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There can be no doubt that the Office of the Surgeon Teneral was

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 not only continue to bring their own

coutrol dperations to the highest practicable degree of precision, but that
they shall also enlist the full cooperation of all water using agencies and

individuals in the management of water so that the production of mosquitoes

shall be prevenied.

.. Fouix: The next paper will be “The Entomological Program in the United States
Air Force” Also a second paper on “Aetial 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,
[Tnited States Air Force

In 1947 the United States Air Force became a separated and
independent military arm by act of Congress. The National Security Act
of 1947 which established the Department of the Air Force authorized
the Secretary of Defense to transfer functions together with personnel,
property, records, installations, agencies and activities from the Army to
the Air Force within a period of two years.

Department of the Air Force Generai Order No. 35, dated 8 June

1949, established the Air Force Medical Service, its six officer corps,
and the Office of the Surgeen General, USAF, Air Force Regulation
21-10, also dated 8 Junc 1949, prescribed tlie generat principles of the
orgarization of the Air Force Medical Service. The transfer ol personnel
from the Army Medical Department to the newly wstabiished Adr Foree
Medical  Service was authovized coincident willr the beginning of the
new fiscal year. The USAF Medical Service, therefore, cante into teing
on 1 Jaly 1949.

Though new in name, this Medical Service had the experience atil
tich background of the combat-tested Armwy Air Foiee as well as the

examples and publications of its equivalent Service in Buth the Armv
and Navy from which to determine itg pattern of developraent and extract
ihie roots for its web of operntional policies, regulations ana methods.
Following the general pattern of Adr Force orgatiization, the Offite
of the Strpeon Genaral is built upon thé Directurale systonn The Divect-
orates are composed of Divisions and ihe Divizious ace furiher hroken
down into Branches. The responsibility for estonwlogical conrdination is
vested 10 the Preventive Medicine Divisiow, Divectorate of Prolessioial
Services, '
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well aware of its responsibilities in the control of arthropeds and arthropod-
transmitted diseases since the AAF itsélf had materizily contributed toward
the eniergence of this field of military medicine as one of the more
important in the Armed Services today. USAAF participation in acrial
dispersal researcii and in the air phase of the malaria controi programs
conducted in North Africa and the South Pacific during World War II
is particularly- well known. ' .

The separation of the United States Air Force from the U. 5. Army
in 1947 .and the subscquent trausfer of the responsibility for the main-
tenance and operation of all programs and equipment peraining to flight
meant the dissolution of 2l AAF Boards and the discontinuation of all
AAT 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 researchés on aerial dissemiration 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 rescarch were forwarded to either Wright Field, Ohio, or to the

Air Force Proving Ground in Florida. _

Aecrial dissemination of insecticides was the major entomoicgical
program in the Air Force between 1947 and 1930. Aerial spraying to
control mosquito - populations was being conducted by Air Force units
assigned (o the Alaskan At Command, Caribbean Air Command. UL S.
Air Forces in Furope and Tactical Air Command here in the Uniied
States, The only one of these units actially authorized and manned to
perform this duty was the USAF Special Aerial Spraying Unit based
at Langley Air Force Base, Virginia. However, envirommental conditions
in these other combiands and the reguiresient {or drastic mosquito control
mmeastues were considerad sufficient validation for the organization of
aie-borae contral wits by the respective comutanders.

Prior fo 1045 po policy existed in the Army for the dispersal of
ingeeticides by aireraft st nuliary dastallations i the coniinental TUunited
Siates. War Department Circular 207, paragraph VI, “Mosquito Conirol.”
datedd 10 Jaly 1945, contained the initial policy for the regulation of this
type of work. In Maxch, 1946, this policy was amended in War Department
Civerdar 7R, Secticn 111, “Insect Control,” ta hring # up to date. Assumption
of this responsibility By the USAT in 1947 rendered the 1946 policy
alisolete. SROB0-140-1 atd AFR 90-3. both tithed: “Insect Control by
Adveraft,” aud daied 17 Peeember 1948, amttined dhe new delinention of
responsibilitics, This confon Regulation was revised 21 May 1951 in
aecandance with Tater developaunis. '

The fadk of rescarch in entorodogy and the <hortage of entamologists
i the Aiv Feree are retiected by the dbsciwee of orighsal e Foree
puldicating garmiving o msects and sdet eotrol from 1947 6 1949,
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War Department TH MIED 200, “Spraving of DT from Aircraft,” was
published 1946, Though inadequate as either an npcratir;u‘a} or. technical
guide it was the only ()ﬁ'ltlt] puhhunmn used to regulate this activity
i the Afr Force until May 1951, when Air Foree Manual Y0-4, “Acrial
Dispersal of Tnsecticides,” was pablished.

Untit comparaively recently UL S0 Army Field Manual 21-10,
“Military Sanitation,” July 1943, Technical Matmal 3-632, “Inscet andd
Redent Control,” Octaber 1947, and a ngmber of the U, S War Depart-
ment TR MED's having to do with the control of insects anid bisect-
transmitied diseases have been the only milhary publications available

to Air Force personnel working in these fields. Tn Tiisse 1950 hostilities.

broke out in Korea and the new Air Foree. almg with its embryonie
Medical Service, found itself injected into a1 major military conflict,
Experience in Korea during the last balf of 1930 jmdicated that isect-
transniitted  diseases were endemic and might casily reach epider
proportions if vigorous insect control measures were ot prdcticed. The.
nature of the terrain combined with the fluid front and instability of
United Nations positions precluded the initjation of extensive O’rouml
control measures during the first year of the war. However, realization
of the extent of the eampaign and knowledge that malacia, Japanese D.
Encc*pini'tiq and the fly-Tmene diseases were extremely common among
'ﬂm ndigenous ])r)pﬂhmnﬂ with the vectors present in abundance added
impetus to the request for preventive medicine personnel and programs
in that theater. ' S
The increased emphasis placed on the USAF preventive medicine
program for 19537 and the recognized deficiencices
i this subject resufted i an Air University program te hring pers: mncl
Ll]) to proficiency, The curvicolam for the preventive meticine techinicians
given at Gunter: Air Force Base, Alabama, was expanded: to include
more extensive training in e feld of entomology, Assigonient uf nedicn]
entomologists 1o the facnlty insured professional training Tor the airvien
persomel undergoing training,
i ;’\.pmgmm for aeral spray e Noren was proposed (,luly in 1931,
The Eighth Ul S0 Army in Korea {IUSAK) retained the responsibility
for conducting natarial and other medieal entomolagical sieveys  atkd
activitted a p:cvm!lu medicine. company and an attached malaria sarvey
unit to perform this mission: Headquarters Tiith Air Foree provided
the techmical supervision for the theater-wide acrial dissemination program,
On 10 August 151 the Fipst 1 mh-mm]n;_,u.ll !'hghl having  heen
assigned to the Fiftlr Air Force  (Korea) was activated in .lmm(mee
with DAP Table of Organization and Fopipnient T-410177, 29 Januaey
1951, by virtue of letter, Department of the Air Foree, subject :*“Constitu-
tion, Assignment, and Activation of the First Epidemiologica Thglst,”
dated 19 July TOSE Phis wnit was activated primarily for the purpose
of reviewing the entomological environments of Fifth Air Force anits in
Korea and for evaluating operations of the conmnd ux[mno!mr]ml pra-

we
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pram. This was the first of four such preventive medicine units activated
by the Department of the Air Force for world-wide coverage. .

On 17 September 1931 the Fourth Tp!dcmlolumul Flight was
activated and trafned by the Air University Wing at Guuter AFD for
subsequent assignment to Europe. The Fiith Epidemiological Flight was
atthorized for activation by 1Teadiuarters Thirteenth -Air Force i the
Philippines while the 80ih J phlemiological Flight was assigned to North
Afrvica afler training by the Air University Wing at (‘untu AIFB. These
ynits are foportant in that they were the first Air TForce units to be
anthorized imedical entoniological personnel on an official T/O&E.

Reviews of the work performed by the epidemiological flights in
Korea ainl North Africa and the success of the Korean aerial disseiination
program prompted the Office of the Surgeon General, USAT, to establish
T/0&E 1-4101 on a permanent hasis and Headquarters FEAF to authorize
the madifiention - of additional aircraft and the publication of Standing
Operating Procedures for comparable acrial disseination programs in
the Thirtcenth and Twentieth Air Forces in 1952,

- On 17 Tecember 1948 Air Force Regulation 90-3. “Insect Control by
Aireraft,” was published. This was to be the first of a number of Air,
Foree publications having to do with insccts and insect control. This
Regulation prescribed the procedures to he followed in processing projects
for the aeria! dispersal of insccticides within the Army and Air Force.
In April 1949 AFR 90-2, “Tuscet and Rodent Control” outlined the.
procedures relative to the supervision and execution of insect and rodent
control work at Air Force installations. According to this Regulation
the supervision and exeantion of work required to control insects for the.

protection of health and morale and {or the preservation and protection

of property is the responsibility of the Air Instaflation Officer. The Base
Surgeon, thiough his representtive, s vesponsible for reconmmending that
control measures he instituted and for instructing those personnel humdling
the insecticides.

In 1949 ATR 160-71, “Disinsectization of Aireraft,”
requirements, metlod of application, and type of equipment to he used in
disiusectization of airemaft. A revision of this Regulation” in 1951 im-
plemented the provisions of AFR 160-26, “Ouarantine Regulations for
Vessels and Aireraft of Armed Forees.” which coordinated those federal
regulnions destened to prevent the introduction and dissemination within
the United States aml its territories of discases transnsissible (o man.
AFR 35-400, “Ajrmen Medical Career Field,” oullines those aivman skiils
fisted under the 90700 series which apply 1o preventive medicine and
inchude training in medical entomology,

Beginning il 1950 the Air Foree medical publications became more
specific and revisions for those regulations already Hsted began to be
published in accordance with interim developments, AR 160-60, *Control
of Insect and Rodent Borne Diseases.” prescni)mq the respensibilities and
functions o[ the Medical Service USAT in the control of inscet and rodent
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porne discases was published in July, 1t is throngh the provisions of
this AFR that the Air Force has tacitly agreed to allot the technical
supervision of ail Air IForce programs devised for the control of noxious
arthropads to the Medical Entonologist s @ representative of the Surgeon,

ATM 90-4, * Acrial Dispersal of Insecticides,” {which superseded TR
MED 200) described aerial dispersal equipment atsel dizsenunation {ech-
niques for the Air Foree and was drawn up by the 1) vision of Paveingits
and Grounds of Air Installations in May 1951, Aleng with the requirement

for the training of preventive medicine technicians and the assignmtent of -

preventive medicine officers, including Medical Entomologists, at all levels
in the Air Force, the Office of the Surgeon General nitiated the Command
Preventive Medicine Repert. Delnitions of the responsibilities of e
various preventive medicine inspectors for the prepartion of this Report
are outlined in AFR's 160-89 and 90 published in June 1951

Pending publicatton of an Air Foree mainal pertainiig fo insects
and insect control, a nunber of the major commands have published
heck lists for preventive medicine procedures and insect control policies
and metheds appropriate to the command., The most comprebensive ‘of

these is *Tactical Air Command Preventive Medicine Guide,” published.

in June 1952, _

In fanuary 1952 the dutics and responsibilities of Medical Eatomolo-
gisis in the Air Foree were deseribed in detail under Air Force Specialty
Code 9136 in AFM 36-1, “Officers’ Classification Manual.” Authorization

and assignment of Medical Entomologists are predizated on local conditions -

within the professiomal scope described in this manual.
The Korcan conflict which helped to establish the requirement for the
Medical Entomologist and erystallize the responsibilities’ of this officer

is primarily responsible for the expanding entomological program which
exists -in the Air Foree today. The responsibilivies in this program are.

divided between the Deputy Chief of Staff, Materiel, and the Office of
the Surgeon General. In accordance with existing AFR’s and manuals,
the responsibility for the execution and supervision of programs required to
control inscct populations and the tramsnission of insect-borse discases
lies within the job description of the Chief for Installations at all levels.
As already explained the Medical Entomologist, as the representative of
the Surgeon, has the responsibility for technical - supervision of all Alir
Force programs devised for the control of noxicus arthropods as well
as the planning of those programs which wiil he executed and supervised
by the Air Installation Officer. ' '
The curriculum for the training of Medical Service atrman personnel
in preventive medicine is continually being expanded to provide better
coverage in entomology. This curriculum now includes studies of keys for

the classification of those insects affecting man, pictorial tables to insect-.

transnitted diseases and the life stages of the vectors of these diseases, and
a comprehensive cducation of the various biologies of disease vectors.
Special attention and a maximum amount of time is allotted for the

:
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duscription of control equipment, insecticides and their -application, and

general control techniques. Those airmen displaying special interest in .

entomulogy have heen given the opportunity of attending the series of
rourses in insect contrel sponsored hy the Communicable Discase Center
at Atlanta, Georgia, under the auspices of the Federal Seccurity Agency.
iny niddition to this training certain qualified Medica! Service Corps officers
dre atiending universities for the purpose of earning advanced degrees in
enlaciogy.
" The Office of the Surgeon General is currently preparing a serics
o regulations and guides which will establish medical entomology on a
par with the other fields of preventive medicine, There are three outstanding
DAT research and development projects having to do with aerial dissemina-
tion eqiiprhent and techmiques being investigated today. In addition AFM
L6)-5 {proposcd }, "Tlight Surgeon’s Reference File,” contains a compre-
hensive dtisect and insect control scetion which desceribes the various
arthropod disease vectars, insecticides, and control equipment and methods.
This manual will replace FM 21-10, TM 5-632 and the various command
guides and check lists currently used by Air Force insect control personnel.
While the requirement for improved organization of this branch of
preventive medicine has been accepted there has been no positive policy
established ns yet pertaining o its administration. The Alr Iforce is
still exploring to delermine the ramilications and the full extent of
rectirements for the future so that the fimal structure wiil be cohesive.
From its onsct entomology in the Air Force has been dependent upon

~ the research, experience and publications of other entomological organi-

sations. It is the desire of the Surgeon General that this program,
though independent, shall continue to strive for close liaison and relationship
with civilian 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 qualified officers, cstablishment of job spaces, the
training of airmen and support of those cntomological activities and
programs already in effect.

The evolution of an independent United States Air Force was an
incvitable result of the outstanding record compiled by the U. S. Army
Air Torces in World War TI. Coincidentally eredit for the establishment
of the requirement and impetus for the development of an entomological
program in the Air Force is due the Korcan conflict. The tremendous
requirement for preventive medicine techniques and personnel to combat
the secondary enemy.of environment and disease in that theater helped
stabilize the conception of preventive medicine in the Office of the Surgeon
General and bring the heretofore somewhat obscure medical entomelogical
facet into abrupt focus.

The tangible results of the developments in entomology subsequent
to the start of this war combined with the inclications of obvious interest
on the part of the Office of the Surgeon General for continued research,
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programming and development of techniues i this professional service,
wave to doubt that Medical Entinmology will coutinue ta expand snd
pro;sgr':tsel{ as au }nlaigr:-.l part of the preventive medicine service of
the United States Adr Furee.

AERIAL DISSEMINATION OF INSECTICIDES
BY THE UNITED STATES AIR FORCE

Westey R. Nowerr, Coplain, .

Medical Service Corgs,
United Stotes iy Foree

With the discovery in 1939 of the anwwzing insecticidal priperties
of the complex compound dichlora-diphenyt-trichiorocthane, to be popularly
known as DDT, and the mounting denand during World War i1 foyr
protection against insccts and arthropod-transmitted diseases, the T, S,
Army Air Forces ook sieps to develop an extensive program of research
ininsect control, including the application of insecticides by means of
adreraft, : )

SWork' was Initiated Dy the Orlando Eaboratory of the Burean of
Entemmelogy and Ml Chearnivtinge in 1942 in cur;pcr:-nirm with the Ay
Air Forees io develop wore suitable dispersal apparatus for dispensing
DDT for the control of mosquito adults and larvae, In the carle work,
emphasis was placed on developing methods for spraying with aircraft
in combat zones, These studies ereated a widespread interest over o period
of about three and one-ball years, 1942 10 19453, Various governnent
ageucies ok part in these studies and made contributions of value. As
the Togistical situation improved and oversea commanders during the war
became acquainted with the practicalility of attlization of this means
of dissemittion of insceticides to control focal fnsect populations, acrial

Cdissemimation hecame a very important and highly considered mosquito

control operation,

In 1940 a special AAT Flight was formed at Greenville Ay Air
Base, Greenville, South Caralina, to continue research on dissemination
techniques and equipment and to provide aerial dissemination of inséeticides
service tooafl military installations within the continental lianity of 1he
United States. In 1947 eadquarters of this unit was transferred to Langley
Air Foree Basce, Virginia, where the USAF Special Aerial  Spraying
Lnit still exists today,

This report ix submitted to make immediately available facts on
the development of aerial spraving as an inseet control measure in

&
=

the Armed Forees, and to officially present the nertinent material from -

a nunrher of letters, reports and meeting records which have influenced the
progress and development of this technical measure by the United States
Al 1D .

Alr Force.
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Aireraft ivere lirsl used in a mosquito control project in 1919 to
assist in surveying the areas in which the insects were lreeding, as -
reported by Hewitt,! There are numerous accounts of the utilization |
of aircraft in active mosquito control from 1924 ta 1931 as vehicles for
{he application of nsccticidal dusts, but it was not until 1931 that the first
swcessfal dispersal of a liquid spray by means of aircraft for the control

co B gt T w-‘-'l 2
of mosquitoes was deseribed.

The variety and modifications of military aircraft used in both experi-

ental and operational dissemination work have been extensive. The first

wpe of airplane spray equipment developed and tested was designed for
use on the L4 (Piper Cub) airplane® This kit consisted of an internally
moumed tank, a wind driven propellor which maintained an operating
sssure of approximately 50 pounds per square inch and forced the liquid

pive

“ihrough six spray  nozzles mounted on the lower trailing edge of a

hoppér clamped to the lower longerons of the fusclage. In 1946 the
Arniv Alr Forces Board modified this same equipment for use in the
L.-5 aireraft, A sprav unit of the same gereral design was alse built for
the PT-17 (Stearman) aircraft. '

The first attempts to apply DDT from an airplane for larvae control
were made at Wilsen Dam, Alabama, in June and July of 1943 by the.
entomolagists of the Bureau of Entomology and DPlant Quarantine with
junds provided by the Office for Sciemtific Research and Development and
in cooperation with the Tennessce Valley Authority,* Then in September,
Bureau entomologists made large scale applications at Stuttgart, Arkausas,
i cooperation with the U. S. Army Air Forces amd the Arkansas State
Board of Feaith.® The DT available at that time did not make satisfactory
dust preparations so emphasis was placed abmost entirely on its application
as an oil spray, ‘

Lquipmest for dispersing DT sprays from spray booms and exhaust
injections was first developed by the Bureawr of Entomology and Plant
Quarantine in 1943, The possihilities of utilizing the exhaust of a plane
to disperse DDT for the control of adult mosquitoes as well as larvae
were [irst. investigated Dy Burcau personnel at the Orlando Laboratory
that year.® When DDT solutions were injected into an extension of the
exhaust pipe of an L-4 planc. an intense smoke was produced. Realizing
the requirement for increased insceticide pay loads and greater area of
coverage than those provided by the L-type aireraft, a modified kit was
developed for installation in the IYT-17 aircraft. This equipment was
found to be less efficient than a combined venturi-exhaust (venturi within
the exhaust pipe) kit which produeed o fine spray with only 2 small
amount of screening smoke. In cooperation with the Army Air Forces
Board and the Chemical Warfare Service of the U. S. Amy at Orlando,
Bureau personuel also experimented on the use of the Chemical Warlare
Service M-10 tank for use on medium bombardment aircraft such as the
A-20 and found it satisfactory for this purpose® 5 126
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The operational and logistical feasibitity of releasing aireraft awd
procuring insectickles for dispersal over miltary instalations  first
becanie possible i 19044, By -this date heachbeads had heen  taken,
entomological surveys had heen made and our mililary fronts had beconie
cither established or stabilized in all combat theaters. Spray venturi and
boom equipment were made avatlable for use on haison types of planes
by both the 1. S. Army and Navy., The M-10 and bomb bay ausibary
tanks, with varioys discharge pipes, came into wide use by allicd military
personnel. The capacity of these tanks was 32 gallons and the effective
swath was 300 feet. This type of spray apparatus was used on medium
hombers for the spraving of beachheads and other infested arcas in the
Pacific campaigns of 1944 and 1943, Moere or less simuitanenusly, small
non T/O&E volunteer aerial spray units weve orgunized by thie Cominand
Surgeons in North Africa, the China-Bunna-India Theater, and m the
Philippines and the Mariannas as a supplementary wiethod for safegunrding
the health and welfare of the troops. In April of that year experimental
missions were fown in the Panama Canal Zone in an effort to control
the anopheline mosquitoes there.” '

The original concept of aerial spraying in the military service was
primarily for the control of mosquito populations and moseuito-transmitted
diseases. DDT powders and sprays proved to be excellent potsons when
used to cowbat fly populations and after a period of time aerial spray was
utilized to control both fly and mosquito populations in all combat
theaters. Subsequent experience showed that repeated dosage with DDT
rendered the local fly populations progressively more resistant until finaliy
they could only be controlled through improved sanitation. '

-

The location of spray booms under the wings was found by the

Advance Medical Research Unit No. 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 Targe aircraft was also developed
this year Ly the Army Air Forces. In addition to the zbove mentioned
aireraft, the C-47 and the B3-25 were used in oversea theaters for dispersal
of insecticide spravs. Equipment developed for the C-47 consisted of a
625 gallon storage tank mownted 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, was intensively studied 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 by AAF
Letter 20-113. Research on a series of problems was requested 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.

e ot Yt e,
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1 1945 a breakerhar sprayer kit was developed by the AAT Board
By ecooperation with the Bureau personnel at the Orlando Laloratory for
e -t aireralt, This wechanism produced a wider swath than the
veniuri and nozzles of the original Husman-Longeoy equipment and
praviticed 4 more even distribution of spray within the swath. A breaker-
lur type of cquipment was also designed for the PT-17. Again it proved
o Le twore ellicient than the venturi-nozzle equipment,

in 1946, the AAY CADI projects at Orlando were cut back due to
% fwk of funds and the impending separation of the Army Air Forces
s furnt an independent unit,

Prior to 1945 no policy cxisted in the Army for the dispersal of
iisecticides by aireraft at military iustallations in the continental United
Saies. War Department Circular 207, par VI, “Mosquito Control,” dated
10 Tuly 1945, contained the initial policy for the regulation of this type
of wark. Usnder tliis divective all projects stthmitted hy posts for spraying
by aircraft were reviewed and approved or rejected by the Army Committee
for Iuscet and Rodent Control. Fach installation obtaining the approval
for an aerial spray project provided the aircraft and spraying apparatus
sieeessary for the work, Practicafly all spraying in 1945 in the confinental
United States was done with snnll aireraft of the PT-17 and L-5 types.

Fxperience gained in 1945 indicated that for aerial spraying to be
sirceessful more supervision must’ be exercised in the preparation of
proiects, selection of planes and spray apparatus, and selection of operational
personnel. Therefore War Department policy for aerial spraying was
revised for 1946, Changes included a more careful preparation of project

reqquests, a review of all projects by entomologists of the Corps of

Iingincers; 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, Scction 11T, “Insect Control,” dated March 1946,
AAF letter, “DDT  Spraying Project,” dated 6 Scptember 1945,
authorized Headquarters Third Air Force to provide aireraft for the
purpose of this mission.  The operational agency designated by the
Commanding Gencral, Army Air Forces, to conduct spraying operations
in 1946 was Squadron D, 303rd AAF Base Unit (later 313th AAF
Base Unit), Greenville Army Air Base, Greenville, South Carolina.

In 1947 the United States Air Force became a separated and
independent military arm by act of Congress. By virtue of tiie National
Security Act of 1947, the Department of the Air Force was placed on

‘an administrative and authoritative par with the Departments of the

Army 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 unit based at Greenville AAB was dissolved
and the personnel and operationa! equipment transferred to Langley Air
Base, Virginia, where the USATF Special Aerial Spraying Unit was
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activated, The new umit was declared operational, requcests for acrial
dissemination were accepted by the Commanding General, Tactical Air
Command. aml the unit continned to carry gut the mission of ~acrial
dissensination, This Specinl DDT Acrial Spraying Unit, first conmanded
by Captain Willisn Wilsen, then Major Francis MeKay, then Capiain
Lawrence Hollowell and currently C'lpmfn Rugaell Mernken, has been
in continaous operation for the past seven vears adid ks sill tie andy military
unit officially designated through Aiy Force Regulition {0 perforn the
aerial dispersal of jusecticides over ail Army and Air Force instaliafious
within the continental limits of the United States.

Assumptivn of the responsibility for aevial disseningtion pf insceticides
over Both Army and Air Foree installations within the continental Himits
of the United States by the independent Afr Force vequired publication
of a revised operationa) policy and rendered the 1944 policy obsolete.
SR 30-140-1 and AFR 90-3, hoth titled ; “lusect Control by Adreeaft,” dnd
published 17 December 1948, outiined the new delineation of responsi-
bilities and deseribed the manner i which this servive was to be requested
by installation commanders in both wilitary services. Subsequent spray
operations reflected the shortcomings. of these Regulations and  these
were corrected 1 the vevision dated 21 May. 1931, —
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installedd to prevent dripping {rom the nozzles after the motor was turned
off, The ucl transfer pumps were 10 be replaced with a frasohne—dnven,
centrifugal type pump. This is the type of equipment wh1ch exists in
e :Inttdft todday.
Tn 19048 and 1949 the Alaskan Air Counnand and the Alaska Tusect
nooled supplies of DDT, planes and personnel. and several of the
shiskay military fostallations were used for the large-scale spray tests.
This experbneital umt was orqmucd to conduct test to determine the
size of arca necessary to freat in ovder to prevent infiltration of annoying
gopulations of mosquitoes from the surrounding unsprayed areas and
tn determine dosage rates and minimum  effective insecticidal strength
rates.E® flxpetience gained from the operation of this unit was mu)rporated
into the opuamms of ihe [angley Field Unit.
© Bxperienee in Korea in 1950 indicated that insect- t1ansm1tted diseases
were endemic and might easily reach epidemic proporiiens in the wake
of hombings, burning, and the war in general if vigorous insect control
measures were not practiced, The nature of the terrain combined with the
Maid front and instability of United Nations positions precluded the
initiation of extensive ground control measures. A program for aerial
N i3the ’_I‘E‘.'“th“‘r Wwas 1l\rnpnj~r-\r] earlyv in 1951 hy the Fifth Air Torce

oyt
Vo

Acveptauee by the AAT and later the USAT of the m\pmmlnhtv
fur perfornming npu.mumu missions throughout the world for the control
of insects carried with 3t the requirement {or madification of aireralt
capable of carrying a greater pay load, capalile of flying to any Togical
target, and eapable of covering a grenler aren per single mission, In 1944
the AAT Buard developed a straight-pipe dispenser kit for the B-25
( Mitchel ) and the Donglas C-47.
aver a swath at least 300 fect wide when sprays were applied from an
altitide of 1530 feet. Because of ils lower cruising speed, greater carrying
capacity {023 gallon tank at first and later o 673 A-20 auxibary fuel
tauk), and the Tact that it was a support aireraft as opposed to a conthat
one, the C-47 was selected as the most practicable of the two airplanes and

‘has been the backboue of the nitlitary spray unit from 1946 to date.

In 1943 rescarch was conducted by Wright Field upon request of the
AAF Committee on Acrial Dispersal of Tusecticides o determine the
difference of efficiency of dispersal patterns “hy variation of the length
and diameter
to have the discharge pipe cquipiment removed and replaced by the more
progressive spray beoin kits. This cquipment consisted of a pair of
perforated tubular booms sccured below the lower surface of the wing,
one 10 cach side, The insceticide was forced mto the hooms and ot the
holes by means of a sct of electrically driven fuel transfer pumps which
maintained. a constanl pressure in the system, In 1951 it was requested
that new multiple discharge Dooms be developed. These booms were to
contain eighteen threaded orifices into which varied spray nozzles could
be screwed. [t was also stipulated. that automatic check valves should be

This equipment gave effective distribution -

of the discharge pipe. In 1949 arvingements were made

e s

Colone! Trederick Kelly, Figures quoted by Cotonel Keliy
i support of his proposal inchuded 333 cases of Japanese B. Incephalitis
and 429 eases of mataria dingnosed duving the last ball of 1950 in United
Natiems Forces in Korea, An additional 311 cases of Japanese 13 Fnccplm—
litis and approximately 400 cases of malaria were diagnosed in Japan
from hospital admittances from Korea during this same period. The |

Surgeon,

number of cases of dysentery and diarrhea were not computed, but the

mumher was known to he high, With the cooperation of FUSAK (Eighth
United States Army in Kovea). the 313t Air Division based in Japan,
aned the coordination by Teadguarters Far Fast Air Forces, the program
wias organized,

The C-47 was the aircraft of choice in the Far Fast Connnand when
plans were heing made for the organization of an acrial dissemination
unit for Korea in 1951, but C-47’s were a¢ a premium and none couid be
released for this purpose. Instead, four C-46's were madified with two
C-54 long range auxiliary tanks installed in the belly (900 gallon ("umutV)
al two [uel pressure pumps which foreed the inscclicidc through a pair

~of perforated hooms clamped heneath the horizontal stabilizers. This crude

mechanism proved efficient and the results very satislactory.

The Korean spray unit, as it was originally organized by deor
Williani M. Wilson, consisted of the four C-46 aireralt attached to the 437th
Troop Carrier- Wing based at Brady Field, Japan. These aircraft began
flving operational spray missions 17 June over a series of targets on-

" twenty-one day interval schedule. On 6 July, supervision of the program

was transferred to Lt. Wes! ey R. Nowell, Fifth Air Force Command
Medical Entomologist. The C-46 schedule was immediately inodified to
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msure spraving ol all stations once every fourteen days rather than the
origial twenty-one. Because of the enviropmental conditions and’ the
consequent rapid rebuilding of dy populations in Pusau, Taegu, and
Seoul aftér sprayving, these three cities were sprayed every seven days.
On 28 Tuly, the prograin was expanded to include spraying of the EUSAK
front line areas, Four Army L-53 ajreralt, loaned o the Air Force for the
purpose of aertal spraving, were used to supplenient the C-40 phase of
the program. These aircraft were used exclusively to spray from Hue
installations and other areas inaccessible to the larger C-46 aivcrait, At

the conclusion of the season, there were twenty-five regotarly. scheduled:
targets and special missions were Oown dver the Minsan-Ni Peace

Conierence Delegate Area and the Uijohbu Main Supply Rauvtes.

As an operational program this one of aerial disseinination was
quite unique. It was possibly one of the most truly jokt operations in
all of Korea. The 315th Air Divisicn, Japan, supplied the ships. aircrews
and provided the maintenance for the aircrait; Brady IFeld, Tapan,
scheduled the C-46 flights: a Special Air Mission Detaclumient provided the
admindstrative support for the 1.-5 phase. EUSAK provided the insccticide
used  (Tnsceticude, Adfrplane Spray 209, DT, Ol Snlution), Toaded
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e mocification and assignmnent to Okinawa and the Philippines for- the

[

focal spray programs. '

This was not the first time the T-6 had been selected and modified
for aerial dissemination duty. In January 1948, an AT-6 airplane was
siditied and released from the Panama Air Depot for use in mosquito
consieol in the Panama area, [t carried a 50-gallon tank inside the airplane
arsd dispersed a thermo expansion type aerosol spray which was especially

eifeeiive dgainst mosquitoes there.

In both theaters of operation, the coverage accomplished throngh the

swee of this ajrcraft was considered satisfactory; but in neither case was

the atrcraft considered safe. The load factor, plus the shift in center _ot'
gravily and the sluggishness of control and response made this an unsatis-
vty aireradt for this type of mission.

Ta 1951 the U. S, Army and the U. .S, Air Force placed substantial
orders with Dellavilland Aireraft of Canada Limited, for delivery of its
fewly designed “Beaver.” This aircraft has become subsequently fabelled
the 1-20 by the armed services. One model of this aircraft has bc.en
delivered modified with the installation of a drum-like 250-gallon capacity
tank which is mounted behind the pilot’s compartment and whose sides

the aircrait and perfored the pre and post-spray ground surveys, where
necessary, of the areus to he sprayed hy the Ai¢ Farce pilots. Headauarters
Fifth ‘Air Force provided the supervision and direction of the program
through the Officc of the Air Surgeon while the entive program was
coordinated through Headquarters Far Hast ‘Air Forces and onerated
within the provisions of GHQ Fir East Command Directive, “Insect
Control by Aircraft in Korea,” dated 19 May 1951, Besides this, the Korean
program: was the most extensive one of aerial dissemination ever attempted
by a military command and though experimental it assumed a vital part
of the preventive medicine program conducted by 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 was too small (44 gallons) ; maximum spray
time per load (6 minutes) was insufficient ; cruising speed (100 mph?} was
too low to be practicable since some of the targets were further than
200 miles from the home base of operations; and the aircraft was too
underpowered to be either an economical or safe spray plane. Four T-6
(Texan) aircraft were released by Headquarters FEAF for modification
for aerial dissemination and subsequent assignment to Korea as replace-
ments for the 1.-5 during the 1952 season. Thesc ajrcraft were modified
by FEAMCOM (Far Iiast Air Materiel Command), Japan, by bolting a
farge (110 gallon capacity) aluminum tank beneath the fuselage and
between the retractahle gear. The mechanism functioned through a gravity
feed and venturi principle with an electrical solenoid shut off operated
ftom the pilet’s compartment. As a result of the success of the
Korean program, Headquarters FEAF released additional T-6 aircraft

e A 2t

oot

form a portion of either side of the fusclage: Tiisarrptone s heen—

accepied as the Hght aircraft most desirable for aerial dissemination work
by the Air Force and it is being used in conjunction with the C-47’s as the
aireraft of choice to cover those arcas either too small to warrant spraying
by the larger craft or inaccessible to ther.

In addition to the USAF Special Aerial Spraying Unit based at
Langley Air Force Base and the Korcan program, which will be starting
#ts fourth year of operation in May of this year, a numbef‘ of the
oversea major Air Commands are maintaining local dissemination umits

from within their own resonrces.” These are: Thirteenth Air Force

(Philippine Islands), Twentieth Air Force (Okinawa), Alaskan Air
Command, Caribbean Air Command and U. S. Air Forces in Furope.

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. While there is one official Air Force
unit organized to perform this mission, there are nome authorized on a
permanent basis.

The necessity for positive organization for an Aerial Spray Unit
was noted by oversea air commands in 1947 and again in 1952 whe'n
Headquarters USAFE and FEAT respectively realized the value of this
method of supplementing their. Command preveniive medicine programs
and authorized their own directives and standard procedures for operation
within the theater, : '

While the AAT, later the USAF, was the instigator and leading
research agency in the aerial dispersal of insecticides by request bof the

i / ' i and private ggegeies bgcame
ACIRC through the CADI. other naticnal a (1. P g(ﬁ % @g
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mterested in the project upon conclusion of the war and many individual
rezearch reports were published, '
Acrial dissemination of mnsecticide, though performed as a supple-
wentary  preventive medicine program ‘it the Air Foirce, is actualiy
eotsidered firsy of all to be an operational rather than miedical prosgan.
Supervision and exceution of all insect and rodent control activities are
designated  as responsihilitics  of the Air Installatisig OiBees throurh
various Ar Foree Regulations, The Ajr Foree Medical Enionmloging has
an Atr Foree Specialty Code number that places him in the Medical
Service Corps. Tle is primatile ntilized for the techmical supervision of
alf programs, air and ground, devised foi the controt of noxions arthiopods,
as well as for the planving of those programs which will e execirted
and supervised by the Air Installation Ofiicor. This responsibility incliles
aertal dissemination, In cach of the oversea cotmpands during World
War 1T and the recent Korean DPolice Action, theé actial spray units
developed and utilized were conceived as preverttive medicine units and
were operated under the technical supervision of Medical Service peisonmel,
The devetopment of acrial dissemination of insecticides as a program
by the AAF and later the USAF has been supplemented by a ntnnber
of publications pertaining 1o mosquitnes, aerial spray equinment and

v gt A
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AFM 90-4, “Aerial Dispersal of Insecticides,” dated May 1951, was
drawn up by the Division of Pavements and Gmgnds of Air f[llstallatlorlls. .
It is the latest addition to the line of air spray nianuals _and ijt :;'ng)ersezcs1
T MED 200, Tt is relatively complete, contains a good bit of supp emen al
information ane is satisfactory as an information manual and operationa
gwi}‘fn 1953 two separate rescarch projects pertaining to aerial d]ssem}-
pation of insecticides were forwarded Irom the Department of the }f\xr
Force to Headquarters Air Rescarch and Developinent Cm?nagélc Ii:ur
necessary  action. Letter, DAL (ATDRD-IIF), subject: (:I;;‘ ; )
Evaluation of Aerial Spray Equipmcz} .7 dated 19 ];l.nuary 19_5‘ 1, states
i requitement has been estal?lishec} for the evaluation of faena 1@]:;’;);
eruipnaent for disseminating. insecticides for. the control o 'n’]i)sq uﬂ <
ansd pther Insects to determine the most e&i.c:lent and eqox}onnc‘i\ 11?1;(:1 ;: D(.
of performing this preventive mcdical. service. Letter, DAF ( ‘L {\ -
20-11, subject : “Aerial Dispersal Equipment for Granulategl Insecticid th..
duted 13 July 1933, snggests that this m(‘:thad of controlling n‘mslqm 01?5
might be utilized to advantage by the Air Force and regunests 't ;']\.t E_..e
availability of equipment devcloped for this purpose and a(_Iapta.)c or
i:1c!f\“’nh'n;1 ol ‘(‘..47 and L—__?,O_;]j_r_c;:a_f_t_bc_(_]_eicrnunpr[_‘ aixed that i the event

opeTatonAt oieY. T TR and 1045 @ umber of U, 5 War Department
TH MEDs were published on the general subjee! of malaria and mesguite
control. fn JO4G T MED 200, “Sprayving of DDT from Aiseraft,” was
published. The material for this bulletin was Iased primarily on the
researches of the various AAR Projects listed earlier-in this TCpOTE,

AR 90-2. Insect and Rodent Contrel.” 6 July 1950, mentions aerial’

spraving but dues not hestow the authorily for aperation of an ar-spray
unit o any mititary ageuey or section. AFR 160-60, “Coutrol of Inscct
and Rodent Borne Discases,” 26 July 1950, does not mention aerial spraying
specifically but docs preseribe the responsibilities” and functions of the
Medical Service, USAF, in the control of insect transmitted  diseases.
ATR 90-3. “Inscct Controd by Aircraft,” 21 May 1951, states that all
approved requests for application of insecticides from aircraft  within
military installations of the Army and Air Force in the continental United:
States will be forwarded to the Commanding General, Tactical Air
Command, for review and direct transmittal to the designated Air Force
operational agency.

The responsibility for the research and development aspects of aerial

dissemination is designated in Army Regulation 70-140, dated 5 May
1950, which states: “It is the responsibility of the Department of the
Air Force for the research, design, development, and evaluation of devices
and methods of aerfal dispersaf of insect and rodent control agents.” Under
the provisions of this regulation inscct and rodent control are vested in the
Army Committee for Insect and Rodent Control as regards coordination.
This Regulation also includes the Air Foree policies inasnnich as it states
that the Air TForce concurs in having the Army responsible for all of
these activities.

o

na item s available, reconmendation for a rc'scarch and (%cvc?n]‘)mcm
project ta provide a suitable dispenser be submitted for u::lmdur.z_txt}f::zl

' The mission of aerial spray is not regarded by the Qiﬁce 8 _.1?
Surgeon General as semi-quasi. The Air Force must ])Cl‘fu'!fm mscu- ('mm]o
for its own installations and mosquito  control .hy 'aerm.l spray is the
most efficient way to accomplish this under certain ‘circumistances and m.
certaln environments. As a cross-service function, the Air Force bhas

A .
. T y N 1 T4 - 1 . asts \.1’:11 of
~ gidéd the Arpiy, The regnirement for aerial spraving exists 1 ¢

our oversea zones and spray missions have heen flown over se\tem]i of the
Air Force Missile Test Range hases loeated on British \Vcs':' Indies lslz‘m(‘is.
- Aerial dissemination ol insecticide is a precise, expensive, professml‘ia}
program. The need for the program as a supplcmel‘ltary mscct (‘u-m'm
measure has been demonstrated and is accepted by the Medical Se1.1.‘.r1ce.

'Aﬁd it has been proven that under certain environmental conditions

the resuits of aerial spraying have far more than justified the development .

aud maintenance of the spray units. Skilled technicians, trained pll_ots
and qualified medical entomologists, under. the planning andv progmm.mul;g
of competent leaders will develop an adequate scientific unit that will be

“a credit to the United States Air Force and the United States Arnied

Forces as a whole, The Department of Defense recognizes t}ie fact that'
its military force cannot persist as an adequate, cxpz}m.lugg. he:al‘dayi
fighting force, prepared to occupy any zone or theater, until it is ;e‘q}np[;ecl
to fight oit all fronts, Battles and even armies have been lost or decima ei(
through insect-transmitted diseases. F he pmte'd States .f‘ur For(‘et s§
going to continue rescarch and operations in this field of insect contro]
so fong as the military requirement exists.
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from the debilitating malady through the destruction of the mosquito;
that mizlaria is all but unknown in this country; that tle yellow fever
mosquito and with it the disense, has been wiped out of most of South
America; that in many localities where a few years ago mosquitoes made
life almost unbearable, people can now sleep in unscreened rooms.

We may safely assume that the scienfists, the engineers, the
Iaborers, those working in animal husbandry, the effective core of well
trained men who condauct research and control operations will continue
their relentless warfare against the mosquito until the end of time.

There is a vital factor in the camipaign, however, without which their
strategy is handicapped and their tactics rendered inefficient and incomplete.
The citizenty holds the key to the situation, for it is on their intelligent
aril syvmpathetic eooperation that the successful issue depends. It is a
sad comtinentary, but none-the-less true, that we can cxpect no reforms
frogiy the coinmunity level up, unless public interest is aroused.

From the grass roots level which I represent, as President of The
Woman's Club of Leonia, New Jersey to the largest or smaflest in the
nation tliere is a laison of communication from the Tocal to the State
to the General Federation which is also Iaternational in organization.
Leadership is constantly being developed through various projects that
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. EOULK: The charming lady who is about to come up and speak to you I have

aacim_? for “aTi:num‘[{)\?r_of yeaxé—g not 'ihl:&ugh mosquito work but through public health
vitics, e Women's Clubs and Mosquite Commissions”  wi i

Mrs, Thomas P. Fleming, 1 * ‘?!n be discussed by

THE WOMEN’S CLUBS AND MOSQUITO COMMISSIONS*
‘Mgrs. Tromas P. FLEMING,

New Jersey State Federation of Women's Clubs,
Leonia

Within the heart of every community there exists all the clements
necessary for a dynamic approach to ideal community living. Women’s
Clubs throughout the 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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are an integral part of club work. The day is long past when club women
are “idle women with time ou their hands.”

Mosquito Associations throughout the United States can depend on
club women to assist in every phase of their program that calls for public

" support. Seek out vour local woman’s club group and discuss with them

the. program you are responsible for, in the control and elimination of
mosquitoes.

Community organization, often spearheaded by women’s clubs, is
marching daily to new conquests and pressing forward to a definite goal
— the Improvement of community service, '

Fovir: Thank you, Mrs, Fleming. The next paper, “Qbservations. 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.)
- Fourk: Apd now we'll have' a preliminary report on “The Biolegy and Control
of the Moriches Bay Fuzzbill” by Hugo Jamnback.
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