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BUREAU OF AIR COMERCE
SAFETY AKND PLAITIIUG DIVISION

SUPPLIMANTAL JUSTIFICATION
TOR
1938~3% 3UDGET ESTIVATE

INTRODUCTORY STATHM=NT

A statement of tne aims and vurwoses of the Safety and
Planning Division of the Jurzan of Alr Commerce, together with
a description of some of the work now .oing forward in tiat
Division were delivered to tne Buresu of ths Budget in con-
Junction with the Air Commnsrce 3udget Estimats for 1938-39.

That general deccription also containad the statement,
which we now reaffirm, thatl it would be most unwise to defi-
nitely decide at this tims in full detnil the specific pro-
Jects wnich should be undertaken during tue period coversd
by the Budszet estimnte., kany of tuose details connot be in-
telligently determined until results are available from the
projects now beling worked on. We realize, however, that tne
Bureau of the Budget and the Congrsss desire definite nssurancs
that money appropriated will be expended wisely and to the ad-
vantage of the Government. It 1s to vrovide that assurance

that this detalled material has been orepared.
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DETAILS OF PRESENT WORK

At the time of writines, ths Safety and Planning Division
is not yet functicning in a normnl manner by reason of the
apparently unavoidaeble delays attending tre establishment in
the Govsrnment of aew uesitions nnd our consequent innbility
to apnoint contemplated and padly needad personael. In spite
of these circumstances, however, a comprshensive prozram for
tne Current fiscal year nas veen drafted., Details of this
program, btogether with its aims rnd purposes, are to be found
on the following nases. It 1s felt that such details are of
interest cecause tney indicate tne tyoe and scope of the

activities walch will be continued in the fiscal year 1936-39.
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COPY CF ILzTier SENT TO ALL
AVIATION AGENCIES

There are forwarded herewith, for your information,
two covies of a brief article whick explains in a general way
the vlans of this new Division orf the Bureau of Alr Commerce.
We would like to keep you well-informed in this respsect so
tha® there may be a maximum of the muitual understanding which
we feel is essential to tue vest intercsts of everyone con-
cerned,

The mest important project which we w»ropese to
initiate at this time is the establisiment of a tnorough
understanding on our wart of all of the oroblems which face
the aviation industry, particularly thos. relating to safety.
Those for which there seems some nogpe of solution by Bureau
action should, we believe, be tnbulated or clarted and classi-
fied as to apoarent relative imnortance. This will wermit
us to use our limited funds to best advantaze by undertaking
the most important work first.

With this end in mind we ghould avureciate receiving
any suggestions whicih you may nave as to projects that shiould
bte undertalten or svonsored oy us. Ve are most anxious that
you appreciate the sincerity of thils request and the imcortance
which we will attach to sugecstions from well-informed sources
in the industry.
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IEPARTMENT OF COMMERCE
JURAEAU OF AIR COWERS
Masninton
RESEARCE 4D DEVELOPWETT PHOJECTS COORDIFATED

ULDER SAFEDY AND PLANNIWG DIVISION
(Reprint from Air Commerce Bulletin of Sept. 15, 1937)

all researcn wrojects and smecial studies bearing on the devel-
opment and safety of aercnautics and conducted or sumesrvised by the
Bureaw of Alr Commerce are now cgordinated undsr tne Safsty and
Planning Division recently c¢reated under the reorganization plan for
the Bureau. Richard C. Gazley, formerly Chief Aeronautical Enzinesr,
who uaag beon apwointed Chief of the new divieicn has supervision over
sevsn sections concerned witn problems relating to aireraft, airports,
air transport, education, interwational relations, power vlants, =snd
radio dsvelomment.

The Safety and Planning Division will, in ssneral, study trends
in the industry, svonsor certaian tyoes of research and investigation,
and on the basis of these studies guide the Buresau in a long range
vlanning orogram,

Projects previously in orogress nave becn assizned to the new
division and a number of new ones nseding snecial study will be under-
talkten. By closely following all problems affectinz civil aeronautics,
and those bearing upon tne relationship of the Bureau of Air Commarce
to the industry, the Division will be in a position to guide the Bureau
of Air Commerce in rformulatings policies on current problems in aeronau~

tics, such as those affecting regulations and air navigational nids, and
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will enuble it to snticipate and make ore-nrations for coming develop—
ments.

Tns scope of the Division is larze, covering as it does »nractically
the entire field of asronautical roesearchn. Siace the work of the Division
will be largely of a coordinating nature, it will not in any wny conflict
with projects now carried out vy other Governmental agencies. Jor
example, tne Burean will undert:dze no study which is already under con-
sideration by the Hational Advisory Coumiltee for Aeronautics, or which
anpropriately saould be referred to ths NeA.Code instead of being attack-
¢d by tue Bureau. EBowewver, the Division will cooperate closely with such
agencies and will exzchangze data whnere beneficial. Likewise, 1t is
olanned to take full advantans of the facilities of interested industrial
laboratories and organizations wherever wossgiole,

The Division will cbtain, from every possivle source including the
observations of its own personnsl, suzsestions as to research develooment
projecis, and will, uoon study of these suggestions, attempt to allocate
to each its wroper v»lace in a lonz range planning schedule. As many as
possible of the most urgent of these wrojects will be allotted on this
vearls schedule, the method of hnandline each case being dependent uoon
its nature and the facilities which are avallable in the Government and
in the industry.

All projects »reviously started will be carried out unless study
indicates the advisability of discrntinusnce in specific cases.

Projects adopted by the Divieion will be allocated among its ssven

sections according to the nature of the subjects. These sections are as
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follows: aircraft, airoort, air Transport, Educsational, International,
Power Plant, and Radio Develonment, all of whick are now functioning with
the exception of ths Bducaticnal and Internationsl Sections. These will
be organized later.

Projects assizned to the wvarious sccrions are as follows:

alrcraft Section

The Aircraft Section will carry out all alrcraft, sircreft instru-
ment equinment wrojects vreviously imstituted and will seek, in addition,
to determine the needs of the aircraft manufacturer and ooerator witn
rezpect to aircerafd, instrument and equipment. It will also study all
ideas and inventions submittec to0 tae Bureau.
Specifie orojscts include:
Supervisinn over existing aireraft contracts.
Survey of patent laws and resoulations as arfeecting Bureau develon-—

ment contracts ~nd the formulation of apnravriate Bureau volicies.

3« Ietermination of status of existing devices far the »revention of

ice formation on aircraft ailernns, windshields, and instrument

nitot Lieads, and the developnent of sultnble means 1f ncne exist.
4. Development and test of a means for visually revroducing in the

aireraft cockoit a properly orientated cnart of an airvort.
5. Study of proposals for assistance to glider constructors andé nilats,
Ge Development and test of a means for recording instrument readings

in an airplane cocxpit continuwously and automatically.
7. DRepresenting tne Governusent's interests with respect to an existing

cmiract witn Massacnusstts Institute of Tecunologsy for a bdlind
landing instrument and system.

by
E

Alrport Ssetiom
The aidrport Sectinn will consult with states, municipalities, air-—
craft manufacturers, and others in tihe interest of greater safety and
convenience in aermmautical noeratlons at airports of the United States
and to the end that development of o coordinated civil airways system

and the improvement of airports may keey pnace with other aeronnutiecal
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develovments. Sopecific orojects are as follows:

l. Determination of reauisites for a transoceanic seaplane terminal,
2. Development and test of a cauera and means for its use tc measurse
alrplane performance nsar the ground.
3. Compilation of a photsgraphic record of all United States
airports.
4, A national survey of airvort facilitiss and tabulation and chart
of results.

Air Trsnsport Section

In genernl, the alr Transmort Section will maintain close contact
with air lines and otaer onerators with a view to findina answers to
nroblenms comnected with *ue movenent of aircraft in comperce, Individual

projects are!

1 Prenaration of a cihart showing the elements involved in the
gsafety and olanning wark of tlie air Transport Section and the
inter-relating of such =lements.

2« Analysis of tne nilot fatigue wroblem.

3. Revresenting the Government's interests in connectlon with an
existing eontract with Golumbia University for researcn work
deszling with tlhe effeet of altitude on nilats,

Study of published airiine accident reports, particulrriy thoge
resulting in a finding 2f pilot error and determination aof
contributory causes.

Power Pl-nt Section

Tnis sectinn will scek to determine the hazardous factors in »ower
plants and will attempt to find means of reducing thnse uazards. It will
alsc keep in close touch witn new power wlant develooments and foster them
whenever advisable and »ossibles The following are svecific orojects:

le Sunpervisgsion of an exisgting contract for a barrel tyve engine.

2s Indurance test of Tunk engins.

3.  Study of wower piant vibration and development of means and
recommendatioas as in tihe aposlication of such means for the
prevention of »roneller failures resulting from vibration.

Radio Develovment Section

Studies looking to the oractical development of radio air navigatinn—~
al facilities will bs tae chief concern of the Radis Development Section.
Specific »rojects include:

l. Testing of Knoxville and Hoanoks radio ranges to determine
effects of eounternnise and silultaneous oseration.

2« Development nnd test of radio teletyoe comminicaticn means.

3. Testing a 120 Mc. transmitter to determine its suitability for
use in air traffic control.
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4, Develnsment and test »f fan type radin marker.

5. Developasnt and test of Z tyre and fan tyne radio marker re-
ceivers.

6., Develomuaent and test of 7 type rrdio marker.

7, Developuent and vest of recelver for ultrn-hizh freouency
radio range.

B. Development and test of ultra~algn frequsncy radlo range.

9, Devalopment and cosrdination of installaticn of radios instru-
ment anwroach system.

In addition t7 tnese wrojects, soeclal nroblens in lignting
ressarcl. are being carried out at the U. 5. Buresu of Standards for the
safety and Planning Division. These nare:

1., Develnmment and test of a flush tyve aircraft pasition lignt.
2. Btuly of availesble aircraft landing lisats and forrmulation of
recommendations as tn regulations pertaining theretn.

3. Develooment and test of zultable airoort ruaway illuminatorss

4, Stuay of the npniical gualities of rotating airways beacons
with referance to tuc specsd of rotation and the light
intensity.

B, Determination of thes optimum specifications for aviation
eolors.

The wrajects outlined in tus foregoing constitute the preliminary
pragran for the Safety and Planninz Division. 4s the work wmrasresses,
the necegsity for rsesearch and develoument wark on various other oro-
Jeets will undoubtedly come to lizht and these will pe included wnen
nossible.

17981
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PLAGAING FQOr SAFETY
By
Eiciard 2. Guazley, Chiced
Saicty end Planning Division
Jureo of Alr Coomercs

All of you, I =am sure, zre fonilizr wits the rewarkable
progress tnnt has taken plnee in avizsticn withiln the past fow years.
It has been a dovelopment that nas touched “hae dnily lives of 2ll of
you in onc way or anotihcr. It has mnde possitle Tac specdy delivery
of mail and expruss and has crablez us So travel di:tances in a matter
of nours tant only recently regaircen days. In aadition, wany of you
probably us. your own sirecraft in énily business for tie tromg-ortation
cf rmaterials ard perzoniel, or in your recreation uours for ploasare
and relaxation. Or, if you do not, you mere tinn lik.ly 2ave friends
or know of some ong w10 dous meke use of the zirplane in tals menner.

Noturally the guuestion of safety is of prrocmoeant importance.
If an aircroft were not rezsonably sare, then 1t would be of little
use. For, desplite its ungucstioned =mdventages in the matter of spoed
and comfort, no one would care to zaln thege 2dveontages at the rigk of
his life.

Fortun~tely, however, safcty Las kept poee with the growth of
aviztica, ard tiere sre rolrotively fos zcecliaonts, coasidoring tac volume
of travel. Of the acecidents vwhich ao occur, omly o small vercentage can
e sttribtuted to striactural er moechanieal fzilure., The usc of hetter
materials, increased skill in the fabricatlion of azircr-ft, and improved
enginenrirg teconigue kave scen to that. Fortanntely alsc that iiuae
group eof individuals which comprisces our nilots hns boen able genernlly
to kecp in step wit.. tho increasing comploxity of the machlines by dis-
playing 2 nisn degrec of skiill and competency.

Duepite the fzet that we Lave attaine. a large degrec of
safety iz present day avistion, our job is not dons -— 25 2 matter of
faet there is yet a huge unexplored 1ield before us. We umst net orly
prepare the way Tor further improvements in mechnanical safety, out we
mist learn more atout the lraman factor, and find out vwhat can be done
to decrease its importance, and cxtend our ficld of inguiry into rcalms
about whicl: we now lmow little.

Zven if all aircraft development weie o stop now our job
would not bpe finighc. begause we zre a long way Ihom und.rstaanding =11
of the nroblems of present-day aviation. Buil progress will ant stop.
ezt year's lond transvort will be lorger, and proozbly faster, than
any now built. Next year's ocean transport will Be alnost twice zs
large in chrrying copacity, as tic lorgest flying ceat now opcrating.
The rapldity of these & velopments ig brevth-t20iing in itself and is
amazing wWoen you consider thet eacs ste: forwarc must be preceded by
exiaustive rescarcer and stady to irnsurce ooth s=2dety and efficicney in
a totslly unexglored ficld, It is lilke = man running in the darl over
rough groand, wi.icl. would be utterly lmmessible without o torcn to
light the way.
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T.e Burceen of Alr fommerce is concerned primsrily with safety
in 2ll its plrses. It imposes regolztions and restrictions upon all
types of civil flyin, for tie pargose of rakirng certoin that aircraft
are alrworthy and airmen are coupetent. Fuot, in adaition to thls, toe
Bureau ucs long rezlized toe ncecuessity for study, »dlanning ana experi-
mentation, =nd hag engmesd in a certein aaount of tlis type of worle to-
ward the cnd toat 1ts rugnisztions and peliclies shiculd e helpfal rataer
then entircely restrictive, T.oe industry .as, of course, conducted c..ten-
sive expsrimentatioa in order to purfect equipment cad improve its
services.

T.e Barean of Alr Commerce nos vesn, in the past, particularly
corcerre. wWith tho iuprovement ci aics to air navigotiorn on tle Feieral
Alrvays Syaten, zlthous. algo cagozing in obticr cipcerimentation.  As
there iove vecn few precclents oy walclh menuf~cturers of this type of
egulpment coule be guided, tioe Buresw, ag praciically the sole customer
for zirvcys ai’s, has r'tuné 1t nccessary to design a lzree share of tue
materiel neuded for instsllation on too airsays.

In its plorning werls, ce2eh regiletery o.iicial of the Barean amd
eatil cxeeablve concerusd witi: installatica of airways zids, has tried to
carry on wls wurs with one wye on today =znd tle othwr on tomcrrow, fto the
cnd thnt regul-tions placed in tforce tousy, and zivwars instolled today,
shcuale not ke antigusied two or tlree yoars from new.

Tuat policy worized very well vwien tie incastry was small anu
develepinent procecicd slowl,. %e could foretell wite: some cogree el
accuracy, w.at clhznges coula be cipoeted, and ag our regnletions wurs
mads flerible from tle stard, it w25 comp.rativel. wcasy to uake the
cranges roguired to take care of advences 23 tioy core. Whon thae nireay
instzlli-=tion prggram wes formulated, 1t weg so planned tlot the ~irwags
would not rezch ticir full eanszeity witnin any ore perzod, ane plars
weTe made for an increase in tooe namboer of alces zno the Total milcage
of the airaerys from yoer toc year to accomnodste additional flying.

Ir other words, 1t was possivle %o tzle core of problems os
Ty arose and melte ad. guate provisicn for them witiicat any comuromisc
with safetvy. However, in tic last your or so, avistion has swiftly bocome
a rilgnly compleX any Lisrly teclnical factor in tue tromsportation world.
Tids growti hze coms zo papidly that vwie have 1ad just abtout all that we
coculd ao to talke carc of probluems za tley arose, witiout an opportunity
for thoughtful olanning for the Tuture.

Due to tie necessity for full attention ana full time to
the necds of olr transportztion for the present, there hss boen little
cpportunity for tle consideration of maice necded sarety wors, revision
in tecunigue, or changes in genersl policies of tou Barean,

In tezing steck cf tio situwrtion, tue Barcaw concluded toat the
obvious remedy was tlo cremticn of - diviuvion for tiie sole purpos. of
taling char v of, =znd belng reasponsivle for, all ser: concerncd with
plaaning for tlhe futur. of sviztion. Iu this way, ci.er ¢ivisions would
be flee to carry out their existing datice in conaecticn with cnforcement
0f rugulation., and constraction, wrintenanc, and operation of airvways
facilities. In tlils manner was born thi 3ar.ty anl Flanning Division.
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Beicre I po into wot=ily =23 to tlo progruess orf this divisien, I
sinowld 1ilie to prescant for your inspection thc word "3Iaitet( . is you
Inow, tint verd is once ol te most vitsy 1ad ot cue ol toe most poorly
defined in cur entire loxicon. IT..o 3700 1s troe of its antonym "La.gurous.!
In drivigg; your =agtomcbilc, 10r wxrmole, you ave ofton sscn warining signs
Tealing "Dancrius Carve" or "Douzoerois Inderscetioan.™  4s & metier of
tect tlhzt curve or interacvetiow procotly is not in & o least dangorous
if your driving is goveraed to sccomanodate toc portical-r situatice cn-
countercd. A safe curve or infurscetion woula geum to To one whiclh could
oo nogotiated with =z minitmum of cere and attention. Sindlarly, in aviation,
Vinen W ospoeas of work looking toward prezoer safoty, ve really cezmn b
rroecss of maring alrcralt casicr to fly, copatle of polng frougl scvere
wertiior without danger, and ¢ap=able of bulng hGanaled with o ziziman of carc
and attention,

bringing ~bout gre. ter gafety hms not boen entirlly negloctel bacouse it
nag been difficult. 4s - muttuer of frgb, 1 sarpeoising smount of work las
boen undertnlon in mauy ficlds. For insfaace, Govelopment worik on a
practical instrument landing system ons been goinz on for o mumber of
yuars, meny improvements Lave beon msde in troo ficld of racio, a i-rge
mmber ¢ devices ave boon poerfectoa to ~ssist in toe mavigation and
safcr operation ot alrcrart, snd vorls Los ©.oon poing ca in otlnr avonues,
guch =g ligiting regearc.. and 2ircraft dovelopment. However, ia tie past,
this worlz lng becn carrice on sore orf less ina.pendently and witlcut
systematic coordianntion.

Flenring and develcepmeant worls in thz Bureau for ths purposc of

Toe formrtion of tle Sefety and Planning Divigion broagit irto
being an agency wi.lce would bind 211 of tidis development ond rescorel. weorls
inte 3 si nle unit with clearly d.7izco objectives, tle advantzges being
oovious. A1l scctions lLwrstofore cngrgec in sefety ond planning worl:

Lave bevn droug.t into the new divislon and sever~l otley sectlonsiave tecn
2dd.d to extend recded rescarch into othoer fielas.

As its nrme incicotes, tle Safoty and Planaing Division is the
planning agency for the Burc-u of Alr Cormrce, witlh safety as o central
thome. Tie scope of tlilyg division is large, reguiring as 1t dees 2
Inowledge of tiw entire £icld of a.ronmauticsl rescarce.  Io general, the
Safet,; aad Plauning Division will s tuuy frends ia tic industry and sponsor
2ng coordinate, or initiste, cortain tyous of rescnrcel and investigation,
and on the Tesls of tlies. studics gaide tie industry and toe Burean in 2
long range vrogesn.  This divisiow will therefore serve 2s a clearing
aouse and ceerdinmting ageney witl respect to the resenrel necas of the
industry =anl the Burcau.

Tee spoeclfic rrture of tlc wore o1 tie 32foty and Planning
Divisicn con best be prosented by illustreotions ot projects waic. are
beilng und. rioloci.

duvoted to ~ircraft problems.

Crne section of tl.o Division 1is
i spite of t.w Dot toot zreat

As you will ~gree, tle ficld is large,
progress -8 been mad in aireraft dogige and ecastruction.
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The hardlin, qualitics of aircralt prescut one prodlenm, es-
peeially in the smeller types wolcl. sove buen criticized from time to
time ns being too difricalt to learn to fly. 3Jeveral contracts, lookings
towara improvements in tuis direction, were let prior to tie Tormstion
of this Division. Wactawr or not tause will preovidc a clus to the course
¢ furtler ruserrcl. cannot be doetcrmined at o early s date. Noelh lLins
been done irn the wuy of invertiens 2ucé developmeat alox this line for
years, of course, but 23 yet there docs not seem to e any formldanle
rival te tle conventiorol airplene 2s a practicel veldels. Perhnps the
angwer lies in tlie further improvementi or conventlonal types, I could
find you well-informed persong to orgus eitiier side of the question.
4s for mygelf, I do not lmmow tle snsi.r.

1

In any cvent, t.e gquestion las certainly not teen finally
settlced for omece and for s5ll, g=md if it is possible fo constrict 2 planc
that can be oporsted safely with o winimm of pileotiug ekill, it is
withoat a doubt a subject worts furtlor researci..

In 2ddition to proplems conreeted solely witl the .echonics of
alreraft coastruction and operatior, tihere is the problem of weather wliich
2sas alwzys Yeen witl us. A fermidsble fos of 21l rorms of transportation,
WeatoaeTr ASsames evVell Mmor. importance 1n aviziiocon, for 1n btle alr a pilot
is almost entirely at the mcrey of tlhe eclements, unleas he is »rmea with
efticient and proved sefcguzrds to offset each dinger s it 1s presented.

Ice 2as been one of tihe most statborn and persistent troutle
maliers, bub a great deal has been accomplisl.d in the rigtt against it.
Ingericus de-icing devices, saica by a nulszting novemsst crack ice form
inz cn toe leading edses of wings and t~il surfaces, Zave becn developed
and arv 1t scrvice use. The formotion of ice on propellers wims loug been
one of tihw cutsfanding hagzards of aireraft operation. A major advance in
the solution of tiiis provlem hams beon dDronght zbout Ly the Buresm of Air
Conmerce inm cooperzstion witl: the acvronsutics industry, with the devilon-—
ment of 2 simple device knowm s o "slingsr ripg" which provides for tle
continuous fesding of an nnti-ice solution to the propeller Hlades w.ide
tie aireraft is in flight.

Ice formntion in corburetors, equally 2s unzardous to safe flight
ag thct on propsllers, aas been the subject of extensive ruseczrcl by Bureaun
engineers. Ice in the corburstor cowvess the flow of fuel mixture, and this
way occur even waen tle outside tempuraturs le as Ligh as 50 or €0 degrecs
Fahronueit, due to tlic fact thwt the vaporizia, fuel canses = temperature
drop. Tle development of a type of certurstor tizat would be injerently ice
frec was sponsored by tle Burezu, znd was completed.

Ticre remaln, owever, somt very lmportaat preovless in conznection
with iec formation. Iece still Mas tle annoying and dongerous hanuit of
freezing on windshielads, thoereby cbatructing the pilot's vision, and on
pitot he=ds, causing in-mccurste inmstrunent readings, Ice forration oa
certzin types of ailerons carc also presont ¢ hazard. 4 nurber of organi-
Zations, working indepeadently, save beeu busily enesged on these proolems
and it is obvicus that tie Purecsu soculd give vwasntover impetis and elp is
noedeu to the end tiat everyooe intercsted may have to. results available
at tie carlicst possitle momsnt. We are prep-riug to act accordingly.
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Prescnt types of pogitlon 1i,5 ta, «@iclh protrude from the surface
ol the zirplernc, provid. o stert for t.. Torosticn of ice on wing $ivps znd
prescrnt anotier _roblewz. We telieve t' ot - satiziactory ilua;—tgp; li-Lt
would provid. 2dl d safoty and worlt is now boiln, undertalien towonrd thont
cni. Ar added odvantasc of suci: a li ot vowld be its contriovution to in-

=)

[y

creased acredyne e efficicrey.

Jormotise oge an airline pilot troug t te the Burcau an 1dea tlat

vas thought of so higlly that we are sponsoring its dovelopment. et yet
omplete, the plan 1s to provide in tio z2ivplone cockpit o propurly oricntated

chnrt of z2n airpost. W.en descending threugh: thick weather, e pllot would
see b; tlis meosns an acourate reproduetioa of the alrport below i just as
ae would sce tle alvpert 1tself in clear weztier. He iIs ther in a2 ruach
better position to 2line nis plone wits the proper runtay and aveld obstruc
tionms. Suel ar id-a, if seriously ~ovauced yuars ago, protably would have
been considered somevlat visicnary, but it very definitely las practicel
possibilitics toda;.

Alrports, 1t goes witiout saying arce "n egsentizl part of
aviatios, =nd %e¢ would oo Lelpless witoout proper sno sufiiciont airport
facilitics. For a manber of years tic Eurcsa las muintzined a secbion de-
voteo entircly to alrport worlz. Tuace en ineers of t.is scction Zave Lecn
available for coasulbtestion vith cit:-, tow:, 2nd coxmnity officisls in-
terested in constructiing or fupruving tleir airports. Under tie emorguency
wori:s prograr, ti.e iirgport Ssction frog vorlzed closely witl. tie VYorlg Zrogress
Adainistretion aud its preaccessors 1a & nationwide airport congtruction
and improverment prograc.

Ti.e Alrport Svetion, wiics 1s now a port of tie Safuty and
Plannin , Division, will contiine this worl, ond it fes Seen assignee addi-
tional futles in ceonnection with futur. plauning.

Cne ot these nrojects is closcly concerneu vwith 2 provlew which
we Lave witl us today and <Ldicly will b. even move prorounced in the future --
the rilatieon of tie size aua location of wirasorts to the types of operstions
concucted frem tler. In nn erffort teo obtain cisct inforzntion as to tnlzo-
of f 2nd landing Cistances regquireo b, different types of sirplanos in vry-
ing atmospleric conditiors nnd =t different 21titudes, rotion picture cnieras
are bein ) ased to phiotorasi. voricus alreraft as tiiey land and tolie off.
The picturcs are itliea ploced in n saecially desizned ond calibrated projector
walch tlrows the images on = _round ~loss screen. In firont of the screen
and directly =2gaiust it is = glass _»ild v.ich enrbles the COSeTVel To read
direcily tle rate of cli. v nnd angle fron tie talio-off peint. This intorma-
tion, tosttiicr vwith tie rocoiicnuations and ~dvice of tze Post Cifice DLopart-
nent, Havy Burwcu of Acvvonrutics, Ar.y sir Corwps, wrivate flyers, scie uled
alr lines -ad comuercial operntors, =2nd doto Irca otlcr sonrces vill be the
basis for fubture ~irgort plantin

Anotirer project assi ned to te fir-ort Svction calls for tle
compllntion of a plotogranlic record of all airports in tle United Sintos.
Tues. will be =2gec.pled fro tlw ar.,, =ationnl Guard und otler ~zuncles,
and will be brou..t up to date by field personncsl or tu. Buresu of Alr
Commierce z2nd aualud. T poobozranle will s.ow rocllitics of all iiads,
waetiher zoned or not, area Tvmllwblu for o pansion, draina e systen, l.ongth
ard directior of runways, Types of hnngrs and otlher bulldingss, lipiting
syste ., commnicntion syste., typu of ficld, and storage transportation

o
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facilities. Mach of tods inforsmtion wlll oo collectod from 2 nationwids
survey and sketchoa oun tue protosraphs. Tac coumlete data will boe used

to deterzine the classilicition of variocs zirports in tlhe foramlation of
plans for d.ovelemucnt over a long period. by conparisan of facllities
shown cn the photo.rapls and information collected by tle survey with the
oplnions of zirport officisls, tiie typos of =irceafs thet can bo ultlimtely
Lancleda by esch aivpert can be deteraine. . A financisl sarvey will elso be
conducted, and tiig in conjunction witlh the survey nnd plictowrapilc project
will unavle the Bareau bo detormine thc estlinted cost of the developiwnt
of 2 field and facilities to its wltirate copacity.

Somevlhiat related to airport problems and also of major i1aportance
in air transportation are tie long rangu planning aspects of g0 cuatroiling
alrvay traffic as to pruvent collisions nnd 2t the same time to keep airports
and asirways availabvle as public focilitics.

Abont 2 year 250 the Bureal insu urated an alrway traffic comtrol
system to relieve congestion along tle cirtways and ot rmjor alrports. This
systerl is urnd.r the jurisdietion of tlie Adrvays (peration Division, which
mist necossarily conccera itself witl. problen: of the present and imwediats
faturc. The Safety =nd Plarning Division, throo.l. its Air Transport 3Scctionm,
will b concerned with the future agmects of this preolen, for just as it lms
become of immoritance todsy it will certuinly assacc 8 far greater iomortonce
yerr after year as the 2.0t of trairic lucreascs. Tierefore, in cur plaming
program we Jnast atteopt to ascertain just wint oroportions tids inerezse will
assume, in whileh dircetion 1% will Te, and soope cur plong accordinly so
that we will rot Tte cougat off -arrd with nn outmoded systen f1lvo or six
yoars Trom now.

Another zajor field cf inquir, concerns tle luman elewnt. Thals
is a problea to which no existing rules cin be anplied, We can sot up
ezncting linmitotions and requireasnts ns to Uhysieal fitness zrnd piloting
slill, Dut there we smst stop, Froa tuen on we are confronted with guestios
about +wialch little 1s Mnown. We have desl nsted tais problen as "nilot
fatizue".

Tie project widell 1s sot up under this sosewict vagus heading
sovits to deteriine in specific terms those factors wilel impalr the effi-
ciency o o Dilot $o tlho end thiat sucl. factors aay Pe climinstea, uinimized
or centrclled. Tois is o vital »robles, togaificd as it 1s by the in-
creasing size, speed and corpicxity of modern and projuected airplanes. It
iz obvious tlnt the auasin. adaptive gqualities herctofore disnlayed by
fucrican pilots cannot be gtretched to a zastery of anlimited coplexity and
it ey be true thot, even under progent conditions, tle strain of coape temt
wandling thelr jobs is shiortenin,, the seful 1ife of the pilots.

A conslderable anount of regsecorcl hss beeln conducted on the
problen, but there is still =sn urtols -.oust of worlz to de done in order to
reach satisfactory aasvers and thio Dur.o-w ws3 accorded thids project a
srominent place in its sro_ra..

Returniag to mwecunnical -reblows, we cncountor the sabdject of
power plant vioration and its 1elation to propeller fnilures. TVinder socc
conditions a cerbination of vivration in the vower »land and engine Lount
is set up wiich if allovwed to comtinue usy produce a dangcrous amount of
fatiane in the propeller.



In prescnt types of sircrnft we know the points at wiicha the
vibration will toceme dnnarms, and tle neoossary precauticns are taken
to avold the dunger zene, Cur problen then is not coacerncd so much with
the elianinntion of vitration in prescat tyres, but with finding weans to
predict 2and avoid dan.crous cosbinaticns in new dosigns now in the jiz and
on the drawing bozrd. T.e Burcsu hns ziven full recosanition to this proolem
and is now conductin_ studies in cooperation witlh tlc industry to develop
neans for the wrevention of propeller frilurcs due to this causc.

Tl.e projocts agssigned to tiie Power Flant Section rcilatc to its
general resyonsibility of dotermining the hazardous factors in power plant
opernticon witl: respect te botl. forced landings end fire, and findia. means
to eliminate tl.osc hnzards.

Tie Bureay has =mintzincd a rodio developnent section for a number
of yuars wihich Lins been corcerned chiefly vithi the cdevelopnent znd perfaction
of rafic aids to air mavi.oation and this is now =z »Hart of the S=fcty and
Plznning Division.

You all are familiar with the role playsa by radio in the navi -
tion of =ircraft. As alrcraft operstions lave been extended, radio Les be-
come increasirly lmmortant. On tlhe Foedersl Alrucys Systen nore and Lore
girriiacis is beirng placed upon radio. In forser years, contzet flyins was
more or less the rule in aircraft operatiom, as tho oids necessary for fly-—
ing for lony periocds oub of si Tt of tae round ad not teen perfecte. for
extensive usc.

Hovicver, t'ic use of radio nas dimdnisheds lie wenther Liasard froo
year to year as now devices and new wenns of replacin visual contact with
radio infor:ation hiave woen perfectoa. Now alrcraft fly mere or less 2s s
ratter of course above the clouds and away from signt of the ground, but
st1il receive all the inforration needou to conduct the flight safely and
without depsrdence upon rouno landiarks. However, 1t -mst Tte pointed out

nat certein restrictions still 1li.it tlis type of flying. Rezulatiosos
forbid tle startins of ary fli it in t'we face of lmown dan_erous weatler
conditions, but if a pilot shwould euccunter such conditions unexpectedly
wille in flisht, il is possible for hin to complete the flight althousl
ais vision vay be shut off feor protroct:d reriocds.

dost of you are mrebably familiar witl, fie Federal Systes, but to
refres. your knowledge I shall oatline briefly the menner in viiich it
functions:

Buncor lid:its -nd intermedisate l-nding flelds are spaced at
regular intervals from airport to airpert. The beaconm lishts outline the
course by dots of flashiin, 1i.tts, and the landin. fields arc available if
tae pilot should need to l-nd befere reachin his destirnation.

Tien there are tie radlo strticas of tho general tyoes, taose
walch furnish voice inform=ticn to tic -~ircraft —ilot and tiose whigh
furnish radic dirsctional uldance by mDeans of aural sizmals. Taese in
turn are divided »s to brozdeast strem th.
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Also there are the teletyportiter circults wiich ferm e hmase o
runlcations networls, thae grinci al function of wiich is to cellect weather
information frez points alen  tac 2irvny. This inforootion 1s wlaced on the
mrebines at various peoiats in sequence 2nd 1s cuarrled directly teo the weatler
broadeast stations. Taiore it 1s coordinnated zarnd broadeast to pilots.

-
Lk

As the type of alrcraft opernticons om the airvais has changea fra:
year to year it aas been nccessary for ths Burenu not only fo Isep abreast
of thicse cannres so that the alds to adr wovigstion cowld bs revised to
accomwodate the new developrents, but it lies been aecessary that plans be
rede for future needs.

Tie tullz of tihe zirways system is so Tuge that revisioms cannot
ve made over-nizht, and in the post, imgrove.wnts Lzve been made lore or
less graduvally as equipnent required roplace.ent, or as uevw routes werc
constructed. Tals lns served to keep thw 2iviays =brenst of developiients
to a great extert, Tut cianwes Zave cooae go repldly within tie past Iow
years taat it has been necessery For tic Buresu to plan for conplete re-
vision and Zodernization of the systcam., The Bureaw is now siariins on a
larze scale improvenent project vihich will brin. ios facilities up to date
in every respoct.

¥any of thes: i gprovenents heve Deen nade possible by rescarca
and écvelopmeut worlt on the parl of the Radio Development Secticn. It lns
been concerne . largely witl the indeming of future requireients and fthe
carryin-; cut of experinmentsl worlz necessary to Derfeet new ldeas. DBacausc
it Lms been concerned with reguireients of the future, it is now Zossible
for tue BPurecau to -¢ shead with its mwodernization pro-ra. widch will vlace
in scrvice use squipment wilch was in the lzboratory scveral years ago.

Purther imsroveents are still in tlie laboratory or just emwrgine
fron it. For instance, a lar.e amount of worls has boon devoted to tle per—
fection of a mesns by wlich teletynowriter inchines could be operated by
rngio and reliability equal to land liune cperation Las been obtained. The
Bureau's radio develop.aent on iiecers nre now svelzin: means by which tole-
typevwriters may te placed in airecraft and tioe information ftransmitted
dircetly to the pilot. Tue pilet will reoecelve written measagecs ian f£1i -4,
thereby preventin  misunderstandings, and alsc leavin. the crew free to
gxaaine the messa es later.

Witl, tlie growtl of racio, the gquestion of froguency allocations
in tle bands now assi.ned for avistion Jurposes lLas becoiw 2 pressing onc.
In order te et around tiils prooler, and ~lso in =zn effort to obtain certein
distinct advantasos, tac utilization of ultra-:zisl frequencies is now under
serlous investi-=.ion. Twe new types of rodio maritor stations developea
for airvay traffic control yurposss osurato on wltra-l1, . frogaencles and
consid.ration 1s now bein: ives te the utilization of these freguencles
for radio range usc.

Ti.e radio ran ;e stations, ugon vizieh o pllot is dependent for
directional .midsnee 2lon. tlie 2irsays Lave 3 fendency in sozc localities
to present bont and cultiple courses waoic.. -ive thie pilot false indications
of Lis position witli respect to the airway. 3tatic, wiiich sometimes blankets
oat tie si mnals, 1s 2lso a disadvontz je.
R S
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It is now felt thint the use of fragoencies in e ultra-lis. zone
would eliminote many of tlcse disadvantsoos or ot lonst adnimize them to the
point wicere o re=tly increased cfficlency and reli-bility would be obtainen.
Projects concerned wita thwe d.velonsent -nd test of ultru-higl. frequency
radio rancc tronsiuit ters and recolvers fave deen assi mew to thwe Radio De-
velormwnt Seetion for imzwedlzte consideration.

Also ia the ficld of radio is the probles: of lardin. alreraft when
low visibility maltes it iipossible for tac pilet to malte a noral landin-
by visual econtzct witl the rouad. Waile in the eir, the zilot can asvi zte
by meons of s instiuaonts and vadie if wisibility is loverce by fog or
otirer conditioms. It is wossitle for Lin to locate tlue airport by instru-
acnt and roaio, but e rmst be atle to soc in ordzsr to land L.dis airplanec.

Ve arg COﬂtronted tlen, with the probles of findin, somc ze-ns
to rellace thie nccessity for visual contact wit.. obtiier means of furnisting

e

the inforomtion nccbss¢:y to cormplete the landiac.

At present, 1f a pilot Lenrnz by radio tint tle airport ot wlich
2o 1s to land is closcd in, e .mst l-ad at anotioer oliport, and om all
airline f11 Lts certsin airports are dosi nated in =zdvence ns nltornates
so that e can corplete hils 1100t snfely cvon thow o it docs not end ai
tre scheduled staop.

T-is, of course, scriously interfercs vwitl schedules, althoum
it 1s il.perative that sﬁfpty be considored firgt of 211. Bawu, 1t causcs
inconvenicnce to pagscn ers who rust woalt until toc wenther clears a2t the
tericinal cirsort or proceed by some otler mneans of transportation.

Thie Bureas of Alr Comerec and the =vistion industry liave Deen
concernud with tlils problew for =2 nwber cf years, ond actlve worls has
been tnd-r way in an effort to perfect = rractical instrwaent landin
gysters, Durin - the oast ten years sever al tynmes of landin. systeas 2ave
undor. one duvolopment and tests ond o congiderable fuad of 1nforzation
concernin ; thie advaate ws arnd dissdvonts_es of cach: Lag Deen obtainew. A
garvey of a11 tyres has been uade and it is now possible fo fulfill tle
roquire.ents of 2 satisfactory systen by coshinin | tie best features of
taose progssed in tic wost. The major -~irliaes, thie Federsl Coizmunica-
tions Coriidssion and the Burcnu of Alr Coiwurce arc now in ag.recnent as
te the features nccessary in a -ractical instrument landin.; systen.

Waile radioc is becomin -ore and zore iagortsnt to 2ir navi ation,
effective »trway and ~irrort 1i *tin is still of prirc concern andé tle
Bureau is conductin.: rescarci lookin | toward the imvrovoment of freilitics
of this tyse. It has nssl zed to thwe Intilonal burosu of Standards, research
srojects lodzing toward irproved airiay toacons, alvceraft landin ; 1ilts,
ranway illasiwmators :nd otier proole s in 1i.2tin .

All of the subjects discussgouw In the fore.eirn. inodaition to
others of a sinllar antnre are on the ir.edintes ;ro:rad of tle 3afety osnd
Plannin ; Division. We lmow tiat toese are not by any mesns all of the
questions that must Te answercd, but they are all ioportant and of
imaodizte concern.

17981



- 18 --

Laborstory worl In connection witi. carryin: out projects
zdopted by the Division will te perfor.ed ty agencles outside of the
Bureaw of Alr Corerce, prefurably comercinl latoratories, under the
oeneral supervision of thc Burenru ~nd su~crted in part or wholly ty our
fundis. Where 1t 1s necessary to doterndnc speciflcestioms to uide cutside
awencics, the Burezu will do sone developzent worlz, tut it sesks to avold
even sucl. actlvitiag if the result can be gntisfzetorily obtained otiher-
wige.

Tae moat important project of 2ll liag not yet vuen touclhed wpon.
It consists of a determination, study and clagsificaticn of ths resent and
future needs of the industry, the resulis of wiich should fora the basis
Tor our future pro_res, In cilber werds, it is lar_ely Futile for us to
attenpt lon, range planuin: for the industry or the Bureau until we have
first conducted some intelli ent plannin @ for curgelves. Tals worlz is
now under way and shoulc provide intensely interesztinc results., It will
nover end, of coursc, wubt perlans tlat is the seccret of the fascination
of this =rofession.

These problens are not the Buresu's concern slune. They ~re of
izportance to the entire aviation incustry and to every onc vho nalies use
of aviation in any for.a, The Burean is acting; culefly in a coordinatin;
capncity and is furnisiiing facilitiecs for tie prosecuidon of thls worlk s¢
that 1t will Be carried out alon. d finite lines. It cannot carry the
vntire burden alone, and, therefore, we are o.trescly anzious to have
su_estiong and inforvation from any inforred source so that we may truly
be in a zosition to 2id the relsted causw: of aviation and safety.

We should lilre to lLwave your individual cooperation. If you
aave any definite ideas as to projects which ghould be wadertalen, tle
Bureaw 1s anxlous to liave thwed and you may be sure tley will to iven
tie fullest considecration.
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To whom

FProject
No. Desgerintion agsiesned Be ~nrt Due
6-1 fircularize industry to F. Brinkley
cbtain surgestiens as to J. Easton Nov. 1, 1287
safety research necded, . Humnreys
analvze and chart resalts ¥. Z. Jackson

17981



Project
No.

ATRCRAFT SwCTIL 257 0TS

Deacrintion

Ty whon
aszisned

Revort Due

61-~1

£1-3

6l-4

17981

Study Army, lavy and Comnorce
agrecment with reference to bhe
develepment of fog lisrelling
device at Mossachusetts Insti-
tute of Technology and renort
as to further Gommerce nerti-
cipeticn

Studv ¢xisting contract with
Arrow Alrcraft 4 Motors Corr.
for sn experimental wirnlrne
snd rccommend appropriate
action

Study cxisting cnntract with
Stesrmen-HEammond Aircraft Corp.
for =n experimental sirnlonc

and rocommend spnropriate nection

Survey patent laws and rogu-
laticns =g affecting Pureau
development contracts and
formulete appropriatc Burean
=ction

RS

webtealf

I. H.

J. Aastnon

J. Easten
I. R. Metealf

Aus. 20, 137

Zent., 1. 1937

Sept. 1, 1937

Nov. 1, 1937
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AIRCEHAFT SECTLICN PRIJECTS - 2

Froject To whon
No. Description asel ned Report D
€1-5 Detornine status of existing

devices fcr the preventicn of J. Ireasten Prelim. auz. 20, 1937
ice formation on aircraft T. 2, Heteel? Final Dce. Y, 1837
silerons, windshields, ~rd

instrurcnt nitsot honds, ond

develop suitable mesng if

nom exist

6l~6  Stud; exieting contract vith

Funl. aireraft Co. for an J. Zeston Freliun, Sert. 1, 1937
<Xy rizentnsl alrplanc and Finrcl Dec. 15, 1957

reconuend anprornriate action

61-7 Develop and test a mernz for
visumlly reproducinz in the
sireraft cockpit a properly I. R. leteelf Dec. 15, 1937
crientsated chart of a1, sirport

57-8 Study the propossl of the
Scrring Sceietr of Anrice . Frelim. Sept. 15, 1937
s to s glider hendbook Firal Dec. 15, 1937
and t-ke mppronriste acticn

€
€
‘_l
2]
ct
3
=

67-9  Lenresunt the Government!e
interssts with refercnee to J. Eosten Feb, 1, 1938
an exigting contract with
Mansgerent & Rescarch. Inc.
for a tailless sirmlsnc

17981



23 -

AIRCHLFT STCTIOW PROJECIS - 3

Project To whem

Ho. Description sgsirned Reanort Due

£1-10  Develop ~nd test » merns for
receording instrument roadines I. 3. ketesl?
in an eirplence cockpit con-
tinuously and ~ut-maticrlly

Adpril 1, 19&8

£1-11  Represent the Government's
intervsts with respoct to
sn existing contract with I. %, Metenlf Het. 1, 1938
Mass. Institute of Technology
for a blind lsnding insfirument
and systom
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ATRPTRT SaCTITL

DROJ=CUS

Frojuct To whom
No. Degerintion agsien.d EKeport Due
o2-1  Deteraination of requisites
for a transoce~rie se-nlronc R. L. Campbell Sept. 1, 1937
terminnl
€2-2 Develop and teat s camerma and
menns for its use to meAaszurc W. k. Aldous Det. 1E, 1967
airplene performence ncar the
ground
62-3 Ccmpile o photographic
record of all United States
airports J. 3. RBoyesrd Jon. 1, 1938
624 Conduct » nntional surver
of sirport facilitles -~nd J. B. Baysrd April 1, 1938
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£IR TR.NSFORT

SELCTIIN PROJECTS

Project
o, Doscription

Tn whom
nasigpned

BReport Du-

63~1 Prewrre = chert showing the
elements irvolved in the
sefety ond plronning work of
the Air Trenzport Sedilon
snd the inter-ro lations of
sucn <lemints

63~2  analyze the pilot fatigue
problem

63-3  Heprescnt the Government's
irterests in connection with
an e¢xisting contract vith
Columbia University for re-
gsearch work desling vith the
effect of altitude on pilots

B3~4 Gtud; publislied airline
ncgldent reports, porti-
cnl ~rly thosge reenlting
ir. # fipdins of pilct
error and determine con-
tritubtory cruses

17281

J.

. Humphreys

. 0. Edgcrtcoa
=

.. Whitcheesd

Hwaphrevs

C. Edeerton

Sept. 10, 1937

Sent. 15, 1937

Oct. 1, 1937

Nov. 1, 1937
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EDUCATICNAL SECTICI PrlJZCTS
<

Thig gsecticn is non-existent at presunt,
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INTERSATIONAL, SECTI W PROJICTH

¥n snceial projecis,
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PoVER PLANT SHECTICH PROJECIS

Praject To whom
No. . Jmeeription. . .. .efssigned L L Beport Dme |

BE&-1 Study the existing contrects
with Aircrafi & Encrinc Develonp-
ment, Inc. for a barrel tyme J. H. Gelsse Sept. 1, 1937
engine end forumuls=te recom-
mindstions as to further
Aaction on this matter

w
m
T

66-2  DBndurance test of Punls engine J. H. Gel Scpt. 15, 1937

66-3 Study power plent vibratinn
and develop mesns and recon-—
nend-tions ng to the ~ppli- J. H. "missge Nov. 1, 1937
cation of such meang for
the preventicn of nropeller
f~ilures resulting from
vibration

- 10 =



RADIO DEVELOPMANT
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Project T» whon
e ___ Lescripiicn asgsigncd
57-1 Tegt Xnoxville & Rosnnke radio
ranses to deteramins effects of . M. Stusrt
counterpeises & sinultrnoous a. b, Harrison
cperntion
&7-2  Develop aad test redio tele- J. 0. Hronada
type communication menns F. D, McKeel
R. 4. Cunnrd
G673 Test A 128 Me. trensmitter to W. L., Jregscn
determine its sultability for J. C. Hromedn
usc 1n air traffic control 2. 8. Doncvan
67-4  Tevelop and test frn type H, I. Mtz
rndio marker J. M. Lee
. B Jackson
67-56 Develo. and test 7 tyne and P. 1. McKu
frn tyve redic marker re- J. C. Eronsis
ccoclvers H. I. ketyg
Jn I'lrJ'.- Lee
87v-6 Levclop and test Z type H. 7. lotr
radic nmarker Z. E. Jnackscn
67-7 Develop and test receiver P. I, beKe<l
for ultra-high froequeney J. 5. Hromada
rodin ranpge K., 4. Cunard
- 3
~ 11 -

Eo T S

Report T

Aue. 1E, 1937

Cet. 1, 1937

Now. 1, 1937

FPrelim. Sent, 1, 1637
Final March 1, 1938

Mrreh 1, 1938

Preli. Nov. 1, 1937
Finel April 1, 1938

ey 1, 1938
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AaDI DaVELOPLAWT S.CTICY PROJICTS — 2

Projuct Te whom
Ho. Descrirtion assiencd Roport Due

678  Dovelop snd test ulsvra-high J. M. e Prelim. J-n. 1, 1938
frejuency redic reonge C. E. Jacksorn  Finel July 1, 19238
AR. n. Canrrd
J. C. Hromads
S. E. Tagenrt
679 Develon end ccordinote W. L., Jackson
installaticn of radio J. C. Hromada
Ingtrument 2poroach svstem E. ©. Donoven Prelin. Aug. 20, 1837
C. E. Jaczgon Final Nov. 1, 1938
D. ... Stunrt
~. &, Horrison
5. T. Tageart
E. i, Cannrd



LIGHT RESEARCH

(At Netional Buresu f Standrrds’

Project Teo whom
o, Descrintion negigrnad Report Due
£8-1 Dovelop and test s flucsh

£8-2

68-4

£8~5

tyre sireraft positlon light
conforming vith the require-
rents of the new alr Comerce
Reguletions for an =irline
position light

Study sv-ilable aircraft 1-nd-
ing lights =nd formulste ro-
corméndaticng sas to regulations
rert-ining thereto

Dewelor and test zultable
airport runwesy i1lluminestors

Study the opticsl gualitives
¢f rotating sirivays beacons
with reference to the spead
nf rntation Aand the light
intensity

Deterrine the optimuan spsci-
fications for aviation colors

M. E. Imafecr

M. K. ILsufar

g
.

L. Sergaist

. M= 1lnand

42
=

- 17 -

J=n. 1, 198

Sept. 1, 1937

Prelinm. Get. 1, 1937
Finsal June 1, 1938

Mey 1, 193E
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ALLCCATION OF 1938-32 APPROPRIATION BY BSEQTIONS

It is contemplated that the 1939 funds will be

allocated smong tlh2 wvarious sections and activitiss
of t.e Division as shown on the summary sheet follow-
ing this vage. This allocation is bassd on the best

" knowledge now available and we believe that it will
be closely followed., It is desirsd however that suffi-
cient flexibility oe maintained to provide for readjust-
ments between sections should contingencies arise which
malke such action advisable.

The item "Development Contracts' is to provide for
research nnd experimental or developmentnl netivities
by asenciss other than the Bureauw of Alr Commerce. Such
contracts will result in reports or in specifiec articles
of experimental egquipment, or ootn. This activity, to-
gatnsr with the allotment for the llational Bureau of
Standards, may be szld to be the heart af the Divisions's
functions.,

The balance of the aprropriation 1s for evaluating
and coordinmting the results of such research and putting
thenm to practical use and for planning and initiating
further research mrojects.
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Section
or Porgousl Serviccs
Aetbivity Dopta Field  Hguipment Alreraft

SAVLYY AITD PLAGIITLG DIVISTON

wobimnted Ludgrel for 1U84U-195Y

d-

Sarety snd Pleanninp Lporopristion Onlyr

o e Purchases Operation Contracts  Snpplies __Dblizations
Executive $11,500 memmmmm mmmmmes meemmemi o s 1,000 & 12,500
Alreralt 11,000 £24,800  —mme-- o eemmmmmes s P8L,800  ememee 115,500
Lirpord £1,420 125,350 415,000 145,000 428,000 15,000 W —mmme- 287,700
Air
Trangport 11,000 21,000 - e e ———— - 43,900 0 eemme—- 50,200
Educational 5,400 2,000 —meeea m mmmmm—mm e 11,600 e e 20,600
Internetional 6,400 5,800  cmmmmme memmmmne s - e em———— - 12,200
Power Pleont 7,400 5,400 mewimea e ——— e e o e 54,000 0 emeeee 50,700
Ladio Dev, 15,980 34,500 20,000  memmmean e 116,260 ceemee 156,740
Fligh© Testing ewmwme=- 74600  cmomm—— 60,000 10,300 W mmmmee e 78,400
Light
Research ——— 25,000 1,000 e m——— et e miiree e - 26,000
Lapses  =B,00C  =10,000 ~ ~ T T T TTomonommmTmoTmmmm o Tm o mm T e 5,000 T
Subtotels 106,100  5242,16C {86,000 108,000~ 5EE,800 T T807,960 ¢1,000 $E87,520
*Testing
Station 55,000 55,000
TOTALS TI06,100 T EfaZ,Le0 91,000 105,000 T T8E,800 BT, 960 ©1,000 T TRR02,580
#U0TL; This item net incluled in original budpet staloment - sce page &6,

Other OUbligatiions

Liroraft  Developmont

e ———————— e o ——————

Total
Latiuatod

.-.22.-.



PROGRAM FOR 193639

4s will have baen noted from the foregoingz the most
important work of the Division at present consists of a
survey of tns entire aviation industry for the purpose of
tabulating and classifyingz all of its pressing vroblems so
that iney may be allotted places in a long-range plan
looking %o tasir solution in tne order of their urgency
and importance. This work has Jjust been started and we
feel that it would be most unwise to attemuwt to anticipate
ics results at tae oresent time in cormectlon with the
1938-59 program.

There ig, of course, a great deal of study and de-
velovrment work to be done in the wide-spread field of the
aeronautical sciences. It is the vastness of this field
of urgently aneeded work whicn males it sdvisable for us to
complete a careful survey before dzciding upon a definite
orogram bacause we cannot hope to accomelish thes entire job
with the funds requested and are, therefore, anxious to
evaluate and work on the most urgzsnt projects. To illus-
trate tnis point there has been compiled, on the following
pagss, A series of lists and descripitions of this Division,
starting at the earliest possibls date. These lists will
e added to and rearranzed as to order of importance as a
result of our survsy.
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AIRCRL®T SECTION PROJE (T

There follows a list of wrojects whici it is believed

the survey now bteing conducted will show should be undertaken
by the alrcraft Seetion. In this coniectina it should te
borne in mind tnat a number of wrajects are continuous from
vear to year and further tont cach of tue following classi-
fications includes numerous subelassifications, all of which
must be investigatsd:

1.

3.

179581

Prajects looking to the prevention o»f danzerous formation
nf ice on aircraft.

Although such vrajects nre now being carried out, the
racid aavance in aircraft design and performance will

.

render Turther and continucus studies nccessary.

Projeets looking to tae preventinm of nccidents due
to lightning etrikinz aircraft in fiight.

Projects lonking to the determination of and eliminatinn
0of dangerous vibration in aireraft commonents.

Trnese vrojects are extremely important from the peoint of
view 2f iasuring safety and the vromulgation of regula-
tinns tn insurs safety. Of orior immortance is the study
»f tne complex vibratinn phenomens present in power plant
ingtnllntinns.

Tais oroblem rust be attacked at ance ~nd some nrojects
will be started this year but such »rojects will con-
tinue int> next year and orobably the following years.
allied with the vibration vorojects are wrojects having
to do with tae elimination of flutter.

Flutter problems are recurrent due tn tne continunl
advences in aireraft design and perrormonce. Needless
to say, the elimination of flutter is a very immortant
natter.
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The vibration projects will produce instruments of the
strain gauge type whick can be used to great advantage
in determining stresses present in aircraft structures.
To assist manufacturers and tne Alrceraft Airworthiness
Section, this matter will be followed up and definite
projects carried out.

Projects, in cooverabtion with the Ne4.C.4., dealing with

the practical aprplication of the results of that Committs='s
fundamental researciss in both asrodynamics and aireraft
structures with a view to furnishing the aireraft manu-
facturers wita information whicn may be used directly in
their design and furnishing the Aireraft Airworthiness
Section with information on whicu to base airvorthiness
requirenents.

Such orojects will have to do with subjects such as Air-
loads on Alrcraft, Zffects of High Lift Devices on the
Structure and on Psrformance, Monocogue Design Research,
Flying Boat Eull Fesearch, etec., ctc.

Projects, in cosperation with the N.h.C.A. and the Natlonal
Bureau of Standards, to dstermine prowertiss and character-
igtics of new materials suitable for aircraft use.

In this connsction, the use of plastic materials offers many
advantages vut very little i8 known concerning thess materials.

Projects dealing with the front-wheel tricycle tyne landing
£e8rq

It is apvarent tnat this type of landing gear, because of
its manifold advantagess, ig becoming incresasingly veoular.
The Aircraft Airwortniness Sectlon already ies embarrassed
due to troe lack of airworthiness reguirements for this tywe
of ianding gear. Such regquirements, therefore, must be
promilgated as soon as vossible.

Projacts lanking to the development of essential instruments
and tne imcrovement of existing instiuments.

Sucn a2 =wroject is now being nandled and is that of revroduc-
ing in the aircraft cockpit a oronerly orientated chart of

the airport being apuroached iy the aircraft.

Future projects will include the following:



10.

13.

e Tae devsloprent of an absolute sltinmeter.

The need for such an instruonent Decomes nore
nd more acoareat as the art of instrument
lying progresses.

b. Tae determination of the proper installation
of airspezd indicators to eliminate the srrors
now existing tarousn imorooser installestion,

¢. Iretermination of the prower mstned of divareing
tne altimeter from the alrsoeed indicator to
allow calibretion of each airsoeed indicator with
regpect to the airplane in which it is installed
without introducing errors in the alfimeter.

The improvensnt of instraments, of course, is an
exarmls 77 a continudus vroject.

Projects looking to the Jotaining »f essential flight
records autouatically.

The wresent oraject 2f developing an automatic instrument
1sg will lead to other develomments along tnis line.

Projects having to do with »1iné landines systems, in co—
operatinom with the Radio Develoopment Sectinn.

The vresent mroject of developinz a tlind landing instru-
ment and system wrobably will sunw relstionshiv between
the instrament and otaer systens being develomed.

Projects, in cnoperation witi the Air Transvort Section,
dealing with aircraft design problems arising from that

section's endsavars to reduce pilot fatisue and increase
pagsenger comfort.

Such projects will include the study of aircraft design
sroblems incident to high altitude flignt, such as the
develovment of supercharged cabins.

Eizh altitude fliznt also intraiuces aerodynamic oroblems
which mst be stulied and information obtained for the
use of ailrecraft manufacturers and tue Aircraft Alrworthi-
ness Section in nromulsating regulations concerning this
tywe of flizht.
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Projects lookinz to tae improvement of aircraft
lignting, in cooperation with the National Bureau
of Standards.

Tnese nrojects will include the following:

e LanCing lights. Reguirsments for
landing ligats must be orommulzated
and rscommended to tie Aircraft Alrwortniness Section.

b. Posgition lights. Fresent vosition lights
are nnt sufficiently effective and an entirely
new system aas been suggested. Present
vosition ligats also tend to increase ics
formation. a4 <reat deal of research and
devalopient work is necessary in this field.

c. Instrument liznts. Some work is necessary
yet to develecp proper instrument 1ishting.

A thorouch study of parachute provlems with a view to

revising the Buresauls reguirements pertaining to parachutes,

parachute riggers, and exkibition parachute junvs.

A thorousgh study to determine the procedurs the Zureau
ghould follow in tlhe matter of licensing airplane and
enzine mechanics.

Projscts losking to the assisting of giider buliders and
pilots,.

Tue present study of the proposal of the Soaring Society
of Amsrica that tne Bureau saould issue a golider kandbook
prabably will lead to oiher nrojescts concerning this sub-
J‘ect.
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frojects initiated as a result of a therougn analysis

of accident reports and mechanical interruotinn to
flight revoris,

It is, of course, im:znssible tn enumsrate these o-ro-
jects until ths analysis is under way. This is annther
examnle of a series of vrojects walca will continue
from year to year.

Witn larger air aaft being built every year tne oroblem
of adeguats airports is becoming increasingly acute. It
is prabable that at least a vartial solution lies in some
sort of lauwnching device. This subject shruld bs given
intensive study.

Tae continuous situly nf all ideas and inventinns sub-
mitted tn the Bureau and projects initiatsd as a result
nf tois study.

Tne numbsr nf ideas and inventions submitted to the
Burzsau is very great aznd all nf tinese must be careully
studied to preclude tune pnssibility of A promising icdea
or invention beingz lost to the industry. Any promising
idea or invention should be developed sufficiently to
show definitely whether or not it is of oractical valus.
The Bureau, in such cases, should assist in the develon-
ment by such means as are possible.



AIRFPORT 3=CTICN PROJECTS

Tre work of this section is somewnat different
than tnat of otner scections of the Division in that 1t
is af a recurring nature. It was opnssible, thererore,
to descrive this activity in detait in the general justi-

ficatinn and that was dons.
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AIR TRATSPORT SZCTION PROJESTS

The followins list illustrates <he tyne of work assigned
t2 tne air Transporit Ssectind

Estimated
L. PIICT BEDICaL HESZ.LRCH Cost
Includes recearcn and study relative to -hysical 335,000

and mental requirements wrinr to cartification,
serindicnal axsnination reguirements, factors con-
tributingz to fatizue, fatigue results and
remedies tuocrefor. anticipate contrnctural
arransements witn f1li.gut surgsons es.ecially
qualifizd in tals sarticular fie1d of wwgsiolagy
and asycanlazy.

2. PaSSENGZIR HEALTE AlD CO0.TCRT $1C,000

Inrnlves exnerimental research to determine

gafe attainable altitudes witn reference to
oxXysen reguirements and lovrered alr -ressures.
Includes study covering suiercharging devices

to maintain sromer oxygsn content in the air

and »rower oressure witilin the cabine. Includes
study asg to correct cabin equivment and furnisn-
inzs to owrovide maximum iassenger relaxation during
long flights, alsc ianvesticatiin as to =rogsr
kinds and amounts of folds t5 be served alnft.
Zxoerinental anmnaratus incliuding dscomoression
caamber, »nd ohaysician's ssrvices will be needed
in tae wrosecatiom of this immortant study.

3o SNTI-STATIC BaDI0 noiRING DEVICE 1,500

Some wrogress wresently nade in this field.
Experiments under way and will continue with
reference to applicition of bone conduction
method of receiving radio rante signals =and
volce messares, thereby reducing to A minimum
static interference and tne annoyance exseri-
gnced in the w»regent air-conductinn method.
Involves actual fiicht fests and orocuremsnt of
additinaal aovaratus. o sutside »2rsonal
services required. .
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Tstimated
Cnst

POLARIZED LIGHT $1,00C

Study, researcs and sxs-viments in effart to
eliminnte the Lhacord and disconfort of zlare
emenating from reflscted suniisgnt and from
illuminated instrument onnels. Solution
wrobably lies in apolicatisn of a newly dis-
covered nethod »f treating glnss in A manner
causing it to polarize light rays.

4IAWAY BE4OOW SURVEY  mmeee—e

Study and research conrdinated with that of the
Bureau of Standards tn determine the most srac-—
ticable means »f airway bencon marking. Involves
exnariments 1n comaring high powsred widely

smaced beacons with lower anwered beacos spaced at
myre fragusnt intervals nnd other detalls »f tnis
narticular foru of iiluminstion. A subject of in-
crensing lumoritaasce resulting from scheduled airline
goeeds anving boen dowbled within tie -ast five years
and since the installatiocn of a majority »f oresently
¢xisting airways veacons. Prelininary reonorts now
available but mucik: fnllow-up work is needed.

RFaDIO Foll TVPE uaRKER SURVEY —— e

Sceuring tue osrover advice from reliable sources as
tn installatisn of tuils navigatiomal aid at »oints
nzeded and wresently not adequately wmarked, narti-
calarly in mountainous regions.

DEAD RECKONTHG aVIGaTION ————e

Deteriiine tae permissible gerinds of tine during
waicn ilots will be allowed t2 fly on instruments
in tne event of radin range failure »r ineffective-
ness. Involves detalled investization of fliznt
instrument efficilency, »revailing metsorolngical
conditions in soecified areas and terrain condi-
tions where fallures are nmast likely to occur.

Will 2robvably regquire some regulatinn revisions.

OXYGAN TWEALTHC APPLRATUS e -

In view »f the fact that it will in all wrobability

be found necessary to adninister oxygen %o the crew

and vassenyers on scheduled airline fli.ats if schedules
continues to be wushed wrward, contncts must oe established
with mamufacturers of oxygen inhaling avoaratuses looking
to tue oromot develowment nf wracticable devices far this
TUTPOSE.
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Tstimated
Cast

SPACTIG OF AIR LILVE SCHZDULES S

affort to bring about crordination »f scheduled
dsmartures nnd arrivals of air line aircraft at
coatrolled nnd non-controlled airmorts to the
end that cnilision hmzards may be reduced o a
minirum, Proser s.acing and some rendjustments
can orofitably be made.

AIRCH.PT LCCID=NT SURVIY —m e

Intimnte and detailed study of all aircraft
accidents attributed to »ilot error or tech~
nigue with the view of uneover.ns causes of
error; whether fati.que, lack of exverience,
mental disturbance or temporary nhysical im-
wairment. Desiraule tn use major nortion of
one emoloyeets time 1n osrover investigation
nf such accidsnts »f which thers rsre o0 many.

FIRST ID KITS AND ZiW=RCENCY EQUIPKENT e

Tnere are many divergent oolninns as to tne best
tyoe af first aid kits and otuer enargency sgquioment
whiecn should be carried in nircraft. It is felt
that an effective set of specificatinne for wvarinus
classificatins of averation sl.ould ve initiated.

INSTRUMENT COMPLEXITY S

With the advent of substantially larzer aircraft

the s2lutinn of the nrablem of instrument instal-
latimm nas osen difficult. Extensive study should

be emmloyed, otsarticularly in view »f the faet that
four-engirne airvlanes are near, to the end that
instrumsnt arransement =nd illumination may relieve
Dilots of a considerable amount of unnecessary work
and eyes strain. Manufacturers will coomerate with

the Bureau in attemmting a solutisn of this difficulty.

AIR TRAFFIC CONTROL e

Tnere is set un far the Alr Transaoort Ssction the
wosition af air Traffic Swecialist whose duty it

is to follow the activities of the Oneratinn Division
in this resard. The orovsr coordination of many of

the anticipated rescarcn activitiss of this section
with Traffic Control will require the full-time services
of suecn an employee wioee duty it will be to narticivate
in tue solutions of many weigiuty problems already recosg-
nized and which will become inersasingly camolex with
additional scheduled and non-~scheduled flying.
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Estimated
Cost

l4a, CGHROUID PeEBESOUWES SURVEY o e

A considerable amrunt of study 1s needed with
referencs to the fraining »f zrouand nersonnel
vhose duties are Iincident to the contrel and dis-
patehing af aircraft. Wnile less stectacular than

air personnel, their functions are of the utmost
importance, Survey as to actual reguirsments be-

fore such pergonnel are certificated in their
rsspective positinons is needed.

15, COORDINATION OF PILOTS! DUTIES @ =——e

Initiate, throuzh ccoveration with air lines,

a uniform procedure with reference to the
practicable sharing of cockpit duties of pilots.
There have been occasions in the past when a

laclk of complete understanding between pilot and
copilot as to thneir respective functions have re-
sulted in critical conditions. This will be further
complicated next year when an additional member is
added %o the crews of the larger aircraft.

lé. UBE CF TARACHUTES e

In connection with non-scheduled flights the proper

application of this safety deviee is most important.
Additicnal research along this line may develcops rs-—
vised rezulations as to its use.

17, ADDITIONAL USES FCR AIRCRAFT —_—

Present uses seem to be well established in regular
enannels of commerce and private uss. It is felt
that through experimentation and research, new
developments may uncover additional fields for
aircraftls practical use such as economical
transvortation of wnerishables and other smecific
freight cargoes, air ambulances, stce.

18. AIRCRAFT DESIGN PRCBIBMS e

The Air Iransport Section will of necessity co-
operate closely witn the Aircraft Section with
respect to those problems of aircraeft design
whicn are related to botwu sectionse
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19« QUARANTINE RESTRICTIONS e

With increasing international air opsrations

it is essential that additional vrecautions

be taken at ports of entry relative to
passengers! cthysieal condition. It is be-
lieved that prolonged flights at nigh altitudes
proauce flare-ups of infectiocus disorders
ordinarily difficult to destect. I'nysiological
research in this fisld by comostent ohysicians
is and will continue to be ne=dsd from the
standnoint of national nrotecticn.
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EDUCATIONAL SECTION PROJZOTS,

The Fducational Section will work in erloss cooperation
with Federal Educational asenciss and with State and Munici~
pal vodies with reference to matters of aviation education.
This work will involve at least the following activities:

1. Comnile and keep currsntly accurate a list of schools
giving aviation courses, academic or trade, such list
to classify type of instruction and degrees or certifi-
cates given.

Ze Determine *the type and nunber of school—trained em-—
ployesg needed in the aviatlon industiry.

e Compile and disseminate results of studiss looking to
coordinating the number of students and the types of
instruection witkh the nzeds of the industry.

dy Work toward similer types of instrustion for comvarable
degrees or certificatss in the various schiools.

De Interest under—graduates or post-graduste students or
instructors in scecial aviation research studies needed
in connection with the work of the Safety nnd Planning
Division and make arran~ements thnerefor.

Ge Determine the needs of the schools as to accurnts avia-
tion teaching material and take stevs to secure such
material for them.

7a Obtain information relative to aviation educational
systems and methods used in other countries and deter—
mine if thes United States may profitably uss similar
procedures,

B Assist the faculties of aviatior schonls in obtaining
competent teaching wersonnel,
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INT-RNATIONAL SECT IO PROJECTS

Tre year 1937 marks the first decade of civil aviation
in the United States, wuicn Las grown from a rough experiment
inte one of tne greatest means of traansportation in the world,
This country leads all foreign countries in tae manufacture and
operation of commsreinl aircraft and nns s=t a precedent where-
by cperating lines of othsr nations are utilizing Auncrican air-
craft egulpm=nt and accessories in treir dally opsrations.
Since domestic civil aviation in the United States hns
grown, exvnanded and now covers svery corner of this country,
it is only natural that tue indvstry should loaok to other
fields. In this regard, the international victure on aviation
vegins to take shape and offers many wnossibilities for a new
field of aeronnutical adventure,

Az domestic aviation grew in the United States, it was
necassary for the Bursau of Alr Coumer ce to grow and expand its
activities accordingly in order to keep pace with aeronautical
developmeat. The Bureau of Alr Commerce 1ls faced with a similar
sltuation as the international aersonautiecal problsms increase,
and in this regard it becomss nscessary and essential to cope
with the situation by establisning an International Section in
order t2 act as the key to the international aviation situation.

The funetions of this section are indicated in the follow—
ing tabulaticn, and as work gprogregses, there will be many new
rhases of the work developed and new functions created.

In order to intelligently carry out these functinons in the
bhest interest and bensfit »f tne Goverament, and to sceomplish
the purpose contemplated, it is necessary that sufficient funds
be asprooriateds The 1938 approoriation allswed this section to
establish an office that would take care of the immediate nseds
of intermational asrnonautical activities. This office will
study aeronautical develooments of foreign countries and will
centralize aviation information for distribution to the various
offices of tue Bureau of air Commerce regquiring this data. 3By
the end of tae 1938 fiscal year this »ffice will be well
established nnd in & position to expand and earry on its work.
It will become more involved in international problems, as
aviatiom grows, wihicn will require an inerease in office and
versontel activities, This section will:
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l. Secure complste information in detail for the Bureau of
Alr Coummerce concerning:

(a)

(b)

(1)

(3)

€

All foreign and other International Air
Transportation systems.

The method and degree of Government subsidy
of various European and South American Alr
Linep.

The amount of capital invested in each
operaticn and Tivision of ownership fthereof.

The types of aircraft, accessories and general
equitment used.

The total of personnel emoloyed, by classifi-~
cations.

Flight time limitations for nileots and other
craw persannel.

Maintenance methods, vrocedures and eguipment
usede (The details of government reculations
governing operation}.

The extent and type of Navigation facilities
supplied by tre Governmont and by the individual
ozerators, including all information on meteoro-
logical facilitiss and methods ussed.

All general information as to techniaque of
operation, training and control of personnel,
etc.

Prysical standards required. Frequency of
physical and professional gualification ex-
aminations.

In general, all information that can be acquired
relative to every phass of civil asronautics. the
extent tnareof, the rate of growth, and the probable
expansion, with particular reference to nlans for
ths future in connection with national and inter-
national ezpansion that may possibly affect ths
United States from the standpoint of air tran-
svortation as ws1ll as from the standpoint of ex—
panslincn of commerce.
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2o Gat .er and transmit to the 3ureaun of Air Commerce,
ail availsbls informetlon for use in establishing
or revisias reciprocal agrecements between thne United
States and other Nations in matters mertaining tec civil
acronzutics.

3e Gather and furnish the Bureau of Air Commerce with
all avallabls tecimical information as to new develop—
ments in aireraft, engines and »ropellers, and all air-
craft accesgorles, including radio.

4. Represent the Secretary in conferences held aproad, re-
lating to civil aeronautics.

5. OCoouverate witn all United Staftes forelgn renresentatlives
with referencee to the exosnsion of foreisn marlkets for
Amerigan civil aircraft and accessories.

6. Represent The Sscretary wita forsizn purchasers of American
aircraft in matters relestinz to guestions thnt arise from
tims to time, partieularly witsa such lar.se purchasers of

American airecraft as the K.L.M. of Holland.

7. HMalntain a close contact and cooperate with the foreign
asronautical offices of tas varicus Devartments of the
United States Government. T.e following are some of the
organizations that will be contncted and with which a
working agreement will be established,

(&) Maritime Commission

Aderonautical S=ction

Asronautical advisor, Grover Loening.
(B) Devartment of Commerce

Forelgn and Domestlc Commerce

Aeronautics Trade Section. Chief,

Browaer V. Yorks

Assistant Trade Commissinomer B. T. Benscn
(c) Natinnal Advisory Committee for Asron~utics
(d) National Aeromnautical Association

(e) MWational Aeronnnatical Chamber of Commerce

{£f) TForeign Bmbassies and Legations.
(4ir Representatives).

() Foreign Offices of International Operators.

FAA ILabrary

17331
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()

(1)

(3}

(Xx)

- 50 ~

State Deoariment,.
(Mr. Murpny, Comesul in the State Denartment
is Lialson Official hLeotween State and
Comm=Toee )

War Departrnsnt
(Air Attaches in foreign countries.)
(G-2, in Washington.)

Navy Devpartment
(Air Revresentatives in fureign countries.)
(Office of Waval Intelligence, Washington.)

Treasury Devartment
(Coast Guard Scrvice.)

Post Qffice Deparitment
(Foreign Alr Mail.)
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POCR FLALT HECTIC. PROJSCTS

Tt is estimated tlat 2 sua of $300,000 could well be
gpent bWy the Powser Flant Section alone. Ve are reguesting
cnly approxinately one-sixth of thut smount at the present
time inasruch ar the budget for other activities of the
Division is 2lsoc comparaily less than would be desirable,
but the nsed for such work is well Fllustrated by the follow=-
ing tabulation of shs activities which should be undsrtaken
in this field:

1. TIaventions: The Burcau of air Commcres is the sole
Government ugoney authericed te assist in the de-
velepmont of inventiors of intesrest fto conrercial
geronautics and as such is besisgod with rsguests
for assistance. T¢ render assistorces in thosc
cx808 roleting to power plants whon such assistance
is warramtsd, an allotmont of $75,000 should be set

Upe ====———— —————- ————— - e $ 75,000

i

2. Engzinss: There are two wzjor development projects

wiich should be sporsored by the Bureau.

{a) One is the development of oil
engines in wnich this couutry
now trails the world. The
Nutional Advisory Cormittee for
Aeronautics has spent nuch tinme
and money in ressarch on this sub-
Jeet but it is not authorized to
z0 beyond the research stage. The
rasults of its research have not
as yvet been reduced to practical
application in asreovsutics and this
should be donce In this connection
new forms of engine corstruction cs-
peciglily adaptzd te the Dicscl cvele
shculd be developcd to roduce the
weight of such ongincs, ————=--- ——————— $ 100,000

(b) The sccond major problem is thet of

rceducing tho costs of cngines for
private flying. UWew forms of enginos
should be encourhged where thoy result
in a cest reduction. The two-streoke
cycle engine offers ¢xcoeptioncl possi-
bilitics of secomplishing thoe desired
result and its experimental development
should be fostorede Again the National
Advisory Comndttes for Acronautics in

17951 its owm laboratories -ndi at thc !assa-
chusctts Institute of Technolegy is making
definits progress toward the solution of
tnosc problewms wiiich ezn be clessificd under
tnc heading of rescarch but beoyond this
point it cannot goe ——————-——————m—e—a= ——— 60,000


http://Instit.uk

{c¢} Thc rcsults so fer attained with the
barrcl typc two—stroke cyele ongine
under Burcau Jovtrset No. 36-5555
varrant a continuntion of Burezu rssis-
taince in this deovsoloprent, including its
applic tion to opercticn on the Dicscl
CyCle = e e e -—  $30,000

Acccssories: The cosis of power pl-ont =ccessories
arg inordin-tcly high. A thorough study should be
mado of the ~pplic.tion of the products of cther in-
dustrics to avigation uss. Fregquently such possible
applic tioms orec c¢2:llaed to our ottcntion but they
crnnot be uscd until they have beon subjectod to
thorsugh proving tosts. The aviction merket as com-
pered to the autometive m.rket is so insignificant
thxt the monulacturer of such orticles is not suffi-
clently intcrested to w ke such tosts. To corry on
sucl i1 invesdig tion ~nd to conduct the necossory
testg: mmmmm e e 10,000

Jovoocrttion with tirworthiness Section: The Air-
worthiness Scetion froquently h g problems of

liccnsing which con only bc =nswercd by the con-

duct of speci 1 tests, the cost of which connot

bc justifisbly pl-ocod on others. To corry -n

tosts roquested by this scetion: —--———————m-— 15,000

Investig-tions —nd cxperimentcl work leoking
toward ths reducticn of fire hazerd in nirercfi
POWOT plintg ===r—m e e e 10,000

— . i
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rADI0 DEVEIOAME T SECTION PROJECTS

1.

There follows a pertial list of the projects demanding
the atiention of the Radio Development Section:

Gonstrvetion of an exnerimertal radio range and
Yrozdeszst station in the vicinity of Washington
where problems of radio renze opersticn may be
investigated without interruption of renge ser=

vice on existing airways. ———=-—--————————mm——rm———a

Development of eguipment for ground to airerafi
radio lsletype operatiocn which will permit tele—
Uyoe broadcazts of weuther and othor infermetion

to aircraft in flight. —==~—r—re——m—— e

Purch.se and install equipment for zn instrument
linding system in rccord-ncc with the spocifications
prepared by the RTCA subcomnitiee which hns been
studying instrument londing systems, ~nd sponsor
Turther service tasts con this syston. -—

Exporinentnl cnd drvelopmont work on the use of
ultrz high r-dio frequcneies for rodic range, and
ground te aircr.ft radioc teleophone service., ———————

Testing of newly devclopod commereinl radic equip-
ment hoving ~n cpplicotion in the field of ir navi-
ErTione m=mmm e e e e e e

Freparation of specificntions for equipment rnd
plonning for locstion -nd instcllotion of A multi-
chinnel rdio telotypo systom on cstrblished
WY B e = e e ——————

Lok~ —erirl fisld intonsity survey of the United
5t tes to dotermine the Loximum tolersble intcrfer-
ence betweon rodio rango strntions under opernting
conditions, ~nd to cstrblish » scientific bosis for
dotecrmining s«fe geogrophicnl ~nd frcousncy soprra-
tions of mirv~y r-dic ficilities. ———=—m—m=—smcmmnea

Rescrnrch ond development work towoard improvemeont
of exdsting ~irwoy r dic freilitics, ~=——==——e———era-

50,000

25,000

Sponsor wund dircet further ruse-rch work on the elimi-

n.tion of procipitation strtic. ————r—————ememco—e-

25,000

$232,000
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FLICH, TESTING

It is cbviously impossible for the Division to perform
tests of aircraft und sirmay equipment unless adequete aircraft
wrz availsble for the test fiight worl Iwnvolved. The only air-
craft presently available to the Division for this purpese is
an obsolete ond under-powered riodel which hes such poor perform-
ance =285 to be too dangerous for sore of the work invelved. This
alrplane is zlsc too smell o corry the persenncl and equipment
necded for a large proportion of the test flying. A spoecific
cese 2t h:nd invelves medical observation, including blood tests,
of individuals 2t high altituds in sireraft in connection with
cur pilot faliguo studies. Tnis worlk cnnnot be deons with the
“irplone rnow =v..ilublc. For work in connection with rodio st-tir,
lightning, sirplific tion of existing cockpit cozploxities, ice
proventiosn wnd similar studies nlso it is cssenti:l that we h-ve
. modern, high-sp.od twossnging cirplone.

Wo thereforo propose to purchose the most cconomicnl two-
enginsy high-specd rirpl ne which wo ¢ n obtnin and ir ~dditicn
will need 2t lorst ene othor smellor, single—engine .irpl-ne.
The itom of $60,000 is includzd i~ the budget for these pur-
ch.ses. If fthis sum preves to be sufficiont we will zlsc pur-
chase ~ third smnll airplone so thot our present onc mny be
rotired.

Tho budget provides for two test pilots to fly thoso
~irplanes. Since soveral members of our staff -re¢ pilets =nd
¢c-n if nccessary poerform somce of the less hnz-rdous flying,
it 1s belioved that two toest pllots are sufficicnt.
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LIGHTTN G RESEARCH

It is believed thot this subjict is cemprchensively
cxpliined in the general justific:tion. It might be well
to cdd, howover, tht the services of the skillsd scientists
of the !~ticnal Bursau of 3t-ndords cre abscolutoly ossential
to the Burecu of Air Commerce in connection with this importont

subjoct of lights.
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TESTILNG STATION

The item of $55,000 1lissed under tho title of "Equipment-—
Testing St tirn" is rn rdditicn-l itom which w.s not included
in tho Budget Estimrte forrcrly submittceds The renewn for
this omission xnd the ncod for this itom will ~pperr in
tiie following discussiin.

The nced for a testing stoticn or proving ground
for ncw sircrnft cnd ~irw~y dovices wos cxploined ir the
supplemcentrl justifiec tirn for tho 1937-38 -~ppropricti-n
cad further oxplrnntica wppoirs in ths gonerl justificotion
fr~r the 1938-39 budget. In spitc »f the fict however th-t
the C-ngress clonrly intended this prejcet tr g frrw.rd
in 1937-33 the Approprirtion fet cond-ins no speoeific
ruthrrization therefor. It ppo-rca to us, up~n rc ding
ths nct, th-t o gmrll p-rt -~ the -ppropri-{icn "Istablish-
ment NF Air Nevigation Foeilities 1937-33" could -pprepri-
~toly be used for the purchnse of l-nd =nd the orcetien of
the ncecoss:ry buildings for this purpssc ~nd such ncti-n
wrs intended -t the time the 1938-39 budget wns originclly
dr~ftsde Poing extremely desirous, hiwever, of cinfrming
oxrotly with the intended provisicns we awo sines dinsti-
tuted = ¢ reful investig timn ~n this print which indic tes
thot, if such purchnses .ro nllcwed. undar tho 1937-38 ~cit
they will ~f necossity be chorged ~g-inst the ppropriztion
"S=fety wnd Ploaning”. The drostic redustion mide in thot
~pprepriction bolow the ~mrunt which vwns estim~ted -8
necessary will, however, offectuslly prevent 21 cxpendi-
turc gre~ter th-n th-t necesszry to -ccguiro the 1ond and
¢gondition it for use. The .m~unt rogqueosted for 1938-39
will, theref.re, be necoss.ry for the crecti n ~f hrongor
ond ghep feilities =nd far the ingtzllotien 2 tho ~ther
testing freilitics centempleted. It is felt th-t this
projcet is ~f spocinl importoree nd is -n urgent duty
of thoe Grveramont.

17961
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a1t

ALLOTMZLT OF FrorSONMIEL

1

The pers-nuel conteupl ted for scell of the varicus
scetiongs 18 shown cn tho chori following. The very small
gize »f 211 -~f theso sceti:ns with rospiet to the wice
scape of their setivities is sclf-ovident ~nd irndic-tes

the sinccre inftent of the Burecnu te ~ceomplish thoe maximum
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SAFETY AYWD PLANNTING

Allce tin of P.rsonnel Tiseol Yerre

1939 ond 1938

Scecticn 1939 1928
EBxccutive = = = = = = = = = 3 3
Airernft - - = = - = - = - 10 7
Alrport = = = = = = = = = 62 3.5
JAr Transport - - = - - - 9 6
Educati nrl = = = - - e - - 3

Interncticnal = - = = = = = 4 3
Power Plrnt = = = = = = = = 3 2
Eadi» Develepment — = = = - i9 14




