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DEVEL.OPMKNT OF A SAFETY AND PLANNING PFiOGFiAM 

Fcdmrd C. Gaaley 
Chef, Safety and Planrung Dlvlslon 

Poll- the argsnleation in the Bureau of AFr 
ocUUI8i"ce of a separate unit for the prosecution of all 
safety and planmng work a survey of all authmtative 
avlatlon sources was made to detemdne in detal the con- 
caved dutzs of such a wt. 

The voluminouE resul.ts of thM survey were 
analyzed mth reference to the basic le~slatlon under 
whxh the Bureau operates and -were classlfled as to type 
and ObJeCtlTe. A summary of the f-1 classifxatmn, 
Ustmg all of the deta1lproJects mder conslderatlon, 
IS given on ala-t 90. 22. 

It 1s concluded that the amomt of safety and 
planrung work requi-ed to effectively discharge the obr 
L&Ions of the E%reau 1s so large in comp~son~lth 
the resources wallable that appreciable progress can 
only be expected on some of the Items of the most urgent. 
nature. 

Details of the safety and plamung work now in 
progress have been tabulated and are presented mthe 
append= to ths report. 
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INTRODUCTION 

Prior to 1937 the plan of operation of the Bureau 
of Au Commerce requred each Dlvlslon thereof to assume i-e- 
sponslblllty, not only for Its routme regulatory or mamte- 
nanoe functions, but also for such plannmg and other specml 
work as was necessary to antxlpate future development and to 
solve the numerous pressmg problems whxh always associate 
themselves mxth a rapidly gro-g industry. This system was 
well adapted to earlrer anatIon development but continued ex- 
pansion of the industry has made It unsatisfactory. It was 
tiflcult, If not Impossible, to effect coordlnatlon and 
stability mtiun the Bureau wxth reference to workug toward 
planned obJectIves. Furthermore the var=ous Dlvlsxons were 
so pressed mth a large volume of Imperative routine work that 
It was lmposslble for them to give full conslderatran to any- 
thmg else. 

To improve this sltuatlon there was created in the 
Bureau on July 1, 1937, a new Dlvlslon to be !aorm as the 
Safety and Planning Dlvlslon. The pm-pose of thu Ihnslon 
1s to relieve all other Bureau Dlvlslons of all work loohng 
to the future, thereby se-ng as a coordr&.mg agency de- 
voted to the thoughtful plamun g and detallxork necessary to 
reach sound and yltelllgent obJectIves. Such ObJeCtlVeS m- 
valve all of the policies, procedures and mechan~al develop 
lcent requred to reach and retam fully effective adn&lstra- 
tmm of the Au Golmnerce Act. 

DetaiLs of Safety and Planrung Functions 

PI-ellrmnary study and analysx showed that the safety 
and plarrrvng obllgatlons of the Bureau under the Ax- Cournerce 
Act requred attention to the follang subJects: 

1. A national civil au-ways system; 

2. air cari-ler operation problems, 

3. Safe and effxlent 

15aj 
an-craft, 
a1roraft lnstl-llments, 

(c) arcraft power plats, 

I:{ 
alroraft equpment, and 
au navlgatlon facllitxes; 

4. International air navlgatlon 
arrangementsi 
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5. A natIona program of aeronautxal 
education; 

6. Pr1vat.e flymg problems; 

7. Other non-schedule flylngr and 

8. Any other air commerce matters of 
interest to the Federal Government. 

Continug the enalysm further there are, as IS 
well kom, other Federal agencies which are obligated to 
mterest themselves in portIons of some of the foregomg 
subJecta. These mclude the NatIonal Advisory Comuittee for 
Aeronautxcs and the National meau of Standards, both of 
whxh engage in fundamental tectical research3 the w An 
Corps and the Bureau of Aeronautxs, Navy Department, whxh 
conduct some techrucal research and development of Interest 
to clvrl aeronautws~ the Department of State, Mitch super- 
vlses mternatlonal mattersj the Bureau of Foreign and Domestic 
Commerce; the Interstate Commerce Gommss~onj the Post Office 
Department and the Department of Labor. In addztlon there ex. 
1st numerous non-governmental agencies,such as manufacturers, 
operators and uuversltu?s wlch have well equpped laboratories 
and conduct a great deal of valuable aeronautical research work. 

A al-fxant factor 111 this connectIon, however, 
is that all of such work which 1s applxable to clvll avlatlon 
regulation or promotIon must come to the attention of the 
Bureau of Au- Commerce for such applxatlon. T~LY 1s fortunate 
for purposes of Federal coordlnatlon and 1s further fortunate 
m that It permits the Bureau of Au- Com~rce to function with- 
out a research laboratory and without foreign offlces and thus 
automatxally prevents dupllcatlon of effort. 

It 1s obvious from the foregolng discussun that 
one of the chief functions of the Bureau of Au Commerce is 
to maintain farmllarltywxth aeronautxal research actlvltles 
m all agencies to the end that they may be guded and coordi- 
nated to fit the needs of civil avlatxn. 

An addItIona fun&Ion whxh 1s equally obvious after 
some thought arises from the inevitable charaoterlstlc of newly 
evolved theorxes, formulae, ideas and mechanisms. They must 
always be subJected to a period of scrutmy, tru.1 and modlfl- 
catTLon laown as study and development before they can be applved 
to the practxal usage of safeguarding lives. In ths field no 
agency except the Bureau of Ax Cormnerce has the experience or 
means to act. 
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Detaiis of Organmat~on 

The orgemaatlon which vras planned for effectively 
dlschargmg these functions consmts of eight SectIons as 
follows 

1. Axcraft SectIon 

2. Au-port Section 

3. Au Transport Section 

4. Educational SectIon 

5. International Section 

6. Pmr Plant SectIon 

7. Red10 Develovnt Section 

8. Private Flymg SectIon 

None of these Sections is fully manned es yet. At 
the moment of writing there 18, m fact, no personnel assigned 
to the Fducat~onel end Private FlyzLng sections. Dellberat1on 
m completmg the staff has been dxtated by the follomng 
factors. 

(a)- Budgetary lmltatlons. 

(b) A desze to reach a full understanding 
of the exact PrOJSCtS whxh would be re- 
qured of each Section. 

(c) An timeted need for fading end appomtmg 
outstandmg experts m the flelds of actlvlty 
mvolved. 

A skeleton staff ma organized largely bytransferrlng 
to the new Divlslon sane of the Bureau personnel previously en- 
gaged m related mark. Complete development of the staff comple- 
ment ml1 probably take several years, dependent upon the funds 
avaIlable. 
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PROCEDURE FOLLDEll 

A plan of general actlnty having been developed 
the next step xxs obnously a dete-ation, in detnl, of 
the specific work to be uniertaken. In this connection 
several fundamental factors were h&ately obvious as 
mill appear from the f0llaKing discussion: 

Ardysm of the functlons of the Bureau, combined 
mth past expenence, showed that them were a number of pro- 
Jects of a continnous or recurring nature. which automatically 
became oblxgatlons of the Safety and Plaxmjng mvlsion. 

It is obvious for exanqzzle that an agency can have 
no satisfactory howledge of trends in atiation develownt, 
the regulatory or developntal needs of the industry or the 
possibihties of supplying moved aFwy equipment, unless 
it mnntams a close liaison with the research laboratories 
and other agencies throughout the country (or Weed in the 
entire world) that contribute to avlatlon advancement end 
mless it maintaFns contlnuoue contact with aircraft m 
facturers and operators. 

A further illustration lies in the fact that the 
secretary of Commerce is the recipxnt of a large vollmm of 
correspondence and unportmtles from people clalrmng to bare 
new ideas or inventions which ml1 contribute to the advance- 
ment of aeronautIca science or flight safety. The subJect 
matter of these submissions may be of a meehanxal nature or 
it may dealmith the regulations or orgtizatlon of the 
Bureau of Ax- Commerce. Most of these people request Federal 
funds for the development of then ideas to the point of practi- 
cal applxatlon. They must all be considered on the merit of 
the Idea advanced to the end that Irorthivhile developments may 
be encouraged. Tnen the subject matter falls nthin the juris- 
diction of other agencxes It must at least be appropnately 
referred. 

Here, therefore, is a group of inescapable projects 
for incorporatIon in the Eureauls Safety and Planning program. 
Theyxull be referred to as "Routme Projects" and form the 
background for the pmsecutlon of safety and planning work. 



Specml Projects Revloasly Started 

A number of specml proJects of a non-routme nature 
were already proceedmg m the Bureau 01‘ 1x1 outslde agencxes 
under contract mth the Bureau. 

Thu was particularly the case wlthrespect to radio 
air navigation fac111txes as has been shown 1~1 some of the 
Bureau reports Mach have been publmhed III the past fm months. 
Radzo landing system expermentatlon has covered a period of 
ten years and radio teletypemlter work a period of seven years. 
Other illustrations emsted in the several contracts to whxh 
the Bureau was comntted m connection with arplane and engme 
developmental actlvltxs, medical &tiles and the llke. 

Rosecutlon of these projects therefore became an 
mmedxxte and indIsputable part of the program to be followed. 
They were accordmgly assigned to the approprmte Sections for 
suitable actlon. 

New Specml Projects 

Havmg provided for what mght be termed the nfuted 
obllgatxons' of the Bureau as exempllfxd by routme proJects 
and specml projects previously started, It then became neces- 
sary to decide upon the new special proJects wkuhwould be 
mdertaken mth any funds and facllltles uhxh mght remam 
available. 

This phase of the work under dxzussmn 1s at once 
the most slgrufxant and the most co!nplex. Even a cursory con- 
slderation brings to mnd the mde range of dmerse subJects 
evolved, the dzfflculty of attemptmg to foresee future de- 
veloFnts, the length of tvne required to complete a proJect 
once latched and the danger of poor Judgement 111 estmatmg 
relative importance when attempt- to establmh prlorltles. 

At tius Juncture It was decided to appeal to all 
the authorxtatlve sources avaIlable for suggestions and com- 
ments. It sas hoped that thu procedure would be helpful 
y1 estabtistig the basx for a sound and constructive pro- 
gram wbch would be pursued If and as funds therefor became 
available. 

Accordvlgly all persons 111 executive or authorlta- 
t3.ve posltlons m governmental and non-governmental anatIon 
agencies, ucludlng Bureau of Au Commerce personnel, and UI 
all scxntlflc end manufacturmg aulatlon organxatlons were 
contacted by letter, telephone or personal vlslt. If any xere 
missed, such O~~SS~O~ was -tentronal and they are heremth 
sincerely requested to forward any suggestions CT comments 
tich occur to them. The Congressional Record was also con- 
sulted for help or umtructlon in tbs connection. 
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RESULTS OF SURVEY 

The excellent and volum.mous response to the 
Bureau's request for suggestions is mdlcatlve of the 
genuine need for constructive effort ~II this field. 

All of the material received was analyzed and 
separated in accordance mth the functIona orgaruzatum 
of the Safety and Planning Dlvlsion. All projects, ~TI- 
cludlng those of a routine nature, the special ones pre- 
viously sta?t.ed, and the proposed new ones, -Awe then care- 
fully listed in accordance with these functional groupings. 
Wlxrever possible the order of listing represents the 
appromte order Fn which the projects Ilnght logically be 
undertaken, exther by reason of established priority, or 
importance, or the relative probablllty of an early solution 
to the problem evolved. It must be realized, however, that 
the accuracy of the order of l~tmg 1s problematxal and 
that the actual schedule of solutions ~~11 be dependent upon 
future developments. 

It l~lll also be noted III the case of the Educational 
and International sectlons particularly that most of the proJects 
listed ape simultaneous and therefore have no priority. 

The h&s, by Sections, are included herein on Charts 
1 to 21, vrluoh serve as xorking charts for the further analysis 
which follcnrs 

In reabng the charts It ~lll be observed that 
identical or sudlar subJects are, In some mstances, l?.sted 
for two different SectIons. Where ths 18 the case It mdl- 
cates that each SectIon null work on a &fferent aspect of 
the project. Projects relating to private flpng are assIgned 
temporarily to the exLstmg SectIons, pending the establxsh- 
ment of a Private plying SectIon. 

DISCUSSION 

Exarmnetion of the 162 items listed on Charts 1 to 
21 shows that the volume of work to be done makes It difficult 
to obtm a clear understanding of the obJectIves uwolved. 
The situation is further confused by the fact that some of ths 
proJects are routine and therefore continuous, some mll in- 
volve such a long period of effort as to be semi-contmnuous 
and others are relatively short. It seemed wise at thu point 
therefore to attempt to clarify the matter by further classlfl- 
catlon, talang into conslderatlon the ultuwate obJectIves. 



Separation of Routlne Frolects 

As a fmst step, m order to expedite analysis, it 
was decided to remove from the charts all routme or back- 
ground proJects. Such proJecta are of an adrmmstrative 
nature, and ape III a somewhat different category from the 
rest. Thx leaves for conslderatlon, therefore, only pro- 
Jects whxh mght be expected to be completed and dlscon- 
tmued at some tune in the future, length of tm bemg 
dependent upon the state of a particular art or science. 
These are the items which have been referred to as "Special 
F?oJects" m the foregomg. 

Classifxatlon of Special Prolects as to Type 

Detalled exmmat~on of the special proJects shows 
that they fall into two broad categories, dependent upon the 
circumstances from wbxh they arise and the Imm&ate urgency 
of completion. These categories are as follows! 

Sernce Ro3ects - Those special proJects 
whxh are classlfled under this heading are 
the proJects directed tomwd unproved safety 
under enstlng condltlons. They aTe dictated 
by some imw3lat.e need and usually it is 
necessary that theu- solutions look to the 
present rather than the future. 

Examples of tlus type of proJect are 
those du-ected toward reliable functioning 
of the enstlng radio ranges and assistance 
1~1 the lnspectlon and tests of the new ones 
now being tinstalled. As a long-range pro- 
posltxm It IS hoped that many of the prob- 
lems involved ml1 be solved by the use of 
ultra-hgh frequencies but that, as a com- 
plete solution, 1s some distance xx the 
future and 1s moreover St111 problematxal, 
so more Ymnedute measures are desirable 
If procurable 

Fi-oJects dealing mth the procurement 
and applxatlon of speclfx new design m- 
formation for axcraft and those directed 
to certain Ymnedlate axport problems, as 
well as many others, are y1 the same cate- 
e--Y. 
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TIM type of proJect will undoubtedly 
always elast and ~~11 usually be of an m- 
peratlve nature because some part of the 
Bureau or the mdustry ~111 be unable to 
proceed mth full howledge of the facts 
mtll such proJeats are accompUshed For 
tixs reason theyKll1 usually requre 
priority over other proJects. 

Semce proJects, therefore, are pro- 
jects arzsmg from emstug condltlons and 
tijch must be mdertaken wh?cher or not thy 
direct themselves t0 long-range obJect.lves. 

Planning Projects - FToJects assocmted with 
plmnmg are of a long-range nature and are 
directed toward planned obJectIves wbxh It 
is the duty of the Bureau to reach If possxble. 
They may be completely dmassoclated from ex- 
isting systems, schemes or mechanis~~s if It 
appears that the obJectire requires invest+ 
g&ion along new lines but ml1 not necessan- 
ly be so disassocmted. 

Thu type of project, Much suggests 
raising oneIs self above the horleon for 
the purpose of studymxg the broader aspects 
of the civil aeronautxs sltwhon, 1s by 
f&the most mportant of the two categories. 
It 1s unfortunate that cmmnstances dictate 
pmonty to the Servxe ProJects instead of 
these. 

Classiflcat~on of Special ProJects as to Sub.lect 

It is obvloue, and has been stated III the foregoing, 
that plaMlng projects, by theu very nature, require planned 
obJect.lves. The obJectlve.s are necessary to eve duectlon 
to air commerce work on the part of Government. 

It u, of course, lmposslble for any one at any time 
to delineate 111 d&al the ultimate scheme of any obJectlve 
and it is difficult, If not unposslble, to vleua1lz.e all the 
detals of an objective, whxh, when reached, could be pro- 
nounced entirely satisfactory. It 1s for that reason, II~ fact, 
that p&mung work devoted to fllllng In the detsfis is manda- 
tory. It is possible, however, to specify the subJects wrLh 
whxh such obJ@ctlves ~111 deal Fm-thermore the grouping of 
projects under such subJects tends to focus and correlate all 
work to the end that the objective may at least be approached 
as closely as the state of the art permits. 
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The obJectlves mhxh appear to be appropriate 
an3 adequate for the mmk under discussun are described 
in the follov paragraphs 

Au-ways, Au-ports and Nangatmn Facllltles - 
The objective thus entltled 1s the best ar- 
ways system obtamable, as determned by the 
state of the art and the needs of both 
natmnal defense and ai- commerce; the 
term 'ku-mys system" mcludlng all gromd 
faclllties. 

A,, Traffx Control and Commucat~ons - 
This obJectlve contemplates the best posse- 
ble system for the safe and expedltmus 
movement of all air traffic over the air- 
ways, inclulmg the general plan, the pro- 
curement and dmpatch of necessary mfoi-m- 
tion and the mechanmms mvolved and based 
upon the thought that the Federal au-ways 
are for the benefit of all cltnens 

Axcraft. Power Plants and Equipment - 
This obJectlve contemplstes brmm air- 
craft and their equpment to a state of per- 
fectmn whxh pemts then safe use of 
the ax-ways faclhtxs pranded,and mam- 
tamng them III such condltmn. 

a - Thu obJectlve mvolves the general 
system used for the mspectmn and certlfl- 
catmn of a-n and the details thereof, 
ths type of proJect also bemg necessary 
to mdxate the human cbaracterxtlcs finch 
dxtate ali-nays and arcraft charactenstxs. 

Au- Carrier Operatmn - !l%ls obJectlve in- 
volves the details essentml to adequate and 

ConstNctlve control of XLr cs;rI%er operatKm, 
both scheduled and non-scheduled. 

FostermE An Commerce - Thm subJect mcludes 
all items tending to promote the sound growth 
of ax- cmrme~ce through added ussfulness of 
aircraft, mm-eased pi-Iv&e flymg,methods of 
reducmg costs, adzled mterest and mare accurate 
knmledge on the part of educatmnal mstltu- 
tmn graduates and accomplishments of a like 

mature. 



U. S. Avlatmn Polxy - 'l" c mbJect mmlves 
both fcrelgn and domestic mabu~rs and has many 
sub-headmge, mcludmg the development end ap- 
plxatmn of a coordmated plan of mternatmn- 
al au- commerce relatxm, an adequate cccpera- 
tlve plan between Federal and State governments, 
the trend end rlgldlty of air regulatmns as 
they affect ax commerce, and all sm~~lar matters. 

It 1s considered desuable to group Service ProJecta 
under the headmgs used for Planrung ProJects as ttis helps to 
keep the two types of proJecta coordmated as nruch as the cuxum- 
3t.2nce.9 372.11 perrmt. As a matter of fact It l~ll1-w seen from 
the charts +nxh follow that It has been possible by thu means 
to 1nJect a sufflclent element of pl xnnxng Into some of the Service 
ProJecta and ~lce versa so that it 1s dlffxult to decide in whxh 
category they belong. The categorical classifxatlon of bcrder- 
LU'E 08~8s 18 not partxularly Important, however. 

RoJect Classlfxatlon w. Adrmnistrative Ormizatlon 

It will be noted that the proJect classiflcat~cn de- 
scribed in the foregoing paragraphs 1s largely unrelated to the 
functional orgeniaatlon of the Bureau and of the Safety and 
Planning Dlvrsion. It is apparent, however, that this difference 
ia possible and desirable for the reason that abstract matters can 
be beat analyzed and understood when not subjected to the physxal 
restrictions mhxh shape organlzatlcns. Such restrxtxcns relate 
to the general lack of tiverslty of quallfxatlcns whxh can be 
expected xn single mndlvlduals, the routlne best sated to the 
handling of details and matters of that character, none of tich 
are pertment to an abstract analyeu. 

The present and proposed projects, except those completed 
at ths date and except Routme ProJecta, are presented on Chart 22, 
reclassrfied in accordance mth the cbJectlve classlflcatlons du- 
cussed m the foregoing paragraphs. It IS to be noted that, while 
the obJectives all remam essentullyunchanged z'ct.11 acccmplxhed, 
the detaled proJecta lx+ed thereunder ~111 be added to and sub- 
tracted from as progress is made tcward the conceived ulturate. 
The proJecta on tixh work IS now gcw forward are those which 
are followed by 8 blocked-m circle. 
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FINANCES 

A carefully made e&mate of the funds required to 
proceed with all of the proJecta listed, plus an appropriate 
reserve for such Service Prqects as may arise, results in 
a total of $1,903,152 for the fmcal year 19X-39. Since It 
appears likely that only a fractmn of that sum ml1 b=s avail- 
able the progress whxh may be expected 1s not particularly 
great, especmllymth reference to Planning Projects. 

PROJECTS m PROCESS 

The projects, other than Routme Projects, wluch 
were bemg worked on as of March 1, 1938 sre described in the 
appends attached to this report, and are marked by solid 
cucles on Chart 22. 

CONCLUSIONS 

From the foregomg analysis and discussion the follow- 
ing conclusmns are drawn* 

1. The safety and planrung functmns of 
the Bureau of Air Commerce relate to 
the regclatmn and fostsrmg of air 
comerce by 

(2) estabhsbxg the obJectIves 
of Federal partxqatmn, 

(b) coordmatlng the work of all 
agencies whxh contribute to 
those objectives, 

(c) conductmg or sponsoring all 
necessary developmental work, 
end 

(d) applying the results. 

2. A considerable amount of back&mund 
liamon work, designated as Routine 
Projects, ~3 necessary in connection 
with the foregoing obligatlcns. 

3. Safety and plamung Trk directed to 
special prqects 1s divided into tnu 
broad categcrles which are best de- 
scrlbed as Service Projects and 
Ph-LUing bJSCt3. 
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4. All specml proJecta, and partxtirly 
all Plannmg Pi-cJects, should be 
dmected to en understmdmg and atrtam- 
mat of the ccncelved ultimate mth 
reference to the follomng seven subJectsa 

(a) Au-ways, AIrports and Navlgatum 
Facdlties. 

.(b) Air Traffic Control and Cmmcni- 
cations 

(c) Au-craft, Power Plants and 
Equipment 

(d) Axmen 

(e) Au Carrier Operation 

(f) Fostering Au Comerce 

(g) U. S. Atiatlon Polxy 

5. Idttle or nothme can be done on Plarmng 
ProJects unless the safety and plammg 
apprcpr:atmn is suffiment to provide 
therefor over and above the amount re- 
qured for Routme ProJecta and Semce 
Projects because those two types are of 
2n urgent nature. 

6. The proJecta wbxh ape already cn the 
schedule mdxate B need for an annual 
safety and planning apprcprlation of 
appro-tely $Z,OOO,OOO whxch 1s far 
more than is at present being made 
walable. 



-u- 

INDEX TO CHARTS 

Title Chart No. 
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icrpurt sectmn ....................... 8 to 10 

Au Transport Sectmn ............... ll to I.3 

Educatmnzl Section .................. l-4 

Intematlonal sectmn ................. 15& 16 
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Radio lkvelopmnt Section ............ 18 to 21 
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NOTE: For status of Private Fly3ng Section 
see page 7. 



C'nart 1 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

AIRCRAFI SECTION 

Present and Proposed RoJects 

EXPERIMENTAI FUNK AIRPLANE - Supemsion of the performance of the 
exlstmg contract mth Funk Au-craft Company for an expermental 
alrp1me. 

EXPERIMENTAL TAIL&F&? AIRPLANE - Supems~on of the performance of 
the exlstmg contractmth Management & Research Incorporated for an 
experimental tall-less auplane. 

DEVELOP METCALF BLIFnl LANDING LNSTR'WT AND SYSTEM - Supemmcn of 
the performance of the enastmg contract mth hksachusetts lnstltute 
of Technology for a blmd landmg mstrument and system 

AiXPORT ORIENTATOB - Superv~ion of the perfomance of the exlstmg 
contract m.th Sperry Gyroscope Company for an Auport Orx%-k.ator, 
wkuch 1s an mstrument for the reproductum III the aucraft cockpit 
of a properly crxntated chart of an airport. Supervlsmn of the 
flight testmg of the mstrument by various aulmes. 

AUTOMATIC INSTRUMENT LOG - Supemsmn of the performme of the 
exlstmg contract -mth Falrckld Aerial Camera Corporatmn for an 
Autoinatx Instrument Log, whxh IS an instrument for recording m- 
strment readings and control settmgs in the alrcraft cockpit 
ccntinucusly and automatically. Complete flight testing of the 
mstrument. 

NEwDEvELOpMENT - Obtaunng all avaiLable information conce-g 
new developments petialnFng to, or having a pusslble appllcatlon 
to au-craft, aircraft instruments, and axcraft eqmpment. %a 
xxludes the reading of all technical pnblxcations, the obtalnlng 
of uxFonr,atlcn from the agencies car-g out the develownts, and 
the lnspecticn of new aircraft, mstrwnents, and devices. This 1s 
a routuJe project. 

INQXNTIONS AND IDEAS - A thorough 8tudy of all inventions and Ideas 
submitted to the Bureau mth a dew to encouragrng inventors to 
further perfect them devices or to including pro~@islW mVent1cnS 
01 Ideas in the meau's development program. Thu IS a routine 
project. 

ICE FORKATION ON AlXRAFl' - AssIstaxe m the development of sut- 
able meana for the preventlou of xe formatlcn on aucraft control 
surfaces, wudshlelds, and instrument pltot heads. Reco~ndatlCnS 
as to atiorthness regulations having to do mth the ellrmnatlcn of 
thz Ace hazard. Assistance 1~1 the possible further development of 
- de-leers and propeller de-xers. Study, y1 cooperation mth 
the National Advisory Comrmttee for Aeronautics of the fundamental 
factors COlxx~ Ice fcrl@at1on cll aucraft. 
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AIRCRRFT SECTION (CONT'D) 

Present and Proposed FL- 'its 

9. VIBRATION AND FLUTTER - Thorough study of the entire subJect of 
vlbratlm as It affects the au-craft structure, p-r plant, m- 
struments, accesscmes, and equpment. Asslstance in the develop 
ment of eqmpmsnt properly to detect, measure, and analyze vlbratmn. 
Development of techmque for the detectmn, measurement, and analysis 
of vlbratlcns bytestlng aircraft and analyzmg the test results. 
Assmtance m the formulation of methods for the elimnatmn of 
undesuable vibrations m su-craft. Reccnmetiaticns as to au-mrthl- 
ness regulatmns havmg to do with tibratmns m aircraft. Thm prc- 
Sect probably will ccntmue for two more years. 

10. ULTRA-iIIGH FREQUENCY WAVE GEXERATOR AND DETECMFI _ Devalcpment of an 
ultra-lugh frequency wave generation and detectmu device for use in 
several mstmment prcJects. 

Il. LIGHTNING - Study, III cooperation mth the Natxcnal Adtiscry Ccmrattee 
for Aercnautxa, of the subject of lightning strikes on aircraft and 
their effect. Development of suitable mans for the preventmn of 
accxdents or sermus damage due to lightning strikes. Reccmuendatmns 
as to airwcrthmess regvlaticns having to do with llghtnmg strikes. 
Part of thm prcJect prcbablymll continue for twn more years. 

12. GLIDER CONSTRUCTION HNUAL -Enter mtc and supemse the performance 
of a contract mth the Scaring Scclety of Amerxa for the compilation 
of a "Glider Ccnstrwtmn Mxmal" to be pubhshed by the Bureau for 
use m ccnJunctmn mth Its au-mtihmess regulations bavlng to do 
with gliders. 

l3. PATENT LPXS AND REGULATIONS -A survey of patent lam and regulatmns 
as affect- Bureau develop& contracts and mventmns and Ideas sub- 
rmtted to the Bureau, and the fcrmulatmn of appropriate Bureau actmn 
and policy. 

ll,. TRICYCLE LANDING GEAR - Study of all avalab1.a data and the determi- 
natmn, by means of a test program, of the loads on the tricycle 
type landing gear, handlmg quahtles and desirable shock-absorption 
characterxtlcs and design features of this type of gear. Reccmmsn- 
datmns as to amcrthness regulations hating to do mth the tri- 
cycletyp? landmg gear. 

15. MONOCOQUE DESIGN - Ccmpllatmn of all avalable data cm mcncccque 
design, in cocperatmn tith A-N-C Ccmmttee and Natlml AdviscV 
Ccmmttee for Asrcnati~cs. Development of a general mOncc:oqUa 
theory such that reasonably accurate analyms of arry such StruCtVrs 
can be made. ~eccmmsndat~cns as to ami-thiness re@aticns 
havLnp r_ UC mth monocoque structures. This is a long prCJect. 
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AIRCRAFT SECTION (CONT'D) 

Present snd Proposed PrcJects 

16. AIWOIL SPAN AND CHORD LOAD DISTRIBUTION - Cccperatlcn with the 
Natmnal Aavlscry Ccmmttee for Aeronautics in the develcpm?nt of 
simple methods, checked by flight tests, to predict span and chord 
dmtrlbutlon on airfoils such as cm be easily used in ylvestigat- 
ing strength and flight characterlstlcs for the purpose of design. 
Cccperatmnmth the National Advisory Ccmzittee for Aercnauiacs 
in the ccrrelatmn of wind-tunnel and flight test data on airfclls 
Reommendatmns as to axmcrthiness regulatmns having to do with 
span and chord load distnbuticn. 

17. ABSOLUTE ALTINZTER AND OBJECT DETECTon - Develcpment of an absolute 
altimeter, dependent of barcmetrxc pressure. The mstrument de- 
veloped to be such that It can be used also as an cbJect detector 
or a cclhsmn preventmn device. 

18. SIXBE RFCORDmG ACCELEFtOMETW. - Cocperatmn mththe National 
Advlscry Ccmmttee for Aercnautxs in the development of a simple 
raccrd.mg accelerometer for usa by Bureau mspectcrs 111 routine 
tsstmg and for use in cbtammg ali-craft landmg reactmns. 

19. ABCRAFT LANDING REACTIONS - In cccperatmn Ksth the Natmnal 
Adnscry Ccmittee for Aercnautxs, the mstallatmn of recording 
accelerometers in varmus aircraft to collect data to enable the 
estabhshment of the envelope of the landmg reactam for both 
land and water airc:ra.ft. Recomendatmns as to pertment amrthi- 
ness regulations and as to suitable axport pa-g. 

20. Huy. PRESSURE DISTRlBUTIONS - In cccperatmn nlth the Natxmal 
Advlscry Ccmmttee for Aeronautxs, the mstallaticn of presmre 
recorders m. the hulls of varmus rumraft to collect data for sta- 
tistically deterrmning design pressure dmtrbutmns. Reccmen- 
datmns as to pertment amcrthmess reguletlcns. 

21. SEA-mG LOADING - Investlgatmqm cccperatmn nlth the National 
Adviscry Camnttee for Aeronautics, of loads mpxed upon sea-mngs. 
In~estlgatmn of their effect upon the curcraft characteristics ITI- 
vclved m Its auwcrttiess. Recommendations as to pertinent air- 
mrthinesa ragulatxms. 

22. AIRCRAFT TAKE-OF? AND WING hW.SUREMENTS - Development, Jn c+ 
operatmn mth Au-port Sectmn and Certificate and Inspectlm 
Dlnsmn, of mstrments and necem3arytecbniqu.s to measure air- 
craft take-cff and landing for the use of Bureau mspectms. 
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AIIICRA~3T SECTION (CONT'D) 

Resent and Proposed Piqects 

-1 I aI?fC2?ArT L.ANU?)IXG LIGHTS - Development, m cooperation mth 
N~hmal Bureau of Standards, cl sutzole landing lights fcr 
zmcraft. Recomendat~ons as to pertinent auworthmess regur 
Latlons . 

L?7LYZATIOh I>F 35" XNXS - l-hcro~@~ study of the SubJect of 
certlfxatmn of axplane and engine machanxs. Xecomendatlcns 
7s to the procedure the Bureau should follcw in thm matter. 

i 'CG; h,TITUDE FLIGHT - Investigatlvm of the effects of h@ altl- 
de fimg U~OII those fmctlcns . oi the a-plane mvolved m Its 

2 LITITI thlness. Reummndat~cns as to pertment au-mrthmeas re- 
ni2:i;.ms If net-is,r7 %mperate with Air Trarqmrt Sectmn in 
+ I+ l-gb xltiiude flying as affecting pilot fatque and 
:.-i"oer comfort. Flecomndst~ons as to pertment auworthursss 
:: &L~-iLons lf necessxy. 

-t:;rlTFR-'JXUJ-AIR PIEICm - Thorou& study of the entire lighter- 
"hwq-r .,ltuatmn to gillde the Bureau m a Lighter-Thm-Air 

'IlLi J. 

%rT,C METCALF BLIND LANDING INSTRUMENT AND SYSTEM - Construction 
. thr K&calf blu-,d landing system developed under Reject NC. 3 

*?I- actual we by axrcraft. Complete flight testing of the q&em 
a?d instrwnent. 

;a. --4?Ac- TITS - Thorough study of all parachute problems. Rec0mmenda- 
:mns as to any necessary regulatitcns pertavllng to riggers, Pqer.3, 
;'q,s, and pcmb!.y parachutes themaelv8s. 

. , % 
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AIRCF@T SECTION (CONT'D) 

Present and Prmosed ProJects 

mI?ilsII~ -Development of means to safeguard pIlots and prevent 
damage ta mndshxlds ~&en struck by buds m flight. Reccmenda- 
tmns as to pertinent amworthuless regulatmns. Cooperation mth 
the Natmnal Advisory Ccmrmttee for Aeronautxcs and Natmna1Bure.m 
of Standards m developme a flelable substitute for glass. 

AIFXRAFT WEEX.5 - Development of mprwed wheel brakes, mth specml 
emphasis cn those for larger au-craft. Imestlgatmn of the possi- 
billtIes of an electrx brake. Investlgatmn to detenmne the neces- 
slty for anta-corrosmn treatment for magnes~umwheels. Reccmmnda- 
tmns as to pertment airwcrttiess regulatmns. Investlgatmn and 
develqment of shock absorbing wheels. 

AIRX!.FT POSITION LIGHTS - Study, in cooperation Kith Natmnal Bureau 
of Standards, of aircraft posltlon light develo~nts. Recommenda- 
tions as to pertment ammthmess regulatmns when considered neces- 
==Y. 

AIRCRAFT INSTRUMENT LIGHTS - Study, m cooperatmn mth Natmnal Bureau 
of Standards, of aircraft instrument lighting developments. Remmen- 
deticna as to pertinent airwcl-thmess regulatlcns u'nen considered neces- 
am-y. 

AVIATION COLORS - Deterrmnatmn, m cooperatmn mth the Natmnal 
Bureau of Standards, of the optmum spec~flcatmns for avlatmn 
colors. Recomendatmns as to pertment regulations. 

GLIDER OPERATIONS MANUAL -Enter mto and sqervme the performance 
of a contract Hnth the Soarmg Society of Amerxa for the compllatxm 
of a "Glider Operatmns Manual" to be publmhed by the Bureau for use 
Fn conpnctmn w1t.h Its amcrthmess regultimns havmg to do with 
gliders. 

THREE-COMPONENT ACCELEXOMEm - Development, III cocperatmn with the 
~atmnal Admsory Comrmttee for Aeronautics, of an mstrment, or 
instruments, to cbtaln and record all three components of lmear and 
angular accelerations of an aucrzft, both m flight and 111 landmg. 

GROUND SPEED INDICATOR - Study of the posslbllltxs of obtammg a 
trve ground speed mdxator and the development thereof. 

!I?&CONTROL AIRCRAFT - Invest~gatmn of Wit-control" operatmn as 
it affects the arcraft's aumrthiness Reccmendatmns as to 
pertinent mm-crthmess regulations ti necessary. 

EFFECTS OF AGE AND USE UPON AIRWAFJ? - Imestlgatlon of the effects 
of age and use upon the strength of typical aircraft structures. 
Reccmmndaticns as to pertinent almrorthmess regul2tmns if necessary. 
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Present ar,d Proposed Pro:ects 
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GENFMTOFi FAILURE WAFdUNG LIGXT - DWdOF~~nt Of a mrnU,g lxght 
m the cockpIt of an au-craft to mdxate falure of the electrx 
generator. 

SiXPIZ STRAIN GAUGE - Development of a almple stram gauge for 
use by Bureau mspectors 111 routme testing. 

NET WTERULS FOR A2XXAFT - cOD,XratlOIl mth the Natmnal Advmory 
Comittee for Aeronautics and Natmm.1 Bureau of Standards to de- 
temne the propertm and characteristics of nem matermls satable 
for au-craft use. Thm 1s a recurrmg proJect. 

AIRWCRTHINESS AND DESIGN FMCTICE - Correlatmn of number of accidents 
for a g~.ven type of axplane to deterrmne whether present regulations 
and PI-aCtICeS are prodUCln&' the safest airplane compatrble with reason- 
zble design practxe with special emphasis on au-craft used for 
mscellaneous flying purposes. Thorough study of the axcraft ar- 
worthiness requirements mth a ylew to ascertzxung that the muumum 
design requirements are on the basxs of "safety" rather than On 
'rs1mblbt.y". 

RECONCILIATION OF TH.E DIFFERING- STRESS-ANALYSIS RE6!UlRFJ@XTS - Co- 

operation mth A-N-C Comrmttee UI the reconcillatlon of the tiffer- 
mg stressanalysls requirements of the Army, Navy, and DepXtment 
of Commerce. Study of these reqiurements xoth a view to modlfxa- 
tlon to bring preclslon and consequent complex&y of methods more 
m lme mth the assumptwns and basx data available conce~ 
loads and load dutrlbutlon. 

AIRCRAFT mIGHT AND PERFORMAIICE STATISTICS - Tabulation and anslys~ 
of the large anmunt of data concerrung arplane weight and performance 
now m the Bureau flies. Publxatloon of these data in the most corn-- 
prehensive manna-~ probably grapllcally. The fu-st step ITS this pro- 
Ject to be the publxatlon of data concernuig the take-off eharacter- 
lstlcs of both land and water arcraft. 

PATENTED FASTENINGS - Investlgatlon to deterrmne the tests necessary 
to prove various patented fastenmgs, such as "Chicago" and "Parker- 
Kalon", satisfactory for use in the prlnary structures of au-craft. 
Recommendatxons as to pertinent axwwthiness regulations. 

WING RIB TXSTING MACHINE - Developent of a uruversal rxb testmg 
machvle by means of vllllch ribs may,be tested by the application of 
load ratanally dutrlbuted chordmxe. 

COMMON AIRCRAFT MATERIAU - Correlation and publicatvx, of all 
available data concernu,g allvwable flbre stresses for the common 
aircraft mater1a1s. 

JONES ldEl'HOD OF SOUND&U LAYER CONTROL - Thorough study of the Jones 
method of boundary layer control. Assistance in th8 develo!zment of 
this method of boundary layer control if merlted. 
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AIRCRAFT SECTION (CONTlIl) 

Present and Proposed Projects 

51. SENSITIVE ALTIhETEFE - Study of eldstlng types of aensltlve altimeters 
mth a vim to providing closer 1Frmts of accuracy. 

52. GROW WSTRLBENTS - Aasmtance in the development of group instxments. 

51. i7INGBEAEr. Development of a satisfactory method of ana1y-z~ box&pe 
m.ng beams subJected to combined bendmg and torsion. 

54. STRESS ANALYSIS OF LU&WING MONOPLANES - Development of an alternative 
special method of stress analysis for low-wing monoplanes mhzlch fbm 
such a large pm-t of current prcductmn. 

55. SIMPLIFICATION OF AIFXXAFT OPERUION - Study, develqnent and applica- 
tlon of methods and mechanisms for a the handling of large air- 
craft less complex. 

56. AIRFUfiT DIMXNSIONS - In ceoperatmn mththe Au-port Sectmn to de- 
termme the proper relatmn between .mrcraft performan oe and aqm-t 
dimensmns. 

57. FUEL DUMPING - To determine a safe means for the rapid duehuge of 
fuel from aircraft in mght. 

58. FEXK4L PARTICIPATION IN CI5-E AmZATION TECHNICAL DEVEIDPMQPT r 
Analyze the extent to Thxh the Federal gwe-nt nmv partSci- 
pates and the distribution of types of work and finances for the 
purpose of effect- the closest poeable comdinatmn. 
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AIRPORT SECTION 

Present and Proposed ProJects 

1. FINAXIAL AND PKYSICAI SUXVEYS - A nation-wide survey is in progress 
and should contmne during the next fiscal year to determine existing 
facilities on all airpm-ts in the United States, together with the 
capital investment of each au-port, armal maintenance cost, operating 
expatitures, Flmnld income, etc. In connection mth the above mn-- 
veys, ~ei-tical photographs of all airports and seaplane bases to scale 
are bemg obtained and these am to be checked by actual measurements 
against data mtmitted. Completion of these surveys will require 
several months and will necessitate further attention to keep the in- 
fomation current. A survey 1s bemg made affectmg the reliabihty 
of electrical power supply to major airports mth the view Of de- 
t,ew where stand-by power plants will be needed. These surveys 
will enable the Avport Section intelligently to plan future airport 
development and construction, based on actual data whxh vnll ba 
tabulated from the above surveys. 

2. LONG-FLANGE mOWOF AIRPORT AND AlRViAYDEVEWPW.NT -The Auport 
Sectmn consults mth states, mumclpalities, au-craft manufacturers 
and others interested in greater safety and convenience in aeronautical 
operation at airports in the United States to the end that develomnt 
of a coordinated clvll airnay system snd the improvement of airports 
may keep pace with other aeronautical developmnts. Plmning is con- 
ducted 1~1 connection mth other government depai-tmnts such as the 
Am, Navy, National Advisory Conmrittee for Aeronautics, Post Office, 
National Park Service and the aviation industry as a whole, for the 
plnpose of Coordinating all ideas, studies and lnformat1on in the 
formolation~of a comprehensive long-range program of airport snd au- 
lray construction and development. Long-range pung, particularly 
where federal expenditures sre Fnvolved, is essential for future 
dev'elspment in order that costly errors may be avoided. 

3. TESTS TO DETERNINE TBICE-OFFANDLANDWGOHARACTERISTICSOFAIR(XAPT- 
Further develoFnt end tests of the four eleatrically synchronized 
range finding cameras wh3xh are being used at, present to se-e in- 
formation at key au-port.8 throughout the United States. The accumu- 
lation of this information should be continued. It will be utilv,ed 
to determine the exact take-off and land- distances required by 
different type airplanes in different atmospheric conditions and at 
different altitudes, together with rate of climb imnediately after 
take-off. 

4. AIFPJRT EATEVG REGULATIONS - tipid advancement m the aircraft in- 
dustry has necessitated a revision in the airport ratFng regulations 
of the Bureau of Air Commerce. The Aqm-t. Sectvm has been concerned 
lrith the preparation of new airport rating regulatxms tilch were dxz- 
continued in 1933. It is anticipated that these regulations Ml1 be 
completed and placed into effect during the next year. Thm project 
includes the drafting and pubhcatlon of the new regulations, the 
field inspection and the office routine Fn connection lnth rating of 
eupmts. (Air Comerce Act of 1926). 
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AIXKIRT SECTION (CONT'D) 

Present and Proposed Pro~ecis 

TESTS OF PAVING AND OTBXR KLRPORT FACILLTIES - Ocnductvlg stties on 
sods, pamng, dramage, Lghtulg, including atties of hangar design 
and runway constmtun, Joint studies are being uut&ted through 
other federal a&enciea and ur??mmltles, together mth the Asphalt 
Inatltute, on soil characterutxs and pa- mterlals, including 
special studies of ax-port dramage. Tests of enstlng and nmllght- 
mg equipment for the purpose of stmdardizmg auport lighting. 
Studies zn comectmn with runway layouts, hangar dealgn, aduuniatra- 
tion buldmg, fire control methods, snow control and traffic control. 

FiEvlSICIN OF OBSOLETE AIRPORT BULLETINS - The present Dureau of Au 
Commerce airport bulletLns are obsolete. Revision of all auport bul- 
letins to brmg them up to date and Into conformity with the projected 
regulations and with presentday requirements is necessary. 

SEAPLANE TEFMNAL FACILITIES - A survey of exlating seaplane terminal 
facilities and a study to deterrmne future requuements as to location, 
equipnt and size, considering local and intarnat~onal axr traffic, 
both present and future. 

FACILITIXS FOR PROTECTION OF AIRLINE PASSmNGBRs hNTEFUNG AND WAVING 
AIRCFfAFI - Conduot a study necessary to deterrmne the facllltles and 
eq\upment necessary for the protection and convenience Of airline 
p2ssengers enbarkIng 2nd dlsemb2rhlg from airplanes. 

AIRMAFUNG - Continuation of the present axmarldng program. Survey 
to determine actual condltiona of present au markers as to location, 
type, con&tlon and other pertinent Fnformatlon and to dete- mhat 
additlonsl air markers should be developed. Reparation of the necea- 
aary records to keep all data LU connectxontith thu wey and pro- 
gram current. The development of s national plan for use in con- 

nectlon with present and future federal and state air marlang programs. 
Preparation of a bulletin on air marking conatructlon to replace obao- 
lete bulletins which are out of publxation. 

AIRPORT ZONING - Includes: 
(a) Detetination of airport approaches necessary now snd u1 the 

future, considering avplane performance and airport constructlon. 
(b) Study of legal problems arising in connection mxth axport aonlng, 

based on court decisions and avaIlable literature. 
(c) Reparation of blbllography on subJecta of approaches and zw. 
(d) Rocurement end analyst of all eldatlng axport sonmg legisla- 

tion of states, colmtiea, and munlclpalitles. 
(e) Aaslstance to polltxal aub&v~~~ona and alrport operators mth 

zoning phases of airport plaiuung and with other zoning problems, 
bath by correspmdence and by conferences. 

(f) Reparation of bulletvl to take place of the Report of the Corn- 
mittee on Airport Zoning and Eminent Domaul, publIshed by the 
Bureau under date of December 18, 1930, and now out of date in 
several lmportsnt parttlculars. 



AIRPORT SECTION (C~NTID) 

Present snd Proposed RoJects 
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AIRPORT ZONING - Includes. (Cont'd) 
(g) Preparation of suggested airport. zorrmg ordmance 
(h) Reparztlon of materm on approaches and zonmg for all 

publxatlons of the Bureau regarding au-port constructvm 
or layout (such as proposed Handbook), and for the ratvlg 
regulatmns. 

(I) Recomnendatlons to the Certlflcate and Inspectmn Dlvlsion 
comer-rung changes In regulations gove-g the maneuvering 
of axlLne ax-craft 111 landing and taking off. 

(3) The handhog of all other matters of au-port approaches ad 
zonmg as they arise. 

DEVELOPMENT AND TEST OF FOG PIERCiXG LIGHT - Test and rnstallatlon of 
a fog lsn&ng light system. It IS proposed to make the first instal- 
latron at Sacramento, vtire fog 1s frequent and regular. Installa- 
tlons at other locatvms should also be made for experimental purposes 

TEST OF AIRPORT BEACONS - Purchase and flight test of newly developed 
osclllatug type beacon. It 1s proposed to purchase one beacon of this 
type, and have It lnstalled at TAashugton Ax-port. The flight checlang 
could be mc~dentalto the normal use of the axport. Other tests 
should be made to determine the desuability of placing this type beacon 
m regular use. 

INSTALLATION ANE TEST OF RUi'l'MAY F23F'LECTOR WITS - Runway reflector units 
promde a relatively lneqenslve method of nxrtig runpray edges. These 
units reflect the landing hghts of a plane, and show the pllot wnere 
the edges of the runmy are. It LS proposed to condwt tests on this 
umt m s&era1 locations to deternune Its usefulness. 

DEVELOF AN'C TEST SUITkELE AIRPORT RUNWAY IILTUKNATORS - This 1s the de- 
velopment of an Idea for flcodllghtjng a rlmw2y from sm¶ll UNts tistr1- 
buted along the runway edges. It 1s proposed to install uruts for test 
purposes at old Boll-Lng Field. 

DLRECTORY OF AIRPORT OFFICIAlS - Compile a dIrectcry of the managers 
and offxlals of the auports of the Uuted States. 

SNCW HANDLING ON AIRPORTS - Study methods in we and prepare recommends- 
tlons for ur~versal practice. 

AIRPORT FLOODLIGXTING - Study and recomrendatxms. 

W%ER SUPPLY AT AIRPORTS - Survey the poxer conditions at mayor auports 
to deterrmne emtable speclflcatlons and pztxularly the necessity for 
a stand-by source. 

REGUL4TIONS FOR RESTRICTED TATER AREAS - Study of regulations applxable 
to seaplane terxxnals and development of means to prevent ccllu~on be- 
tween surface craft and aircraft. 
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AIR TRBNSPCRT SEGTION 

Present and Proposed Projects 

PIMT hJF,DICAL STCDY - Study of pilot fatigue for the purpose of nakmg 
of recomndatmns as to medxal requirements for pilots. study of 
oxygen requrements as related to altltnde. 

ACCILIE>mT SURVEY r U&ruled study of a;~rkne accident.3 since 1934 and 
those m mscellaneo~3 flying since 1933. Report and recomm3ndations 
as to trend of future developnt to avoid repetitm!m. 

SPACING AIR LINES SCHEDULES - Study of air traffic along the almy3 
and at important tewnals and recommendations for proper spacing of 
schedules. 

ALTERNATE ADJACENT AIRFORTS - Study of the selectmn of alternate 
anports when cotitmns prohblt landing at norm2 temdnal. 

COOFZXNATION OF PILOTS' DUTIES - Study and malang of recommendat~ona 
regarding logical and effxient division of duties of air&%x crews. 

DEAD RECKONING AVIGATION v Invest~gatmn of thm method of aerml 
navigatmn and establlshmmt of regulatory limitations. 

TIME SYNCHRONIZING ALONG AIMA% - Investigation and study loolang to 
a method for keep- all clocks and watches at ground dispatching 
statIons and in operating aircraft synchronized and for accurately 
loggalg all radio comlmmicatlons. 

LWROVDI WEATHER REFURT~G - Study of n&hod for better dmsendnation 
of mather inform&mu, mcluding obsemtmns of pilots in flight. 
Study contemplates imestigatlon of actual requLrementa and making 
of recommdatmns. 

INSTRUldEXT LANDING!lWINfNG -Establishmentofprogramfarthe train- 
ing of flmg personnel m use of blind landing eqmpment. Suitable 
equipment for this program could be .set up at several advantageo~ 
and accessible locations throughout the country. 

ADDITIONAL AIFXAYS - Economc studies mth reference to air commerce 
m connectIon m.th the establishment of additmnal airways. 

PILOTMTIREMENTPLAN- study of a possible scientific retirement 
plan for p11ots. Blot meffectlvenesa in many cases belxved due 
to l~orrles over pomble loss of Job and future activltxs after 
being retired as active pilot. 

pROPF,R FUEL STORAGE AT AIRPORTS - llevelopmnt of means for the 
prevention of accidents due to mater m gasoline. 
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Chart I2 

AIR TRANSPORT SECTIOh (CWT'D) 

Present and Proposed ProJects 

BONE CONDUCTION HEARING DEVICE - Invest~gatmn of apparatus desIgned 
to accomplish better receptmn of radio range and voice signals under 
static conditions, prevent dlrmnutlon of hearing under conditions of 
rapid descent and prolong the usefuJness of a pilot's career by pre- 
ventmg deafness. 

NETEOROIDGICAL RADIOGRAPRS - Cooper&Ion mth other agencies m mn- 
vestlgatmg thm method of explormg weather aloft.- 

GRoUNDPmoNmLmLmxLsTUtY - Study of medical requirements for 
ground personnel m vim of the mcreasvlg ammt of exacting work 
demanded of such personnel. Thm study allied with project No. 1. 

AIRWAY BEACON SIi3VF.Y - Thm proJect contemplates study of eldstmg 
light beacons and recommendations as to addltmns or changesl. 

INSTR- ARRANGEMENT-Study and recommendatmnstomanufacturera 
mth reference to arrangement of aircraft inxtrments and controls 
mth the VIW of mimzinp the presently exlsting complexltxs of 
the cockpit. In cooperation mth Aircraft Section and allled to 
Pilot Medical study. 

SAFETY REQUIFWENTS AT AIRPORTS - Study of means for provldlng great&r 
safety in the conduct of passengers before and after leaving aircraft 
at airports, together with study of extent of jurudxtlon of the 
Bureau of Ak Commerce along these lines. In cooper&Ian with Airport 
Section. 

rnuxizn LIGHT - Investigation of method Of applxat1on of certain 
lenses now available, to the end that reflected light (glare) from 
parts of &-craft and inst-ti panel may not cause pilot eye 
atrun, which it is believed oontrlbutea to pllot. fatigue. Allled 
to Pilot Medical Study and in cooperation mth Alrcraft Section. 

PASSENGW MEDICAL STUDY - Study of requirements necessary to the 
safety, health and comfort of scheduled airtie passengers. Study 
urcludea such problems a8 ventilation, temperature control, lavatory 
facilities, determrnation of altitudes to which average passengers 
my safely ascend and effects of rapLd ascents and descents. In co- 
operation mth Aircraft Sectlou. 

OXYGEN INXALIXG ApPARBTlTSEs - Coordination of manufacturers' efforts 
to provide practxable mea~s of adminlstervlg olcygen to crev and 
passengers during hgh altitude fhghts. This project is aslde from 
aork in field of supercharged cabins. Allied to Pilot Me&c81 Study 
Program. 

QUARANTINE RESTRICTIONS - Study of problem of flare-ups of varloua in- 
fectloua and contagious dlseases believed to result from long flights 
at high altitudes. This project Kill include the making of recommenda- 
tlons for protective measures and Bupplsing findings to public Health 
serm.c= . 
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AIR TRANSPORT SECTION (CANTED) 

Present and Proposed Projects 

CABIN SUPFXCHARGING - Study of this problem mth a view to d&em 
the llrmtmg factors mth reference to pasaengers~ health and comfort. 

PROGFcAAJ OF STATE COOPERATION - Many of the E?ureau(s objectives can be 
aded m a large meaeure through the help of the sweral States' aero- 
nautical commme~ons. A logical project is that of presenting many of 
the Bureau's problems to these bodies and securing help in enforcement 
and other maye. 

STATE LICENSING OF PRIVATE FLYING - Study of proposal for placing prlmte 
flying in the hands of the States and the certificatmn of private ‘air- 
planes by State Boards. Federal Bureau would still specifyndr&m. re- 
qulrements as to airworthiness of planes, mstrmtion qualifications for 
pilots' certiflcatee, and approval of alrcraft as to type. 

FIRSTAID KITS - Study and draftmg of specifioations for mtprovement 
and modemizat~on of firat aid tits. Recomendations a8 to measures 
for perpetuating usefulness of kits after installatmn. 

EMERGENCY SUPPLIXZ ABOARD AIRCRAFP - Study of the deskabillty of 
amen- the reqmrements for the carrying of emergency aqplies for 
use in the event of an accident or forced landing in a remate lc-zation. 

ADDITIONAL, USES FOR AIRCRAFT - Study and mstigatlan of the develop 
ment of types for purposes not presently used. 

AIFZJNE COST STUIIX2S - Econmmc study of au-&e costs as affecting 
safety actlvlties, even though induectly. 

TFiANSPORTATION BE- AIRFURTS AND CITIES - Studymth reference to 
mprovSng conditions to the end that less time 18 lost between com- 
merclal auports and metropohtan centers. 

LAND PIMES VS SEA PLANE8 FOR 'IXANS-OOZANIO FLYING-Study andre- 
comendatmns. 

RELIEVING CONGESTION AT AIRPORTS - Develqment of a ueans for exr 
peditlng the arrival and departure of aircmft at cronded temdnals. 
This IS allied to Item 3. 

PIWT SENIORITPPLAN - Development of a plan for the establishment of 
orderly and uruform privileges and restrxtiona for pilots as related 
to length of service mth the thought that It tight be adopted by 
everyone concerned. The Bureau would be interested only from the 
standpoint of the effect of eldstkig practices on the safe perform- 
ance of e pilot. 
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24. 

25. 
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EDUCATIONAL SECTION 

Resent and Proposed Projects 

1. 

2. 

3. 

4. 

5. 

6. 

7 

8. 

9. 

, 10. 

IL 

COOPERATION KtTEI EDUCATIONllL AGENCIES - Generally, should work in 
close cooperatmn mth Federal EducatIonal agencies and with State 
and Mmucqal bodies tith reference to matters of aviation education. 

IdAmANCE OF EDUCATIONAL RECORD - Compile and keep currently 
accurate a ILst of schools gz~vmg avlatlon oourses, academic or 
trade, such IL&. to classify type of Fnstrvctmn and degrees or 
certifxates given. 

m EDUCATIONAL NEEDS - Detenmne the type and number of 
school-tramd employees needed in the aviation industry. 

COORDINATE EDUCATIONAL NEXUS AND S!IlJD~ OUTPUT - Complle and dis- 
seminate results of studies loo!dng to coardmating the number of 
ahdents and the types of instruction tith the needs of the Industry. 

SEClJFiE AND DISSEMINATE !LEACHING JWEF&AL - Determine the needs of 
the schools as to accurate aviation teaching mt~ial and take 
steps to secure such mterxl for them. 

INWWST STUDJWTS AND FACULTY IN SPECIFIC INVESTIGATIONS - Interest 
mdergraduates or post graduate students or imtructors in specml 
anation studies needed u1 connection mth the work of the Bureau 
and make arrangements therefor. 

STABILIZATION OF !lW EDOCATIONAL QUALIFICATIONS OF PERSONNEL - 
Stabilisat~& of the qua~fxatmns of personnel and the passing 
back to the educatmn mstitutlons, educatmnal speclfxatlons 
for careers in av-latlon as being frnadamentalfor regulation and 
flight promotion. 

JlAB&ONlZE CURRICULI - lAork toward similar types of instruction for 
comparable degrees or certtiicates in the various schools 

STUDY FOREIGN AVIATION EDUCATIONAL. WJ!HODS - Obtain yLformation 
relative to aviation educatmnal system and methods used in other 
countries and determine if the U.S. my profitably nse slndlar 
procedures. 

ASSIST SCHOOLS IN OBTAINING TEACHING PEFLSONNEZ, - Assist the 
faculties of aviation schools in obtamjng competent teaching 
personnel. 

FEDERAL AND STATE PARTICIPATION ON AVIATION EDUCATION -Analyze 
the extent to fich Federal and State governments now participate 
with the objectmes of draftmg a natmnal plan and effecting the 
closest pssible coordinatmn. 
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INTERNATIONAI SECTION (CONT'IJ) 

Present and Proposed ProJecta 

(j) Ccmpllatmn and study of foreign physlcal 
standards requred, frequency of physxal and 
professmlal qualzLflcatlcn e 2alLunat.lonS, etc. 

(k) Ccmpllatmn and study of mfcrmation for use m 
eswclubxlg ci- renslng reciprocal ngreements 
between the Urnted States and other nations in 
matters pertammg to C~nl Aeronautics. 

(1) Comp~latmn of avalkble tectical mformatxm as 
to new developments m aucraft, e-es and pm- 
pellers, and all aircraft. accessones, lncludlng 
l-a&o. 

(m) ldamta~n a close contact and cooperate mth the 
foreign aerona~t1cal offices of the varuxl.s Depart- 
ments of the Unxted States Government. 

(n) Cooperate mth all United States foreign represen- 
fatlves mth referem% to the e-smn of foreign 
markets for Amerxm ~17~1 aircraft and accessories. 

(0) Represent the Director of the Burem in conferences 
held abroad, relating to civil aercnautxs. 

(p) Represent the Illrector of the Bureau mth foreign 
purchasers of Am.er~can aircraft in matters relatmg 
to questmns that arise from tme to tune, partxu- 
larly mth such large purchasers of American air- 
crai't as the K.L M. of Holland. 

(q) Cmplle informatmn mixerrung tha amount of capital 
mvested m each operatmn and dlvmlcn df o~lle~- 
s?up of vancus European and South Amerxan aulines. 
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POWEi PLANT SEOTION 

Present and Proposed Projects 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

ASSISTANCE IN DEVFiTDPl.4ElD OF POK% PLANT INVWIIONS - This proJect 
invclves contracts for the development of prormslng Fnventmm in 
aviatmn pcwer plants, including engmes, accessories and propellers. 

DEXEIOPMENT OF OIL ENGINES -This project contemplates encourage- 
ment of the devel~ent of 011 en&es. 

IlEVELOPMENT OF TWO STROEE CYCLE ENGINF3 - Tms proJect ccutmnplates 
contracts to encourage the development of the two stroke cycle engme. 

DEQXLOPMENT OFBAXEL TYPE TWOSTROKE GYCLF OILENGINE - It is pro- 
posed to contmue the development of the barrel type en.g.ne, a de- 
velopaent already started under contract. 

TESTS FOR AIF0RJETHINESS SECTION - TWs involves the conduct of tests 
to assist in the proper determinatmn of amrthiness requrements. 

REDUCTION OF FIR3 HAZAFDS - Ti-!Ls proJect for miscellanecus tests 
loo- tcmrd a reductmn LT~ fire hazards. 

ACCESSORY COST STUDY - Investlgatmn and tests relative to appllcatmn 
of the products of other industries to aviatmn use alth a tiea tc- 
ward reducing the cost of power pJmt accesscries. 

'TWIN ENGINES GEnRED TO SINGLE PROPELLER - Study of relative safety 
of a new develmnt wherein two er@nes are geared to a single 
propeller. 

LIQUID CF!XMICAL ENQINX COCLiNG - Sttiy of ths possiblhties with 
reference to cool3ng aircraft engmea mmth lIquida not new used 
for that purpose. 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

RAN0 DEW,OFMENT .XCT1-'"- 

Present and Proposed ?roJects 

ULTRA-HIGH FREQUENCY RADIO KANLE - Dti~elopmnt murk on the use of 
ultra-high frequencies for radio rar,ges, for purposes of obtaining 
greater stablllty of courses, e-Liu~r,aium of atmspher1c static 
and ccnslderable saving m cost per statlox. Some mrk ecccmplished 
ana prellndnary report prepared. 

RTCA INSTRUMENT LANQING SYSTFJJ - Continued develqmsnt of an imstrvr 
Icent landmg system along the lznes collectively tiered as desir- 
able by the Radm Technical Oomnittee for Aeronautics w1t.h a view 
toward makmg mstallatmms on a natmnal scale. Cocrdmatmn of 
the murk bemg dons m mdustry and refinement of service equip 
msnt 1s needed. 

TESTS ON NEX SLWLTARBOUS F&R% - Inspectmn and tests of first 
smultaneous r2nge station, m Bureau's new constructmn program, 
to be located at Hartford, Connecticut. Due to ncoelty of new 
eqmpmsnt to be used, design must be even rlgid inspection. 

ULTRA-HIGH FREQUWCY AIR TRAFFIC CONTROL - DeveloFnt of 125 MC. 
grcmd statmn transmtters and antennas and au-craft receivers 
to prcvlde suitable au' traffic control facilltles eltinating 
atmspher~c statm and mterference now present on 278 kc. Sam 
work acccmp~shed. 

KLTFL4-HIGH FREQUENCY BADIO RANGE RECE!X% - Develcpnt of airsraft 
recelvsr, and complete speclficatmns therefor, to be wed fcrr en- 
tire ultraagh frequency radio range spectrum. One ez$erimental 
receiver has been constructed and naw being tested. Report being 
prepared. 

ACCEPTANCE TESTS ON FAN M~LRKER EQKtmT - Complete factory testing 
of tra?sImtters to be used for fan markers, and fl@t teats cn 
first inntallatlon at New Brunmck. 

ULTF&-xIGIi FilFQUENCY RADIO RECEIVERS - Development and test of VP 
type and fan type radio marks= recel~e~s. F'roJect includes spcnsor- 
ship of further developwnt by radm manufacturers 1ockLng to ccm- 
mercul avallablllty c,f this type of rsce1ver. 

IWXORJ~NT INFANLWKEFIS - liqxcvement and refinement of ultra- 
hz~gh frequency fan markers whxh provide defuute "fixes" to pilots 
approaching radio range statIons and provide obstructlcn wxmjngs. 
Preluunary report written. Flight tests to be conducted. 

LILTFLLHIGH FIP,QUENCY "Z" MAFLIW. BFACON - Further development work on 
the ultra-high frequency "Zr marker transnutter and antenna system. 
Eqmpment developed and ready for Installation at range stations on 
anways. Further development necessary to keep abreast of continued 
progress In this field. 



Chart 19 

10. 

11. 

12. 

13. 

l4i. 

15. 

16. 

17. 

18. 

19. 

RADIO DEVELQPb5WI SECTIGN :CONT'D) 

Present and Proposed ProJecta 

ULTEtLHIG!d FREQUENCY GROUND & GROUND "0 AIRCRAFT COWUNICATIONS SYST&X - 
Development of and preparation of spectiflcatlons for eqmpuent to pro- 
vide complete ultra-tigh frequency au-way conm~rm cations system. This 
~~11 provide a broadcast and teletfle channel for ground to aircraft 
and two or mre 6%m-d-per+inute ground teletype channels for weather 
and arm traffx control commnwatxons. Some work already accompllshad 
and report written. 

EXPERIUENTAL RADIO R4N5 STATION - Oonstructum of an expertintalradio 
range station where problems of x-ad10 range operation u,a.y be investigated 
mthout interruption of range serv~.ce on eldsting airways. 

IMPEDANCE BOXES - Developznt of a more satufactory uu&ance meas- 
dmce. Involves lnvestlgatlon of present equxpment x+-&h is used Fn 
t.w radio range stations nlth a tien toward WovLng equipinent fa 
accuracy and sensitxvlty. 

UPFLOVEMENT IN THE EXISTING NAVIGATION FACILITIES - Develqxremt work 
looking to hqrcvement and refvlement of edsting airway radio facill- 
tiea. This project will keep the Bureau abreast with the latest tech- 
meal and sclentrfx advances of the radio mdustry. 

PRECIPITATION STATIC - Sponsoring and directing further work on the elxrd- 
natLon of precipitation static. so!ne progress made by FLlrlulas. Bureau 
requested to lend ad ri f'urther development. 

MARE% LDENTIFIOATION - Study for determlnlng most auitatile lneans for 
posltlvely identifying radio marker beacons which are to be located on 
radio raage courses. 

SD5JJTANEOUS ULTFtA-HIGH FREQUENCY RADIO FLANGE - Further develownt of 
the ultra-ixgh frequency radio range to incorporate simultaneous voice 
braodcast ahd r&o range service sllrnlar to that ncnr provided by low 
freqnenc1es. 

FIELD INTENSITY MEASUREMENTS - Conduct fxld lntenslty survey on q 
emstlng r&o range and broadcast stations operated by Bureau, and 
measurements as requued on foreign interfervlg stations. Survey neces- 
sary to accompluh econormcal assignment of extremely -ted number 
of ratio frequncxes available. 

INSULATOR ICE - Thorough field study to d&en&-e the effectiveness of 
lnmlating or heat- base insulators on tuwers for prevention of ice 
folz3tlon on insulators. Formation of ice on insulators may cause 
changes in oourse onentatlon with serious consequences. 

ULTRA-HIGH FREQUENCY FLADIO 00uPASs - Developrent of ultra-high frequency 
radio compass for use aboard aircraft. Such a compass capable of 
operating at ultra-lugh frequencies would probably be free from statx 
lrrterference. 
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RADIO DEVFLOW6ENT SECTION (COKT'D) 

Present and Proposed bojdcts 

20. WJNITORIIJG F&E TYPE MAEZ% BEACONS - Study to detemnne the most sut- 
able mans for remote mcmtormg of fan type marker beacons. 

21. DEVELOPldEN'I CONTRACTS - Inzstlgate all new patents 3.n atiatu3n ratio 
field and conduct study of equpment developed thereunder. Ths pro- 
sect ~.ncludes the purchase of sample units for test prux to service 
appl1catlon Rout,1rle proJect. 

22. FOSITIUE ALTIKZTER - Investlgatlon of pcsslbllltuzs of develcptig a 
positive altimeter for aircraft, the accuracy of which shall be 
essentially independent of barometrx pressure, temperature, and 
hwdlty. Incrtrcment srould pmvlde reading of altitude above ground 
rather than above sea level. In ocoperatxon with Au-craft Seotlon. 

23. COLLISION W.FtNING DEVICE - Study problem of collision 1~arrucg for 
-craft and conduct study of v-aruxw possible methods. Aned w.th 
eurcraft instrument developnt and work 011 posltlve altimeter. 

a,. GROUNDWIO DIRECTION FINDER - Investigate systems of radio dire&Ion 
flndlng and study probl%m of developing equip& sutable for instal- 
latxon at Bureau ~ouml stzions to provide faclllties fortalang 
du-ectlonal bearings on aircraft in flight. Allied to study of radio 
compass. 

25. FiADIO RECEJXEXl DFJELOPMWI - Develop methods of automatxallyt-g 
radxo recexvzs in Bureau ground statIons for pcsltlvs reception of 
calls from arcraft and apply certain c1rcu.t refuwnents for 
suppression of extraneous mterfermg noises. 

26 RADIO FLANGE QUADRANT J.DU'WIFICATION - Investzgatlon of possible methods 
cf provldmg mdlvldual code ldentlfxatmn of range quadrants as an 
md to scl&tlon of btid flying orlentatlon problems. Deteme by 
experlmsntat~cn advmabllity and practxabCUty of applicatmn to all 
range stations. 

27. MONITORING SYSm FOR RADIO NAVIGATION AIDS - Investigate methods and 
ccnduct experimental development of L system for a positive lndxatlon 
of irregularities in operation of lmpcrtant radio axds to air navlga- 

tmn. Includes cheelang of radio range course devlatuns, normal 
functumjng of cone of sitence and traffx control markers, and ppssl- 
bility of recording of vclce broadcast of weather x!fcrmation and radio 
phwe conmnmicat1on with aircraft. System ml1 be useful also Fn 
trabmg of personnel in standard operating methods and procedure. 

24. VI-- 2 aAD10 RAN5 DEhtONSTRATOR - Oonstruction of radw range demon- 
etratbu operated by Ught sources and capable of illustrating Iu!iLtlple 
courses, fades, and other Idiosyncrasies of radio range transmission. 
This deuelopnent would make available a device for xnproving a pilot's 
understanding of the phenomena involved when encountering peculiari- 
ties in radio range transmission. 
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RADIO DEVEIDPMENT SECTIOI? (CONT'D) 

Resent and Proposed ProJects 

2.9. FORESEEING FFLEQUENCY NEEDS - Antlclpate future developments in radio 
air navlgatmn facllxtx% and murk wrth Federal Coimuuucations Com- 
mission in deterrmnlng appropriate frequency assxgnu!.ents. 
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A-1 

There follms heremth an Itemzatmn, by 

Sectmns, of the specml prqects assigned to person- 

nel of i.he Safety and Plmmq Dlnsmn. It 1s to be 

noted that these lmt8 do net ylclude prqscts which 

are considered as Fioutme Prqects. The stems herem 

&ven are only those wtich are expected to be com- 

pleted and dxcontmued LII a reasonable length of tm 

inasmuch aa they represent spoclfx stages of advance 

m some of the broad generalfunctmna of the Bureau. 

'he basic functions and general obJectlves 

of the personnel engaged m tbia mrk are detailed 

elseTfhere. 



A”2 

EXECUTIVE PROJECTS 

Plqect 
NO. Remarks 

64 Cncularize mdustry and all All personnel Report bevlg pre- 
other authorltatlve sources pared. E&mated 
to obtam coqrehermve under- eomp1et1on date 
standmg of work to be done, April 1, 1938. 
chart and analyze results and 
draft progam therefrom. 



Under supemslon of 
J Easton 

section Chxf 

Pi-qect 
NO. Descrlptmn Remarks- ---- 

61-5 

614 

61-7 

61-8 

61-9 

Supemsmn of the performance 
of the exlstmg contract mth 
Funk Aircraft Company for an 
experimental axplane. 

Supervlsmn of the performance 
of the exmtmg contract mth 
Management & Research, Inc. 
for an expermenta1 tallless 
airplane. 

Supemmon of the performance 
of the enstmg contract mth 
M I T for a blmd landmg m- 
strument and system. 

Superwmn'of the performance 
of the existq contract with 
Sperry Gyroscope Co. for an 
Airport Or~entator, whwh 1s 
an uWmument for the rep'o- 
ductam m the arcraft cock- 
pit of a properly orientated 
chart of an airport 

SUper'nslOn Of the FerfOl-D2IlCe 

of the exlstmg contract mth 
Falrchlld Aei-lal Camera Corp. 
for an Automtlc Instrument 
Log, tilch IS an mstrument 
for recording lnstrunent read- 
mgs and control settings In 
the arm-aft coclqnt contmn- 
uously and automtxally. 

A L Morse Estmate complPt]ar 
May 1, 19%. 

A. L. Morse E&mate completmr, 
May 1, 193a 

I. R. Metcalf Estmate completion 
October 1, 1936. 

I R Metcalf Contract completed 
and mstrument de- 
llvered Dec. 8, 1937 
Now bemg flight 
tested by P.C.4 
Estmate ccmpletmn 
May 1, 1938. 

I R Metcalf Estmte compl:.~o:: 
of contract anl :7>- 
strment ready fcr 
fllgnt tests III m- 
mediate future. h5- 
tmate completion 
May 1, 193e. 



A-4 

AIRCRAFT SECTION 

Spec1a1 ProJects 

ProJect 
NO. Description 

To whom 
Ass,med Remarks 

61-10 

61-u 

Assx+~ace m the development I. R. Metcalf Report on aleron 
of slutable zueans for the pre- ice to be completed 
ventmn of xe formtmn on m lmmedlate 
arm-aft control surfaces, future. Other re- 
-shields, and mstmment ports will follow 
pltot heads. in due course. 
Reconmendat~ons as to auwotib~ 
ness regulations havlng to do 
mth the elx&&xm of ICB 
forl@atvnl. 
Assistance ~TI the possible fur- 
ther development of wmg de- 
1cers 
Study, NIL cooper&Ion mt.h the 
N.A C A. of the fundamental 
factors concern- Ice forma- 
tmn on au-craft. 

Study of the entxre subject of 
vlbratlon as.lt affects the au- 
craft struotwe, power plant, 
mstruments, acoessorleo, and 
equpment. 
Assistance m the developmat 
of equipment to properly detect, 
measure, and analyze mbratlons. 
Development of tectique for the 
detection, neasurement, and 
analyst of vlbrattlons bytest- 
mg aucraft and analyzing the 
test results. 

I. R Metcalf Estunale completion 
of first pal-t of 
PI-OJeCt Sept. 1, 

1938. 

AssIstace ~II the formiiatlon 
of n&hods for the ellminatlon 
of undesirable vlbratlons in 
au-craft. 
Recommeflddatums as to airworth& 
nees regulations havrng to do 
Aith vibrations ~TI aircraft. 



A-5 

mcmm SECTION 

Special Projects 

Project To whom 
NO. Descrlptlon AssFrmed Remarks 

61-12 Development of an ultra-high I. R. Metcalf 
frequency wave generatmn and 

Estvnate completion 
of fli-st part Of 

detection device for use 1n 
sevsral instrument proJecta 

proJect Oct. 1, 
1938. 

61-13 Cooperation mth the N A C.A., J. Easton 
m a study of lightning strokes 

Latter part of pro- 
I R. Metcalf 

on arcraft and their effect, 
Development of sultzble means 
for the preventIon of accidents 
or sermu damage due to hght- 
lung strikes. 
Recommendations as to alrworthzt- 
ness regulatlans ha?ang to do 
mtb tightnmg strlkes. 

Ject dependent upon 
N.A.C A fludings 
on fuet part. 

61-14 EMer into and supervIse the J. Easton 
performance of a contract mth 
the Soaring Society of Amerrca 
for the compllatlon of a "tider 
Oonstructmn Manualn to be pub- 
lashed by the Bureau for nse ;n 
conjunction vrlth Ita au-worth-i- 
ness regolatlons having to do 
lplth gliders. 

Estimate completion 
in unnedute future. 

61-15 A survey of patent laws and re- K. C. Peck 
gulatlons as affecting Bureau 
development contracts and in- 
ventlone and ideas subrmtted 
to the Bureau, and the formu- 
latlon of appropriate Bureau 
actlon and palxy. 

Estimate completion 
Aprll15, 1938. 

61-16 Development of an absolute alto- I R. Metcalf Some prelimlnsry work 
meter, Independent of barometric accomplished. Corn- 
pressure. The instrument de- pletion date imposei- 
veloped to be such that It can ble to estunate due 
be used also as an object de- to state of art. 
tector or a collls~on preven- 
tlon device. 



A-5 

Project 
NO. Descnption To whom 

Assumed Remarks 

61-17 

6~.18 

a-19 

61-a 

61-Z 

Thorough study of the subject 
of certlfging amlane and 
engine mechanics. 
Recommendations as to the pro- 
cedme the Bureau should follow 
In tlua matter. 

Development. of neans to eafe- 
guard the pilots and prevent 
damage to wmdsbields when 
struck by birds m flight. 
Becommendat~ons 88 to perti- 
nent aimorthiness regula- 
tions. Cooperatmn mth the 
N.A.C.A. and Natloml Eimeau 
of Standards m developing a 
flexible substitute for glass. 

Cooperation nth AIrport Sec- 
tion in Its ProJ& NO. 62-2 
to correlate aircraft take- 
off and landing cbaracterie- 
tics nlth arpoi-t size. 

'i%oron& study of the subject 
of d~mgfuelfmmalrcraft 
in flight; detemmation of 
the hazards mvolved and of 
methods for the eliminatmn 
of dangerous cotitmns. Xe- 
conmendat~ons 88 to airworthiness 
regulations having to do with 
the dmpmg of fuel froln amcraft. 

Stody of all available data and 
the determination, by means of 
a test program, of the loads on 
the tricycle type landing gear, 
the handling quatiMes of this 
type of gear, and the deslrahle 
shock-absorption characteritilcfl 
amI design features of thle m 
Of gear. 
Recmmendatmns 88 t.0 aimortbi- 
ness regulations hatig to do 
tith the tricycle type landing 
5=. 

J. Piaston some preknary work 
accomplxshed. Orowded 
schedule prevents es- 
timate of completion, 

J Easton Work on last item 
A.m. Dallas being done under con- 

trol of N.A.C.A. 

A. L. Morse E&mate completion 
July 1, 1938 

A. W. Dallas E&mate conpletmn 
June 1, 1938. 

A. W. Dallas Oompletion depndm 
ent upon N.A.C.A. 
progr@JL 



A-7 

AIRPORT SECTION 

Specml Pro.jects 

Under supervlsmn of 
A B. McMiLlen 
SectKrl Chef 

Project 
NO. Remarks 

624 Determmatlon of requsites 
for a transoce~ic smplane 
ter-1 

63-2 Develop and test a camera md 
means for Its use to measure 
airplane perfomance near the 
groundand correlate airport 
aux? thereto. 

62-3 Camplle a photographJc recmd 
of all Unlted States airports 

6W Conduct a mtmnal survey of 
an-port farllltles and tabu- 
late and chart remits. 

62-5 Reparation of An-port Rat- 
Regulations. 

62-6 A hhnual relatmg to all phases 
of au-port planning, deeign and 
construction 1.8 bemg pre@.red. 

62-7 Preparation of plam for a A B McMullen 
Natmnal Airport arid Au-may J B Bayard 
system. S. A Hemp 

62-8 aomp11at1on of Ihrectary of 
the managers and admmistra- 
tive offxials of the airports 
of the United States. 

J. B Bayard 

629 Survey of existing and proposed 
seaplane tanunals and bases to 
formulate coordmated plan Of 

=seaplane aup&" deuelopment. 

R. L. Campbell 
C. R. Wlleky 

FL L. Campbell 

W M. Aldous 

J B. Bayard 

J. B. Bayard 

A. R. McMullen 
F. H. Grime 
J. M. Hunter 
R L. Campbell 
H.J.C. Pearson 

W. M. Aldous 
c R. Wils~ 
C. B. Donaldson 
R L.C.mpb4.l 
H.J.C. Pearson 

Estmated cm- 
pletmn date 
May 15, 1938. 

Reprt on camera 
development beurg 
prepared. See 
61-21 for estmate 
an latter pm-t of 
project. 

E&mated completion 
date July 15, 1938. 

Estmted completion 
date July 15, 1938. 

Completion or i-F?- 
Dart date July 1, 
1938. 

Completion or re- 
port date June 1, 
19x. 

omp1etion or i-e- 
pm-t date Jan. 1, 
1939. 

Esttited completion 
date April 1, 193B. 

Estimated completion 
date July 1, 1938. 

z-7" 

-, 
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AIRPORT SECTION 

Specml ProJects 

Piqect 
No. Descrmtmn 

To whcm 
Assunned Remarks 

62-10 

62-11 

62-13 

62-14 

62-U 

62-16 

62-17 

6?.-18 

Survey and study of requsltos R. L. C-bell 
far restrxted water areas or 
"seaplane au-ports" as applxd 
to enforcement of lnternatlozlal 
rules of the road and requz-e- 
ments of marme authorities. 

Preparatmn of revised air mark- R. L. Campbell 
ing-Emetul. 

Study of mty, county and state 
acning laws pertaming to BLP- 
ports and theu approaches. 

Study coordmated mth the 
Department of Agriculture 
to detemrme the usability 
of cotton fabrics 1n runway 
ccnstmctlon. 

C. R. Wilsb 
C.B. Donaldson 

Investlg*tlon of reflector 
type mnway narkers. 

H.J.C. Pearsor: 

Conlparlson of var'1cus 
methods of rloodllghtmg. 

H.J.C. Pearson 

Act-muiatlon of ex~errx.ce H.J.C. Pearson 
on snow handling on au-ports. c. e. ml&y 

Survey of pOWr condltmns 
at mayor axports, to de- 
termine necess;ty of stand- 
by power. 

H.J.C. Pearson 

J. M. Hunter 

E&mated completmn 
date Sept. 1, 1938. 

Estimated CmpletiOn 
date June 1, 1938 

Estmated completion 
date Sept. 1, 1938. 
(Pre-ry to other 
desirable zonmg pro- 
pets.) 

CCmpletlCn Or report 
date Dec. 31, 1938. 

Estimated completion 
date May 31, 1938. 

Estmated completxm 
date June 30, 1938. 

Report date July 1, 
1933. 

Estmatad COmpletlOn 
da%e June 30, 1936. 



A.4 

AIR TFLANSFORT SECTION 

Spema1 RoJects 
Under supervlsmn of 

R. H~~phrej- 
Section Chef. 

ProJect 
No. Descrmtion 

To lvhom. 
Assumed Remarks 

63-2 

63-3 

63-4 

63-5 

63-6 

63-7 

Analyze the zituatmn mth 
respect to aviation medxule 
and develop plan for Bureau 
action. 

Represent the Government's 
mterests m connectmn mth 
an enstlng contract with 
Colmiola University for re- 
search work dealing mth the 
effect of altitude cm piiots. 

Detailed study of urlme ac- 
cldents smce 1934 and those 
in KLscellaneous flymg smcc 
1933. Report and i-eCCnnaenda- 
tions as to future develop 
ment to avoid repetltmns 

study Of eir traffic at iin- 
portant termnals and r‘~- 
conmendations for rellermg 
congestion. 

Development of means for the 
preventlon of accidents due to 
mter m gasolme storage 
systems. 

Investlgatlon, with help of 
Bad10 Development Sectmu, 
of apparatus designed to 
accomplmh better receptxon 
of radm range and voxe sl@als 
under static conditions, pre- 
vent dminutlon of haarmg 
under cond~tlons of rapid 
descent and prolong the use- 
-Eulr.eSS Of a pilot's CUaeP by 
preventing dearness. 

Ql. H. Miller 

8. H. Killer 

J. C. Edgerton 
R. 1A. KnLght 
R. R. DeVore 

H. R. DeVcre 

J. C. Edgerton 

R Humphreys 

Report being written. 
Estunate completion 
II!. imnedxte future. 

Completion dependent 
upon receipt of ccn- 
'WaCtOrlS report. 

Report berg wItten 
on first part. Es- 
tlmate ccm;l1etKm 
date second part 
July 1, 1938. 

Estusted completion 
date Of first report 
lday 15, 1938. 

Estimate completion 
May 15, 1938. 

Estuuate complet~cn 
May 15, 1938. 



A-10 

AIR TRANSPXT SECTION 

Specml Frqects 

Prqect 
NO. Description Remarks 

624 

63-9 

Assmt Harvard Unlverslty 111 
its mvestlgatmn of the 
radmsaph method of eqlor- 
mg weather aloft. 

Ft. IT. &-Light Estmate completmn 
Apnl 15, 1938. 

study Of re~lurements neces- W. H. Bhlller Estimate pa-trial 
sary to the safety, health report July 1, 1936 
and comfort of scheduled eir- 
h-le passengers. study xl- 
eludes such proSlems as ventl- 
latmn, tsulperature control, 
lavatory facllltles, deterrm- 
natmn of altitudes to fich 
average passengers may safely 
ascend and effects of rapId 
axents and descents. 



EDUCATIONltL SECTION 

This Sectmn 1s non-existent at present due to need 

of using available funds on otter work. 



INTERNATIONAL SECTION 

Specml Projects 

Project 
NO. Description 

65-l Study and report upcn the 
state Of Clvll avlaticn 111 
thebUnted States as ccm- 
pared to other cauntrz?s. 

To whom 
AssIDed Remarks 

W T. tiller Estimata completion 
June 1, 1938. 



au 

Fom PLANT SECTION 

Special Projects 
Under supervision of 

J. H. Geisse 
section Cbzf 

Project 

No. Deacriuticn 
TO utmm 
ASSWlMd Remarks 

66-l Represent Qcvemnent~s mter- 
ests 111 ez&ang contract 
mth Aircraft & h&e Dwelcp 
ment, Inc. for B barrel tgpe 
engne. 

J. H. Geisse 

664 Endurance test of FmkFQVle. J. H. O&ass 

6&.$ stndy of relative hazards of 

mlti-en,&le, multi-propeller 
supl~~~ and mult~-en@ne 
single propeller airplane. 

IL s. CullQm 

66-b Determe from mallable re- 
Cords the specific CauBe8 Of 

pomr plant fallums and 
for5lulate recomndatims 
1ooUng to the ultmate 
eliminatmn of such causes. 

Ccqleticn dependent 
on ccntractor. 

CWhtiQn dependent 
c¶ cmtr.¶ctor. 

E&mate completion 
April 1, 19%. 

Estimate ccql~tmc 
M.w 1, 1938. 



h-14 

RADlO DFTELOPMWT SECTION 

Specml ProJects 
Under supsmslon of 

IT E JacKson 
Sectloll Chief 

67-2 

61-5 

674 

67-7 

67-S 

67-9 

Develop and test radm tele- 
type colmur*--catlQns system. 

Develop anJ test 2 type. and 
fan type radm marker re- 
C81TeTS. 

Develop and test Z t-De Paa10 
marker. 

Develop and test receiver for 
ultra-hgh frequency radm 
range. 

Develop and test ultra-high 
frequency radm range. 

Develop and coordinate u- 
stallatmn of radm instru- 
ment approach system. 

67-10 Accep:mxe test of nen smul- 
Ianecus i-a310 range. 

J. c Hromca 
P D. McKee1 
R. E. Cimard 

P. D. McKee1 
J. C Hrm.ada 
11. I. xetz 
9. M. Lee 

H I. M&z 
C H. Jackson 

P D. McKee1 
J. C Iircmzda 
R. A. Cunasd 

J, E. Lee 
C :I Jackson 
R.A Cunard 
J. C iircmada 
S. E Taggar'. 

W. E Jackson 
J. C. Hrcmda 
E S Donovan 
C iI Ja~ksoo 
I). &I. Stuart 
A E. Harrison 
S. E. Tag&ax 
X A. Cunard 

IT. E Jackson 
D. M. Stuart 
4. E. Harsmon 

Report due ~-1.1 1, 
193c. 

Fma1repoi-t due 
Api- 1, 1933. 

Seport due Mai- 1, 193G. 

Pre1volnnryreport ccm- 
plated. Flnalrcpxt 
due July 1, 193E 

rTdl;nin~ r2~0rt COG- 
pleted. Firlal~port 
due Nov. 1, 1933. 



RADIO DEPSLORKNT SECTIOR 

?roJect 
No 

To wlzm 
Assumed Remarks 

67-11 Acceptmce test Of fan 
marker equp;nent. 

J. c. Hromada Date of cmpletmn 
J M. Lee cont~ent upon manll- 

factJ.rer's delivery. 

H. I. Metz Dev&qn.enta1 speci- 
fxation ml1 be cm- 
plcted in imediate 
future. 

67-13 iimstqatmn of pi-wlpl- 'X. E. Jackson Laboratory mvest1ga- 
tatmn static in aIrcraft D M Stuart tmn of phenomena 
and means for pronting under simulated condi- 
satmfactory radm recsptmn tmns to be sponsored 
in the pressme of such by Bureau. Report due 
interference. September 1, 1939. 



A-16 

FRIVATEFLXINGSECTION 

This section is non-eldstent at present. See pages 

4 and 7. 
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NATIONAL BUREAU OF STAWARDS 

Special X5x-k on Iilghts 
BemgDcneforB~eauof Air Commerce 

Under supems'lon of 
F C. Breckenridge 

FrOJ ect 
NC. 

To whom 
Assinned Relaarks 

6&l develop and test a flush type 
axcraft positmn llzht ccn- 
formmg mth the requmrents 
of the nev? Clnl Air Flegula- 
tmns for an Rlrline pos1tmn 
1i@tt. 

6&d. Study mallable anxraft land- 
ing lights and formulate re- 
ccimmdatxms as to regulatmns 
pertaining thereto. 

684 Develop and test suitable azz- 
pm-t l-wmay IlluminatoPs. 

684 Study the optrcal qualxties of 
rotatmg an-ways beacons mth 
reference to the s?ed of rc- 
tatmn and the 11&t intensity. 

6~l-5 Deterimne the optimum speclfi- 
cat1cna for anatmn colors. 

M. K. I&tier 

M. K. Laurer 

E. 0. Seaquut 

G. R. Heeland 

W. R. Schaub 

E&hate cmp1etmn 
June 1, 1938. 

Report prepared. 
Being studied by 
B.A.C. 

Freundaaryreport 
July 1, 1938. 

Progress report pre- 
pared. Beine edlted 
by B.A.C. 

Estmate completion 
July 1, 1938. 

57 86 


