research and developmellt projects having to do with aerial dissemina­
~i! III eqi.;ipl11cllt and teclmiqnes hcing- investigated toda.y. In addition AFM 
10J-5 (propo-sed), "Flight Sl1rg(~·on's Hderence Fite/' contains a compre, 
lW1Jsivc itls('d and in!-'cd control section which describes the variOHs 
~lI"thropod di·;;easc vectors, :insecticides, and control equipment anti methods. 
This manual v;ill replace I'M 21-10, TM 5-632 and the various command 
guides and check lists currently used by Air Force insect control personnel. 

vYhilc the requirement for improved organization of this branch of 
pH'Yent i ve llH.'{litinc has hCC'11 acceptc{l t ht,rt, has been no posit ivC' polky 
established as yet pett..1.iuillg' to its administration. The Air Force is 
Htil! exploring 1.0 detcrmine the l'<llllificatiollS and thl~ fun extent of 
rcqilil'Cl11ents for the futnre so that the final structure will be cohesive. 
From its ohset entomology in the Air Force hns been dependent upon 
the research, experience and publications of otber entomological organi­
zations. It is the desire of the Surgeon General that this programJ 

though independent, shall continue to strive for close liaison and relationship 
with th-ilian as well as the other government agencies. 

The pattern for this program has already been established. The 
Office of the Surgeon General plans to continue building it up through 
the procurement of qualili.ed officers, establishment of job spaces, the 
training of airmen and support of those entomological activities and 
programs already in effect. 

The evolution oof an independent United States Air Force was an 
inevitable result of the outstanding record compiled by the U. S. Armv 
Air Forces in \'Vor1d \'Vat" H. Coincidentally credit for the estab1isl1111C\;t 
of the requirement and impetus for the development of an entomological 
program in the Air Force is due the Kor('an conflict. Thc tn.'1l1(,1l~1011S 
n-l1uircl11cnt for preventive metiicinc techniques and personnel to combat 
the secondary enemy of environment and disease in that theater helped 
sta.bilize the conception of preventive medicine in the Office of the SurO'eon 
General and bring the heretofore somewhat obscure medical entomolo~ical 
facet into abrupt foctts. ~ 

The tangible results of the developments in ent,omology subsequent 
to the start of this war combined with the indications of obvious inter('st 
on the part of the Office of the Surgeon General for continued research, 
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progr:uHtlliJ1g' and d('ycl,lpllwllt of It't'hlliql1l's ill i1lis pn,k..;~iollal ~('n,'k(', 
h:aye Ilo doubt that .\!t'dicai Ellt'I1T!lllt1gy will comilluc to expand l,nd 
p"oject ltseif a,:; all ltltl'gr:t1 part (}f tIlt: prl'Ytnti"e medicillc service or 
lhe L;nited St;:ttcs :\ir Furcc. . , 

AERIAL DISSEMINATION OF INSECTICIDES 
BY THE UNITED STATES AII< FORCE 

\VESLEY H. NOW[::LL, Ca/Jfaili, 
lfcdiral .)'('r'~'irr Corr), 

[./niter! .)'fafc.'· .nr FUi"ce 

'Vith the di~('o\'('rv in 1039 of Ihe a-11\;tzinl" ill,,,t~('tici(lal 11P:.ncrti(·s 
of the complex comVllUl~l cIich!on-)-d;J.!hcllyl-triclJlo~~oethallc. to iw pOj~)t,brly 
known :is DDT, and the mnlmtil],~ dc-malld (111r11lg \Vodd \rnx If I~qr 
IJ1'Oledioll ag-aill~t insects mHl artllfopod-tranS1llittcd diseas~s, tIle: {"f. S. 
Army Air Force,:.; lOok steps to develop an extl'l1si\·c program of research 
in ill:'>{'ct c01ltrol. incJwling the application of insecticides hy means of 
aircnft, 

\\~(lrk \\"a~ illiti;lled 1)\' the Odalldo f~ah(lrator\' or the BUl'<'cm nr 
Entnl1~()l(Jgy allt! i)lanl ~!t1;~ral1!jllC ill j'.Lt] ill l.·o'l]ll.'r:·llioll with the /\rmv 
Air FOn.T~ tl) develop 1110re ::.nitab!c dispersal :lpparatus for tli,sjX'n:;ing. 
DDT for the (,Olltl'ol of l11osquito ad\1lts and larval'. 'In the ('~rlv work 
!.'lllpl1asis was placed Oil dt'\'l'loping- Il1t·t!l(lds for spraying with' aircraft 
in comllat ZOlH.'~, ThC'sc ~tttdic~ created a wick'spread interest over a period 
of about three alld OIH,-half y{'ars, 19-12 to EJ-J.5. Various gover11lllent 
ag('ncie..- took part ill these studies all(I lllade contrihlltiollS of value .. \s 
the logistical situation illlpro\Td and oV('l'setl commanders <lur'ing the war 
hccan:C' acquainted with tl"1t' practicahility of ntilization of this !He-ans 
of di:;scmil1atioll of ilb<.'j,-,licidcs to control local insect populations, aerial 
disscmination hCC<ll)ll' a very 11l1p()rt:lnt and highly l.,·onsic1crccl mosquito 
com1'01opC'ratiun, 

Tn 1946 a spccia{ :\AF Flight was fonn('(l at Grecllville Arm)' Air 
Base. Grccnvilie. Smtth Carolina, to continue research 011 dissemination 
techniques and cCfl1ipment am1 to provide aerial dissemination of insecticid-es 
service to all 111ilitary i1lstallatioJls \\'itlJin the rontillt'ntal lillli!s of thc 
1:niit'd States. 1n 19-+7 headqual·ters of this uIlit was transfcrred to Langley 
.'\i1' Force Basc. Virgini;l. where thl' CS/\F Special )\('1"ial Spraying 
L'nit still ('xist~ today. 

This rep' not is St111111i!tcd to llJ:lke i1111lwdiat('lv :wnihhle bets 011 
the dl'\Tlf)PllH'lll of :l('rial ;-;praying as an insect' contrul 11lCU:iure in 
tlJ<' .\rlllcd Forccs, and to officially presC'llt the :)('rtinent material from 
a lIlunhl'l' of letters, reports and meeting recurds ,vhich have in11ucnced the 
prngress and development of this technical measure hy the United States 
Air Fr)rcc. 

··rJ.5f.f:;~~{~~"~-"--··--
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.\ircraft \Yt:n.~ !.irs! llsed ill a lllosquito I,.'ontrol projcl't In 1919 to 
as~ist in sunreying the areas in which the insects were ~rceding, as :-. 
reported by HcwitL1 There arc numerous accounts of the utilization 
of aircraft in nctive mosquito control from 1924 to 1931 as vehicles for 
the application of insecticidal (htsts, hut it was not until 1931 that the fir5t 
!i\.\"':fS6b:, di:;j)(,fsal of a yfJt1i~l spray by means of aircraft for the cor..trol 
01 l'i1liiqUitOI.'S WU3 (lcscnhcd.~ 

Tlle vadetv a)](1 nHldif~catioll" of lllilitarv aircraft used in both experi-
1l1ental and ()p~rational dissemination \York imve been extcn~ivc. The first 
type of airplane spray equipment developed and tC5ted was designed for 
use on the L-4 (I lipcr Cuh) airplane,:"! This kit consisted of an internally 
l1lutllHcd tank. a wind driven propellor \yhich maintained an operating 
pressure uf approximately 50 pounds per square inch and forced the liquid 
lllroug'h six spray nozzles mounted on the lower trailing edge of a 
hOjjpcr clamped to the lower longerons of the fuselage. In 1946 the 
'-\tIn\' /\i1' Fprccs Boatel modiflcd this same equipment for use in the 
L-5 aitcraft. A spray lIhit of the same general design was also built for 
the PT -17 (Stearman) aircraft. 

'rhe first attempts to apply DDt from an airplane for larvae control 
were made at \Vil-snn Dam, AlahamCl, in June anel July of 1943 by the 
<.'ntoH101ogists (If Ow Bureau of Entomology and l'lant Quarantinc with 
iUllds provided hy tile OJ'llce for Scicniilic l{cscarch awl Development and 
in cooperation \vitll the Tennessee Valley Authority.4 Then ill SeJ>tel11b(~r, 
Bureau cntol1lologi,..;ts made large scale applications at S!l1ttgart, Arkansas, 
in cooperation with the G. S. Army Air Forces and the i\rkansas State 
Board of Hea1tl1. fo The DDT availahle at that till1t' did not make satisfactory 
dust preparations so emphasis was phtced almost entirely on its application 
as an oil spray. 

Equipmcnt for dispersing nDT ::.prays fr0111 spray booms and exhaust 
lnj('.('tions was first dcvelopt'(l hy tile Bureau of Entomology and Plant 
Quarantine in 1943, The possibilities of utilizing the exha.ust of a plane 
to disperse DDT for. the control of a(lllit mosquitoes as \vell as larvae 
\vere first investigated hy Bureau persollnel at the Orlando Laboratory 
that vear.3 \Vhen DDT solutions were injected into an extension of the 
exba{tst pipe of an LA plane. an intense smoke was produced. Realizing 
the require11lent for inn'eased insecticide pay loau~ and greater area of 
coverage than those provided by the L-typc aircraft. a modified kit was 
developed for insta11ation in the PT~17 airt'1~tft. 'Tbis equipment was 
found to be less efficient than a combined venturi-exhaust (ycnturi within 
tlw exhaust pipe) l:it which ])l'OdllC('<1 a Jil1(, spray with only a small 
amount of screening smoke. In cooperation with the j\rmy Air Forces 
Board and the Chcmical \Varfarc Service oi the U. S. Army at Orbndo, 
Bureau personnel a1$o expcrimcnkd 011 the usc of the Chemical \Varfare 
Service :;\T-I0 tank f.or use on medium bombardment aircraft such as the 
A-20 ami foull~l it katisfactory for this purposc.G 
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The opt'rational and lo~istkal fcasiJJilily of rclt:asil1~ ainTaft and 
procnrjllg :i~lS('dicidcs for dispersal Ov('r military inslallations first 
became pl)!-isihIe in 1944. Hv this. datt· heachlwads had been t;1.kCll. 
entomological surveys had heetl made and our m1!it.ary fronts h;+d bcC'om~ 
rither established or stahilized in all combat fheaters. Snrny ventnri and 
boom equipment were made available for usc on liais()t1 types of planes 
by both thc U. S. Army and Kav)'. Th" ~I-IO amI hom I> hay a1lxiliary 
tanks, ''lith variot~s discharge pipes, c,amc into wide ust' by ~llli~d ndlitary 
personnel. The capacity of these tanks "vas' 32 gall~JHs allo. the dlective 
swath was 300 feet. This type of spray apparatus was used on HlC(!itlln 
bombers for the spraying of beachheads and other infested' areal;. in the 
Pacific campaigns of 1944 ;m<1 1945. lv[ore or Ie::--:.; simulbme(ltislv. snwll 
non T /O&E volunteer aerial ~pray units 'w(:re O1'~~::ll1izcd by tli{~ C~mlln;tnd 
Surgeons in Xorth Afr-ic-a, the Cjli!lfl~HHrn\a~lndia '['hC-dU" nnd in lhe 
Philippines and the NIar1<lnims as a S-UPViClllCl1tary I!:cthud £.)1' .s~\fq{H;}rdillg 
the health and \velfare of the troops. In .April of that yc':ar expl:ri111~>nta.1 
missions were flown in the Panama Canal Zone in an cHart to control 
the anopheliile mosquitoes therc.7 

The original concept of aerial spraying in the military service was 
primarily fnr the COllt rol or 1l1()sqnito popnbt ions a1ld mosquito-transmitted 
diseases. nDT powders awl sprays proved to be excellent pOIsons when 
used to comlKlt fly populations and after a. period of time :ICrii'tt :-:pray "vas 
utilized to control both fly and mosquito populations ill all combat 
theaters. Subsequent experience showed that repeated dosage vdtll DDT 
rendered the local fly popnlations progressiyc1y more resistant until finally 
they could only be controUed through improved sanitation. 

The location of s-pray booms under the wings was found bv the 
Advance Medical Research Unit ~o. 2 of the Navy in 1944 to be 
superior to the spray boom and venturi arrangement under the fuselage. 
The gravity feed discharge equipment for large aircraft was also developed 
this year by the Army Air Forces. In addition to the above mentioned 
aircraft. the C~47 and the B~25 were used in oversea theaters for dispersal 
of insecticide sprays. Equipment developed for the C-47 consisted of a 
625 gallon storage tank mounted inside the plane with a straight discharge 
pipe. A release valve operated manually by the aerial engineer was 
used to release the spray. 

In 1945 the efficiency of various types of airplane equipment, with 
emphasis on droplet size. 'vas intensively stu(lied by the Army, Department 
of Agriculture, T.V.A., Public Health Service and others. The AAF 
Committee for the Aerial Dispersal of Insecticide was established bv AAF 
Letter 20-113. Research on a series of problems was reqnested' of the 
Committee through the Army Committee for Insect and Rodent Control, 
and a number of projects were authorized for joint development by the 
Army Air Forces Board at Orlando, Florida, in cooperation with the 
Bureau of Entomology and Plant Quarantine. personnel assigned to the 
Orlando Branch of the U. S. Department of Agriculture. 
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In 1~J.l5 a hrl';lker~har sprayer kit was developed by the 1\/\F Doanl 
ii' cooperation with the B-tircal1 personnel at the Orlando Laboratory for 
tllt: LA aircraft. This Illcchanislll produced a wider swath than the 
v~.1Ijturj llnd nozzles of the original Husman-Longeoy equipment and 
lifilrlilCed a more even distribution of spray within the swath. A breaker-
1,;11' Ill'" 01 equipmcnt was also designed for the PT-17. Again it proved 
tn I)!~ li,on; clli!.'ient than the venturi-nozzle equipment. 

jn 1946, the AAF CADI projects at Orlando were cnt back dne to 
" lack of fUlIds alld the impending separation of the Army Air Forces 
\0 tllrn! :m independent unit. 

Prior to 1945 no policy existed in the Army for the dispersal of 
i1!~f(t.!Cides by aircraft at military installations in the continental United 
:-:ta;,'~,;. \Var ,Dermrtmcnt Circular 207. par VIJ "l\:Iosquito Control/' dated 
10 July 1945, contained the initial policy for the regulation of this type 
d work. Undct' this directive all projects submitted by posts for spraying 
by ~iir~Tnft were reviewed and approved or rejected by the Armv Committee 
t,)f Illsect and Rodent Control. Each installation obtaining the approval 
for an aerial spray project provided the aircraft and spraying apparatus 
Tll·t'essary for the work. Practically al1 spraying in 1945 in the continental 
United Sta/{'s was done with small aircraft of the PT~17 anel L-S types. 

EXf)Cricnce gained in 1945 illdicatc{l that for aerial spraying to be 
siH.Tess[ul marc supervision must' be exercised in the preparation of 
pf{ljects, selection of planes and spray apparatus, anu selection of operational 
IWf:iO!1l1C1. Therefore \Var Department policy for aerial spraying was 
rtvi.'i(·d for 1946. Changes included a more careful preparation of project 
rcqtlcsts1 a review of all projects by entomologists of the Corps of 
Engineers, and the designation of a single agency of the AAF to conduct 
control operations. The revised policy for 1946 is contained in War 
Department Circular 78, Section III, "Insect Control," dated l'v.!arch 1946. 
AAF ktter, "DDT Spraying Project/' dated 6 September 1945, 
authorized Headquarters Third Air Force to provide aircraft for the 
purpose of this mission. The operational agency designated by the 
~ommandjng General, Army Air Forces, to conduct spraying operations 
III 1946 was Squadron D, 303rd AAF Base Unit (later 313th AAF 
Base Unit), Greenville Arn:y Air Base, Greenville, South Carolina. 

In'1947 the United States Air Force became a separated and 
independent military arm by act of Congress. Bv virtue of the National 
Security Act of 1947, the Department of the Air Force was placed on 
an administrative and authoritative par with the Departments of the 
Anny and the Navy. The responsibility for the dissemination of insecticides 
by military aircraft over Army and Air Force installations was one of 
those absorbed almost immediately by the new Air Force. 

The AAF aerial spray nnit based at Greenville AAB was dissolved 
and the personnel and operational equipment transferred to Langley Air 
Base, Virginia, where the USAF Special Aerial Spraying Unit was 
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actIYatc{l. The IH'\\" unit was {j('dared opcr'~liOllal. r('~ll1csts for ac-rial 
dis'icminurinn were accepted hy th(~ COlllmanding General. Tactical Air 
Command. and the UIl!t continned to ('~trry out the mi~siotl of aerial 
disseminatioll. This Spu'ial nDT ~'\('rial Sp;ayillg l!nit, first C'o1ll1l1i1ndcd 
by Captain \Villiam \\'ilscll. then ~\lajllr Frat1ci~ J\rcKa~r. lhcn C.a.ptilin 
Lawrence Ht,H()well and c~lrrelltly Capt:1!ll Ru!':sell l\fcrrikeu,. h<1-: !iI':>i:ri 
in continuous operation for the pa . ...;t ;,,('vell years ai'al i.-.: slill tlw (loty militar)' 
unit ofilcially desig1lated throngh :\ir Force f,egubtinn fo pt·rfonll fhe 
aerial dispersal of iusccticidcs over all ~\nny ::tmt Air For ... ·c inst-allatlulls 
,dthin the continental 1il1lit." of the rIlitc{l States. 

ASstlillptil)ll uf tIll' rl'~pol1sjhili1.y fur aerial ,-lis:;clltination of illscctiticlcs 
over both :\nllY Clnd .\i1" F'on'(' iJ1:-talb1i('1l::: \"hUll lhe cU1Jtinental lilnits 
of the l'nitcd Slale:"'! hy the independellt [\ir Force· required publication 
of a revised operational policy and J"(-'n,krl'cl t1w 19·-l() policy ohsuJetr. 
SR 50-1-W-l and AFH. 90-3, hoth tlt1t'{l: ".insect Cputr!,l])), ~\in:-r~tfr.~j and 
published 17 December 1948. ()utlined the l1(~\V clelint'iltiop of responsi-: 
bilities and dcscdhecl the manner in \\'bieh thi:o; service was to he requesicd 
by jn~tallatioll c()llllllam1er:-> in hoth military services. Snhsequent spray 
operatio1ls reflcct('d the .... !wrtl'()Jllillg~ of th('se Hl'gttlations all (1 these 
wen.' c01Tet'tcd in the revision dated 21 ).rav- 1951. ---------------

i\cc('plalln' hy t!l(' .\:\F and ];;Ier lh~' l T~'-\F of the n:sponsihility 
fur jledo1"1ni!lg upcralitJllal llli:-; . ..;ioll .... thr(lugllOtlt the wnrld rO)- ~hl' cOlltrol 
of 111S('ch carried wi1h il the rcquirCll\('llt for llH!dificatioll of aircraft 
capahk of carrying a greakr pay load, capa],le of ilying" to allY logical 
target, and c\pahll' oi con·ri1lg a gr\"akr area per .... lng-Ie mis .... ioll. Tn 1<)-1-4 
tht· ,\.\F Hu;tnl dcn:lopcd a straight-pipe disp('n.,,('f kit for the H-25 
(}jitch·j) awl the l)(!ugla." C--~7. This l'(jt1iPll1('lll gave effcctive distrilmtiol1 
over a ~m·ath at ka-st JOO fed wide whell sprays were applied -[Will an 
altitude ll[ 1;':0 ie't'l. lkl'al1~e (If it:-:; I()W('l~ cntising .... peed, gn·atcr carryin,g­
capacity (()25 g:d!Ol1 tank al" first ([nd btt'l" a ()7S :\-20 <lnxiliary fttel 
t~nk), and the iact that it was a support aiHTaft as opposed to a comhat 
OIle, the C-47 was ;-it·lected- as 1he 1l1ost practicable of the two airplanes amI 
bas been the hackbone of the military spray unit from 1946 to elatc. 

In 19+5 research was conducted hy \Vrigbt Field UpOl1 request of the 
AAF Committ-ec on .-\eria1 Dispersal of Insecticides to determine the 
dir('rt'll('(~ or dTiri('ncy of dispersal patt('rIls hy val·iatinn of tIll' length 
awl diameic-r uf the discharge pipe. III 10+9 arral1'<s-cmcnts were made 
to hav(, the di5charge liipe C'<jt1ipnwI1t: removed awl replaced by the 1110re 
prog-rcssivl' spray hOOlll kits. T!lis equipment consisted of a pair of 
perforated tulmlar I)o0111S :->ecun~d below the ]O\ver surface of the wing, 
one to each :-lidt'. The insecticide was forced into the l)uDll1s and out the 
holes by means of a set of electrically driven fuel transfer pumps Wh1ch 
maintained a constant pressure in the system. In 1951 it \vas requested 
that new multiple discharge booms be developed. These booms were to 
contain eighteen threaded orifices into which varied spray nozzles could 
be screwed. It was also stipulated that automatic check valves should be 
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i!l~tal1ed to prevent dripping from the nozzles after the motor was turned :'~ 
\)j1". The fuel transfer pumps were to be replaced with a gasoline-driven, 
l'(·lnrifugal type pu.mp. This is thl' type of equipment which exists in • 
tilt: aihTaft today. 

111 1'-)·+8 amI 1 ~49 the Alaskan Air Command atHl the .Alaska Insect 
Pniji-('~ pc:n!l'"d s"!.!pp!ics uf DDT, p1alles and personnel. and several of the 
_ \b:->k<lll mihlal"Y ln~lallatiol1s were used for the large-scale spray tests. 
This l';periHleil~tal unit was organized to conu.nct tests to determine the 
:,i7l' of area necessary to treat in order to prevcnt infiltration of annoying 
\'!)Jil!1ations or I110S-/1uitoC's frolll the surrounding unspraycd areas and 
{II determine du~ag(' rates and minimum effective insecticidal strength 
r.\tc·:-.. 8 .:1 1<.xpericllcc gained from the operation of this unit was incorporat.ed 
illin the operations of the Langley Field Unit. 

EXf)crieqc(' in Korea in 1950 indicated that insect-transmitted diseases 
\\"('n;~ (~l;demic and llligbt easily reach epidemic proportions in the wake 
of ho!phings. hnrning, and the waf in general jf vigorous insect control 
11lcaSl1res Wel'(' not practiced. The natt1re of the terrain combined \vith the 
fll1id front and Instahility of Cnitcd Xations positions precluded the 
initiation of extcl1siyc grol1l1(l control measures. A program for aerial 

-------~~----i-H-~-+lw-ate-t:-wa-s--+)+Gf><+~---e---<:"u:l:_W_t4--1-95..Lb)- the Fifth ...iill::..Eorc.e.. __ _ 
:-';Ufg"(,OIl. Colond Fn',krick C. 1':('1 h·, Fjg"tln'~ quoted 1)\, Colo1lel 1(('-11y 
ill S~lpjlOrt of his proposal included 3-55 C<~Sl's of j apallt'sc- B. EncC'phalitis 
a1ld 429 ca~('s of 1l1alaria diagnosed during the' last half of 1~50 ill l.~llitC'tl 
Xatiolls Forres in Kun·a. :\11 additional 311 cases of Japanese B. Encepha­
litis and approximately 400 cases of 1llalaria were diaglH1se<1 in Japan 
from hospital ;ullui11an('(':, from Korea during thi .... same lwriod. The 
11l1111ber u( cases of dysL'lltery amI diarrhea were not computed. tmt the 
llumher was known to he high. \Vith the con])t:ratioll of EUSAK (Eighth 
L'nitec.1 States Army in Kon'a), the 315111 Air Division based in Japan, 
and the c{)ordill:l.tiotl hy He;t{lqnarters Far East ~\ir Forces, the program 
was organized. 

The C-47 \-vas the aircraft of choice in the Far East COlll1l1jtl(l when 
plans were being made for the organization of an aerial dissemination 
ullit for Korea ill 1951. hut CATs were at a prcmium and none could be 
released for this purpose. Tnstcacl, four C-46's \verc modified with two 
C-54 long range :lnxili,l1"Y t':lI1ks ills1:'l.l1cc1 in tll(' helly (900 gal1nll capacity) 
and two fuel pressurt pumps which forced the insecticicJc throllg-h a pair 
of perforated h(101l1S damped heneath the horizontal stahilizers. This crudc. 
mechanism proved emcient and the re~t1lts vcry satisfactory. 

, The Korean spray unit. as it was originally organized hy i\fajor 
\Yilliam :\1. Wilson, consisted of the four C-46 aircraft atlarlle'l\ to the 437tll 
Troop Carrier \Ving based at Brady Fielcl, Japan. These aircraft began 
flying operational spray missions 17 J nne over a series of targets on 
twenty-one day interval schedule. On 6 July, supervision of the program 
was transferred to Lt. \Veslev R. ::\'"owell , Fifth Air Force Command 
).Iedical Entomologist. The C=46 schedule 'vas immediately modified to 
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insure s.praying of all slati')!b \lIKe eve1'y fourteen days ratlwr than the 
original twenty-one. Bc'cause of tile (,llvirOlltllental CO!1(litions and tIle 
cOllsequent rapid n .. 'htlildillg of 11y populatiuns ill Pwmll, TIWgU, HI'}tt 

Seoul aftC'r spraying. these three cities were sprayed every SCV('11 days, 
On 28 July, the prograin was expanded to include spr;~yif1g of th~ liUSi\K 
from line areas, fDur .Army L-5 aircraft, loaned to the ..::\;1' Foret for the 
purpose of aerial sprayipg'. were used to- snpplel11f'11t the C-{() phase of 
the program. Thes.e aircraft were used exclu:>ivcly to spra:v f"OIl{ Hilt': 
installations and other areas inaccessible to the larg'er CA6 ~aircraft. At 
the conclusion of the season, there were twentY-(lv~ regt11arl)~ s.ciwdulc(l 
targets and special missions were flOWJ1 (iver the A'ftill:san-N; Peace 
Conference Delegate Area ann the Uijonhu ~\rai!I Sllpply ni1tl:-~s. 

As an operational program this onc of aerial di::sC"')linatinll wa<; 
quite unique. It was po::;slhly one nf tbe tnosl" truly joint ()l,(>rn!inn-. in 
all of KOl"ca. The 315tl1 f\ir Div1sion. Japan. supplied the slli'ps. ;iirCTe\\"S 

and provhlecl the mailltC'nance for tIle airctaft; Brady 'Field, J;1fJan. 
scheduled the C-46 flights: a Special Air Mission Detac1mient provided the 
administrative support for tIle L-5 phase. EUSAK provided the insecticide 
used (Tnsl'cticide .. \irplan(' Spray 20%, nDT. Oil Solution). loaded 

--theaircraftml{rlWrf()rtnci1t1lei)rc amI post-spray groulld surveys. where 
neces:::ary, of the areas to he spra),('(l hy the Air Force pilots. Headquarters 
Fifth :-\if Force provided the snpervision and direction of the pn;gram 
through the Office of the Air Surgeon while the entire program was 
coordinated through Headquarters Far East Air Forces and oncrated 
within the provisions of GHQ Far East Command Directive. "Insect 
Control hy __ Aircraft in Korea," dated 19 l\.fay 1951. Besides this, the Korean 
program was the 1110St extensive one of aerial dissemination ever attempted 
by a military command and though experimental it assumed a vital part 
of the preventive mrdicinC' program conducted hy the United Nations 
Forces in that Theater. 

Experience in Korea proved the L-5 inapplicable for use there as a 
spray aircraft. The pay load \vas too small (44 gallons) ; maximum spray 
time per load (6 minutes) was insufficient; cruising speed (100 mph) was 
too Imv to be practicable since some or the targets were further than 
200 miles from the home base of operations; and the aircraft was too 
underpmvered to be either an -e<.:onomical or safe spra:v plane. Four T-6 
(Texan) aircrait were released by Headquarters FEAF for modification 
for aerial dissemination and subsequent assignment to Korea as repJace­
ments for tIl(' L-5 ouring- the 1952 sca:=:'Ol1. These aircraft were modified 
by FEA~rCO:\I (Far East Air Materiel Command), Japan, by bolting a 
large (1 J 0 gallon capacity) aluminum tank beneath the fuselage and 
beb\reen the rctractable gear, The mechanism functioned through a gravity 
feed and venturi principle \vith an electric-al solenoid shut off op('1"at('(l 
from the pilot's compartment. As a result of the success of the 
Korean program, HeadrJllarters FEAF n,leaseci additional T -6 aircraft 
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ill!' lllodi!Jcation and assignmenl to Okinawa :111(1 the PbilippirlC's for the 
t-;' 

lUI.'a! spray programs. 
This was not the first time the T-6 had been selected and 1l1oc1ifrcd 

kr aerial di<semination duty, In January 1948, an AT-6 airplane was 
lH'ldi!ied amI n:1cascd from the Pnnama Air Depot for use in mosquito 
\'\ 'lit rot in the t\lnama area. It carried a 50-gallon tank inside the airplane 
and dispersed a thermo expansion type aerosol spray which was especially 
l:dc\'ljy\:,- against mo~ql1jtoes there. 

J n both theaters of operation, the coverage accompHshed through the 
u.ee of this aircraft was considered satisfactory; but in neither case was 
1 he UifCraft considered safe, The load factor, plus the shift in center of 
gr;!vity apd the sluggishness of control and response made this an unsatis­
ial'\o\'V aircraft foi' this t\'PC of mission, 

T~l 1951 the. U. S. !\tnw al1(l the U. S. Air Force placed substantial 
orders \vith DeI-lavilland AIrcraft uf Canada Limited, for delivery of its 
iit'wlV' designed "Beaver," This aircraft has become subsequently labelled 
the L-20 by the armed services. One model of this aircraft has been 
ddh'eretl modified with the installation of a drum-like 250-gallol1 capacity 
tank which i:; mountc(l hehind the pilot's compartment and whose sides 

----,------- ----f'0rIil a portIOn of eIther SIde -Of----me----fusc!age----:--ll1t:~--n:h·phlnc----tms---b-cen-­

accepted as the light aitcraft most desirable for aerial dissemination work 
by the, Air Force and it is being tl5'ed in CfmjUllctiol1 \vith the C-47's as the 
airqaft of choice to cover those arcas either too small to warrant spraying 
by the larger craft or inaccessible to then1. 

In addition to the USAF Special Aerial Spraying Unit based at 
Langley Air Force Base and the Korean program. which will be starting 
its fourth year of operation in May of this year, a number of the 
oversea major Air Commands are maintaining local dissemination units 
from within their own rcsonrces. These are: Thirteenth Air Force 
(Philippine Islands), Twentieth Air Force (Okinawa), Alaskan Air 
Command, Caribbean Air Command and U. S, Air Forces in Europe, 

The history of the development of aerial dissemination in the Air 
Force is interspersed with requests for official organization as represented 
by military tables of organization. \Vhile there is one official Air Force 
unit organized to perform this mission, there afe none authorized on a 
permanent basis. 

The necessity for poSItive organization for an Acrial. Spray Unit 
was noted by oversea air commands in 1947 and again in 1932 when 
Headquarters USAFE amI FEAF respectively realized the value of this 
method of supplementing their Command preventive medicine programs 
and authorized their O\vn directives and standard procedu1"("::i for operation 
within the theater, 

While the AAF, later the USAF, was the instigator and leading 
research agency in the aerial dispersal of insecticides by reqnest of the 
ACIRC through the CADI, other national anel private i!!:E'Jlci~~ ~c"me 
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illteres!e:l 1!l the' prnject upon l"l)J]dtlsioll of the waf and many individual i AF.M 90-4, "Aerial Dispersal of Insecticides," dated ::\lay 1951.. wa5 , 
rt'~:earl'h reports \\'(.'IT puhlished. f, l1r:1\\-n up by the Division of Pavement: and Grounds of Air ~nstallatlOns. _ 

Aerial dissemination of insecticide, thouRh performed as " supple- I It is the latest addition to the line of aIr spr~y manuals and 1t supersedes, 
l:-c~n:ary prcventi~'(' medicine program ih the Air Force, is aC"ttmliy Tn ::\tED 200. It is relatively complete, contams a good bIt of s.upplcm~ntal 
C()lbldcre<l first (if all 10 lJt, all opl'raliollal ratiIer than Il)edit';:d pro~r~tlll. idormathm and is sath.;factnry as an information manual and operatlOnal 
Supc:-vision ;i11d execution of all insect a1ld rod'~llt "{Wllrul neli,·,'t,·!.':;. 0,'", , I 

'"' ... I'"l( e. . . . 
designatcd as rei'ptH1:::1hilities of tIle .;\ir TlIslallalidn ()ili.nT tlirqugh ~ Tn 1953 two separate research projects pertaining to aenal dlssem~~ 
Y;!rinn.'; .:\ir Forc(' l\q~l1la!i(llls, Tht' :\ir F!m_'~ ~lc(tkal Elli'.J!j~l)t()gi:-.t ha~ t:<lii(JIl (Ii insecticides were forwarded from the Department of the AIr 
all Air Forct' Specialty Code lHll1liJcr that j)laCt'S him ill t1:(, J,Jcdkal f l"ofce to Headquarters Air Research and Development Command for 
Service Corps, He is prilllarily l1tilized for tlw tecl11liral !:;tl1Wr\'~si011 of '.~ uectssury action. Letter, DAF (AFDRD-HF), subject: "(UNCL) 
all programs, air and ground, devised {oi' till.' cOllin,l of noxi011S a~·thi-<)tIl)(ls, Eyalnatioll of Aerial Spray Equipmcnt," dated 19 J~nuary 19~3, states 
as ,"ell as for the pla1lning ()f thu:-;e prugT;(llh \vhich will lw {'Xt~~'11tcd :i rC<jtiii'cmcnt bag heen est<).bJishcd for the evaluatIOn of aenal spray 
and supen-isc'd by the. \ir Illstallatioll Oflil'<.'r. Thi~ 1"espoll;.;ibilihr _i1iclwks erltiipl~lct1t for dissC'mlnating insecticides for. the control of ,mosqmtoes 
aerial disscmiuation. Tn cach of the O\TTS('a l'OillPlands dltri!·l~~ \VorId ~lllIl (lthet insects to determine the most effiCIent and eCOll0l11lCal methnc1 
\\'"<1r ]I and the recent J{nrl':1,.11 PoTiC"(; :-\ctiOll. lhe ae1"ial spray llliit~ (J pl'ritlrtlling" this preventive medical service. Letter, DAF (A~I?1~D,: 
developed and utilized were C()Jlceiv(~d as prev('ntive n1C~licill(, units and \~n-l '" suLjtct: l'Aerial Dispersal Equipment for Granulate? InsectlcH~es. 
were operated tInder the technical super·yision of JI"ediral Service l)('i·~!)llnd. d;;ied 13 Julv 195.1, snggests that this method of cOlltrollll1g mosqmloes 

The developmcnt of aerial dissemination of insecticides as a program might be tltiiized to advantagc by the Air Force and requests that the 
hy the AAF and later the USA .. F has been supplemented hy a number ~ availability of equipment developed for this purpose and adaptahle for 
of publications pertaining" to mosquitoes, aerial sprav equiVlllcnt _<lJJd ______ ;~_ --i-t-l-s-k-:tllat~-1----OU---C-4L1..1-1d-L-2D--a-i-f--C-J:af-t----hc-detcr---U-li.ue_d-r---<'ltHLtb()t in tllP event 

----------o-yreratimTaTTlTificy. In 1~)++ a11(1 FJt5 a IHl11lh('r of lJ. S. \Var DC'partnwl1t ; no itcll1 is avai1alllc, recOmnleI1(latiol1 f01' a rest.'arch :tIHl d('\'el()~)111('nt 
TH \IEIYs \\"tTe jlllbli:-;lwd Oil tIlt" gt'lleral _,.;uhj<'c( of malaria and mosquito llroject to provide a suitahle dispenser 1)(' suhmitted for cIIll"ider:111011. 
cUlltrol. III ]<)--l-() '1'1-: }l ED 200, "Spl"ayillg" of I)/)T frolll ,\i.r;:raft," was The mission of at'rial spray is not regarded by the Office of the 
published. 'rite 1l1at('rial for 1hi_'i iltll1e1in was lIasl'd prillladly on the Surgeon General as s(,1l11-<juasi. The Air Force must perf()~'111 insect (',olltro1 
r(,:-;t'arch(':~ of the variotls i\.'\F Projel'ts listed earlier in this r('port. for its mVIl jllstallatiol1s and mos-quito control hy aenal sprn.Y IS tl,lC 

_C:FI~ 90-2. "lnsC'ct and Hodcnt C01ltrol," G July IY50. mcntions <'lcl-inl most efficient way to accomplish this under certain circtI1l1stallcC's and 111 
sprnymg" hut (jU(· . ..; not hestow tht' authority for operation of all air-spray certain cllvirOlitll-ellts, As a cross-service function. the Air Force bas 
unit 011 an.Y Illilitary agellcy 01' sectiOil. AFI{ 160-60, HColltrol of Insect aided thc Army. '1'he i-equirement for aerial spraying exists in each of 
and 1\odent Borne Dis{·ase.:;," 26 July 1950, cloes not mention aerial spraying onr oversea zones and spray missions have been flowll over several_ of the 
specifica1!y lmt doC's pre:-;crilw tht' T('spollsihi/it1l's awl functions of the A;,· Vnrcro rvrissjl", T-cs j H.'lP~"'C hases located on British 'Vest Indies lslands. 
~\J('dirai Servir('-. l:.s.'\ F. il1 tll(' control of insect transmitted diseases. .~ .. :~'eri~i" di~~~l~lina~ion' otinsecticide is a precise. expensive, professional 
AFR 90-3. "Insect Control by Aircraft," 21 },:fav 19:;1, states that all program. The need for the program as a supplementary in.sect c011:1'ol 
approyed requcsts for applic;tion ot insccticides~ from aircraft \-vithin measure has been demonstrated and is accepted by the .).I[edlcal ServlCe, 
military installatiol1S of the Armv and Air Force in the continental United And it has been proven that under certain environmental conditions 
'States' will he forwarded to iii" Commanding General, Tactienl l\ir the results of aerial spraying have far more than justified the development 
Command, for review ancI direct transmittal to the designated Air Force and maintenance of the spray units. Skilled technicians, trained ptl.ots 
operational agency, and qualified medical entomologists, under the pla~nni~g and. progr~l1n,ll1mg 

'1'11e responsibility for the research and development aspects of aerial of competent leaders will develop an adequate sClcnt~fi~ umt that WIll be 
dissemination is designated in Army Regulation 70-140, dated 5 :May a credit to the United States Air Force and the Ul1lted States Armed 
1950. which states: "It is the responsibility of the Department of the Forces as a whole. The Department of Defense recognizes the fact that 
Air Force for the research, design. development. and evaluation of devices· its military force cannot persist as an adequate, cxp~n~lil~g, h~althy 
<Ind methods of aerial dispersal of insect and rodent control ag~nts," Under fio-htinO' force p-repared to occupy any zone or theater. untIl It IS eqmpped 
the provisions of this regulation ins('ct and rodent control arc vested in the t: figh~ on ali frouts. Battles _and e\'e~n armies have been lost ~r clecimate,d 
.Arm)' Committee for Insect and Rodcnt Control as regards coordination. throuO'h insect-transmitted diseases. The United States AIr Force 1S 

This Regulation also includes the Air Force policies inasmuch as it states going
b to continue research ane! operations in this field of insect contro~ 

that the :-\.ir Force concurs in having the Army responsible for aU of so long as the mi1i!ary requirement exists. 
these activities, 

I ... +-
! 

I 
I 
I 



; A A; • if _,-~_ i !(. -

BIBLIOGRAPHY 

1. H('witt, C (~. 1919. The ;1,:;(' of the aeropiallc ill clltH!l1ologic;l1 work. 
AgT. (;a%. Cawu!a 6( 10) :877. 

2. Ginsburg: J .. M. 1931. Airplane application of tarvicide on mosquito 
l;r:..'\·dmg places ill<lccessibie from la.nd. N. l. Age Sta. Ann. Rpt. 
(1930-1931): 173-176. . 

3. Husman, C. ~., O. 11. Lonco)" and I-I. S. Hr::n.:-;lcy. 1941'. Equipment 
for the ~tspe-rsal of DDT insecticil!CS by Hl(,aJis yf ~ircrafL U. S. 
B~lreatl. El~t. and Plant Quar. ET -228, 17 pag<,s. . 

4. Deomer ... c. C. and R \V. Bttrrell. 1945. Airplane application of DtT 
larvlcldes, Jour, Econ. Ent. 38(4): 425-427. 

:1. vVi~ecu~, C. R, VV: C Br?tilers,.::J.lld P. ~f. Eide. 194(\, Airplane spraying 
of n.ce fields wIth DDT to kill mosql1ilO lan-'nl' loU! .. FC('11 1',·,,· -,V(('J' 686-688. . . . . • . " . - .' ". . 

6. Jont's, ll. A, A. 'V, Lindquist, C. C. D('onier, awl C. N. Hllsman. 1945, 
~)isJlcrsjon oi DDT spray . .;; [rum fast cqOt!J;,t .:tin·Tuft. [our. EU'IL Ent. 
:>8(6); 691-093. -

i. Lin~qui . ..;t, A .. \V., alld 'V. C. 1-1 cDunic. lY45. DD'i~oil spm.ys applied 
trom all ;urplan{' to control ~.[I!Vphcll>S allo :1-fl1l1S(lJlia mo~quitOt;$. Tour. 
Econ. Ent. 38(5); 545. -

8. Blanton, F. S., C. N. Huslllan, B .V, Travis, ari"d c. s. -VViIson, 1949. 

i 
i 
I 

Control of Alaskan mosquito adult'" by aerial sprays. Jour. Ec:on, Ejlt. 
42(1); 106-109. i 

____ .9----'-------W;).JJJrm F S B V '.w:;P.4-S-,-----N-cl:*Hl-Sttt-i-t-h-,-ami C. N. II usltmn--;~--o-:-----l 
C:ollt!'(ll at adttlt ... mosquitoes in Abska with u(:rial sprays. Jonr. Econ. ' 
EnL 43(.»; 347-_>50. 

10. United States Department of Agriculture, 1946. DDT & other insecticides 
and repellents developed for the Armed Forces. U. S. Dept. Agr. 1Hsc. 
Pub. 606, 71 pages. 

11. American ]...{osquito Control Association. 1948. The use of aircraft in 
the control of mosquitoes. A~-ICA Buf1etin No.1, 46 pages, 45 plates. 

FOULK: The charming lady who is about to come up and spea1( to you I have 
kn<?\\:r: for,~ ~umber of years - not through mosquito work but through public health 
acttntlCS. Tnc \Vom~n's Clubs and Mosquito Commissions" \vill be discussed by 
Mrs. Tbomas P. Fleming. 

THE WOMEN'S CLUBS AND MOSQUITO COMMISSIONS* 

MRS. THOMAS P. FLEMING, 

New Jersey State Federation of Women's Clubs, 
Leonia 

\Vithin the heart of every community there exists all the elements 
necessary for a dynamic approach to ideal community living. 'Vornen's 
Clubs t:lroughout ~he nation have a distinguished record of accomplishment 
and brIng to theIr communities the best that can be offered in civic 
cultural and educational programs. • 

Statistics that are accurate and dependable reveal that 75 million 
malaria stricken people in various parts of the world are now freed 

*This is an abstract of the paper presented by Mrs. Fleming. 
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from thl,.~ debilitating lIIalady tbrollgh the destruction of the mosquito,; 
tlla!" malaria is all hut unknown in this country; that tl,e yellow fevcr 
mosquito anel with it the disease. has been wiped out of most o[ Sout:h 
America.; that in many localities where a few years ago mosquitoes made 
life almost hnqearablc, people can now sleep in unscreene~ rooms. 

\Ve may s.'lfely assume that the scientists, the engineers~ the 
Iabl)rers, those working in animal husbandry. the effective core of well 
trained nien -Who conduct research and control operations will continue 
their relentless warfare against the mosquito until the end of time. 

There is a vital factor in the campaign, however, without which their 
strategy is handicapped and their tactics rendered inefficient and incomplete. 
The citiz,:tlfY holds the key to the situation. for it is on their intelligent 
and -,,)'wp<:tthetic cooperation that the successful issue depends. It is a 
sad cC)iniHclltZlry, but l1011C'-thc-1ess true, that \\'C can cxpect no reforms 
frcll1'l tl:C' cOJ11ll1trnity level up, unless public intcn:>-st is arol1sed. 

from the grass roots level ,vhieh I represent, as President of The 
\Voman's Club of Leonia, Nc\v Jersey to the largest or smallest in the 
nation there is a liaison of communication from the Local to the State 1 
to the General Federation which is also International in organization. 
I"eaciership is constantly heinuevclQRed throJJgll variQJl.S------1lLQ~-cJs_that ___ + 
arc an integral part of club work. The day is long past whell club women 
are I'idle \voincn \vith time on their hands." 

I\-losquito Associations throughout the United States· can depend on 
club women to assist in every phase of their program that calls for public 
support. Seck out your local woman's dub g-roup and discuss with them 
the program you are responsib1e for, in the control and elimination of 
mosquitoes. 

Community O1~ganization, oftcn spearheaded by \vomen's dubs, 1S 

marching dai1y to new conquests and pressing forward to a definite goal 
- thc improvement of community service. 

FOULK: Thank your Mrs. Fleming. The next paper, "Observations on Protective 
Clothing and :Mosquito Attractancy," will be presented by D. G. Peterson. 

(Editor's note - paper was not submitted for printing in the Proceedings.) 
FOlTLK: And now we'll have a preliminary report on "The Biology and Control 

of ·the Moriches Bay Fuzzbil1" by Hugo Jamnback. 
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