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DEVELOPMENT CF A SAFETY AND PLANNING PROGRAM

By

Richard C. Gazley
Chief, Safety and Plamming Division

SUMMARY

Following the organization in the Bureau of Air
Oommerce of a separate unit for the prosecution of all
safety and plannming work a survey of all authoritative
aviation sources was made to determine in detail the con-
ceived dutiea of such a wnt,

The voluminous results of this survey were
analyzed with reference to the basic legislation under
which the Burean operates and were classified as to type
and objective., A summary of the final classificationm,
listing all of the detall projects under comsiderationm,
15 given on Chart No. 22.

It 15 concluded that the amowmt of safety and
planming work required to effectively discharge the ob-
lagations of the Bureau 1s so large in comparison wath
the resources available that appreciable progresa can
orly be expected on some of the i1tems of the most urgemt
nature.

Details of the safety and planning work now in

progress have been tabulated and are presented in the
appendix to this report.
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INTRODUCTION

Prior to 1937 the plan of operation of the Bureau
of Air Commerce required each Division thereof to assume re—
sponsibility, not only for its routine regulatory or mainte—
nance functions, but alse for such planming and other special
work as was necessary to anticipate future development and to
solve the numerous pressing problems which always assoclate
themselves with a rapadly growing industry., This system was
well adapted to earlier avziation development but continued ex—
panslon of the industry has made 1t unsatisfactory. It was
diffienlt, 1f not impessible, to effect coordination and
stability within the Bureau with reference to working toward
planned objectives. Furthermore the various Divisions were
so pressed wath a large volume of imperative routine work that
1t was i1mpossible for them to give full cemsideration to any-—

thing else.

To improve this situation there was created in the
Bureau on July 1, 1937, a new Division to be known as the
Safety and Planning Division. The purpose of this avasion
18 to relieve all other Bureau Divisions of all work locking
to the future, thereby servang as a coordinating agency de—
voted to the thoughtful planning and detail work necessary to
reach sound and antelligent objectives. OSuch objectives in-
volve all of the policies, procedures and mechanical develop—
ment required to reach and retain fully effective administra-
tion of the Air Commerce Act.

Details of Safety and Flanning Functions

Preliminary study and analysis showed that the safety
and planning obligations of the Bureau under the Air Commerce
Lct requared attention to the following subjects:

1. A nataonal cival airways system;
2. air carrier operation problems,
3. BSafe and efficient

(a) arrecraft,

{(v) =aireraft instruments,

(¢) aircraft power plants,

(d) aircraft equipment, and

(e} a1r navigation facilitaies;

4. Intermational air navigation
arrangements;
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5. A national program of aeronautical
education;

6. Private flying problems;
7. Other non-schedule flying; and

8. Any other air commerce matteras of
interest to the Federal Govermment.

Continuing the analysis further there are, as 18
well known, other Federal agencies which are obligated to
interest themselves in portions of some of the foregoing
subjects., These include the National Advisory Committee for
Aderonautica and the Natlenal Bureau of Standards, both of
which engage in fundamental technmical research; the Army Air
Corps and the Bureau of Aeronautics, Navy Department, which
conduct some techmical research and development of interest
to ecival aercnautics) the Department of State, which super-
vises international mattersy the Buresu of Foreign and Domestic
Commerce; the Interstate Commerce Commssion; the Post Office
Department and the Department of Labor. In addition there ex-
1st mumerous non-govermmental agencies,such as mapufacturers,
operatora and universities which have well equipped laboratories
and conduct & great deal of valuable aeronautical research work.

A sigmificant factor in this connection, however,
is that all of such work which 1s applicable to ciwval aviation
regulation or promotion must come to the attention of the
Bureau of Air Commerce for such application, This 18 fortumate
for purposes of Federal coordination and 13 further fortunate
in that 1t permits the Bureau of Air Commerce to function wlith~
out a research laboratory and without foreign offices and thus
automatically prevents duplicatron of effort.

It 18 obvaioys from the foregoing discussiom that
one of the chief functions of the Bureau of Air Commerce is
to maintain famliaraty with aeronautical research activities
1n all agencies to the end that they may be guided and coordil-
nated to fit the needs of c¢ival aviation,

An addaitional function which 18 equally obvaous after
some thought arises from the inevitable characteristic of newly
evolved theories, formulae, ldeas and mechamsms. They must
always be subjected to a peried of scrutiny, trial and modifi-
cation known as study and development before they can be applied
to the practical usage of safeguarding lives., In thas field no
agency except the Bureau of Air Commerce has the experience or
means to act.
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Details of Organization

The organization which was planned for effectively
discharging thege functions consists of eight Sections as
follows

1. Aircraft Section

2. MAirport Section

3. Aar Transport Section

4. Bducational Section

5. International Section

6. Power Plant Secticn

7. Radio Development Section

8, Private Flying Section

None of theme Sections is fully manned as yet., At

the moment of writing there 1s, in fact, no persomnel assigned
to the Educational and Private Flying sections. Deliberatzion

in completing the staff has been dictated by the following
factors.

(a) Budgetary limitations.

{(b) A desare to reach a full umderstanding
of the exact projects which would be re-—
quired of each Section.

(c} An indicated need for finding and appointing
outstanding experts in the fields of actaivaity
involved,

A skeleton staff was organized largely by transferring
to the new Divasion same of the Bureau personnel previously en—
gaged 1n related work, Complete development of the staff comple-
ment wall probably take several years, dependent upon the funds
available.
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PROCEDURE FOLLOWED

A plen of general activaty havang been developed
the next step was cbvaously a determination, in detail, of
the specific work to be undertaken. In this connection
several fundamental factors were immediately obvious as
will appear from the following discusslons

Routine Projects

Analysis of the functions of the Bureau, ecombained
with past experience, showed that there were a mumber of pro-
Jecte of a continmueus or recurring nature which automatiecally
became obligations of the Safety and Plaming Divasion,

It is obvious for example that an agency cem have
no satlsfactory knowledge of trends in aviation development,
the regulatory cr developmental needs of the industry or the
posslbilities of gupplying lmproved airway equipment, unless
1t maintains a cleae liaison with the research laboratories
and other agencies throughout the country (or indeed in the
entire world)} that contribute to avliation advancemsnt and
wnless 1t maintains continuous contact with aircraft mam
facturers and operators.

4 further illustration lies in the fact that the
Secretary of Commerce l1s the recipient of a large volums of
correspondence and amportumities from people claimaing to have
new ideas or inventions which will contribute to the advance-
ment of aercnautical science or flight safety. The subject
matter of these submissions may be of a mechamical nature or
it may deal with the regulations or organization of the
Bureau of Air Commerce. Moat of these people request Federal
funds for the development of their ldeas to the point of praecti-
cal spplication. They must 811 be considered on the merit of
the 1dea advanced to the end that worth-while developments may
be encouraged, When the subject matter falls within the juris-
diction of other agencies 1t must at least be appropriately
referred.

Here, therefore, is a group of ineseapable projects
for incorporation in the Bureau's Safety and Plamming program.
They wi1ll be referred to as "Routine Projects® and form the
background for the prosecution of safety and planming work.
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Special Projects Prevaously Started

A mumber of special projects of a non-routine nature
were already proceeding in the Bureau or in outside agencies
under contract with the Bureau.

This was particularly the case with respect to radie
ajir nmavigation facilities as has been shown 1in some of the
Bureau reports which have been published in the past few months,
Radio landing system experimentation has covered a period of
ten years and radio teletypewriter work a period of gseven years.
Other illustrations existed in the several contracts to which
the Bureau was commtted in conmection with airplane and engine
developmental activities, medical studies and the lake.

Prosecution of these projects therefore became an
ymmediate and indasputable part of the program to be followed.
They were accordingly assigned to the appropriate Sections for
suitable actaion.

New Special Projects

Having provaded for what meght be termed the "fixed
obligations® of the Bureau as exemplified by routine projects
and special projects previously sgtarted, 1t then became neces-
gary to decide upon the new special projects which would be
undertaken with any funds and facilities which might remain
available,

This phase of the work under discussion 13 at once
the most sigmificant and the most complex. Even a cursory con-
g8ideration brings to mnd the wide range of diverse subjects
involved, the difficulty of attempting to foresee future de—
velopments, the length of time required to complete a project
once lawnched and the danger of poor judgement 1n estimating
relative importance when attempting te establish priorities.

At thas juncture 1t was decaided to appeal to all
the authoritative sources available for guggestions and com-—
ments. It was hoped that this procedure would be helpful
in establashing the basis for a sound and constructive pro-
gram which would be pursued 1f and as fumds therefor became
available.

Accordingly all persons in executive or authorita-
tive positions in governmental and non-governmental aviaticn
agencies, 1ncluding Bureau of Air Commerce personnel, and in
all scientific and manufacturing aviation organizations were
contacted by letter, telephone or personal visit. If any were
missed, such omission was umintentional and they are herewath
sincerely regquested to forward any suggestions or comments
which occur to them. The Congressional Record was also con-
sulted for help or imstruction in this connection.
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RESULTS OF SURVEI

The excellent and veoluminous response to the
Bureau's request for suggestions is indicative of the
genuine need for constructive effort in this field.

A1l of the material received was analyzed and
separated in accordance with the functiomal orgamization
of the Safety and Planning Divasion. All projects, in-
cluding those of a routine nature, the special ones pre-
vlously started, and the proposed new ones, were then care-
fully listed in accordance with these functional groupings.
Wherever possible the order of listing represents the
approximate order in which the projects mght logically be
undertaken, either by reason of established priority, or
importance, or the relative probability of an early solution
to the problem involved. Tt must be realized, however, that
the accuracy of the order of lisfing 1s problematical and
that the actual schedule of solutions waill be dependent upon
future developments.

It w111 also be noted in the case of the Educationsl
and Intermational sections particularly that most of the projects
listed are simultanecus and therefore have no priority.

The lists, by Sections, are included herein on Charts
1 to 21, whoch serve as working charts for the further apalysls
which follows

In reading the charts i1t will be observed that
ldentical or samllar subjects are, in some instances, listed
for two different Sectiona. Where this 1s the case 1t indil-
cates that each Section will work on a different aspect of
the project. Projects relating to private flying are assigned
temporarily to the existing Sections, pending the establish-
ment of & Private Flying Sectaion.

DISCUSSION

Examnation of the 162 items listed on Charts 1 to
21 shows that the volume of work to be done makes 1t difficult
to obtain a clear wmderstanding of the objectives involved.
The situation is further confused by the fact that some of the
projects are routine and therefore continuous, some wall in-
volve such a long period of effort as to be semi-continuous
and others are relatively short. It seemed wlse at this point
therefore to attempt to clarify the matter by further classifi—
cation, talong intc consideration the ultimate objectives.
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Separation of Routine Projects

As a first step, in order to expedite analysis, it
was decided to remeove from the charts all routine or back-
ground projects. Such projects are of an admnistrative
nature, and are in a somewhat different category from the
rest. Thas leaves for consideration, therefore, only pro-
Jects which maght be expected to be completed and discon—
tinued at some time in the future, length of time being
dependent upon the state of a particular art or science.
These are the 1tems which have been referred to as MSpecial
Projects™ in the foregoing,

Classification of Special Projects as to Type

Detarled examimnation of the special projects shows
that they fall into two broad categories, dependent upon the
circumstances from which they arise and the i1mmediate urgency
of completion. These categorles are as follows:

Service Projects — Those special projects
which are classified under this heading are
the projects directed toward improved safety
under existing conditions. They are dictated
by some immediate need and usvally it is
necessary that their solutionz look to the
present rather than the future.

Examples of this type of project are
those directed toward reliable functioning
of the emasting radic ranges and assistance
1n the i1ngpection and tests of the new ones
now being installed. As a long-range pro-
position 1t 15 hoped that many of the prob-
lems involved wall be solved by the uge of
ultra-high frequencies but that, as a com-
plete solution, 1s some distance in the
future and 1s moreover still problematical,
50 more i1mmediate measures are desirable
if procurable

Projects dealing with the procurement
and application of specific new design in-
formation for asircraft and those directed
to certain immediate airport problems, as
well as many others, are 1in the same cate-

gory.
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This type of project will undoubtedly
always exist and w11l usually be of an im-
perative nature because some part of the
Bursau or the industry will be unable to
proceed waith full lmowledge of the facts
until such projects are accomplished For
this reason they will usually requare
pricrity over other projects.

Service projects, therefore, are pro-
Jecta arising from exasting conditions and
which must be undertaken whether or not they
direct themselves tv long-range objectives.

Planning Projects — Projects associated with
planning are of a long-range nature and are
directed toward plamned objectives whach 1t

is the duty of the Bureau to reach if possible.
They may be completely disassociated from ex—
Isting systems, schemes or mechanisms if a1t
appears that the objective requires investa-
gation along new lines but w1ll not necessari-
1y be so disaesociated.

Thns type of project, which suggests
raising onels s=1f above the horizon for
the purpose of studying the broader aspects
of the eivil amercnautics situation, 1s by
far the most important of the two categories.
It 18 unfortunate that circumstances dlectate
priority to the Service Projects instead of
these.

Clagsification of Special Projects as to Subjset

It 1s obvious, and has been stated in the foaregoing,
that planming projects, by their very nature, require plammed
objectives. The objectives are necessary to give direction
to alr commerce work on the part of Government.

It 18, of course, i1mpossible for any one at any time
to delineate 1n detail the wltimate scheme of any objective
and it is dafficult, if not 1mpossible, to visualize all the
details of an objectaive, which, when reached, could be pro-
nounced entirely satisfactory. It is for that reason, in fact,
that planning work devoted to filling in the detsils is manda-
tory. It is possible, however, to specify the subjectis with
which such objectives will deal Furthermore 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 cbjectives which appear to be appropriate
anl adequate for the work under discussion are deacribed
in the following paragraphs

Arxrways, Aarports and Navigation Facilities -~
The objective thus entitled 1s the best air-
ways system obtainable, as determined by the
state of the art and the needs of both
national defense and air commerce; the

term Wairways system" including all ground
facilities.

Air Traffic Control and Communications —
Thia objective contemplates the best possi-
ble system for the safe and expeditious
movement of all air traffic over the air-
ways, including the general plan, the pro-
curement and dispatch of necessary informa-
tion and the mechanisms involved and based
upon the thought that the Federal airways
are for the benefit of all citizens

Arcraft, Power Plants and Equipment -

This objective contemplstes bringing air-
craft and their equipment to a state of per-
feeticn which permits their safe use of

the airways facilities provaded, and main-
taiming them in such condition.

Airmen — This objective involves the general
system used for the inspection and certifi-
cation of airmen and the details thereof,
this type of project also being necessary

to 1ndicate the human characteristics which
dictate airways and aircrafi characteristica.

Air Carrier Operation - This objective in-
volves the details essential to adequate and

constructive contrel of air carrier operations,
both 8rheduled and non-acheduled.

Fostering Air Commerce — This subject includes
all i1tems tending to promote the sound growth
of air commerce through added usefulness of
aircraft, i1ncreased praivate flying,metheds of
reducing costs, added interest and more accurate
knowledge on the part of educational institu-
tion graduates and accomplishments of a llks
‘nature,
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U, S, Aviation Polizcy - ™ = subject i1nvolves
both foreign and demestic ma..ors and has many
sub-headings, ineluding the development and ap-
placation of a cecordinated plan of internation-
al sir commerce reletions, an adequate coopera-
tive plan bpetween Federal and State govermments,
the trend and rigidity of air regulstions as

they affect air commerce, and all similar matters.

It 18 considered desirable to group Servace Projects
under the headings used for Planning Projects as this helps to
keep the two types of projects coordinated as miuch as the circum-
stances will permit. As a matter of faet 1t wll be seen from
the charts which follow that 1t has been possible by this means
to 1nject a sufficient element of planning into scme of the Service
Projects and vace versa so that it 18 daifficult to decide in which
category they belong. The categorical clasaification of border-
line cases 18 not particularly important, however.

Project Clagsification v, Admnistrative Orgenization

It will be noted that the project classification de-
scribed In the foregoing paragraphs 1s largely unrclated to the
funetional organization of the Bureau and of the Safety and
Planning Division. It is apparent, however, that this difference
1s posslble and desirable for the reason that abstract matters can
be best analyzed and mderstood when not subjected to the physical
regtrictions whieh shape organizations. Such restrictions relate
to the general lack of diversity of qualiafications which can be
expected 1n single individuals, the routine best suited to the
handling of details and matters of that character, none of which
are pertinent to an abstract analysis.

Realignment of Charts

The present and propesed prejects, except those completed
at this date and except Routine Projects, are presented on Chart 22,
reclassified in accordance mith the objective classifications dis-
cussed 1n the foregoing paragraphs. It 1s to be noted that, while
the objectlves will remain essentially unchanged until accemplished,
the detailed projects lasted thereunder will be added to and sub-
tracted from as progress is made toward the concelved ultimate.
The projects on which work 1s now going forward are those which
are followed by a blocked-in e¢ircle.
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FINANCES

A carefully made egtimate of the funds required to
proceed with all of the projects listed, plus an appropriate
reserve for such Service Projects as may arlse, results in
a total of $1,903,152 for the fiscal year 1938-39, Since a1t
appears likely that only a fraction of that sum wall be avail-
able the progress which may be expected 1s not particularly
great, especilally with reference to Plamming Projects.

FROJECTS IN PROCESS

The projects, other than Routine Projects, which
were being worked on as of March 1, 1938 are described in the
appendix attached to this report, and are marked by solid
circles on Chart 22.

CONCLUSIONS

From the foregoing analysis and discussion the follow-
ing conclusions are drawn®

1. The safety and planming functions of
the Bureau of Air Commerce relate to
the regulation and fostering of air
commerce by

(a) establishing the cbjectives
of Federal participation,

{b) coordinating the work of all
agencies which contribute to
those objectives,

(¢) conducting or sponsoring all
necessary developmental work,
and

(d) =applying the results.

2. A considerable amount of hackground
liaison work, designated as Routine
Projects, 18 necessary in comnection
with the foregoing obligations.

3. BSafety and plannming work directed to
special projects 18 divided into twe
broad categories which are best de-
scribed as Service Preojecte and
Plaming Projects.

£ o9&k



4. AllJ special projects, and particularly
all Planming Prajects, should be
directed to an understanding and attain-
ment of the conceived ultimate with
reference to the folloming seven subjects:

(a) Airways, Airports and Navigation
Facilitles.

A{n) Air Traffic Comtrol and Communi-
cations

(c) Aircraft, Power Plants and
Equipment

(d) Airmen

(e) Aar Carrier Operation
(f) Fostering Air Commerce
(g) U. 5. Aviation Policy

5. Little or nothing can be done on Plapming
Projects unless the safety and planming
appropriation is sufficient to provide
therefor over and above the amount re-
quired for Routine Projects and Service
Projects because those two types are of
an urgent nature.

6. The projects which are already on the
schedule indicate a need for an anmal
safety and planning appropriation of
approximately $2,000,000 which 13 far
more than is at present being made
available.
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Chart 1
ATRCRAFT SECTTION

Present and Proposed Projects

BXPERIMENTAT FUNK ATRPLANE - Supervision of the performance of the
exnsting contract with Funk Aircraft Company for an experimental
airplane,

EXPERIMENTAL TAIL-LESS AIRPLANE ~ Supervision of the performance of
the exasting contract with Management & Research Incorporated for an
experimental tail-less airplane.

DEVELOF METCALF BLIRD LANDING INSTRUMENT AND SYSTEM - Supervasion of
the performance of the exasting contract waith Massachusetts Institute
of Technology for a blind landing instrument and system

ATRPORT ORIENTATOR ~ Supervision of the performance of the exasting
contract with Sperry Gyroscope Company for an Airport Orientator,
which 18 an instrument for the reproduction in the aircraft cockpit
of a properly orientated chart of an airport. Supervasicn of the
flight testing of the instrument by various airlines.

AUTOMATIC INSTRUMENT LOG - Supervision of the performance of the
existing contract wath Fairchild Aerial Camera Corporation for an
Automatic Instrument Log, which 1s an instrument for recording in-
strument readings and contrel settings in the aircraft cockpit
continuously and automatically. Complete flight testing of the
instrument.

NEW DEVELOPMENT® ~ Obtaining all available information concernming
new developments pertaining to, or having a possible application
to aircraft, sircraft instruments, and aircrafi equapment. Thas
includes the reading of all technical publacations, the obtaining
of information from the agencies carrying cut the developments, and
the inspection of new alreraft, instruments, and devices. This 1s
a routine project.

INVENTIONS AND IDEAS ~ A thorough study of all inventions and ideas
submitted to the Bureau with a view tc encouraging inventors to
further perfect their devaces or to including promising inventions
or 1deas in the Bureau's development program. This 1s a routine

project,

ICE FORMATION ON AIRCRAFT — Agsistance in the development of surt-
able means for the prevention of i1ce formation on aircraft comtrol
surfaces, wandshields, and instrument pitot heads. Recommendations
as to airworthiness regulations havang to do with the elimination of
the .ce hazard. Assistance in the possible further development of
wing de—icers and propeller de-icers. Study, in cooperation with
the National Advisory Commttee for Aeronautics of the fundamental
factors concerming ice formation on aircraft,
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3.

10,

12.

15.

D74

Chart 2

ATRCRAFT SEGTION (CONT'D)
Present and Proposed E. -~ =tg

VIBRATION AND FIUTTER — Thorough study of the entire subjeet of
vibration as 1t affects the aircraft structure, power plent, in-
gtruments, accessories, and equipment. Assistance in the develop—
ment of equipment properly to detect, measure, and analyze vaibration.
Development of technmique for the detection, measurement, and analysis
of vibrations by testing aircraft and analyzing the test results.
Asgistance i1n the formulation of methods for the elimnation of
undesirable vibrations in aircraft, HRecommentations as to airworthi-
ness regulations having te do with vibrations in aircraft. This pro-
Ject probably will continue for two more years.

ULTRA-HIGH FREQUENCY WAVE GENERATCR AND DETECTOR ~ Development of an
ultra—~high frequency wave generation and detection device for use in
geveral instrument projects.

LIGHTNING -~ Study, 1n cooperation wath the National Advisory Commttee
for Aeromautics, of the subject of lightning strikes om aircraft and
their effect. Development of switable means for the prevention of
accidents or sericus damage due to lightning strikes. ZRecommendatione
as to alrworthiness regulations having to do with lightning strilkes.
Part of this project probably will continue for twp more years.

GQLIDER CCHSTRUCTION MANUAL ~ Enter inte and supervise the performance
of a contract with the Soaring Society of America for the compllation
of a "Glider Construction Manual” to be published by the Bureau for
use 1n conjunction with i1ts airworthiness regulations having to do
with gladers.

PATENT LAWS AND REGULATIONS — A survey of patent laws and regulations
as affecting Bureau development contracts and inventions and ideas sub-—
mtted to the Bureau, and the formulation of appropriate Buresau action
and policy.

TRIGYCLE LANDING GEAR —~ Study of all available data and the determl-
nation, by means of a test program, of the loads on the tricycle
type landing gear, handling qualaties and desirable shock-absorption
characteristics and design features of this type of gear. Recommen-—
dations as to airworthiness regulations having to do wath the tri-
cycle type landing gear.

MONOCOQUE DESIGN ~ Compilation of all available data on monocoque
design, in cooperation with A-N-C Commttee and National Advisory
Commttee for Aeronawdtics. Development of a general monoceque
theory such that reasonably accurate analysis of amy such structure
can be made. Pecommendations as to airworthiness regulations
havine . go with monocogue structures. This is a long project.
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17.

18.

19.
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21,

22,
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Chart 3

ATRCRAFT SECTION (CONT!'D)

Present and Propesed Projects

ATRFOIL SPAN AND CHORD LOAD DISTRIBUTION - Cooperation with the
National Lavasory Commttee for Aeronautics in the development of
simple methods, checked by flight tests, to predict span and chord
distribution on alrfoils such as can be easily used in investlgat-
ing strength and flight characteristics for the purpose of design.
Cooperation with the National Advisory Cormittee for Agrenauvtk cs
in the correlation of wind-tunnel and flight test data on airfeoilas
Recommendations as to aarworthiness regulataons havang to do with
gpan and chord load distribution.

ABSOLUTE ALTIMETER AND OBJECT DETECTCIL - Development of an abgolute
altimeter, independent of barometric pressure. The instrument de~
veloped to be such that 1t can be used also as an object detector
or a collision prevention device.

SIMPLE RECORDING ACCELEROMETER - Cooperation with the National
Advisory Commtiee for Aeronautics in the development of & simple
recording accelerometer for use by Bureau inspectors in roubtine
testing and for use in cbtainming aircraft landing reactions.

ATRCRAFT LANDING REACTIONS — In cooperation with the National
Advisory Committee for Aeromautics, the installation of recording
acceleromsters in various aircraft to collect data Yo enable the
establishment of the envelope of the landing reactiom for both

1and and water alreraft. Recommendations as to pertinent airworthi-
negs regulations and as teo sultable airport paving.

HULL FRESSURE DISTRIBUTICNS ~ In cooperation with the National
Advisory Committee for Aeronautics, the installation of pressure
recorders 1n the hulls of various aircraft to collect data for sta-
tistically determining design preasure distributions, Recommen—
dations as to pertinent alrworthiness regulations.

SEA~WING LOADING ~ Investigation,in cooperation with the National
Advisory Commttee for Aeronautics, of loads imposed upen Sea-wings.
Investigation of their effect upon the aircraft characteriatiecs in-
volved 1n 1ts airworthiness. HRecommendations as to pertinent sir-—
worthiness regilations,

ATRCRAFT TAKE-OFF AND LANDING MEASUREMENTS ~ Development, in co—
operation with Airport Section and Certificate and Inspectaon
Davision, of instruments and necessary techmidque to measure alr-
eraft take—off and landing for the use of Bureau inspectors.
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Chart 4

AIACRAFT SECTION (CONT!D)

Pregent and Proposed Projects

STRCRAFT LANDING LIGHTS ~ Develcpment, in cooperation with
Natiomal Bureau of Standards, ol swataole landing lights for
direraft. Recommendations as to pertinent airworthiness regu—
wations.

STISICSLTICN OF n© IANICS — Thorough study of the subject of
certification of airplane and engine mechamies. Recommendations
=g to the preocedure the Bureau should follow in this matter.

Ty AUTTITUDE FLIGHT —~ Investlgation of the effects of high alti.
ade Tlying upon these functions of the airplane invelved in its
airwor Yhiness, Recommendations as to pertinent sirworthiness re-—
wizt.ons 1f nec co.ry  Mooperate with Air Transpert Section in

+ - ot 1gh altitude flying as affecting pilot fatigue and
a.~oneer comfort. Recommendstions as to pertanent airworthinesa
o ltions 1f necessary.

. ISTER-THAN-ATIR ATHCRAFT — Thorough study of the entire lighter-

‘han-a.r oltuation to gurde the Bureau in a Laghter-Than-iir

VI1L V.

TRFLCT METCALF BLIND LANDING INSTRUMENT AND STSTEM ~ Construction
* the Metealf blind landing system developed under Project Ko, 3
-nr actual use by aircraft. Complete flight testing of the system

end 1ngtrumsnt,

#+ IRCRAFT LAUKCHING DEVICES - Thorough study to determine the neces—
ty “or a lrunchaing device for transport aircraft. Thorough study

. deeermne the best type of device for thls nse. This project

Trbaply wall lead to anether such as "Assistance, in cooperaticn

t Lr, other arencies, 1n the development of an aircraft leumching

‘rmoef

L' TiA AL INTERAGETLONS T0 FLIGHT « Thorough study and analysis of
‘aena~1ral iate=rup*:ons ‘o flipght and accldents caused by mechanmical
« 1w < L npeenehions as te any necessary changes in sarworthi-

~235 regilations as & result of this study,

“LAG J1ES ~ Thorough study of all parachute problems, Recommenda—
ti1ons a3 to any necessary regulat tons pertaiming to riggers, jumpers,
-umds, and possibly parachutes themselves.
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Chart 5

ATRCRAFT SECTION (CONT!D)

Pregent and Provosed Projects

WINDSHIELIDS ~ Development ef means to safeguard pilots and prevent

damage to windshields when struck by birds in flaght. Recommenda—

tions as to pertinent airworthiness regulations. Cooperation with

the Netional Adviscry Commttee for Aeronautics and Naticmal Bureau
of Standards i1n developing a flexable substitute for glass.

ATRCRAFT WHEELS ~ Development of improved wheel brakes, with special
emphasis on thoge for larger aircraft, Investigation of the pessi-
bilities of an eleclric brake. Investigation to determne the neces-
sity for anti~corrosion treatment for magnesium wheels. Recommenda-
ticns as to pertinent airworthiness regulations. Investigation and
development of shock absorbling wheels,

ATRCRAFT POSITICN LIGHTS ~ Study, in cooperation with National Bureaun
of Standards, of aireraft position light developments. Recommenda—
tions as to pertinent airworthiness regulations when considered neces-

sary.

ATRCRAFT THSTRUMENT LIGHTS - Study, in cooperation with National Burean
of Standards, of aircraft lnstrument lighting developments. Recommen-—
dations as to pertinent airworthiness regulations when considered neces-

sary.

AVIATICN COLORS ~ Determination, in ccoperation with the National
Bureau of Standards, of the optimum specifications for aviation
colors, Recommendations as to pertinent regulations.

GLIDER OPERATICNS MANUAL ~ Enter into and supervise the performance
of a contract with the Soaring Society of America for the compilation
of a "Claider Operations Manual" tc be published by the Bureau for use
in conjunction with 1ts airworthiness regul=t 1ons having to do with
gliders.

THREE-COMPONENT ACCELERCMETER — Development, 1n ceoperation with the
Kational Advisory Commttee for Aeronautacs, of an instrument, or

instrurents, to obtain and record 211 three components of linear and
angular accelerations of an aircraft, both in flight and in landing.

CGROUND SPEED INDICATOR - Study of the possibilaties of obtainming a
true ground speed indicator and the development thereof.

TRU—CONTROL ATRCRAFT - Investigation of "two-control" operation as
it affeets the aircraft's airworthiness Recommendations as to
pertinent airwerthiness regulations i1f necessary.

EFFECTS OF AGE AND USE UPCN AIRCRAFT ~ Investigation of the effects
of age and use upon the strength of typical alrcraft structures.
Recommendations as to pertinent airworthiness regulaticona if neceseary.



Chart 6
AIRCRAFT SZCTICN (CONT'D)

Present and Proposed Projects

41, CENERATOR FAILURE WARNING LIGHT - Development of a warning light
in the cockpat of an aireralft to indicate failure of the electric
generator.

42, OIMPLE STRAIN GAUGE — Development of a simple strain gauge for
use by Bureau inspectors in routine testing.

43. NEW MATERTALS FOR ATRCRAFT - Cooperation with the National Advasory
Committee for Aeronautics and National Bureau of Standards to de-—
termne the properties and characteristics of new materials sujitable
for aircraft use. This 1s a recurring project,

4., AIRWCRTHINESS AND DESIGN PRACTICE -~ Correlation of number of accildents
for a given type of airplane +o determine whether present regulations
and practices are producing the safest airplane compatible with reason-
atle design practice with special emphasis on aircraft used for
macellaneous flying purposes, Thorough study of the aircraft air-
worthiness requirements with a view to ascertainming that the minimum
design requirements are on the basis of "safety" rather than on
Proliabilaty”®,

45, TRECONCILIATION OF THE DIFFERINC STHESS-ANALISIS REQUIREMENTS — Co-—
operation with A-N- Committee 1n the reconciliation of the differ—
ing stress-analysis requirements of the Army, Navy, and Department
of Commerce, OStudy of these requirements with a view to modifica—
tion to bring precision and consequent complexaty of methods more
in line with the assumptions and basic data available concerning
loads and load dastrabution.

46. AIRCRAFT WEIGHT AND FERFORMANCE STATISTICS ~ Tabulation and analysis
of the Jarge amoumt of data concerming airplane weight and performance
now 1n the Bureau files. Publication of these data in the most com—
prehensive manner; probably grapmeally. The first step in this pro-
Ject to be the publication of data concerning the take—off eharacter-
1stics of both land and water airecraft.

47. PATENTED FASTENINGS -~ Investigation to determine the tests necessary
to prove various patented fastenmings, such as "Chicago" and "Farker-—
Kalon", satisfactory for use in the primary structures of aircraft.
Recommendations as to pertinent airworthiness regulstions,

48. TWING RIB TESTING MACHINE ~ Development of a unmiversal rib testing
machine by means of which ribs may be tested by the spplication of
load rationally distributed chordwise,

A9, COMMON ATRGRAFT MATERTALS ~ Correlation and publication of all
avallable data concerning allowable fibre stresses for the common
aircraft materials,

50. JONES METHOD OF BOUNDARY LAYER CONTROL ~ Thorough study of the Jones
method of boundary layer control. Assistance in thé development of
this method of boundary layer control if merated.

5386
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Chart 7
ATRGRAFT SECTION (CONT'D)

Present and Proposed Projects

SENSITIVE ALTIMETERS —~ Study of existing types of sensitive altimeters
with a view to provliding closer limits of accuracy.

GROUP INSTRUMENTS ~ Assistance in the development of group instruments.

WING BEAMS — Development of a satisfactory method of analyzing bex-type
wing heams subjected to combined bending and torsion,

STHESS ANALYSIS OF LOW-WING MONOPLANES - Development of an altermnative
special method of stress analysis for lom-wing monoplanes which form
such a large part of current preduction.

SIMPLIFICATION OF AIRCRAFT OPERATION - Study, development and applica—
tion of methods and mechanisms for maldng the handling of large air-
craft less complex,

ATRPORT DIMENSTONS — In cooperation with the AlI'pOI‘;G Section to de-
termmne the proper relation between aircraft performance and airport
dimensions.

FUEL DUMPING -~ To determine a safe meang for the rapid discharge of
fuel from aireraft in flight.

FEDERAL PARTICIPATION IN CIVIL AVIATION TECHNICAL DEVELOPMENT ~
Analyze the extent to whiech the Federal government now partici-
pates and the distribution of types of work and flnances for the
purpose of effecting the closest possible coordination.

786
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Chart 8
ATRPORT SECTION

Present and Proposed Projecta

FINAKCTIAL AND PHYSICAL SURVEYS - A nation-wide survey is in progress
snd should contimie during the next fiscal year to determine sxisting
facilities on sll airports in the Unlted States, together with the
capital investment of each airport, ammual maintenance cost, operating
expenditures, annual income, ete. In commection with the above sur-
veys, vertlcal photographs of all airports and seaplane bases to scale
are being obtained and these are to be checked by actual measurements
agalnst data submitted. Completion of these surveys wlll require
several months and will necessitate further attentlon to keep the in-
formation current. A survey 15 being made affecting the relisbilaty
of electrlcal power gupply to major airports with the view of de-
termining where stand-by power plants will be needed, These surveys
willl enable the Aarport Section intelligently to plan future airport
development and construction, based on actual data which will be
tabulated from the above surveys.

LONG-RANGE FROGRAM OF ATRPORT AND AIRWAY DEVELOFMENT — The Axrport
Section consults with states, mmicipalities, aircraft manufactursrs
and others interested in greater safety and convenience in aeronautical
operation at airports in the United States to the end that development
af & coordinated civail airway system and the improvement of airports
may keep pace with cother aeronmautical developments. Planning is con-
ducted in commection with other government departmernts such as the
Army, Navy, National Advisory Committee for Aeronautics, Post Office,
National Park Service and the aviation industry as a whole, for the
purpese of coordinating all ideas, studies and Information in the
formilation of a comprehenslve long-range program of airport and air-
way construction and development. Long-range planming, particularly
where federal expenditures are Invelved, 1s essential for future
development in order that costly errors may be avoided.

TESTS TO DETERMINE TAKE-OFF AND LANDING CHARACTERISTICS OF AIR(RAPT -
Further develepment end teste of the four electrically synchronized
range finding camerga which are being used at present to secure in-
formatien at key mirports throughout the United States. The accumu-
lation of this infoyrmation should be continued, It will be utilized
to determine the exact take—off and landing distances required by
different type airplames ip different stmespherie condltions and at
different altitudes, together with rate of cllmb immediately after
take—-off.

ATRFORT HATING REGUIATIONS - Rapid advancemsnt in the aircraft in-
dustry has necessitated a revision in the airport reting regulaticns
of the Bureau of Alr Commerce, The Airport Section has been concermed
with the preparation of new alrport rating regulations which were dis—
contimied in 1933. It is antlcipated that these regulations will be
completed and placed inte effect duraing the next year. This project
includes the drafting and publication of the new regulations, the
field inspection and the office routine in comnection wmath rating of
airports. {(Alr Commerce Act of 1926).

7L
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Chart 9
ATHPORT SECTION (CCNT'D)

Present and Propesed Projecls

TESTS OF PAVING AND OTHER AIRPCRT FACILITIES ~ Conducting studies on
soils, paving, drainage, lighting, including studies ¢of hangar design
and runway construction, dJoint studies are being initiated through
other federal agencies and uraversities, together with the Asphalt
Institute, on soil characterastics and paving materials, including
special studies of airport drainsge. Tests of existing and new light-—
ing equipment for the purpese of standardizing airport lighting.
Studies in comnection with rwumway layouts, bangar design, admnistra-
tion building, fire control methods, snow comtrol and traffic control.

REVISICON OF OBSOLETE AIRPORT BULLETINS — The present Dureau of Air
Commerce sirport bulletins are obsolete. Revision of all airport bul-
letins to bring them up to date and into conformity with the projected
regulations and with present—day requirements 1s necessary.

SEAPLANE TEHMTNAL, FACILITIES —~ A survey of existing seaplane terminal
facilities and & study to determne future requirements as te lecataon,
equipment and size, comsidering local and internmational aar traffie,
hoth present and future.

FACILITIES FOR PROTECTION OF ATHLINE PASSENGERS ENTERING AND LEAVING
ATRCRAFT - Conduct a study necessary to determne the facilities and
equipment neceasary for the protection and convenlence of airline
passengers embarking and digembarlting from airplanes,

AIRMARKING — Gpntinuation of the present asirmarking program. Survey
to determine actual conditions of present air markers as to location,
type, condition and other pertinent informatacn and to determine what
additienal air markers should be developed., Preparation of the neces-
sary records to keep all data in conmectaon with this survey and pro-
gram current. The development of a national plan for use in con—

nection with pregent and future federal and state air marking programs.
Preparation of a bulletin om ailr marking construetion to replace obso-
lete bulletins which are cut of publication.

ATRPCRT ZONING — Includes:

(a} Determination of airpert approaches necessary now and in the
future, considering airplane performance and airport eonstruction.

(b} Study of legal problems arising in comnectiom with airport zoning,
based on court decisions and gvailable literature.

{(¢) Preparation of bibliography on subjects of approaches and zoning.

(d) Procurement and analysis of all existing airport zoming legisla-
tion of states, counties, and mumicipalities.

(e) Assistance to polaticsl subdivisions and airport operators with
zaning phases of airport planning and with other zoning problems,
both by correspondence and by conferences,

(f) Preparation of bulletin to take place of the Report of the Com-
mittee on Alrport Zonilng and Eminent Domain, published by the
Bureau under date of December 18, 1930, and now out of date in
several i1mportant particulars.

SadE
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Chart 10
ATRPORT SECTION (CONT'D)

Pregent and Proposed Projects

ATRPORT ZONING — Includes. (Cont'd)

(g) Preparation of suggested airport zoming ordinance

(h) Preparation of material on approaches and zoming for all
publications of the Bureau regarding airpert construction
or layout {such as proposed Handbook), and for the rating
regulations.

(1) Recommendations to the Certificate and Inspection Division
concerming changes in regulations governing the maneuvering
of airline aircraft in landing and taking off.

(3) The handling of all other matters of airport approaches and
zoning as they arise.

DEVELCPMENT AND TEST OF FOG PIERCING LIGHT -~ Teat and installation of
a fog landang light system. It 13 proposed to make the first instal-
laticon at Sacramento, where fog 1s frequent amnd regular. Installa-

tions at other locations should alao be made for experimental purpeoses

TEST OF AIRPORT BEACONS — Purchase and flight test of newly developed
oscillating type beacon. It 1s proposed to purchase one beacon of this
type, and have 1t installed st Washington Aarport. The flight checlang
could be incidental to the normal use of the airport. Other tests
should be made to determine the desirability of placing this type beacon
in regular use.

INSTALLATION AND TEST CF RUNWAY REFLECTOR UNITS -~ Rurray reflector unltas
provade & relatively inexpensive method of marling runway edges. Thege
umits reflect the landing lights of a plane, and show the pilet wnere
the edges of the runway are. It 1s proposed to conduct tests on this
wnit in several locations to determne 1ts usefulness.

DEVELOF AND TEST SUITAELE ATRPCRT RUNWAY TILUMINATORS —~ This 18 the de-
velopment of an 1dea for floodlighting a runway from small umits distri—
buted along the runway edges. It 18 proposed to ingtall umts for test
purposes at old Bolling Field.

DIRECTORY OF AIRPORT OFFICIALS ~ Compile a directory of the managers
and officials of the airports of the Umited States,

SNCW HANDLING ON AIRPORTS -~ Study methods in use and prepare recommenda~
tions for umversal practice.

ATRPCRT FLOODLIGHTING -~ Study and recommendat 1ons,

POWER SUPFLY AT ATRPORTS — Survey the power conditions at major airports
to determine swmtable specifications and particularly the necessity for
a gtand-by source.

REGULATICNS FOR RESTRICTED WATER AREAS -~ Study of regulations applicable
to geaplane termmnals and development of means teo prevent collision be—
tween surface craft and aircraft,.

FrEe
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ATR TRANSPCRT SECTTON

Present and Proposed Projects

PILOT MEDICAL STUDY —~ Study of pilot fatigue for the purpose of malong
of recommendations as to medical requirements for pilets. Study of
oxygen requarements as related to altitude.

ACCIDEXT SURVEY ~ Detailed study of airline accldents sines 1934 and
those 1n mscellaneous flying sinece 1933. RHeport and recommsndations
z3 to trend of future development to aveid repetitiona.

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

ALTERNATE ADJACENT ATRPORTS ~ Study of the selection of altermate
asarports when conditions prolmibit landing at normal terminal,

COORDINATION OF PILOTS' DUTIES — Study arnd making of recommendations
regarding logical and efficient division of duties of airpglane crews.

DEAD RECKONING AVIGATION — Investigation of this method of aserial
navigation and establishment of reguletory limitations.

TIME STNCHRCNIZING ALONG ATRWAYS -~ Investigation and study leokang to
a method for keeping all clocks and watches at ground dispatching
stations and in operating aircraft synchronized and for accurately
logging all radic commmications,

IMPROVED WEATHER REPORTING — Study of method for better diasemination
of weather information, including observations of pilots in flight.
Study contemplates investigation of actual requirements and making
of recommendations.

INSTRUMENT LANDING TRATNING -~ Establishment of program for the train-
ing of flying persomnel in use of blind landing equipment, Sultable
equipment for thls program could be set up at several advantageous
and accessible locations throughout the coumtry.

ADDITIONAL AIRWAYS ~ Economc studies wath reference to air commerce
1n comnection with the establishment of additiecnal airways.

PIIOT RETIREMENT FLAN ~ Study of a possible acientifiec retirement
plan for pilots. Pilot ineffectiveness in many cases believed due
to worries over possible loss of Job and future activaties after
being retired as active pilot.

PROFER FUEL STORAGE AT AIRPORTS —~ Development of means for the
prevention of accidents due to water in gasoline,



Chart 12
ATR TRANSPCRT SECTION (CONTID)

Present and Proposed Projects

13. BONE CONDUCTION HEARING DEVICE - Investigetion of apparatus designed
to accomplish better reception of radio range and voice signals under
gtatic conditions, prevent diminution of hearing under conditlons of
rapid descent and prolong the usefulneas of a pilot's career by pre—
venting deafness,

14. METEOROCLOGICAL RADIOGRAPHS —~ Cooperation with other agencies in in—
vegtigating this method of exploring weather aloft..

15. GROUND FERSONNEL MEDICAL STUDY ~ Study of medical requirements for
ground persomrel i1n view of the increasing amount of exacting work
demanded of such persomnel. This study allied with Project No. 1,

16, AIRWAY BEACON SURVEY -~ Thas pro)ect contemplates study of existing
light beacons and recommendations as to additions or changes.

17. INSTRUMENT ARRANGEMENT - Study and recommendations to manufactursrs
with reference to arrangement of aircraft ingtruments and controls
with the view of minimzing the presently existing complexaties of
the cockpit. In cooperation wath Alrcraft Section and allied to
Pilot Medical Study.

18. SAFETY REQUIREMENTS AT AIRPORTS - Study of means for providing greater
safety in the conduet of passengers bhefore and after lesaving aircraft
at alrports, together with study of extent of jurasdiction of the
Bureau of Air Commerce along these lines, 1In cooperation with Airport
Section,

19. POLARIZED LIGHT - Investigation of method of application of certaln
lenses now available, to the end that reflected light (glare) from
parts of alrcraft and instrument panel may not cause pilot eye
gtrain, which it is believed contributes to pilet fatague, Allied
to Pilot Medical Study and i1in covoperation with Aarcraft Sectlon.

20, PASSENGER MEDICAL STUDY -~ Study of requirements necessary to the
safety, health and comfort of scheduled airline passengers. Study
includes soch problems as ventllation, temperature control, lavatory
facilities, determnation of altitudes to which average passengers
may safely ascend and effects of rapid ascents and descents. In co-
operation with Aircraft Section,

21, OXYGEN INHALING AFPARATUSES -~ Coordination of msmufacturerst efforts
to provide practicable means of administering oxygen to crew and
pasgengers during high altitude flights, This project 1s aside from
work in field of supercharged cabins. Allied to Pilot Medical Study
Program,

22, QUARANTINE RESTRICTIONS - Study of problsm of flare~ups of various in—
fectious and contagious diseases belleved to result from long flights
at high altitudes. This project will include the making of recommenda~
tions for protective measures and supplying findings to Public Health
Service.

F78E



Chart 13
ATR TRANSPORT SECTION (GONT'D)

Present and Proposed Projects

23, CABIN SUPERCHARGING - Study of this problem with a view to determining
the 1imting factors with reference to passengers! health and comfort.

2/. PROGHAM OF STATE COOFERATION — Many of the Bureauls objectives can be
aided in a large measure through the help of the several States! aero—
nautical commssions. A logicael project is that of presenting many of
the Bureauls problems to these bedles and securing help in enforcement
and other ways.

25, STATE LICENSING OF FRIVATE FLYING - Study ef proposal for placing private
flying 1n the hands of the States and the certification of private air-
planes by State Boards. Federal Bureau would still specify minimum re-
quirements es to alrworthiness of planes, instruction qualifications fer

26.

27.

28,

29.

30.

31.

32.

33.

T8

pilota' certificates, and approval of aircraft as to type.

FIRST AID EITS ~ Study end drafting of speclfieatlons for improvement
and modernization of first aid kdits, Recommendations as to measures
for perpetuating usefulness of kits after installation.

EMFRGENCY SUPPLIFES ABOARD ATRCRAFT - Study of the desirability of
emending the requrements for the carrying of emergency supplies for
use in the event of an accident er ferced landing in a remote lecation.

ADDITIONAL USES FOR ATIRCRAFT — Study and investigation of the develop-
ment of types for purposes not presently used.

ATRITNE COST SIUDIES —~ Economc study of airline costs as affecting
gafety activaties, even though indirectly.

TRANSPORTATION BETWEEN AIRPORIS AND CITIES - Study with reference to
amproving conditiong to the end that legs time 18 lost between com-
mercial airports and metropolitan centers.

LAND FLANES VS OSEA PLANES FOR TRANS-OQEANIC FLYING - Study and re-~
comnendationa,

RELTEVING CONGESTION AT AIRPORTS -~ Development of a2 means fer ex—
pediting the arraval and departure of aircraft at crowded terminals,
This 18 allied to Item 3,

PIIOT SENIORITY PLAN - Development of a plan for the establishment of
orderly and uniform privileges and restrictions for pilot=s as related
to length of service with the thought that it mdght be adopted by
everyone concerned. The Bureau would be interested only from the
gtandpoint of the effect of existing practices on the safe perform~
ance of a palot,



1.

Fy86

Chart 14

EDUCATTONAL SECTION

Pregsent and Proposed Projects

CCOPERATION WITH EDUCATIONAL AGEKCIES ~ Generally, should work in
close cooperation with Federal Educational agencies and with State
and Mumicipal bodies wilth reference to matters of aviation education.

MATNTENANCE OF EDUCATITONAL RECORD ~ Compile and keep currently
accurate a list of schools giving avaation courses, academic or
trade, such list to classify type of instruction and degrees or
certificates given.

DETERMINE EDUCATIONAL NEEDS — Determine the iype and number of
achool-trained employees needed 1n the aviatiem industry.

COORDINATE EDUCATIONAL NEEDS AND STUDENT QUTPUT — Compile and dis-
geminate results of studies lockdng to coordipating the number of
gtudents and the types of instruction with the needs of the industry.

SECUBRE AND DISSEMINATE TEACHING MATERIAL -~ Determine the needs of
the schools as to accurate aviation teaching material and take
stepa to pecure such material for them.

INTEREST STUDENTS AND FACULTY IN SPECIFIC INVESTIGATIONS - Interest
undergraduates or post graduaste students or instructors in special
aviation studies needed 1n connection with the work of the Burean
and make arrangements therefor.

STABILIZATICN OF THE EDUCATIONAL QUALIFICATIONS OF PERSONNEL —
Stabilizatiod of the qualifieations of personnel and the passing
back to the education institutions, educational specifications
for careers in aviation as being fundamental for regulation and
flight promotion,

HARMONIZE CUERICULI - Work toward similar types of instruction for
comparable degrees or certificates in the variocus schools

STUDY FOREIGN AVIATION EDUCATIONAL METHODS — Obtain information
relative to aviation educational systems and methods used in other
couptries and determine if the U.3, may profitably use simllar
precedures,

ASSIST SCHOOIS IN OBTAINING TEACHING PERSONNEL - Assist the
faculties of aviation scheols in ohtaiming competent teaching
personnel.

FEDERAL AND STATE PARTICTPATION ON AVIATION EDUCATION -~ Analyze
the extent to which Federal and State govermments now participate
with the objectivea of drafting a national plan and effecting the
closest pessible coordinataon,



~

THIANATIONAL 3207 Lo

Present and Proposed Projects

1. DEVELCP A PLAY COF INTERNATIONAL AIR RELATIONS — Thia involwe -
further work aleng lines already set up.

e ooMPARATIVA STULY OF “JOREICN AND DOMESTIC CIVIL AVIATICT = vor -
parative 1nformation i1s diffacult te procure ari has never "
fully analyzed The results of this preoject shoid reveal - -

1" rmation of value for futiure planming,

3. The program includes followirg :itine Projects vzth refare ..
to the foreign and internatoona -3 =2cts.

(~) sent~ally, study and compilation of information con-
cerning every phase of cival aeronautics, thz extent
thereof, the rate «® growth, and the probable ex-
pansion, with perticular reference to plans for the
future in commection with netional and internmational
axpansgicen tnat may possibly affect the Unated States
from the standipeint of air «ransportaticr as well as
from the standpoint of expansion of commerce.

(b) Compile infrrmation concerning all foreign and cther
international air transportation systems.

(¢) Compile an*ormation concernming the method znd degres
of Govermment sihgody of various European znd Houth
Americar a.rlires.

(d) Compile informat.un concerming the types of axrcrafi.
accessorias and ceneral equipment used.

{2) Compils >nformat-on ~e¢ncermng the tobal of == —aonnel
employed, DY C© iwelficaticons

v LT voLwon forrernlag flagnt time .amibe—; rs
vz pilote - d strer crew personnel.

—~
~
~—

gompile .nformastion coneerming maintenanse Lot o L,
proceduras and eqaipment wesed, and dstazls oz govern—
went veg lstions suvernirs operation.

(n) Compile information concermng the extent a- ! ~ype of
navigation faciTities supplied by the Goverment ana
by the iIncsvidual eoperaters, including all information
on meteorological facillties and methods used.

(1) Study of foreign technique of operation, training and
control of perscmmel, este.
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(3)

(k)

(m)

(n)

(o)

(p)

(q)

786

INTERNATIONAI, SECTICN (CONT'D)

Present and Propesed Projects

Compilation and study of foreign physical
standards requared, frequency of physical and
professional gqualification examinationa, etc.

Compilation and study of information for nde in
establishing or revising reciprocal agreements

between the United States and other nations in

matters pertaining to Civil Aercnautics.

Compailation of available techmical information as
to new developments i1n aircraft, engines and pro-
pellers, and all aircraft accessories, including
radao,

Maintain a c¢lese contact and cooperate with the
foreign aeronautical offices of the various Depart-
ments of the United States Government.

Cooperate with all United States forelgn represen—
tatives with referende to the expansion of foreign
markets for Ameracan civil alreraft and accessories.

Represent the Director of the Bureau in conferences
held abroad, relating to cival aeronautics.

Represent the Director of the Bureau with foreign
purchagsers of American alrcraft in matters relating
to guestions that arise from time to tame, partacu-
larly with such large purchasers of American air-
ereft as the E.L M. of Holland.

Compile information concerming the amount of capital
invested in each operation and division df owner-
ship of various European and South Ameracan airlines,

Chart 16



1.

3.

b

5.

9.

Jy¥e

Chart 17

POWER PLANT SECTION

Present and Proposed Projects

ASSTSTANCE IN DEVELOPMENT OF POWER PLANT INVENTICNS - This project
involves contracts for the development of promising inventions in
aviation powsr plants, including engines, accessories and propellers.

DEVELOPMENT OF OIL ENGINES — Thils project contemplates encourage—
ment of the development of o1l engines.

DEVELCPMENT CF TWO STROEE CYCLE ENGINES -~ This project contemplates
contracts to encourage the development of the two stroke cyele engine.

DEVELOPMENT OF BARREL, TYFE TWO STRCKE CYICLE OIL ENGINE - It is pro—
posed to contimue the develeopment of the barrel type engine, a de-—
velomment already started under contract.

TESTS FOR ATRWURTHINESS SECTION - This involves the conduct of tests
to assist in the proper determination of airworthiness requirements.

REDUCTION OF FIRE HAZARDS ~ This project for miscellanecus tests
looldng toward & reduction in fire hazards.,

ACCESSCRY COST STUDY - Investigation and tests relative to application
of the products of other industries to aviation use with a view to-
ward reducing the cost of power plant acceasories,

TWIN ENGINES GEARED TC SINGLE PROPELLER — Study of relative safety
of a new development whereln two engines are geared to a2 single
propeller,

LIQUID CHEMICAL ENGINE COOLING — Study of the possibilaties with
reference to cooling alreraft engines with liquids not now used
for that purpose.



Chart 18
RADIC DEVELOFMONT S&CTL

Pressnt and Proposed Projects

1., VULTRA-HIGH FREQUENCY RADIO RANGE — Ievelopment work on the use of
ultra-high frequencies for radlo ranges, for purposes of obtaining
greater atability of courses, elimnation of atmospheric static
and considerable saving in cost per station, Some work sccomplished
ana prellminary report prepared.

2, RTCA TNSTRUMENT LANDING SYSTEM ~ Continued development of an instru~
ment landing system along the lines collectively viewed as desir-
able by the Radio Technical Committee for Aeronautics with a view
toward making installations on a natienal scale. Coeordination of
the work being done in industry and refinement of serviece equip—
ment 13 needed.

3, TESTS ON NEW SIMULTANEOUS RANGES ~ Inspection and tests eof first
sumultaneous range station, 1n Bureau's new construetion program,
to be located at Hartford, Comnecticut. Due to novelty of new
squipment to be used, deslgn must be given ragld inspecticn,

4o ULTRA-HIGH FREQUENCY ATR TRAFFIC CONTROL ~ Development of 125 Me,
ground station transmtters and antennas and aircraft recelvers
te provide suitable air traffic control facilities eliminating
atmospherie static and interference now present on 278 ke, Some
work accomplished,

5., ULTRA-HIGH FREQUENCY RADIC RANGE RECEIVER — Development of alrcraft
receiver, and complete specifications therefor, to be used for en-
tire ultra~-high frequency radio range spectrum, One experimental
receiver has been constructed end now being tested. Report being
prepared,

6, ACCEPTANCE TESTS ON FAN MAREER EQUIPMENT ~ Complete factory testing
of transmtters to be used for fan markers, and flight tests on
farst installation at New Brumswick.

7. ULTREA-HIGH FREQUENCY RADIC RECEIVERS —~ Development and test of WZR
type and fan type radioc marker receivers. Project includes sponsor-
ship of further development by radio manufacturers looking to com-~

mercial availability of this type of receiver.

4, IMPROVEMENT IN FAN MARKERS -~ Improvement and refinement of ultra--
high frequency fan markers which provide defimte "fixes" to pilota
approaching radio range stations and provide obstruction warnings,
Preliminary report written, Flight tests to be conducted.

G, ULTRA-HIGH FREQUENCY "ZM MARKER BEACON ~ Further development werk on
the ultra-high frequency "Z' marker transmtter and antenna system.
Equipment developed and ready for installation at range stations on
girways. Further development necessary to keep abreast of continued
progress in this field,
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10.

11.

1z,

13.

15,

16,

17,

i8.

19.

By L0

Chart 19
RADIO DEVELOPMENT SECTICN (CONT'D)

Present and Propeosed Projects

ULTRA-HIGH FREQUENCY GROUND & GROUND T0 ATIRCRAFT COMMUNICATIONS SISTEM —
Development of and prepasration of specificaticns for equipment to pro-
vide complete ultra—high frequency airwey commmicaticns system. This
will provade a broadcast and teletype channel for ground to aircraf+t

and two or more 60-word-per—-minute ground teletype chammels for weather
and air traffic control commnications, Some work alrsady accomplished
and report written,

EXPERTMENTAL RADIO RANGE STATION — Construction of an experimental radie
range station where problems of radio range operation may be investigated
without interruption of range service on existing airways.

IMPEDANCE BOXES - Development of a more satisfactory impedance measuring
device, Invelvea investigation of present equrpment which 1s ugsed in
tuning radie range stations with a view toward improving equipment far
accuracy and sensitivaty.

IMPROVEMENT IN THE EX[STING NAVIGATION FACILITIES —~ Development work
looking to improvement and refinement of exdsting airway radio facili-
tiea. This project will keep the Bureau abreast with the latest tech~
nical and scientific advances of the radio industry.

PREGIPITATION STATIC ~ Sponsoring and directing further work on the elimi-
nation of precaipitation static. OSome progress made by airlines, Burseau
requested to lend aid in further development.

MARKER IDENTIFICATICN - Study for determining most suitable mesna fer
posataively identifylng radio marker beacons which are to be located on
radio range courses.

SIMULTANEOUS ULTRA-HTIGH FREQUENCY RADIC RANGE - Further development of
the ultra-high frequency radio range to incorperate simultanesous volce
bracdcast and radio range service simlar to that now provided by low
frequeneies.

FIELD INTENSITY MEASUREMENTS — Gonduet field intensity survey om all
exasting redio range and breoadcast stations operated by Bureau, and
measurenents as required on forelgn interfering stations. Survey neces—
sary to accomplish economical assignment of extremely limited mumber

of radio frequencies available.

INSULATOR ICE - Thorough field study to determine the effectiveness of
insulating or heating base insulators on towers for prevention of ice
formation on 1nsulators. Formation of ice on insulators may cauge
changes in course orientation wlth serious consequences,

ULTRA-HIGH FHEQUENCY RADIO CCMPASS — Development of ultra-high frequeney
radio compass for use aboard aireraft. Such 2 compass capable of
operating at nltra-high freduencies would probably he free from static
interference,



20,

22,

23.

23.

26

Fofé

Chart 20
RADIC DEVELOPMENT SECTICN (CONT'D)

Present and Proposed Prejects

MONITORING FAL TYFE MARKER BEACONS - Study to determine the most swat-
able means for remote momitoring of fan type marker beacons.

DEVELOPMENT CONTRACTS — Investigate all new patents in aviation radio
freld znd conduct study of equipment developed thereunder, This pro-
Ject i1ncludes the purchase of sample units for test prior to service
application Routine project.

POSITIVE ALTIMETER — Investigation of possibilities of developing a
positive altimeter for aireraft, the accuracy of which shall be
essentially independent of barometric pressure, temperature, and
humdity. Instrument would provade reading of altitude above ground
rather than above sea level. In cooperation with Aircraft Section.

COLLISION WARNING DEVICE - Study problem of collision warming for
aireraft and conduct study of various possible methodas. Allied with
aircraft instrument development and werk on posative altimeter.

GROUND RADIO DIRECTION FINDER -~ Inmvestigate systems of radio direction
findaing and study probiém of developing equipment suwitable for instal-
lation at Bureau ground stations to provide faeilities for taking
directicnal bearings on alrcraft in flaght. Allied to study of radie

compass,

RADTO RECEIVER DEVELOFMERT — Develop methods of avtomatically tuning
radio receavars 1n Bureau ground stations for positive reception of
calls from aircraft and apply certain circuit refinemsnts for
suppreasion 6f extranecus interfering noises.

RADIC RANGE QUADRANT IDENTIFICATION — Investigation of possible methods
of provadang individual cede i1dentification of range quadrants as an
aid to solation of blind flylng orientation problems., Determine by
experimentation advisability and practicability of application to all
range stations,

MONITORING SISTEKS FOR RADIO NAVIGATION ATDS ~ Investigate methods and
conduct experimental development of & system fer a pesitive indication
of irregularities in operation of important radio aids to air mavaga-
tion. Includes checking of radio ranmge course deviations, normal
functioning of cone of silence and traffic contrel markers, and possi-
bility of recording of voice broadcast of weather informatian and radie
phone communication with alrcraft. System will be useful also in
training of persommel in standard operating methods and procedure,

VI _ rADIO RANGE DEMONSTRATCR - Constructlen of radio range demon-
gtratér operated by light sources and capable of illustrating multiple
courses, fades, and other i1diesyncrasies of radlo range transmission.
This development would mzke available a device for improving a pilotts
mnderstanding of the phenomena invelved when encomtering peculiarl-
ties ip radio range transmissicn,



Chart 21

RADIC DEVELOPMENT SECTICH (CONT'D)

Present and Proposed Projects

29, FORESEEING FREQUENCY NEEDS - Anticipate future developments in radio
air navigation facilities and work with Federal Communications Com-
mission in determining appropriate frequency assignmenis.
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FOREWORD

There follows herewith an 1temization, by
Sections, of the special projects assigned to person—

nel of the Safety and Planming Division. It 15 to be

—d

noted that these
noLed Toa caese

t 12t Tasts do not
are considered as Routine Projects, The items herein
given are only those which are expected to be com~
pleted and disconiinued in a reasonable length of time
inasmuch as they represent specific stages of advance
in some of the broad general functions of the Bureau,
The baslic functlonas and general objectives

of the personnel engaged in this work are detailed

elsewhere.
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A2

EXBCUTIVE PROJECTS

Project To vwhom
No. Description Asgigned Remarks
6l Circularize industry and all All persomnel Report being pre-

57!’6

other aubthoritative sources

to obtain comprehensive under—
standing of work to be done,
chart and analyze results and
draft program therefrom.

pared., Estimated
completion date
Apral 1, 1938.



A3

ATIRCRAFT SECTICK

Special Projects

Under supervaision of
J Easton
Section Chief

Project To whom
No., Descraiption Assipgned Hemaris
61-5 Supervasion of the performance A 1 Morse Estimate completion

of the existing contract with
Funk Aircraft Company for an
experimental airplane,

61-6 Supervision of the performance A. L. Morse
of the exasting contract with
Management & Research, Inc.
for an experimental tailless
airplane.

61-7 BSupervision of the performance I. R. Metcalf
of the exasting contract with
MIT for a blind landing in-
strument and syatem,

61-8 Supervision of the performance I R Metealfl

of the existing contract with

Sperry Gyroscope Co. for an

Airport Orientator, which 1s

an 1nstrument for the repro-

duction in the aircralft cock-

pit of a properly oraientated

chart of an airport

61-9 Supervision of the performance I R Metcalf

of the existing contract wath

Fairchild Aerial Camera Corp.

for an Automatic Instrument

Loz, which 1s an instrument

for recording instrument read-

1ngs and contrel settings in

the aircraft cockpit contin—

uously and auwtomatically,

jff.f.

May 1, 1933,

Estimate complelion
¥ay 1, 1933

Estimate completion
October 1, 1938,

Contract complsted
and instrument de-
lavered Dec, 8, 1937
Now being flaight
tested by F.C.A
Estimate completion
May 1, 1938,

Estimate compl:.ion
of contract and 1v.—
strument ready for
flignt tests in im-
mediate future, ho--
timate completion
Ma.y 1, 1938.



A4

ATRCHAFT SECTION

Special Projects

Project

No.

Description

To whom
Agsimmed

Remarks

61-10

61-11

Assisusnce 1n the development
of smtable means for the pre-
vention of 1ce formatien on
aircraft control surfaces,
wandshields, and instrument
ritot heads.

Reconmendations as to airworthi-
ness regulations having to do
with the elimination of aice
formatien,

Assistance 1n the possible fur-
ther development of wing de-
lecers

Study, 1n cooperation wath the
N.A C A, of the fundamental
factors concerning i1ice forma--
tion on aircraft.

Study of the entire subject of
vibratioen as.it affects the air-
craft structure, power plant,
instruments, accessories, and
equipment.

Aggistance 1n the development

of equipment to properly detect,
meagure, and analyze vibrations,
Development of technique for the
detection, measurement, and
enalysis of vibrations by test—
1ng aircraft and analywing the
test results.

Assistance i1n the lormulation

of methods for the eliminstion
of undesirable vibrations in
aircraft.

Recommeridationa as to airworthi-
ness regulations having to do
with vibrations in aircraft.

7746

I. R. Metecalf

I. R Metcalf

Report on aileron
1ce to be completed
in i1mmediate
future. Other re-
ports will follow
in due course,

Estimale completion
of first part of
project Sept. 1,
1938,



A5

ATRCRAFT SECTION

Special Projects

Project To whom
No, Description Assimned Remarks

£1-12 Development of an ultra-high I. R. Metealf Estimate completion
frequency wave generation and of first part of
detection device for use in project Oct. 1,
several 1ngtrument projects 1938,

61-13 Cooperation with the N A C.A., J. Easton Latter part of pro-
ain & study of lightning strikes I R. Metcalf Ject dependent upon
on aircraft and their effect, N.A.C 4 findings
Development of suitsble means on first part.
for the prevention of accidents
or serious damage due to light-
mng strakes.

Recommendations as to airworthi-
ness regulations having to do
with laghtning strikes.

€1-14 Enter into and supervise the J. Easton Estimate completion
performance of a contract wmth in 1mmediate future.
the Scaring Society of Ameraca
for the ccmpilation of a "Glader
Construction Manual™ to be pub-
lished by the Bureau for wse in
conjunction with 1ts airworthi—
ness regulations having to do
with gladers,

61=15 A survey of patent laws and re-— TW. C. Peck Egtimate completion
gulations as affecting Bureau Apral 15, 1938,
development contracts and in~
ventiong and ideas submatted
to the Bureau, and the formu-
lation of appropriate Bureau
action and policy.

61-16 Development of an absolute alti~ I R. Metcalf Some preliminary work

57—&’6

meter, independent of barometric
pressure. The instrument de-
veloped to be such that 1t ecan
be used alsc as an object de-
tector or a collision preven—
tion device.

accomplished, Com—
pletion date impossi-
ble to estimate due
to state of art.



A4

AIRCRAFT SECTICH

Project
No. Descraption To whom
Assigned Remarks
61-17 Thorough study of the subject J. Bagton Seme prelimnnary work

61~18

61~19

6120

61-21

Frdé

of certifying airplane and
engine mecharnics,
Recommendatlons as to the pro~
cedure the Pureau ghould follow
in this mztter.

Development of means to safe-— J ZEasten
guard the pilots and prevent AW, Dallas
damage to windshields when

gtruck by birds in flight.

Recommendations as to perti-

nent airworthiness regula-

tlons. Cooperation with the

N.A.C.A, and National Bureau

of Standards in developing a

flexible substitute for glass.

Cooperation with Airport Sec~ A. L. Morse
tion in 1ts Preject Ne. 62-2

to correlate aireraft take-

off and landipg characteris-

tics wath airpert gize.

Therough study of the subject A, W. Dallas

of dumping fuel from aircraft

in flight; determnation of

the hazards involved and of
methods for the eliminatiom

of dangerous conditions. Re~
comrendations as to girworthiness
regulations havang to do with

the dumping of fuel from aireraft.

Study of all available data and A, W. Dallas

the determination, by means of
a test program, of the leads on
the tricycle type landing gear,
the handling qualities of this
type of gear, and the desirabls
ghock-absorption characteristics
ard deslgn features of this type
of gear,

Recommendations as to airworthl-
ness regulations having to deo
with the tricycle type landing
goar,

accomplished. Crowded
schedule preventd eg~
timate of completion,

Work on lagt item
being done under con—
trol of N.A.C.A,

Estimate completion
July 1, 1938

Estimate cempletion
June 1, 1938,

Completion depend-
ent upon N.A.C.A,

Program,.



A-7

ATRFORT SECTION

Special Projects

Under sunervision of
A B. McMullen
Section Chief

Project To whom
No. Description Assammed Remarks
£2-]. Determination of requisites R. L. Campbell Estimated com-

622 Develop and test a camera and W M, Aldous
means for 1ts use to measure
airplane performance near the
ground and correlate airport
s1ze thereto,
62=3 Compile a photographie record J B. Bayard
of all United States airports
62~4 GConduct a national survey of J. B, Bayard
airpart facilities and tabu-
late and chart results,
62~5 Preparation of Airport Rating A, B, MclMullen
Regulations. F. H. CGrieme
J. M. Hunter
R L. Campbell
H.J.C. Pearson
62-4 A Manual relating to all phases W. ¥, Aldous
of earport planming, design and C R. Wilsky
congtruction i1s being prepdared. C. B. Dionaldson
R L. Camphell
H.J.C. Pearson
62-7 Preparation of plans for a A B McMullen
National Airport and Airway J B Bayard
System. S. A EKemp
62-8 Compilation of Directary of J. B Bayard
the managers and administra-
tive officlals of the airports
of the Unlted States.
629 Swrvey of existing and propesed R, L. Campbell

EyLL

for a transcceapic seaplane
termnal

seaplane terminals and bases to
formilate coordinated plan of
"seaplane airpert" dsvelopment.,

C. R. Mlsky

pletron date
May 15, 1933,

Repnrt on camera
development being
prepered. See
61-21 for egtimate
on latter part of
project,.

Estimated completion
date July 15, 1934.

Estimated completion
date July 15, 1938.

Completlon or re-
pvort date July 1,
1938,

Completion or re-—
port date June 1,
1938,

Completicm or re—
port date Jan. 1,
1939,

Egtimated completion
date April 1, 1938.

Estimatsd completion
date July 1, 1938,



A8

ATRPORT SECTION

Special Projects

Project To whom
No, Description Assigned Remarks
62-10 Survey and study of requsates R. L, Campbell Estimated completaion

£2-11

62-13

6214

62-15

6216

62-17

62-18

Inde

for restricted water areas or
fseaplane airports™ as applied
to enforcement of intermational
rules of the road and require—
ments of marine authorities.

Preparation of revised air mark- H. L. Campbell
ing Bulletin,

Study of city, county and state J. M. Hunter
zoning laws pertaining to air-~

ports and their approaches.

Study coordinated with the C. R. Wilsky

Department of Agriculture C.B. Donaldson
to determine the usability

of cotton fabrics in rumway
constraetion.

Investagation of reflector H.J.C. Pearson
type runway markers,

Comparison of various H.J.C. Pearson

methods of Tloodlighting,

H.J.C. Pearson
C. . Mmlsky

Accumulabion of experience
on snow handling on airperts.
Survey of power conditions H.J.C. Pearson
at major airports, to de-

termine necessity of atand-

by power.

date Sept. 1, 1938.

Estimated completion
date June 1, 1938

Estimated completion
date Sept. 1, 1936,
(Preliminary to other
desirable zoning pro-
jects.)

Completion or report
date Dec, 31, 1938.

Estimated completion
date May 31, 1938,

Estimated completion
date June 20, 1938,

Beport date July 1,
1933,

Estimated completion
date June 30, 1938,



A-D
ATR TRANSPCRT SECTION

Special Projects
Under supsrvision of
R, Humphreys
Section Chief.

Project To whom
No, Description Asgigned Remarks

63-2 Analyze the situation wmth W. H. ¥M1ler Report being written.
respect to aviation medicine Estimate completion
and develop plan for Burean 1n immediate future,
action.

63-3 Represent the Government!s ®. . MHller Completion dependent
1nterests 1n connectaion wath upon receapt of con—
an exasting contract with tractor!s report.
Columbie University for re-
search work dealang with the
effect of altitude on pliots,

63— Detailed study of airline ac— J. G, Edgerton Report being written
cidents since 1934 and those R. W. Enight cn flrst part, Es-
In mrseellaneocus flying since R. R. DeVore t1mate completion
1933. Report and recommenda-— date second part
tions as to fubure develop~ July 1, 1938,
ment to avoid repetitions

63-5 Study of air traffic at im~ R. R. DeVore Egtimsted completion
portant termnals and re-— date of first report
commendations for relieving May 15, 1938,
congestion.

63~6 Development of means for the J. C. lidgerton Estimate completicon
prevention of accidents due to May 15, 1938.
water in gasoline storage
gystens.

63-7 Investigation, with help of R  Humphreys Estimate compietaion

576’5

Redzo Development Section,

of mpparatus degigned to
accomplish better reception

of radio range and veice signals
under static conditions, pre-
vent diminution of hearing
under conditions of rapid
descent and prolong the use—
fulness of a pilot's career by
preventing deafneas.

May 15, 1938.



4-10

ATR TRANSPURT SECTTON

Special Projects

Project To whonm
No. Descraiption Asz1mned Remarks
3-8 Agssigt Harvard University in R. W. Enight Estimate completion
1ts 1nvestigation of the Apral 15, 1938,

radiograph methed of explor-
1ing weather aloft.

63-9 Study of requirements neces— W. H. Miller Estimate partial
sary to the safety, health report July 1, 1938
and comfort of scheduled 2ir—

Jine passengers, Study in—
cludes such problems as venti-
lation, tzmperature control,
lavatory facilities, determi—
nation of altitudes to which
average passengers may safely
ascend znd effects of rapad
agcents and descentas,
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Anll

EDUCATIONAL, SECTION

This Section 18 non-exrstent at present due to need

of using available funda om other work.
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INTERNATIONAL SECTICK

Special Projects

Project To whom
No. Description Assigned Remarks
65-1 Study and report upon the W T. iiller Egtimats completion

atate of c¢ivil aviation in
the Umited States as com-
pared to other countries.

Fpde

June 1, 1938,



POWER_PLANT SECTION

Special Projects
Under supervisien of
J. H. Geimse
Eection Chief

Remarks

Project To whom
No. Description Assigned
66-1 Represent CGovernmenit's inter— J. H. Gelase

ests 1n existing contract
wth Adreraft & Engine Develop—
ment, Inc. for a barrel type
engine,
66~2 Endurance test of Fumk Engine. J. H. Gelase
66—/, Study of relative hazards of E. 3. Cullom
multl~engine, multi~propeller
airplane and multi—engine
single propellier alrplaene.
46-5 Determne from mvailable re- J. H, Gelsse
cords the speelfic causes of E. 5. Cullom

power plent failures and
formulate recommendations
looking to the ultimate
elimination of such causes.

Tpdb

Completion depsndent
on contracter,

Completion dependent
on contractor,

Estimate completien
April 1, 1938.

Estimate completion
May 1, 1938,
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RADLC DEVELOPMENT SECTION

Special Projects
Under supervision of
W E Jacxkaon
Sectzon Chief

Project To whom
No. Description Assigned Remarks
67-2 Develop and test radio tele- J. C Hromaca First report complated,
type comrun-cations system. P D. McKeel Addaitional developrent
R. & Cunard contemplated on air-

craft to ground tele-
type link. Consider—
able work to be 1one

on gpecilications for
rurchase of a conplete

syster.
€7-5 Develop anl test Z type and P. D. McKeel Repert due spril 1,
fan type radio marker re— J. C Hromada 1938,
celvers. . I. ¥etsm
H. M, Les
67-5 Develop and test Z type radio H I. Mets Final report due
marker. C H. Jacksoa April 1, 1933,
67-7 Develop and test receiver for F D. McEeel Report due May 1, 1934,
ultra-high frequency radic J. C Hromada
range. R. A. Cunard
67-8 Develop and test ultra-high J, M. Lee Prelimnary report com-
frequency radio range, ¢ 1 Jacksen plzted. Final report
R, A Cunard due July 1, 1938
J. C Hroumada
S5, E Taggar:
67-9 Develop and coordinate in- W. E Jackson Freliminary reporl com-
stallation of radie instru- J. C, Hromada pleted. Tinal mport
ment approach system. E S Donovan due Hov, 1, 1933,
C I Jackson
D, ¥, Stuart
A E. Harrison
5. E. Taggars
R A, Cunard
£7~10 Acceptarce test of new simul- W. E Jackson Complelion of 1lest con~
langous raivc range, D, M. Stuart tingent upon manufac—
A E. Harrison turerts delivery of

ecuipment,

&y e
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RADTO DEVEIOPMENT SECTICN

Special Projects

Project To whom
Ko Descriplion Agsigned Rematks
A7=11 LAeceptance test of Tan J. C. Hromada Date of completion
marker equapment. J M. Lee conlingent upon manu.-
facturerls delivery.
67-12 Porlable impedance H. I. Metsz Developmental speci-
measuring device. fication will be com-—
pleted in immediate
future,
67-13 Imvestigation of precipi— W. E. Jackson laboratory investiga-
tation static in airerafit T M Stuart tion of phenomena

j_?fé

and meang for provi-ling
satisfactory radio receptien
in the pressnce of such
interference,

under gimulated condi-
tions to be sponsored

by Bureau. ZReport due
September 1, 1933,
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PRIVATE FLYING SECTION

This Section 1s non-existent at present. BSee pages
4 and 7.

57!‘
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HATIONAL BUREAU OF STANDARDS

Special Work on Lights
Being Donme for Bureau of Alr Commerce
Under supervasion of
F (. Breckenridge

Project To whom
No. Descripticn Assigned Hemarks
68-1 Develop and test a flush type M. E. Laufer Estimate completaion

682

68-3

684,

68=5

.5'7“

aircraft position lisht con-~

formng with the requirements
of the new Civail Air Regula-

tions for an airline position
1ight.,

Study available aircraft land- M. E. Laufer
ing lights and formilate re-

commandations ag to regulations

pertaining theretoe.

Develop and test sultable aar- E. 0. Seaquist
port runway 1lluminaters.

Study the optical quelaties of G, K. Neeland
rotating airways beacons waith

reference 1o the speed of ro-

tation and the light inlensity.

Determnpe the opbimum specifi- W. R. Schaub
cations for aviation colors,

Jme 1, 1938.

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

Preliminary report
July 1, 1938,

Progress report pre~
pared. Belng edited
by B.A.C.

Egtimate completicn
July 1, 1934,



