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The second general conference between representatives of
aircraft manufacturers and operators and of the National
Advisory Committee for Aeronautics was held on Tuesday, May 24,
1937, at the Committee's research laboratory, known as the
Langley Memorial Aeronautical Laboratory, located at Langley
Field, Virginia. This conference was attended by representa-
tives of aeronautical trade journals and of educational insti-
tutions enaaged in the teaching of aeronautical engineering,

“in addition to the representatives of the industry. The
National Advisory Committee for Aeronautics was represented by
its Subcommittees on Aerodynamics and Materials for Aircraft

- and members of its laboratory staff.

The members of the subcommittees and most of the invited
guests journeyed by boat from Washington to 014 Point Comfort
and were conveyed to Langley Field by automobile, while others

of the party flew direct to langley Field and some proceeded
- by train.

The Waghington steamer arrived at Old Point at 6:45 a.m.
Breakfast was served at the Sherwood Inn at 7:00 a,m. At
8:00 a.m., the party left 0ld Point in Armmy automobiles and .
arrived at the Officers' Olub at Langley Field, at 8: 35 g.m.
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The opening session was held at 8:30 a.nm. 'in'fhe‘Offlé
cers' Club at lLangley Field, Virginia. Dr. Joseph S. Ames,
Chairman of the Natlonal Adesory Committee for Aeronautlcs,u

‘acted as Chairman of the oonference A list of those’ pres-

ent 1s aopended

Doctor Ames stated that the conference had been called

| by the National Advisory Committee for Aeronautics upon ac-

tion of the Executive Committee, and that the primary pur-
pose was to secure a dlscuss1on of proolems involved in the
design and construction of aircraft, with special emphasis
upon the problems. v10w1ng out of the needs. of commercial
av1at10n with a view to the incorporation of such problems-
into the research programs of the National Adv1sory Committee .
for Aeronautics for the ensuing year. Before going into the

!'nroblems however, thée Chairman stated that he would like to

1ntroauce Colonel C. C. Culver, Commanding Officer at Langley
Field, to whom the Committee felt very much indebted for his

rlntorest and COOperatlon

Colonel Culver welcomed the muests saylng that not only
the rese%roh 1abovatorles but the mllitary authorities at -

"Langley Fleld'felt ‘honored by their preﬁence Higs remarks
were substantlally ag follows? :

- The - research 1aboratorles are otudlously worklng on
the problems leading up to to-morrow's production, while
on the other hand the Ultlmate consumers, the military
services, are Worklng with the products of yesterday's .
smanufqoture It is therefore fitting that members of the
aircraft mamufacturing industry. and allied interests
‘should be present to make the conference complete. It is
also very appropriate that the conference should be held
?gn “the tenth annlversary of the 1ay1ng out. of Langley

| 1e1d :

anglef Fleld owes 1ts 1noe8t10n very largely to that.
great scientist, Doctor Charles Walcott, late Chairman
of the 1 Vatlonal Advisory Committee for Aeron&utics whosge
 memory, 1@ revered oy all

, In 1916 a survey was made of a number of 51tes to
find a suitable one for the'U. 8. Government Aviation

' 8chool and Experlmental Station ~The present location
was selected and in 1917 the first buildings, a string of
temporary hangmrs, were hastily: thrown together and the‘
fleld 1aunched on 1ts career to win the war. :

- 3'~"
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Du ring the war great act1v1ty prev~1lﬁd ot Lengloy
Field.. Forelgn airplanes were tushed there for demon-

“stration in order that -this country might learn what

foreign war doveIOpments had brought forth mllltﬁry and
civilian pilots were finished off and sent as instructors
to other schools thén just starting; the development of -
airplené radio telegraph and telephore was transferred to
Langley Field from San Diego and inteénsive work carried
on vy a 1arge number of solentlsts 'and numerous other
activities were carried on which Would take too long to

mentloﬂ.-

In19192 Largley Fleld wa.s ”epreSGnted in the firet
Transcontinental Airplahe Rélisbility Test, sometimes
spoken of. as the Trangcohtinental Race, whloh was won by
Lieutenant Maynard: Thig test was the first of a series
of remarkable long=renge group flying. ~langley Field was

also represeénted in the Alaskan Flight, under Captain
Streett, the Porto Rican flight under ] Maaor Lamphier, the

Round-the-World Flight under Major Martin and Captaln
Smlth ‘and the PanrAmerloan Flight under Magor Dargue:

Langley Field is tne base of the bombardment activi-
tiegs for national dcfense. - The Second Bombardment Group

recently left for Nexas with 16 bombers, 8 transports, and
‘approximately 100 officers and men, to takefpart;iﬁ'the
SAir Force Maneuvers at San Antonio. :

The Air. Coxps Tectical School. for field offloers is

'also an important - Largley Fleld aCthltY ",‘. R

In the plans for the future on the mlllta“y 31de
Langley Field seems destined to be the home of +the Second
Bombardment Wing, with two of its component’ groups the
Bombardment Group and a Pursult Group. :

On the rebearch side 1t is hoped that Oongress w111
give greater congideration’ to the National Advisory Com-—

mlttee s requirements, in order that the research person-

nel now at these laboratories. may have enlarged opportuni-

ties to lead the producer and the ultimate consumer. -

From time +to time everyone has no doubt given thought
in a kaleidoscopic way to the bewildering ramlflcatlons of
this "air game" and nas wondercd whither it is leading-

Colonel Culver then stated that e had recently found an

 0ld official paper which would show the’ great progress which
av1at10n has made. . The paper was the first. 1nv1tat10n to the

: % .
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public to submit proposale for a heav1er—than—a1r flylng
machine which did not carty a gas bag. Colonel Culver ald
that he wished especially to call Admiral Cone's attention
to this paper in his plans for the Safety Competltlon which
is under way, in Whlon one of the essentlal elements for
success ig-slow soeed

Colonel Gulver then read some extracts from Slgnal
Corps Specification No. 486, dated December 23, 1907, and
signed by Brlgadler General James Allen Tho extracts were
as follows- ; ‘

\"Sealed proposs s, 1n duo110ate “will be received
-at this office untii 12 o'clock noon on February ‘1,
1908, on behalf of the Board of Ordnance for furnlshlng
the S1anal Oorps with a heav1er~thanea1r flylng machine. -
: # ok koK ok ok . -

”Unless the bidders are nlco the. manufaoturers of
the flying machine hey nust state the name and plaoe of
the maker. . :

"Prellmlnarv - This speolflcatlon covers the. con-
struction of a flvhng ma.chine supported entlrely by the
dynamic reactlon of the atmosphere and hav1ng no gas bag.

"******

, ”Goneral Reou1*°1 entg. The general dlmen81ons of .
~the flylng,machlne will be determined by the manufacturel,
subwect to the following conditions! : ‘

1. Bidders must qubmlt Wlth their proposals the follow—~
ingi. :

(a) Draw1ngs to- scale show1na the general Q1m6ﬂ~’
sions and shape of the flylng machine
- which they propose . to bulld under this

: »speolfloatlon ’

) Statemont of tne speed for whlch 1t ig de-

- signed.

)7rStatement of the total surfaoe area of the

-~ “supporting planes. : ~

g. “Statement of the total Welght ,

~Desgcription of the engine which will be
used for motive power.

) The material of which the frame, planes,
and.-: oropellers will be construoted
Plans received will not be shown  to
‘other biddersu .

L
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2. It is desirable that the flylng machine should b

“designed so that it may be qulckly and easily assembled

and taken avart and backed for transportatlon in army

WAZONS -

It should be capable of being assembled and
put in operating condition in about one hour. ‘

3. The flylng maohlne must be deelgned to carry two
versons having & combined weight of about 350 pounds,

also eufflclent fuel for a flight of 1235 miles.

4}- The flylng machine should be designed to have a

‘Speed of at least forty miles per hour in. 81111 air, but

iddérs must submit guotations in their proposals for
cost dépending upon the speed attained during the trial

Fllght aooordlng to
40 mlles per

39 miles per
38 miles per
37 -miles per
36 miles per

Less than 36 miles per hour

41 miles per
42 miles per
43 miles per:

the following

hour, 100 Der

hour, 90 yper
hour, 80 per
hour, 70 per
hour, 60 per

hour, 110 per
hour +1280-ner
nour 130.per

gecale:

cent
cent
cent
cent .

.cent

rejeeted
cent

cent

cent

- without . any. damag

o for in earagraohs 4 and b.

44 niles per hour 140 per cent

5. The oeeed acoompllshed during the trial fllght will

. be determined by taking an average of the time over a

measured’ oourse of more than five miles, against and with
the wind. ' The time will be taken by a flying start, pase-

ing the. startlng point at full speed at both ends of the

course. © This test sibject to such additional datails as

the Ghlef Slgna_ Officer of the Army may prescribe at the
time. .

8. Before acceptance a trial endurance fllght will be
requlred of at least one hour during which time the fly-
ing machine must remain oontlnuously in the air without
landing. It ghall return to the starting point and land
that would. p?event it 1mmed1ately
starting-upon ‘another flight. Durlng thisg trial flight

of one hour it must be steered in all directions w1thout

difficulty and at. all tlmes under perfect control and

equlllbrlum.

e Three trlals w1]1 be allowed for speed as prov1ded

Three trials for endurance

as provided for in paragraph 6, and both tests must be
1p1eted w1th1n a perlod of uhlrty days from the date of

-5 -
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d011verv. The exnense of the teets to be borne by the
manufacturer The place of delivery to the Govermment
, %nd trial flights will be at Fort Meyer, Vlrglnla.

. 8‘ It should be soﬂdes d»as to ascend in any coun-
try which may be e in field service- The
etartlng device must be gimple and transportable. It
should also 1and§1n a 1‘"1e31c1 without requiring a spe01a11y
“prepared spot and without damaglng its structure.

9. It should be provided with some device o permit of
a safe descent in. case of an- a001dent to tne propelllng ‘
-maohlnery. , : . _

10. 0 It should be suiflclently s1mole in 1ts oonstruc—
tion and operation to permit an 1nte111gent man to be~
come profloleﬂt im its use w1tn1n a reasonable 1ength of .
time. " : , ;

Oolonel Oulver asked the manuf&cturers nresent to take o
notice of the next item. : . L -

- M™13, The price ouoted in propoeals must e understood to

' include the instruction of two men in the handling and '
operation of this flyving machine. No extra charge for
thls serv1ce w111 be allowed." : .

Af”er reading these extraots Colonel Culver asked the.
_the ‘conference to bring their thoughts up to the ‘
present day when the worid has just witnessed the wonderful o
flight from New York to PaIlS of Captaln Charles A Llndbergh.

‘The- Ghalrman thanked Colonel Culver . for hlS wa,rm Welcome
and 1nterest1ng addiess. He stated that a great deal of the

‘success of the Langiey Memorial Aeronautical Laboratory de—~-

pended on the cooperation of the uommandlng Off“‘er at Langley
Field, and that Colonel Culver had done everything. possible in
this respeot because of his knowledge and aopreolatlon of :
the Gomm1ttee s ‘work. : _ : :

The Chal*man sald that before the members of the oonfer—

ence visited the various laboratorieg he wished -them to Un-

derstand clearly the character and scope of the Committee's’

‘act1v1tles and the faomlltles and methods employed.

The Chairman then 1ntroduced Mr. H. J. E. Reid, Engineer—
1n—Charge of the Langley MemOflal Aeronautlcal Laboratory. ‘

Mr. Reid welcomed those attendlng the oonference and sald’"‘

that he was Qlad of the opportunlty of meeting the ‘represent-

-6 -



atives of the alroraft 1ndustiy and - obtalnlng from- them sug-
gestlons as to what further work the Committee could do that
would be of agsistance to theé manufacturers in their work.
He announced that after the heads of sectidéns had. spoken, an
inspection of the laboratorles would be made in three groups,
to bo known as' the red, white, and green groups according to
the color of ‘tags - igsued to members of the. conference at the
time of registration. He stdted that thosé #ith red. tags.
would be undéer the direction of Mr. Lewis, those with whité

 tags would be under the dirédtion of Mr. Truscott, and. thoge
. with green tays would be undér the: dlreotibn of Mr. Hi Ju B
Reld - v SR

Mr. - REId' mngﬂneel 1n«0harge then intréduced M

Mr. E. G.vReld stuted that during +he past year his sec- A

g tlen ‘had Beén studying three rajor.problems, which consisted

of a serieg of pressure distribution tests on models of wings

~of the Boeing PW-9, an investigation of spinning in general
- with particular referenoe to: the ‘rather new problem of flat

spimning, -or ‘autorotation, and an 1nvest1gatlon of ‘airfoil
characteristics as affected oy control of ‘the boundary layer.
flow. - In the course of his remarks, Mr. E. G. Reid. dlsplayed
a series of charts relating to. the various items.  These in-
cluded charts 'showing the. pressure distribution oyer the up-
per ‘and lower wings of the PW-9, .a chart. showing the auto-
rotational characteristics of dlfferent wings and . wing sec—
tions, and charts showing the effect on the air flow around a
wing of sucklng in air and discharglng air, respeotlvely, '

g through slote in the w1rw eurfaoer

Mr. Geolge J 41gglns tke englneer in charge of +he

'varlable density wind tunnel, was next introduced and he gave

a brief outline of the work belng done in that wind tunnel.

- He stated that teota had been made on British models with -

three different wing sections and the results correlated with
those that had been obtained in England by tests of the same
models in an atmospherlc tunnel and with a full-sized air-
plane in flight. He said that tests had also been made on an.

?alrshlp model. with different fineness ratios. He exhibited

charts showing the effect of "scale" on the R.A.F. 15, 19, B
and 30 airfoils, and the effect of soale on the- drag cocff101~
ent of a ﬂodel of an alrshlp. .

Mr. Reid them 1ntroduoed Ur. Elton ¥. Miller, the engi-
neer in charge of the Propeller Research Equlpment.' o

i mlliott o
G. Rela the englnccr in. oharge of the atmos@herlo w n& fun-
1’161' ‘ . . . : . Gl



Instrurient Section, was next introduced and stated that the

<on many of the N.A.C A. instruments and the principles of the C

4 Fllght Research Bection, describec the pressure- dlstributlon o

~that there was in progress at the present time an”® 1nvest1ga~;

~up"; the pressure distribution on the wings of the PW-9

Mr. Miller dcscrrbcc the Propoller Rcscarch Equipment
as a large wind tunnel of the Eiffél type, in which a full-
sized airplane fuselage may be mounted. He said the purpose
is to test fulligized provellers under fllght conditions and
measure the forces. He stated that the air velocity is 100
miles an hour at the throat and decreases to about 13 miles

.~ an hour at the opening to the entrance cone. He exhibited

diagrammatic charts of the Propeller Research Equipment and

added that 1t would be operated for the flrst time  to- day

. George L. Dawson, the engineer in charge cf the

work urndertaken by that section consisted mainly of ‘the de-

velopment of special ins fruments to be used by the Aerody-

namics and Power lent le1s1ons in their various 1nvest1ga~
tions.  He showed on various charts the: Optical system usged

accclerometer and of the. pressure measurlng 1nstruments.

Mr. John W. Orowley, Jr., - the englneer in - charge ‘of “the
tests that had been conducted during the past. year. He said
tion of pressure dlstrlbutlon over .the wing and tail surfaces
of the PW=9 airplane, the pressure being measured at 350 =~ . .
points over the whole alrplane.' By charts he showed the ac~

celerations .obtalned at the center of gravity, the w1ng tip,
and at the tail of a PW-9 Boeing pursuit: alrplane in a "pull—

alrplane, and the nreesure dlstrlbutlon on the hull and ta11f'
surface ‘of the U. S S. LCS ANGELES ' Lo o

- Mr. Reld then 1n+roc¢ced Mr. Thomas Carroll C lef Test

 Pilot of the Committee, who ig in charge of the Flrght Operu'r

atlons Sectlon»-e,

Mr. Carroll gave a brief outline of the work that has o |
been done by the Flight Operations Section during the past ' ' ;
year. He said that an investigation had been conducted on
the characteristics of airplanes and seaplanes in taking off
and 1and1ng and also that a - study of ground effect had been
made.

Nr.‘sarsden Ware, the englneer in cherge of the super-
charger deveIOpment at Langley Fleld was next introduced. ¢

Hr. Ware descrlbcd the NA.C.A. Roots supercharger and ‘ B
stated that while it is similar in principle to the Roots
supercharger that has been used cormercially, it differs in §
many- 1mhortant respects. . He then- brought,cut thﬁ points ]

{
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‘cut-out center section.

wherein the two typ ] clfiercd
ing the characteristics of the’ eupercharger and the effects

obtalned by flttlng it to airplane englnee

Mr., W. F. Joachim,
jection research

tande of increasing. the safety from fire hazard,

National Adv1sory Committee,

and ekﬁibifed charts show- -

the englneer in chdrge of fuel 1n—'
was then introduced and stated that the

realizing the importance of the
dcvclopment of airecraft in general and 880001a11y the impor-

~and also .

incréaging the distance of flight, undertook the ‘study and’

, deVeiopment of the high-speed 0il engine for aircraft in 1@80.
"Since that time ccn31cerab1e progress has been made in the '

development of this engine and Mr. Joachim outlined briefly

the investigations that had been carried on.

He further

stated that it took four years to perfect the Committee! s

present spray: vhotography equlpment with whigh high-speed

moving pictures . are tcken of 011 vprays at rates up to 4,000’

plCtU?CS per second.

Mr. Reid then. rcquested all those who had not rcglstered

pleuse to do 80,

The Chalrman announced that Mr

Reld wculd 11kc to havc

the names of all those who intended to return by the Cape

Charles route,

so that reservations could be made.

- He fur-

ther added that hr Reld had several announcements he w1ehed

to- n%ke.

My, Rcid etated that at 4! OO DM
onetratlon in the hangar of the Katzmayr effect as applied to
a TS airplane and also a flight of a Vought airplane with a

tﬁere‘wae to. be a den-

‘He gaid that transportatlon would be

furnished by Ammy cars 2nd by members .of the laboratory staff.

Mr. Reid invited attention to the programs which had been dis-

tributed and asked the c30peratlon of all in adhering to the

“schedule.

"~ The memberc of the conferencé then stepped cutslde the

Officers! Club and posed for a group photogrwph

after Whlch .

they divided into. three groups and proceeded on a tour of in-

spection of the Committee's 1aboratcr1es

the follow1ng schedule

Arrlve.

Atmospheric Wind Tunnel

Variable Dengity Tunnel
Instruments Section
Power Plant Laboratory .

Flight Research Alrplanes
- PROPELLER RESEARCH EQU PM&HT

1
3
5
6

9

N RO U

11.:20°
11:37
9145 -
10:10:
10:45

11:55

O O O

in accordance with

Green
3.10:25
10:42
1100
1135

9:50

11:55°
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‘ At 32 SO the meﬂbﬂrs of the conference- rocssombled in
the Officers' Club ior a buffet luncheon.

Joint Codference

At 1 50 the confereﬁce reoonvened 1n the Offlcers‘
Club w1th Dr. Amcs pr031d1ng ag Ohalrmans

_ Tne Chairman. stated that before_beglnnlng the formal
nroceedings for the afternodn he would like to announcé that.
Mr. Léwis had telephone to the Washington office of the Com-
mittee to zet the latest news in regard to the “Italian officer,
de PineSo, who was flying from New York to the Azores, and
that the latest word received was that he had been picked up
near the A70rcs. This report was unconfirmed but the press
regarded it as authvﬁtlc- : ~

The Cualrman then state& the obJect of the 301nt confe
ence, hls ‘Temarks belng qubstantlally as follows:

The National Advisory Committes for Aeronautics called
the weetlng,brlmaxlly for its own benefit, as it is the
duty of the-Committee to furnish advice t0 everyone inter-
ested in aeronautics and to determine by scientific exper-
iments. the information on which this advice is based.

~
'

The primary purpose of the conference is 'to secure a
discussion of problems involved in the'design and con-

. struction of alroraff with specidl” emoha81s upon the.
‘problems growing out. of “the needs of commercial. aviation,
with a view to the 1nborboratlon of "such problers into
the research programe of the National Adv1sory Comm1ttee
for Aeronautics for the ensulng year.

In the past, the effo ts of the Gomm1ttee have been
conceéntrated ﬂalnly on problems which have arisen in the
- military services, but, owing to the vassage of the Air
- Commerce Act of 1926 and the consequent growth of commer—
“cial av1atlon it seems desirable for: the Commlttee to
_con81der also problems - relating particularly to civil and
commercial aviation. The Comm1ttee therefore, is anxious
to have brought to its attention the problems growing out
of commercial gv atlon whlch 1ts laboratorles are. equlpbed-
‘to studvy. _ :

.Having visited the laboratories of the Committee and
having met the members of itg technical staff, those at-

- 10 -



tonalng this conference Drobablv have in their mlnds a

“picture as to what the GOmm1ttoe can do. The Committee
stands. ready todo anything it can. It is not interested
in oroblems relating to any one particular tyve of air-
oraft it i1s interested in fundamental problems; dbut

" there is no fundamental problem which does not have a.
practloal bearing. The Committec would welcome any sug--
gegtions whloh would gulde it in the- Droblems to be. under-
taken. : _ R

Thé Ghalrnan then stated that hey thouwht it best to call
upon a. few.fmeén 1na1v1du811y, becaldé. hé: belleved they would
be able to start a c1scu sion and to offer suggestlions which
would be helpful, Fe first called.upon Mr. Frank H. Russell,
who represented the Aeronaut1ca1 Chamber of Commerce._\

Mr. Russell stated that the problems of oommer01a1 avia-

“tion, and:the building of airplancs particularly, as distin-

guished from the vroblems of military.aviation, were coring
before the¢ manufacturers of this countfy with 1ncrea31ng

‘force; .and that Dbctor Ames' remark {th&%t the Committee is

ready tOvaSSlst the 1ndustry along this line came as a- very
welcome bne. Mr. Blissell said thdt afteér an inspection of
the labdratories df the Committee hd thought the growtH over

last year was alrdst phenomenali  Hé s8id no one could spend

a day at Langley Field and see the work that was being done,
meet the engineers, and see the wonderful equipment witlout
going away 1nsp1red and enthused.

The Chairman tnen called upon Honorable E. P. Warner
Asgigtant beoretary of the Navy for Aeronautlcs.“

Mr. Warner stated that so far as the relation of the
services to the Netional Advisory Committee for Aeronautics
is concerned, he wezs rCLLnded of a wonder that hac often
crossed hls'mlnd as to nhow human beings ever existed without
electric 11ghtg, (utomdblles, and other conveniences that are

" now accepted so- much as a matter of course. He said it seemed.
‘now, after seven or eight years of intensive aeronautical re-

search at langlev Field and elsewhere, difficult to conceive

‘how any use of the airplane or any branch of aeronautical S
- operation or aeronautical engineering could have got along

without that research, and obviously. difficult to conceive
how much poorer would have been our knowledgo of the data
upon - which the progress of aeronautical éngineering rests

‘had there been no National Advisory Committee for Aeronautics

and no laboratory at Langley Field. He stated that it was

~well known that the Army and Navy have been receiving con-
- stant assgistance from the National - Adv1sory"00mm1ttee and

that “the serv1cos had. 1earned to lean upon the Committee. He

- 11 -
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added that the services have from time to time been able o
‘give asgeigtance by furnishing equipment on loan. Mr. Warner

said that, speaking to some dogree on behalf of the services,
he could sny that thc services recognized their interest in
the development of ‘commercial aviation, in the strengthen-

ing of the 1naustry by the expansion of its commercial mar-

kst and as a very important means to the consequent
strengtqenlng of the industry, the Navy would be glad to do
svorythlng in its power to assist the Nat;onu] Advisory Com—
mittee in any Work that mlght appear likely to be useful to
that end. . :

Mr. Warner then stdted that .speakwng as an 1nd1v1duL
onginoer who like 11 the other members of the conference
had been interested in visiting the 1aboratorles of the
National Advisdry Committee, there was one suggestion he
would like to renew from 1ast year's meeting.  He said at
that time the Air Mail routes were just getting under way
and that the future of commercial aviabion seemed rather un-
certain, but that now after an adaltloncl vear of experi-
ence it was:. qulte clear that the carriage of passengers was
going to become. 1mportant as well as the carriage of mail,
and he thought a- study should be made of some of the factors
that bear on the comfort and convenience of the passencers
of the airplane, and especially on the question of noise and
the means of ellmlnatlng thoge sounds which produce unpleas—
ant effects upon the ears of the- occupants of the. cabin.

The Chairman then called upon Admiral H. I. Cone, Vice

“President and Treasurer of the Daniel Guggenhein Fund for

the Promotion of Aeronautlos.

Admlral Cono stateo that judging from his long experi-
ence as an engineer, he belleved that there had never been
in the history of Jnglnserlng any branch that depended more
on laboratory work, -and on the- fundamentals of mathemat ics,
0hys1os cand othe* sciences, than aeronautics.  He said that
we in this: country were bartlcularly fortunate in having
avallable the 1abo*atorles of the Natlonal Auv1sory Comm1ttse.

He gaid that members of the 1ndustry and. all Who are
interested in commercial aviation could congratulate them-

selves that theré is a body of dlstlngulshed scientists,
. physicists, mathematiciens, and engineers like the members of
- the NatlonaT Advisory Oomm1+tee for Aeronautics who give

their time and attention to kelplng in the solution. of the
Drob]als of-aeronautics, : -

He said that the. uuggenhelm Fund was anxious to ass1st
in every way oos51b1e and was 1ook1ng for ways to ald in the
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development of acronautlcs. He said he wished to report

-~ that wHen the Guggenhelm Fund wag first organized, and had no

definite ideas as to how o accomplish its purpose, it had
been helped more by the National Adv1sory Commlttee, end es—
peclally by Dr. Lew1s, than ke could say: .

Aamlral Cone said tnat there was Drobably no one whO»
knew mgre the difficulties of carrying on the work of an es-
tablishment like these laboratories than he himself.  He
sald that such an establishment is hamperéd at every turn,
nd matter how eager it may be to respord to requests, by reg-
ulatlons of all kinds, by "red tape" with reference to the
eXpendlture of funds, etc., and that overyone in dealing
with the Committee, should bear this in mind and be patient,.
being ready to aSSISu in every way, as well as aemand of the

/vComm1t%Ge;

Admlral Cone thankeu uhe Chalrman for the prlv1lege of
secaklng ‘ . _ l

The Chairman called upon Mr. T. P-:erght Ohief Engi-
neer of the Curtiss Aeroplane and Motor Company, stating “that

e lihl

“last year Mr. Wright had @1ven +he conference helpful sugges—

tlon

Ur erght said that in connection with the preparatlon
of the rules for the safety competition recently instituted .
by the Gugpenﬁelm Fund, a great deal of study was given 1o

- the factors that went 1nuo the safety of the alrblane and ‘it

was found that one of the important: requirements was that
the airplane must have contrbllabllity at low speeds. He
suggested . that thisg is the feature along the line of safety
which calls for more attention on the part of the Advisory
Committee than any other. He pointed out that the Committee

is working on this problem in eonnectlon with the investiga~
~tion of slotteéd wings, and he hoped this would lead to “Tcoter,

knowleage of the eplcot of glots and of combination of slots

. with aileron action, which would lead to. greater improvement

than can be realized now. He added that he hoped the study of

oontrollablllty at low speeds and at nlgh angles of ‘attack,

and the control of the burbllng of the wing would be earlled
as-far as praetlcable in the next vear or two.

The Ohalrmen said th@t at last vear's eonferenoe a ques-

tion was asked by Mr. Charles Ward Hall, of Charleés Ward Hall,
“Incorporated, Whlch led to an 1nvest1gatlon taken up by the

Committee. He called ‘upon Mr. Hall for further. suggestlons."

Mr. hall eXpresaed the -opinion that there was one cle-
ment of 1nves+1gatlon which has not been earrled as. far as -




it might be, nemely, the study of the effect of minute pro-
tuberanoes heee and there on an otherwise faired gtreamline
body. He said that such 1nformatlon wa.s 1mnortant 1n connec—
tlon w1th the use of radial englnes.

The- Chalrman remarked that in the testing of models in
the variable-density tunnel, it is essential to reproduce on
the model every point on the full-sized alrplane He said
that in an atmospheric wind tunnel such detail is not neces-

sary, but in variable-density, to get results free from the -

scale ‘effect, 1t was necessary to use models accurate in
every detail. o S - o P

The Chairman said that the question of sound was'a very

difficult one, and it was hoped to obtain some information
along- thig 11ne from the operatlon of the ProbeTIer Reeearoh
Equlpment..' _ ‘ R

The Chairman sald he Would now call unon a man who had
particular reason to be proud of the product of his factory,.
Mr. Charles W. lLawrance, President of the. Wright Aeronautlcal
Corporation, which bullt the engine used in the alrolane in
Whloh Mr. Llndbergh recently vIOSSGd the Atlantlc.»

»Mr. ‘Lawrance g ald he would like to enlarge a 11tt1e on . .
Mr. Hall's remarks. = He said that the question. of the cowl- -
- ing of air-cooled engines was one about which very little ig-

knowh, as’ oan be seen from examination of different klnds of

‘alrplanes ‘He'described two entirely different conditions of

cowling, and pointed out that no definite knowledge was avail-
able of the resistance conditions in. the two cases. He ‘said .
it would be very valuable if in the new large sized tunnel an
engine could be equipped- with various kirds of cowling and.
exoerlments oonducted on the effects: of the different tvpes.

The ‘Chairman: sald that the remark had been made that two”

or three wind tunnels like the Pr0pe]1er Research Equipment
were needed on account of the large mumber of problems which
needed to be solved in such a tunnel. He said that the ques-
tion of'the cowling of the air-cooled engine was. one of the
sgh the COmm;ttee had resolved to take up With the

- new equlpment.

The Chairman then called upon Mr. S.‘B- Falrchlld Preq~,

'1aent of the Falrchlld Av1atlon Corooratlon.

CMr. Falrchlld salo that he had made many contaots at

this confererice, and euggeoted that it mlght ‘have been well

to. hqve the conference two days. He said that the oroblém in

/
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- opment of this -metal:
as rapidly as was expe

which he was particularly intcrested was the use of low-

_¢pood propellers and that so far it has not been possible

to get very accurate data along this line from flight tests.
He pointed out, that the new propeller research equipment.

would be most valuable in this connection, as tests may be
carried on which take into consideration thc effects of the

-fuselage and othor faotorsﬁwhlch are apparent]y very hard to

alculate.
MUz, Falrchlld also p01nted out the des1rab111ty of a.
study of the resistance of cylinder heads sticking out of the
various formq of oovilng ;

The Chairman next called upon Dr. KarlﬂArnstéin; of the

Goodyear—zebbelln COTDOIathn.

Dr. Arnstein said that those 1nterested in 11ghter—than~

Cair development had reason to be very grateful to.the National

Advisory Commlttee for Aeronautics for the wind tumel tests

of airship lg in the high-pressure wind tunnel. He said
that the neéw balance was a marvelous achievement, and would
insure great accuracy. He said that another. 1mportant develop-

© ment by the Committee was the work being done toward the solu-

tion of the high speed oil engine and remarked that it was un-

necessary to say that the development of thé o0il engine would

1ncrease the safety and economy of alrshlp operatlon.’

Hn said he was greatly 1mpressea by the Propeller: Re—,
searoh Equipnent and hoped airship tests would be conducted

S in it with full-sized alrshlp cars.

The Chairman said he would call on the representatlve of

. the company resnonqlble for the development of a great deal

of aircraft mater1L1 in this country, Mr..S8. K, GOTby, a Tep-
resentative of the Aluminum Company of Amerlca and Pr831dent
of the Amerlcan J%PT@Slum Corporation.. .

ﬁr. Colby said that the questlon in- ‘which he was particu-

] 1a¢1y interested was that of materials, and that the display

he had witnessed that morning was one that he could not com- -
pletely comprchend.‘ He was 1mpressed partlcularly with the
scope of the laboratory, with the wind tunnel and flight re-
search carried on. .He said that if there were two or three .
such laboratories the angwers to- the’ questions of oommercldl

‘av1atlonvwou1d come a great deal sooner.

He said that - the'particular detail_in'which he was inter— -
ested was magnesium. e had- been thought the devel-
ﬁld'arow rapidly, but it had not grown
ted;  that uhe dlfflcultles would be

.
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~of the var atlons in the curve of results for the: samo flne~
' ness ratlo : ,

solved but ‘had not been solved yet

Tne Chairman sald tﬂat he had caTleo upon o number of the

loeople present whom he happened to know personally and who

knew sowethllg about the Committee. He then requested that

- others in the conference sugwcst fupdameptal problems for in-

vestigation by the Comm1ttee.

}

Vr. R. W. A. Brewer of Pitcairn Av1atlon Incorporated

7

said he was interested in the question Profes sor Warner had
‘raised, the gquestion of noise, ,to which he had referred at.

lasgt year's conference. He said that another thing on which
he would like to heve information which was tied up with the
guestion of cowling, and that was the mosgt suitable way of
handllng the exhaust in the radial air-cooled engine, whether
by ring manifolds, short stacks, or what. . He would 1liké to be

- ;‘adv1soo ‘ag to some way of handling manifolding not only from
.- the viewpoint of silencing, but of the comfort of the pasqen~

gers and of the duraoﬂllty of the product 1t%clf

He said he was also interested in’ the questlon of materi-
als from which cylinders can be made and he believed the de- -
velopment of an 1mnroved method of cylinder constructlon would

“be'a great advance in tho commercial a1r~oooled englne at the
present tlme .

Mr. R. H. Upson,. of the Alrcraft Development Gorporatlon

- referred £ the vreat dependenoe of 11ghter—+han—a1r design

at the présent tlme upon the Committee's laboratories at
Langley Field. He said that the problem of 'scale effect,.

~which'is a qerious one even with heavier-than-air craft, beﬂ

comes a very dominant problem with lighter-than-air craft on

- account of the fact that mnot only are the scale’ dlfferences
~actually so much greater but also the types of full- sized.

lighter-than~air craft are of such a delicate character that
they seem 10 be pecullarly sensitive to changes in ‘scale:. He
pointed out that the National Advisory Committee had the only

. two. tunnels in thig country, if not in the world, Wthh are
~sulted to the solution of the difficulty of ocale effect, par-

qu1th reference to lighter-than-air craft, and that

. the probleéms of alrshlp resistance can be studied nowhere else

as thoroughly as in- either the high pressure tunnel or the new
large tunnel. He said that there were countless problems which

- might be studied with very good advantage, including the shape,

form, and dlsp031t10n of tail surfaces; and that the investi-

' gatlon of varying fineness ratios had already been started.

He said th thorough study of this problem involves study

he various .curves for various finenessg ratios but
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The Chairman stated that the British Aeronautical Re-
search Committee hag been studyrng the problem of a suitable
design for a wind tunnel similar to thig Committee's variable-
densrty tunnel, and had- sent to this Committee confidential ‘
reports prepared by British scientists on the merits and de-
merits of our tunnel. He said that the British were skeptic-
al of our tunnel because they were convinced that the charac—
ter of flow in our tunnel was turbulent, and that a tunnel of
the Eiffel type was preferable. The Chalrman pointed out,
however, that the results obtained by the Committee on m“dels
tested 1n the variable-=density wind tunnel checked close v
with-actual flight tests made in England on full-sized air-
bplanos of- the same type, whereas these two sets of results.
were at variance with the results of tests in the wind tunnel
of the National Physical Laboratory on the same models as’ were :
tested 1n the varlable—den81ty w1nd tunnel. :

The Chalrman further staued tnat the National Advigory
‘Committee has in mind its resvonsibility with reference to
investigations on 11@hter~than*a1r craft.

Dr. Zay. Jeffrles of the Alumlnum Company of America,
"pointed out that perhaps the only field .in aeronautics in
which all aircraft people are interested is that of aerial
navigation, which involves the questions of suitable. 1and1ng
fa0111t1ee' and flight in fogs, snowstorms; bad winds, and
other: condltlons of bad weather. He said that anythlng the
National Advisory Committee for Aeronautics could contrivute.
in thig field would be applicable to the whole aircraft in-
dustry and would probably hasten the development of commer—
cial aviation. He suggested that someone outline for the
conference the status of- aerial navrmatlon in bad weather.; ,

_ The Chairman called ‘upon. Dr. L. J Brrggs, of the Buréauu
of Standards. ,

, " Dr. rlggs stated that the exoerlence of the Bureau of
~Standards had been entirely in the laboratory, in the'develop-
“ment of 1nstrumente, which, when developed, never meet the
full requirements of the flyer He said he thought it would
be much more to the point if someone who had spent long. hours

‘the air under the conditions referred to would recount hig
exoerrenoeeg and sg?aested that Lieutenant Shoemeker be called
upon . . : .

Lleutenaqt Shoemaker said that hig- experlence was 1rm1ted
to operations with the battle fleet in West Indian waters this
winter, involving flights of 700 or 800 miles. He said it had
been founo necesgsary to abandon the wind-driven earth inductor
compass because. it was not dependable and. that an excellent
British aperiodic compags had been: substltuted which gave °
. magnetic north at all times and was not- affected by the turn-
ing of the airplane. 7 :
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Refcrrlng to Mr. Llndbergh's New York—to—Parls fllaht
Lieutenant Shoemaker said he did not understand how he had’
done it. He descrlbed the drift lndloatlng device used by
the round- the~world flyers and said that in his own experi-
ence in seaplane flying he had found that, knowing the force
of the wind when he ‘took off and judging 1ts direction. from

. the streaks he ¢could see in the. water, he could set hig course
© - to .allow for the drift. He gaid that the eleotrlcally driven
earth inductor comnass and the aperiodic compass weré the
- best: 1nstruments now “in use to indicate- dlrectlon and  stated
~that Mr. M. ,1.,T1tter1ngton of the Pioneer. Instrument Company,
“was thoroughly familiar with .these ingtruments, and also knew
. what navigation 1n%trumeﬂts were used by Llndbervh in his
- flight. . o ‘ S

Hr. Tltterlnaton said that the problem of air navigation

. was a very dlfflcult one. He said that it would be possible

T to fly entlrely blind as long as & couple:of stars or the sun .
“can be seen, and the fact that long flights have been carried
. out, would seem to show that even with the present equipment

this can be done. He said that the problem of - taklng off and

m”f”'landlng in fogs wae lmportant

-

r

" their transatla

in Eu:mpp lagt,

jobtained_were,v

The Ghalrman 1nqu1red whether any 1nstrument had yet been

. ~developed to indicate.actual height above. the ground as dis~.
~ tinct from the indication of pressure of the. atmosphere. lir.
- Titterington réplied that there was promlslng development
v along this line, and it~ was felt that the oroblem would gven~
*-tually be solved. , ‘

-In answer to 1nqu1ry as to the 1nstrument equlpment .car-

- ried by Lindbergh, Mr. Titterington said that his instruments
v were thosge: ordlnarlly carried by the pilot, and. inoluded two:
small magnetlc compasses of the ordinary type an earth induc-

. tor compass, and a drift 1ndlcator as well as a. turn and '

¢ bank’ 1ndloator air-speed 1nd10ator tachometer, and engine
~instruments of ‘the standard types. . He said that Llndbergh had

all the instruments that he could readily use, but had no way

- of readlng hls p081t10n by astronomlcdl Observatlons

The Chalrman remarked that when Alcock and Brown made

ic flight in 1919, he had asked Commander
Richardson how they had “succeeded in reaching Ireland, and the
Gommander had Tepll@d that tbey "hlt Ireland by the grace of

God. ™

Vr Falrchlld remarked that he nad been told when he was
r that the British are using an automatic .
directional flyving, and that the ‘results
accurate. He asked whether any 1nformatlon

rudder control-
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~letter careful consideration and to go into the matter in as
much detail as vosgible, prior to the standardization confer-

. was avaiiable-on'this inStruWent~7

. On ‘inguiry of the Chalrman Mr. LQWié gaid that the
Colittee had no 1nformatlon regarding this instrument.

Major Leslle Machll U.S. A-f of the Mqterlel DlVlSloﬁ
of the Air Corps, after abo?o~121ng for introducing the mat-
ter at this meetlng,v called attention to the question of
standardization of Army and Navy requlruments for aircraft
materiel. He said that letters were being sent to the manu-
facturérs asking them what differences. between. the Amy and

the Navy requlrﬂments caused them dlfficulty, and -which they

preferred, and why. He anpealed to everyone to.give this

ence’uo be held at VoCook Fleld w1th1n the next few months.

At this p01nt the. Onalrman stated thaﬁ he would turn
over the meeting to Dr. George K. Burgess, Chairman of the.
Committee on Materials for Aircraft of the National Advisory ‘
Committee for Acronautlve for a public oeos1on -of the Mﬁtel—l.‘
ials Commlttee. _ .

-The Committee on Materials for Aircraft then met in joint

- session with the other meMbers of the oonference Dr. Burgess
pr631d1ng. ‘ . . _ . - .

‘Dr. Burgess announced that the main feature of the meet~

‘1ng would be the presentation of & paper by Dr. E H. Dix, Jr.

of the Aluminum Company of Amerloa on "'Alclad,’ a New Cor-—

“rosion-Resigtant Aluminum Product, L but that prior to the

presentation of tbls paper there were one or two 1teﬂs of ‘rou—. - .
tine business of the Materials Committee to be taken up.. After
these were disvosed of, Dr. Burgess made a brief statement re—
garding the importance to aeronautics of the light alloys of
alumlnum the Chlef p01nts he brought out belng as follows:

o Alum ?ur alloys, and eop601a11y auralamln hdve been
studied for & mumber of. years, :and attempts have been made .
to- develop an allcey vetter than duralumin, but have been
unsuccessful. The chief difficulty in the use of duralumin

-is the intercrystalline emorittlement of the material,. and
there are two problems involved in the study of this em-
vbrzttWGment” nancly,‘that of &etermlnlng and - ellmlnatlng ﬁ




p
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..paper.

tne cause of the embrlttlement, and that of 1nterpoclng a
‘protecting layer of material betwcen the duralumin and the
}'atmOSphere In connectnon with the study of these prob-
“lens, the OOOperatlon of thé producing companies with the
‘Governqent organizations interested has been excellent in
a1l respects. The Aluminum Company has developed an ar—

‘ rangement of metal which is called "Alclad," and Whloh
‘Dr. DlX will desorlbe to the conference

Dr Burgess then 1ntroauoed Dr. D1x

Dr. DlX presented a 4etalled dlscu851on of the new- prod~

~uct. He. said that, while in domparison with- steel aluminum

offered high r631st%noe to corrosion, nevertheless the strong

ralloys, Wh@n used in thin sectiong,: requlred some protection,
' 880601a11y if exposed to mist or salt air. He stated that

for the past four yecars the research laboratories of ‘the Alum-
inum Company of America had been studying resistance to corro-

>f181on and had developed this new product, which consists of a
~_core of 178T alloy (duraLam1n) w1th a %urface of pure alum1ﬂum.

Dr Dix exhibited a pumber of 1antern slides” showlng the
internal structure of this material, and submitted.a number

- of samplem ‘which were examined by the members of the oonferé
.ence at the close of the meeting.

Dr. Burgess asked Dr: Jeffrles to. comment on Dr. Dix's

‘Dr. Jeffrles oald it m1ght be 1nteresting to know ' that

" the coating of pure aluminum on the surface of the duralumin

entailed a sllght loss of tensile strength, ‘somewhere in the

 neighborhood of 5,000 pounds per square 1nch but it.was pos-
~ sible that .with fur+her study of the materlal thig could be

regained. . He Sald uhat it was not vossible as yet to-state

"'deflnltely what: could be expected from this material from the_

point of view of protection from corrosion. He stated that
the Alumlnum Company was making every effort to develop this

_produpt as a; aterlal to be des1red by the aircraft 1ndustry.

~ Dr. H. Ww Glllett of the Bureau of Standards, said that
from tests at the Bureau of Standardsg it had been found that
pure aluminum was ebpeclﬂlly resistant to the intercrystal-

line type of corrosion; and it was expected that tests of the
- new product at the Bureau would corroborate the bellef as to.
Cits hlah r651%tance to corrosion. -

Lleutenant R. S« Barnaby, U.S.N., ~of the Bureau of Aero-
nautics, Navy Deoartment alsed the quebtlon of tne proteo—
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tion of rlvet uged v Vit the new matefla;” Dr, Dix~ I@Dll@d.

‘that from tests made by the Aluminum Company it seemed cer~

tain that the pure metal Would form' an eleotro]ytlo protec-
tion for the rivets.

Dr. Burgess stated that the Committee .on laterials for

Aircraft was organized with four subcommittees, namely:

Yetals; Woods and Glues; Coverings, Dopes, and Protective
Coatings; and Aircraft Structures. He asked whether any

members of the conference had any suggeotlonﬂ to offer relat—
_1ng to the work of these subcommittees. -

T

Mr. B. C. Roulton, Chief Englneer of . the Loenlng Aeronau—

“tical Englneerlng Coroorablon said that one thing in which

hig combany waes interested, and on which the Army and Navy

were not in complete accord, was the quostlon of zinc plating

for certain types of tubular structures. He said that there
were certain alrplane parts waich the platlna process could -
not reach but Wthh were subjected to the acid, ‘and he be-

- lieved 1t wae injurious- to a%tempt to zinc pla te such flttlngs

or varte He said there was controversy between the Army and -
the Navy on this point, and he thought the matter Would be a

,sultaole subgeot for further 1nvesu1gatlon.

© Dr. Burgesq replled to Mr. Boulton that the Commltuee‘
would be glad to keep his suggestlon in mlnd

As there were no further ouogestlons Dr. Burgess tnan?e@
the members of .the conference for their attendwnoe at the

:meetlng of the Ma* rials. Commlttee and .the meetlﬂg adgourned

Follow1ng the meetlng, the meﬂbers of +he oonference

“made a further inspection of wvarious act1v1t1eo of the labor-

atory which were of particular interest to them. Denonstra-
tiong of the effect of blowing air through transverse slits
in the wing, knbwn asg the Katzmayr effect, and of a wing with
the front portlon cut away and equDUed w1th flaps, for im-
provement. in- v1sib111ty were conducted at the Committee s
hangar and in the alr and were witnessed by many membere of
the oonfcronce.,

The follomlng were present at the oonference-

ﬂember of Subcommltcee on.. Aerodvnﬁmlc

gDr. Joseph S. Ames, Johns noo’lns Unlvor31ty,‘0ha1rman
Dr. L. J. Briges, Bureau of Standards ~
Lieutenant W. S. Diehl, U.S.N. -
Professor Alexander Vlemln, Department of Gommerce
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TIr G. W. Lewis, Dwreotor of Aeronautlca¢ Researoh
 National Adv1sory Conmittee for Aeronautlce
Hajor Leslie MacDill, U.S.A-,
Professor Charles F. Marvin, U. S. Weather Bureau ,
" Captain H. C. Richardson, U.S.N. o
‘Honorable, Fdward P. Warner Ag qletant Secretary

of the Navy for Aeronautlce

Dr. Georwe K. Burgesg, Bureau of- Standarde Chalrman-
IProfessor H. L. Whittemore, Bureau of Standards,
Vice Chairman and Aeulng Seoretarv
‘Lieutenant R. S. Rarnawy, U.S.N.
Mr. 8. K. Colby, Amerizan Magnes fum Corboratlon, .
Dr. H. W. Glllett ‘Burcau of Standards,. |
Dr. Zay Jeffries, " Aluminum- Company .of Amerlca
Mr. Jo B. Johnson, Materiel Division, Amy Air- Corps,
*Mr. G. W. Lewis, Director of Aeronautlcal Regearch;
: National Auv1 gory Committee for Aeronautlcs
*Captain H. C. Richardson, U.S.N.
hr. G. W. Trayer, Forest Produote uaboratory,
*Honorable Edward P. Warner, Assistant Secretary
of the Navy for Aeronautlcs

pzesentatlveg gf ManufaCUurers gng Opezatgr :

- Aeronautical Chamber of Commerce New York Citys
**Mr. Charles L. Lawrance, erght Aeronautical
Corporatlon Paterson, N. J.,
**Mr. F. H. Russell burtlss Aeroplane and Motor
Do Oompany, Garden City, N. Y.,
. **Mr. S. M. Fairchild, Fairchild Aviation Cor—
- poratlon Wew York Clty,

Aircraft DeveWOpment Corporation, Detroit, Mich.!
~ Mr. R. H. Upeon ,

Allison Englneerlng Gompany, Indianapolis, Inds:
T’II’. J.. Sc BI’&Y, ' ) '

%Alumlnum'oompany of America, New Kensington, Pa.:
. - Mr. R. V. Davles ‘ S
Dr. E H. Dix, Jr.-_

“Auto Englne Works, St Paul ﬁinnesotai
Mr. J. D. Moonev

*  Also member of’ Suocomxlttee on Aerodynmnlcs

** Also representing his own company
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i Honry Berllner Compﬂny, College Park Aaryland:.

Mr. Henry Berllner

L Boelnp Airplane Company, beattle W@ehington:

M. E,.S; Campbell

*,Curtlss Aeronlane and Motor bompany Ga:den'City;,New York:

Mzr. F. H. Russell,

Mr. T. P. Wright,

Mr.'WJIH;;Miller3
- Mr. T. N. Joyce,
-,Mr M. B- Bleecker,

Falrchlld A1rolan= ”anafacturlng Corporatlon New York City:

Mr.,S M. Falrohlll

,.Goodyear Tlre end Ruboer Company, Inoorporat@d Akron, Ohlo

- Dr. Karl Arnstein,
- Dr. Vblfgang Klemperer

‘-Charlee Ward Hall Incorporated New York Clty-

Mr.. Charles Ward Hall

‘ Keystone Alroraft Corporatlon Brletol Pa-

Mr. C.. T« Porter,

i"Loenlng Aeronautlcal Englneerlng Corporatlon New York Clty"

Mzr. B. C. Boulton,

f'Glenn f. Martin. Company, Cleveland Ohlo-

Ir. C. A VanDusen,

‘ .__,'wr L. C. Milburn,

’14Parag0n Englneer Inoorporated Baltlmore Md.:"

Mr.‘Snencer Heath

- Pioneer Inetrumenu Company, Broonlyn, Vew York-

Mz, M Tltterlngton

lr R W A Blewer

‘CPltcalrn Av1at10n Incorpormted Phlladelphla

- Pratt & Whl’sney Aircraft Company, Hartford Conn.

CMr. %illlam G. Ohamberlaln

{ R;"W. Schroeder, Glenooe,;Illlnois§

Mr. R. W. Sohroeder
Mr. John Wentworth



.Thomas~worso Aircraft COIDOTathH Ithaca, W Y.f
Mr. Raymond Ware,_ - .

_Chanoe Vought Gorporatlon ;onéaisland City; N.'Y.:
“Mr. C. J. McCarthy,: : SR
hr 'Mlohae] Watter,

erght Aeronautloal Gorporatlon Paterson N. J.,
I Oharles L. Lawrence :

Reoresentatlves of Aeronautical Journals and - Eduoatronal
T In stluutlgns

'tlAVIATION New York Clty
Mr. W. L. LePage

U S. AIR SERVICES, N%shlngton D C.- e v
Mr. Earl .. Flndley, v . LT

Unlverelty of Ulchlgan, Ann Arbor, Michigan:
Mr. Edward A Stalker ' L

AvAletlonal Guests

o :'-Lleutenant Golone] O C- Gulver U S A-~
& . Uommanding Officer, Langley Fleld Ya.,
o " 'Admiral H. I. Cone, The Daniel uuggenheim Fund
, for the Promotlon of Aeronautics,
- . Captain Emory S. Land, U.S:N.,
e o ~ .Dr. F.'L. Browne, Forest Proaucts Laboratory,
Dr. H. L. Dryden, Bureau of Standards,
- Commander E. L. Gayhart U.S.N., Washrngton Navy Yerd
.. Lieutenant Lloyd Harrisom, U S N., Bureau of Aeronautios,
o MrsT. He Huff, -
" Mr. Fe He Norton Gambrldge uass. o '
o Gommander E. M Paoe U.8.N., Bureau of Aeronautics
L Mr. Heo -Rawdon Bareau of - tandards ‘ _
'Lleutenant Commander D. Royce, U.8S+N. Bureau of.
Aeronautlcs '

 ‘Lieutenant J. M+ Shoemaker, U.S.N., Buresu of Aeronautlcs,

ff Mr. Re H. Smith, Washlngton Navy Yard
-_»Dr. L- B. Tuokerman, Bureau of Standards

M Ja: F Vlotory, Ae51stant Secretary of the Natlonal
‘,zAdv1sory Oommlttee for Aeronautlos

N
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“cmoc¢s of Conm1tt ee's Sta fi

Ur. Thomas uarroll; Chief Tedt Pilot,
Mr. Donald G. Coleman,

Mr. John W. Crowley, Jr., head of Flight Research

Sect : R
Hr. George’L Dawson, head of Instrument Section,
Mr., Smith J. Deﬂranoe ' '
Ur. George J« hlzg‘ns head of Variable-Density

"« Wind Tunnel, S o :
ir: Enstman . " facobs, o o
Mr. William F. Jouohlm hiead of fuel-injection

engine development,

"Mri Elton W. Mlller head of Proneller Research

Section,

Mr. William C.'Movgan

Mr. Elliott G. Reid, nead of Atmospherlc Wlnd
Tunnel,

- Hr. hunrv J. E. Reid, Engineer—in—Charge,

Hr.'Walter H. Reluer
Mr. Oscar W. Schey,

- Mr. Edwazrd R. Sharp, Chief Clerk of Laooratory,

Mr. 1arsden Ware, head of Power Plants D1v131on
E!Ir; F . Welck R
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!
NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS

Joint Conference of &
Committee on Aerodynamics:

Cormittee on Materials for Aircraft;

Representatives of: Aircraft Industry;

Educational Institutions; and Aeronautical Trade Journals.

At

Langléy Memorial.' Aeronautical Laboratory,
o Langley Field, Va., Hay 24, 1927.

The follow’ing is a 1list of persons attending the confer-
ence, other than those stationed at Langley Field:

@;‘ Dr. Joseph S. Ames,@ Chairman N.A.C.A. and Chairman of
» . the conference. _
v Dr. Karl Arnstein @ Goodyear Tire and Rubber Company,
) Akron, Ohio.
(D) - Lieut. R. S+ Barnabyy’U.S.N., Bureau of Aeronautics, Navy
Department.
69 VHr, Henry Berliner, @ Henry Berliner Company, College Park,
Ma.
@~ Mr. M. B. Bleecker, @ Curtiss Aeroplane & Motor Company,
ﬁ1']-),___,_......«. [CER ol B""‘b!‘f__‘_c‘ﬂ\ . . Garden Clty’ L. Io N. Y.
¥2y—B—C~—Bouttom;- Loening AeTonautical Engineering
5, Corp., New York City.
@/ Mr. J. S. Bray, @ Allison Engineering Company,
; Indianapolis, Ind.:
£ pr. 1. J. Brlggs,@  Bureau of Standards.
6 (Gt Tﬁ/&,cﬂ"u
&) Dr. F. L. Browne, %orest Products Labora.tory, Madlson,
is
C}/ Dr. George XK. Burgess@Member N.A.C.A.; Chairman of Committee
on Materials for Aircraft; Director,
@ Ve, E. hae @ gureau Xf Standa:rds catbley Wash
ell ) in irplan e, S
@,Wnﬁafff‘i%ﬂdﬁf Wt, ”Jf:»g” f“ v ,@fqgag% I'p '#ffimg M,Mr”*u@w ng f}% A B,
’ Mr. 8. K. Colby,4p . = American Magnemwn ornoration,
: Niagara Falls, N. Y.
P Admiral H. I. Cone,® Daniel Guggenheim Fund for the Pro-
. © . motion of Aeronautics. :
":'!;“.?‘/Mr R. V. Davies, @ Aluminum Compang of America,
' Washington, D-
Lleu'b—«El‘ﬁe*B‘t““Wv"BEtChm&n’.,U S.A-, Material Division, Air
- Corps, McCook Field, Dayton, Ohnio.




€ lLieut. W. S. Diehl, U.S.N., Bureau of Aeronautics,
: Navy Department.

@ Mr. E- H. Dix, Jr., @ Aluminum Company of America, New

o L o ' Kensington, Pa.

@& bpr. H 1. Dryde;n, @ Bureau of Standards.

& ur. s. 1w Fairenild,®  Fairchild Airplane Ufg. Corp.,

. T New York, N. Y. _

GE? Mr. Earl N. Findley, @ U. S. AIR SERVICES, Washington, D* C. 7y
+Comdr. E. L. Gayhar“b,@ Ui Si Navy Yard, Washington, D C. |
@ pr. 5 W. Gillett, ® Bureau of Standatds.

V@ Mr. Cnarles "Vard'Hall @ Eharles Ward Haii, Inc., New York Gl’cy

Lleut Iloyd Harrlsonmﬁ Sd@ ,Bureau of Aeronautlcs, Navy Dep'b.

L d

@ Mr. Spencer Heath, @ Paragon Eng;neers, Inc., Bal‘tlmore,
@ Mr. T. H Hurs) © R |
@/} Dr. Zay Jeffries, & Aluminum Company of America,

Cleveland, Ohio.

'@"Mr. J. B. Johnso'n,@ | M_aterieerivision, Air Corps,
: McCook Fiel@, Dayton., Ohio.

@~ Mr. T. N-‘Joyce, @ Curtiss Aeroplane and Motor Company,
v Garden Olty, L.I., N. Y.

% Prof. Alexander Klemin, @ Daniel Cugzenheim School of Aeronau~-
tics, New York University, N. Y.

é’) Dr. W. Klemperer, @ ' Goodyear T 'ire and Rubber Gompany,
: Akron, Ohu \

B capt. E. s Land, U.S.N., @ Member ¥.A.C.A.; Aseistant Ohief
@ W Ve éﬂ » e;‘(%} reau of aeronautlos, Natvy Dept.

Mr. Pitcairn Aviation, Inc., Philadel- =
phia, Pa, L

b

@ Mr. Charles W. Lawrance, @ Wright Aeronautical Corporation,
' = S Paterson, N. J.

@ ur. W L. LaPag‘-e‘, @ AVIATION, New York Gity.




Mr. G. W, Lewis,‘@

1D

T

t B

r. C. J. McOarthy, @

-

————’—‘@4 Mr, L. C. Milburn, @;
6P Mr. w. H. Miller, @
__,@.k/mr J. D. Mogney &
;7 @ MI‘, ¥, H. NOrt“onv,@'

_,‘.@KC omdr. E.

@ Mr. ¢. T. Porter e

Major Leslie MacDill Bu.s.

Prof., Charles F. Ma’;rvi.na

 Auto Engine Works, St. Paul,

Direotor. of Aeronautical
Research, N.A.C.A.

Loening Aeronsutical Engineering
Corporation, New York City.

A., Materiel Divieion, Air Cor‘ps,
McCook Field, Dayton, Ohio.‘,

Chance Vought Coyporation, Long
Island City, New. York,

Member N.A.C.A.,
Weather Bureau

Chief, U. 8.

 Glenn L. Ma,rtln Company, Cleveland,

Chio.

Curtiss Aeroplane and Motor Co.,
Garden City, Long Island, N.Y.

Minn.

M. P:a,ce,@Jr. U.S.¥., Bureau of Aeronautics, Navy

Department.

Pitcairn Aviation, Inc., Phila-

Kevst one Aircraft Corpor a,tion,

- Y M/Z s %/Brlstol Pa.

@ . Capt. H. C. R;Lcha,frdson@U S.N., Bureau of Aeronautics,
" Navy Department.

@" "Lieut. Comdr., D. Royce@U 8.N., Burezu of Aerona,utics, Navy /
' Depa,rtmeﬂt

@ Mr, F. H. ﬁussen_‘,@

@V{Mr ; w. Schroeder)@

-_——/@“’/ Mr. R. H, ?‘Smith,@ -
& ;:,@AZML Edward 4., St atker';@

A¢ronautical Chamber of Commerce,
New York, N. Y

‘\ ‘y U S N .
Navy Yard, Washington, D. C,

University of Midhzlga,n, ‘Ann Arbor,
Mich.

Stout Metal Airplane Oo,, Dea.n:born,
Mich. _
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5 “ L ' o
f . g My, M, M. 'ﬂttering’con,@ ‘Pioneer Instrument Company,
v Blooklyn, N. Y.

@\/Mr; G, W. Trayer, @ . Forest Producte Laboratory,
~ . . Madison, Wis,

@‘/ My, Statr Truscott,P . Wational Advisory Comm1't+ee

o - ) ' for Aeronautics.

@ Dr. L. B..Tuckerman, .  Bureau of Sts.iqdards;

@D\ Mr. Ralph H. Upson, @ Airoraft Development Corp.,

Detrois, Mich.

_— N@_;VMI'. C. A, Van Dusen, ® Glean L. Martin Company,
‘ R OCleveland, Chio. _ ;
@'f Mr, J, F. .Viotory,@~ Assisﬁa.nt_ Secretary, N.A.C.A,.

Y Cirare—Fougts Chance ¥ought Corporation,
' - Long Island City, N. Y.

@s( Mr, Ra'ymond Wa.re,@ ) Thomas—korse Aircraft Corp.,
o ‘ _ Ithaca, N. Y.

t

“B- Hon. Edward P. Warner, @ Assistant Searetary of the
S : Navy for Aeronautics.

@’ Mr., Michaek Waﬁster,-@ Chance ‘Jought Corporation, -
AR - ) Long Island City, N. Y.

P lir. John Wen‘cwor-‘ch@
@ Prof H. L. Whittamore,@ Bureau of Standards.

@/ Mr. T. P. Wright @ Curtiss Aeroplane and Motor
Company, Garden City, Long
: Island, N. Y,
@ (Dr. A. F. Za,hm,} Construotlon Department, Navy

Yard, Tﬂ!ashlngton, D. C.

@ 7//;«; oo pfet w em:w% ..... («/ ‘ /&/f”é‘% ,4@*( Wfﬁ7 ,,;@,{’;./ ;‘«"F(
D B rreanen 1AL Pitisatuey, V.
@cﬂ/{ C.C. @JW% D - %
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