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CHARLESF.MARVIN,M.E. ----

TELEPHONE MAIN I 056 

IN REPLY 
REFER TO NO. 

RF.PORT 

NATIONAL ADVISORY COMMITTEE 

FOR AERONAUTICS 

0 F 

3341 NAVY BUILDING, 17TH AND B STREETS NW. 

WASHINGTON, 0. C. 

PROCEEDINGS 

Of 

SECOlTD GENERAL CONFERENCE 

Between 

Representatives of 

AIRCRAFT MANUFACTURERS AND OPERATORS 
and-

NATIONAL ADVISORY CO~~ITTEE FOR AERONAUTICS. 

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, 
1927, at the Committee's research laboratory, known as the 
Langley lvle:-:1orial Aeronautical Laboratory, located at Langley 
Field, Virginia. This conference was atte11ded by representa­
tives of ael~onautical trade journals and of educational insti­
tutions en§aged in the teaching of aeronautical engineering, 
in ad&ition 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 Old Point Comfort 
and were convey"d to Langley Field by automobile, while others 
of the party flew direct to Langley Field and some proceeded 
by train. 

The Washington 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 Old Point in Army automobiles_ and . 
arrived at the Officers 1 Club at Langl~y Field., at 8! 25 .a;..m. 
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The opening session was held at 8!30 a.m. in the Offi­
cers' OJ.ub at Langley Field, Virginia. Dr. Joseph s. Ames, 
Chairman of the Nat.ional Advisory Committee for Aeronautics,·. 
acted as Chairman of the conference. A list of those pres­
ent is a-opended.. 

Doctor Ames stateq. that the conference had been cal,led 
by the National Advisory Committee for Aeronautics u:pon ac­
tion of the Executive Committee, and that the primary pur­
pose was to secure a discussion of problems involved. in th~ 
design and construction of aircraft, with special erirphasis 
upon the problems growing out of the needs- of 9ommercial 
aviation, with a view to the incorporation of such problems . 
into the research programs of the National Advisory Comrili ttee 
for Aeronautics for the en~uing year. Before going into: the 
problems, however, th,e Chairman stated that l~e .would like to 
introduce Colonel c. c, Culver, Commanding. Officer at Langley 
Field, to whom the Committee fel;t ve·ry much indebted for bis 
interest and coop~eration. 

Colonel ,Cu,lv.er welcom.ed the guests, saying that· not' only 
the resea:r;qJ:l laborato;ries but the military authorities at 

' Langley Fi elcf ;felt ·honored by thetr presence. His remarks 
. were substantia:1~Y as. follows: 

The r.esea:r:ch laboratories are studiously workirigon 
the. problems leading up· to to-morrow's production,. while 
011 the other hcmd the ultimate consumers, the military 
services, are .working with the products of yesterday's 
.manufacture. It is ther.efore fitting that members of .the 
aircraft manufacturing industry, and, allied interests 

·should b~ present to make the conf~rence complete. It. is 
also very a-ppropriate that the conference should be'):leld 

·on the tenth anniversary of the laying out. of Langley 
. ·.Field. · 

Langley Fi~ld' owes its incept.ion very 1arge1y to that 
grea.t scientis~, Doctor Charles D •. Walcott, late Chairman 
of the National Advisory Committee for Aeronautics, whose 
memory is rever,ed by a~l. 

In 1916 a I survey was 'm~de of. a. number of sites to 
find a sui table one for them • s. Government Aviation 

·School. and Experimental Station. The present location 
was selected and in 1917 the first. buildings, a string of 
t empo;rary hangars, were hastily thrown together and the 
field lal.inch~d on its career to win· the war. · 

- 2 -
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During the ,"rar great activity prevailed et Lc:mglcy 
FielcL, Foreign a.irnlanes were ·rushed there for demon-· 
stration in order that this country might learn ~rhat 
foreign ?iar de,relopments had brought forth,' military and 
civilian pilots were finished off and· sent .as instructors 
to other schools thtin just_ starting~ _the development of 
airplane radio telegraph and telephorie,Ylas transferr~d to 
Lr.ngley Field from San Diego and ip.t~nsive '!ll!ork carried 
on by a large number of scientists, 'and numerous ot_hel? 
activities were carried on which ·would take too long tb 
mention. · 

In 1919 Lar.gley Field_ was represented in the first 
Transcon.tihental. Ail.1pJ.ah,e f\eliabil.ity Test, sometii'n,es · 
spoken of'. as thE. T rc.tr',_8 co:ht inerital Race, which was won by 
Lieutenant MaynanL :'his test was the first of. a series 
of remarhlble lon.g;-:.:ts.nge group flying. ··Langley Field was 
also reprtesSnted in the Alaskan F-light, under Captp.in 
Streett, -bhe Por·to R'i~~an f1ight un¢i.er ;Major- Lamphier, the 
~:ouna.~the-World Flight under Ms.j or Martin and Oa:ptai~ 
Smith, and the Pan~Arperican Flight under Major Dargue• 

Langley Field is ·tbe base of the bombardment activi­
ties for national d1;fense. · The Second Bombardment Group· 
recently left for :::c:xas with 16 bombers, 8 transports, and 
approximately. lOG officers and l'nen, to take·part_in the 

. Air Force Maneu,vers at San Antonio. · 

The· Air Corps Tc;.otical School for field officers is 
also an important LaLgley Field activity. 

In t1ie p:t-ans for the future, on the military 's'ide, 
Langley Field seems destined to be the home·of the Sec-ond 
Bombardment Wing, with two of its component groups,. the 
Bombardment Group and a. Pu:rsu~ t Group. 

On the research side i.t is hoped that Oqngress will 
give greater consideration to the National Advisory Com­
mittee's requirements, in order that the research person­
nel now at these laboratories ID?-Y 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 vvay to the be·wildering ramifications of 
this "air game" and has wondered whither it is. leading~ 

Colonel Culver then stated that he had recentiy found an 
old official paper which would show the great progress which 
aviation has made. The _paper was the first. invitation to the 

3 -
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public to submit proposals for a. hf,?ayier-than.,..air flying 
machine which did- not 'carry a ga.s ·l:Jag. Colonel Culver sedd, 
that he ·wished especially to call Admiral Cone's attention 
to this paper in his plans for the· Safety Oompeti tion which 
is under way, in which one of-the essential elements for 
success is slow speed. 

Colonel_ Culver then read some extra.c:ts from Signal 
Corps Specification No. 486, dated: December 23, 1907, and 
signed by Brigaq.ier General· James Allen. The extracts 1~rere 
as follows: 

usea~ed propose,ls.:, ·in duplicate, .will be re.ceived 
at this office untLl. 12, p 1 clock noon on February 1, 
1908, 'on behalf of the Boa.rd of Ordnance :for furnishing 
the Signal Corps with a heav.ier-than-air flying machine. 

* * * * * * 
"Unless. the biC.ders are also the manufacturers o:f 

the flying. machine they must state the name and place of 
the maker. 

'.'Prelimin.ary.- This specification covers the C011-:­

$truction .of a f1y? .. ng machine supported entirely by the 
dynamic reaction of the atmosphere and having no gas bag. 

' ,- ·' . ' , . ; 

* * * * * "' 
'!General Requi:r':2ments· The genera'l· dimensions of . 

the flying ,machine w].ll be determined by the rnanufacturer, 
subject to the follov"ing conditions: 

1. Bidders must submit with .their proposals the fo,llow­
ing: 

(a:) 

(b) 

(c) 

' (f.) 

Drawings to scale showing the general dimen­
sions and shape- of the flying machine 
which they propose to build under this 

. spec~fication. 
Statement of the speed for which it is de~ 
.. signed. ' . , 
Statement of the total surface area of the 

suppo.rting planes. 
Stateineht of the total weight. . 

-Descript~on of the engine wb,ich will b'e 
used for motive power. · 

The mater~al of 'which the frame, planes, 
and propeJ.lers 'Will be constructed.· 
Plans receivedwill riot be shown to 
'otl:.er b idd~rs•-·~ 

- 4-
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2. It is des irabl c that tb.e "flying machine should be 
designed so that it may be quickJ.,y and easily assembled 
a.nd taken auart and uacked for transportation in army 
wagons. It' shoUld be capable of being assembled and 
put in operating condition in about one hour. 

3~ The ·flying machine must be designed to carry two 
persont:l having a combined weight of about 350 pounds,· 
also sufficient fuel for a fl.ight of, 125 miles. 

4. The flying mach;ine should be designed to l1ave a 
spee'dl.., bf at least fo-rty miles per hour in still air, but . 
bidders must submit q~otations in their proposals for 
bostd.~pending upon the speed attained during the trial 
flight, accordi:1g. to the following scale! 

40 miles per hour, 100 per· cent 
39 miles per hour, 90 per cent 
38 m.ile~3 per hour, 80 per cent 
37 ,miles per hotir 7 70 per cent 
36 miles per hour, 60 per cent 

Less than 36 miles per hour rejected 
41 miles per J10ur, 110 per cent 
42 mil,:;.a per hour,.l20 "?er cent 
43 mil ed per hour, 130, per cent 
44 milli:ls per hour, 140 per cent 

5. The speed accor:1pl ished during the trial flight will 
be determined by taking ah average of the time over a 
measu.red course of mu:re than five miles, against and with 
the wind. 'The time 1;rill be taken by a flying start, pass­
ing the .. starting poin:G at full speed at both ends of the 
course. This test s:n;:,j ect to. such additional d ':ltails as 
the Chief Sigr1a:: Officer of the Army may prescribe at the 
time. 

6~ Before accept9,.nce a trial endurance flight will be 
required of at ]_east one hour during '1Vhic~ time the fly­
ing machine must remain continuously in the air without 
landing; It sha:)cl return to the starting point .and land 
without any;dam,g,g:El. that would prevent' it immediately 
st/arting·>,upon another flight. D1:1ring this trial flight 
of one hour it must: be steered· in all directions without 
difficulty ana at all times under perfect control\and 
equilibrium. · ·. · · · · ·, 

'7. Three trials wi11 be allowed. for speed as p,rovided 
for in paragraphs 4 and 5. Three trials for e.ndurance 
as provided 'for in paragraph 6, and both tests must be 
bompleted within a period of thirty days from' tne date of 

. \ 
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deliverv. The exnense of the tests to b'e borne by the· 
manufai::rturer. The place of delivery .to the O:overl1Iilent 
and trial flights will be at .Fo.rt Meyer, Virginia. 

8 ~. !t should be s() <d$Elig:q);1¢L ·as to ascend in any coun­
try which rnay be ~noQiJ.tl~Xe~¢¢[.\~>i:n field service• . The 
starting d~vice ·mwst' o:e' s·~rnple and transportable·. It 
should a.lso lan¢1. in a fi e1d. without requiring a sp:.ecially 

.. prepared spot and wi.thou t' damaging its structure~ ' . 

9. tt should be provided with some device to permit of 
a safe descent in, case of an .accident to .the ·prope'11 ing 
machinery. · · 

10. It should be s,J.fficiEmtly simple in its construe...:. 
tion and operation to permit an irttel':ligent man to be­
come proficient imt its use within a reasonable l'engtn of. 
time. 11 

Colonel Culver asked the manufacturers pres:ent .to take 
notice of the next ·item. 

.. ' 

fi:J.3... The price quoted in proposals must be understood to 
. include the in?truction of two men in the handling and 
operation of this flying machine. No extra· c!large for 
this service will be a.llo·w:ecL 11 

Aft~j:' reading these extracts Colonel Culver asked the 
.members of· the conference to bring their thoughts up to· the 
present da:y when the wo:c:iCl has just witnessed the wonderful 
flight from New York to Paris of Captain Charles ·A Lindbergh. 

The Ob.airman thanl{ed ColoneL Culver for his wa,xm ·welcome 
and interestingadd;,.ess.· He stated. that a· great dei:!T of the 
suoces s of the La.ng:u:3y ~f.err~oria1 Aeronauti-cal ~abora tory de­
pended on the coope:.ra tioh of the Cor.1manding Off'lo.er at Langley 
Field, and that Colonel Culver had cione everything possible in' 
this respect, because of his knowledge and apprec·ta:tion of 
the "Comtnittee 1 s work. . · . ·· ' · · 

The Chairman said that before the members of the confer­
ence visited the various laboratories he wished them to un.:.:. · 
derstand clearly the c4a,::r.'a(?ter and scope of the Committee's · 
activities and the fadi:Lities and methods employed. 

The Chairman then introd1.1ced Mr •. H. J. E. Reid, Engineer­
in-Charge of the Langley Mem9rial Aeromiutical Laboratory. ·. : · 

' J '-

Mr. Reid welcomed those attending the confe:rence and said 
that he was glad of· the opportunity of meeting the ·represent,.... 

- 6-
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ativcs of the ·aircraft indust±-y a.nd obta.in~·ngfrom them sug­
gestions as to what further i~rork the Comm'it_tee could do that 
vvould be of assistance to thtl. manufactu;rers in· thei_r work .. 
He announced that after the 1-'leads -of sectid:p.s had spoken,- an 
inspection of tho laboratories would be maQ;e in thre_e groups) 
to be knmm as· the red, white, and green groups according to 
the c.olor of; tags ·issued to n1ember_s of the .. C{fnference ·at the 
timer of registration. He st~'bed that thbse With red,; t$,gJs. _ 
wotild be under the directio:q ,of Mr. Lewis,· those. with w;:P_i te 
tags· would be 1.ander the dir$otion of Mr. Tt:usc.ott, a!ld ~l;lose _ 
with green tags ·would be unCI. ex the. direc:tioh •.Cif lvl:r. a· Ji t. 
Reid. 

Mr.-· Reid, Eng~ nee1·- in-Charge, then_ ih~i-oGlucrd M:r~ Eil ~ott 
G. Reid, the engineer in charge o;f the atmos~herlc wind tun­
nel. 

lh. E. G. Reid stated that during the· past year his sec­
tion had been studying t:~1ree rc,ajor prob-lems,. which co_nsisted 
of a series of pressure dist~~ibuid on tests on modele;; of wings· 
of the Booing PW-9, an investigation of spinning in general 
with particular reference: to the rather. new pJ;oblGn). .of flat 
spinning, -or autorotation, and ~n investiga.ti.on of 'airfoil 
chara:cteristics as affected by control of the bm.indary layer 
flow. - In the course of his remarks, Mr.· E. G. Reid displ8.yed 
a series of charts relatin'g to the 'various items. These in­
cluded charts showing the pressure distribution_oyer the up­
per and lower wings of tbe PW-9, a chart. showing 'the auto­
rotational characteristics of different wings and wing sec-. 
t ions, a.nd charts showing the effect on the .air flow around a 
vv~ng of sucking in air and discharging a.ir, ··respectively, 
through s1ots in the wir.g surface.· 

Mr. George J. · Higgins, the engineer .in charge _of the 
variable density -wind tunnel, was next introciucedand he gave 
a brief outline of the -work being done in th~t _wind tunnel. 
He s.tated that tests had been made on British models with • 
threedifferent ~l!Jing sections and the results co!rrelated with 
those.· that had been obtained in England by tests of the same 
models. in an atmospheric tunnel and. with a full--:- sized air- · 
plane in flight, He said that tests had also ,been made on an 

. airship model, with different fineness ~atios. He exhibiteq. 
charts showing the effect of 11sca1_e 11 on the R·A·F•. 15, 19, 
and 30 air:foils, ,and the effect of· s.cale on the drag coeffici-
ent of a model "of an airship.. · .. · . _ . 

Mr. Reid then int'roduced M·r. Elton w. Miller, the engi­
n-eer in charge of the Propeller Hesearch Equipment. 

- 7 -
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1ilr. Hiller. doscri"ge.<i· t,J;J,c f>:ro-g~~·f:Pr Research Equipment 
as a la.rge wind tunnel··· of' the _lt:iffe1 type, iri which a full­
sized airplane fusel9-ge may b.e mounted. He. said, the pv.rpose 
.is to test fu11.::.sized propellers under flight corid·itions and 
measure the forces. He stated that. tne air velocity is 100 
miles an hour at 'the throat and decreases to about 12 miles 
an hour at the opening to the ent:ra:~1ce cone. He exhibited 
d iagral'l"X!1at ic charts of the Propel':Ler Research Equipment and 
added that it would be operated for the first time to-day. 

. I,fr. George 1. Dawson, the engine.er in charge of·· t'he 
Instrument Section, was next introduced' and stated that the 
work undertaken by that section consisted mainly of the de­
velopmeht of special instruments to be used by t.he Aerody­
namics and 'Power Pl.·.mt D lYisioris in .their various imiestiga.;,.. 
tiorts .. He showed o.a various charts the· -optical system used· 

·on many of the N.~A.~JoA. i:1struments and the principles of the 
accelerometer· and of the.,pressure measuring instrumen-ts. 

Mr •. John W. 0re>w1ey; Jr.,. the engin;eer i:h. charge of -the . 
Flight Rese)arch Section, des,cribed . the .pressure di-st-r:ibuti.·on_ 
tests that had been conducted dur.ing the past year~ : He s~:i:d 
that there. was in progress at the .present time an~ irive'st~ga~ .. 
t ion· of pressure distri.but ion over . the wing and tail surfaces . 
of the piJV:_;9 airplane, the -pressure being meas'\lred at 2'50 • ' I , 

points over .the whole airplane. By ·charts he showed the ac-'­
celerations obtain.ed at the oenter of_gravity, thewirig ,tip_" 
and at the tail· of a PW-'-9 Boeing pursuit·· airplane .ina 11 pul'l-

. up 11
; the pr~ssure distribution on ,the wings of the· pw.:...9 · · _ 

airplane; and the -oressure distribution on the hull and tail 
surtace ~f the U.S.S. LOS ANG~LES~ . . 

Mr. Reid then introclaced' Mr. ·Thomas Carroll,, .Chief Test. 
Pilot of· the Committee, who is in charge of the F.1 ight Oper_. 
ations Se;;ction• . 

. J:Ir. Carroll gave a brief outline of.· the w·ork that has 
been· clone by the Flight Operations Section during the past_ 
year. He said that an investigation had been cm1;duct·ed Oil _ 
the characteris.tics of airplanes and seaplP.nes in takin·g off 
and landing and also thaX a .study of grou-nd effect had been · 
made. · 

Hr. Harsden Ware, the engineer in ,charge of the super:­
charger development at I.Jangley Field; was Tl.ext introduced. 

Mr. Ware describbd the N.A.C.A. Roots supercharger and 
stated that while it is similar in principl.e to the Roots 
supercharger that bas been used·· co:imercially, it differ·s· in 
many important respects. ~e then brought out the points 

' ~ 
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wherein the two types differed, and exhioited charts 'show­
ing the cha.ract eristics of the superchg.l"ger and the effects 
obtained by f:i tting it to airplane engines. ' 

Mr. w. F. Joachir;1, the engineer in charge of fUel. in­
jection rE)sea.rch, was then introduced and stated that t~e 

·Nc;ttional .Advisory Committee, realizing the.importance of the 
development of air0ra.ft in general and especially the impor­
tance of increasing. the safety from fire hazard, and also . 
increasing the distan,ce of flight, undertook the ·study and· 
d?ve1opment of the high-speed oil engine for aircraft in 1920~ 
Since that time ccnsid.erable progress has been .made in the 
development of this engine and Mr. Joachim outli.ned briefly 
tho investigations that had been carried on. He further, 
stat.ed that it took four year,s to perfect the Committee's 
present spray photography equipment with whiph high.:...speed 
moving pictures are taken of oil sp,rays at rates up to 4,000 
pictures per s~oond. 

Mr. Reid then requested all those who had not· registered 
please to do so. 

The Chairman announced that Mr. Reid would like to he.ve 
tpe names of all those who intend;ed to return by the Cape . 
Charles route, so that reservations. ciou1¢l. be made .. He fur­
ther added that Mr. Reid had several announcements he wished 
to make• 

Mr. Reid stated tJ:l..at ·at 4:00 -o.m. there ·was to be a dem­
onstration in the hangar of tho Kat zmayr effect : a.e applied to 
a TS airplane and also a flight of a Vought airplane with a 
cut...:out center section. He said that transportation would be 
furnished by Army cars <J.nd by memb~Zrs ,of the labo:r.":lt·Ory 9taff • 

. Mr. Reid invited a.ttentio11 to the programs 1nl,hich t;;1d been dis-:­
tribUt-ed an¢!. asked the c·:)operation of all in adhering to the 
schedule. 

The melnbers of the conference then stepPed outside the 
Officers' ·Club and posed for a gxoup photograph, after WA1ich 
they divided into three group.s and proceeded on a tour .of in­
spection of the Committee's laboratories, in accordance with 
the .following schedule: 

Arrive: 
Atmosnheric Wind Tunnel· 
Variable Density Tunnel 
Inst rurt1ents Sect ion 
Pmver Plant Laboratory 
Flight Research Airplanes 

PB.OPELLER RESEARCH EQ,UIP!:JENT 

Rt=;d 
1 . 9.:45 
2 10!02 
'3 10:'20 
4 10! 45. 
5 11!20. 

6 11!55 

··n... • t v~1.:.J. e 

4 11!20 
5 11:37 
1 g: 45 
2 10!10 
3 10!.45 

6 11:· 55 

·Green 
2 10! 25 
3 10!42 

. 4 11!00 
5 11! 25 
1 9!50 

. 6' 11! \55' 



At 12:30 the members of the conference roc:tsscmbled in 
the Officers I ciub for D .. buffet luncheon. 

Joint Coriference 

'At,J.:3o p.m. the conference reconverted in the Officers' 
Club '.:vi th Dr. ·Ames prosiding as Cha.irri1a:111 

·The Chairman. stated. tho:b b.efbre beginning the fonna:l 
}?roceodings fo:r t:w afte:~noon he would like to announce that 
Mr. t~wis hs.d teler)tone to the Wash~ngtpn .offic·e of the Com-. 
m i ttoc to got the 1a.t e·st news in regard to the Italian offidcJ:', 
de Pinedo, ·~rho was flying from New York to tho Azores·, and 
that the latest word, received was that he had been picl';:ed up 
near the Azores. This report was unconfirmed but the press 
regarded 'it as authentic. 

Tllo Chairman then stated the object of the joint confer­
ence, his remal'ks being substantially as follows!. 

The National Advisory Comnli ttee for Aerona,utics called 
the r.~eetirig prima;rily for its own benefit, as it is the· . 
duty of the Oommi ttee to furnish adYice to everyone inter­
ested in aeronautics and to determine by scientific exper­
it:1ents the infonnation on which this advice is based. 

The primary pu·rpose of the confere11ce is 'to secure a 
discussion of problems involved in the design and con~ 
struction o:f aircraft, with special emphasis upon the. 
problems growing. out of· the needs of commercial aviation, 
with a view to the incorporation of su'ch problEcr::s into 
the research prc~gramf.; of the National Advisory Committee 
for Ae.ronautics fo'r the ensuing year• 

In the past, the efforts of the dommi ttee have been 
concentrated Inainly on problems which have arisen in the 
military services, but, owing to the '9assage of the Air 
Commer9e Act of 1926 and· the consequent gr·owth of commer­
cial aviation, it seems desirable for the Oommittee to 
consider also. 'Problems relai;;ing particularly to civil and 
commercial aviation. The Committee, therefore, is anxious 
to have brought to its attention the problems growing out 
of commercial ~v:l.ation which its laboratories are iequipped 
'to study. ;-;,· ' 

Having v:i.sited the laboratories of the Committee and 
having met the members of its technical staff, those at..:. 

- 10-



I ! - .1 ... 

tending this conference l)roba.bly have in their minds a .. 
picture .as to 1Nhat the Commi ttec can do. The Committee 
stancl~ ready to do anyth~ng it can. It is not interested 
in problems relating to any one particular type of air~ 
craft, it is interested in fundamental problems; but 

. there is no fundr)menta.l problen1 which does not have a 
practical· bearing. The Committee would '~elcome any sug- · 
gestions which would guide it in the -problems to be,under­
taken. 

The Chairman then stated that he, thought it best to "d~.11 
upon a .. fe'Vt!' meh individually, becau~e. he· believed they would 
be aple to start a discussion and to offer. suggestions which 
would be he':j.pful. Ee .first called. upon Mr. Fr?-nk H. Russell, 
who represented the Aeronautical GJ:"1tUnber of Commerce. 

- . , f 

Mr. Russ'eli stated that the probiems of commercial avia-
. tion, c,mc1. the building of airplanes :particularly, as di~\iin­

guishe6.. from the -pr·oblems of military .. a:viation, were coming 
before tli,$ manuf~cturers of_ this_ coun~tY with inc:easing; .. 
forde; _._art() .. that tibctor Ames' rem~rk t11~t the OommJ.t_tee is 
ready't6,>assist th~ industry a:JOi1g thi!ii,Tine pame as a-v~ry 
welcom.e ,,.tme. Mr. J;lussell · sa~d ·~rat ,atp_E!r a:r1 inspect,_iQn 9f . 
the labdta tories df the Oommi ttee lJ.e ~!1b'Ught th~ ·gtO'~irH ov·er 
last ye9,r was .altrioElt phenomena1 ~ HE:! i3i:iid no one c6tild ~pehd 
a day at Langley Field and see the work that was being done, 
meet the engineers, .and see the wond.erful equipment without 
going away inspired and enthused. 

·The Cl1airman then called upon Honorable E.' P. Warner, 
Assistant Secretary of the Navy for Aeronautics. 

Mr. Warner stated that so far as the rela.t ion of the 
services to the Nc-~tiona1 Advisory Committee for Aeronautics 
is . concerned, he we,s re:rinded of a wonder- that hac'- oft en 
crossed his· mind as to :C,ow human beings ever existE:d w:'. thout 
electric lights; e,.u.tomobiles, and other' conveniences that are 
now accepted so mt:ch as a matter of courf;3e. ,He scid it seemed 

, nmv, after seven. or eight years of intensive aeronautical re'--­
search at Langley Fielld ·and elsewhere, difficult to conceiv-e 
how any use of the ait'plane or any branch of aeronautical 
operation or aeronautical engineering could bave got along 
without that resee,:rch, and obviously difficult to conceive 
how much poorer WOl.lld ha.ve been OUr knbwl'edge Of the data 
upon which the progress of aeronautical engineering rests 
had there been no National Advisory Committee for Aeronautics 
ancl. no laboratory at Langley Field •. He stated that it was 
well lmmm that the Army and. .ravy have. been receiving con­
ste.nt assistance from the National Ad-visory Committee and 

i' that 'the services haO. learned to lean upon the Oommi tt ee. 'He 
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added that the services have fr0111 time to time been able ·to 
give assistance by furnishi:1g equipment .on lo1=m~ Mr. Warner 
said 'that, s~Jeaking to some degree on behalf of the serYices, 
he could say that tho services recognized tpeir interest in 
the development of ·commercial aviation, in the strengthen.;.. 
ing of the industry by the expansion of its commercial mar-
ket; and as a v.ery important means to the consequent 
strengtheni11g of the industry; the Navy would be glad to do 
everything in its power to assist the Na tf.onal Advisory Cor!l­
mi ttee _in any work that might apPear likely to be useful to 
that end. 

Mr. Warner then stated that, speaking as an individuel 
engineer, who 1ike.e.11 the other members of the conference 
had been ip.terestod in visiting the laboratories. of· the 
Nation~1 Advis6J:'y Committee,. there was one suggest ion he 
would like to renew from last year's m~eting. He sai·d at 
that time the Air M.ail :routes were just getting under way 

' and that the future of comn1ercial aviation seemed rather un­
certain, but .that now after an additioj:la.l yea:r of experi­
ence it was quJte, clear<that the carriage' of pass-eNgers was 
going to becpnw ·impo:J:·tant as well as the carriage. of· mail, 
and he tnought a study should be made of some of. the· factors 
that bear on the comfort and coriveni.ence of the passengers. 
of the ~:d.rplane, and especially on the ·question of noise and 
the means of. eliminating those sounds which produce unpleas­
ant effects upon the ears of the -occupants of the cabin. 

The Che~irr..11an then called upon Admiral H. I. Cone, Vice 
Prqs ident end Treasurer of the Daniel Guggenheim FUnd fo'r 

· the Prornot ion of Aeronautics. 

Admiral Cone stated that, judging from his long experi­
ence as an engineei. he believed that there had never been 
in the history of (sngineering any branch that depended more 
on laboratpry work, arid on the fundan'ientals of mathematics; 
physics, and other sciences, "t,han aeronautics. He said that 
•Ye in this country were particularly fortunate in having 
available the laboratories of the National Acivisory Committee .. 

He said that members of tb,e industry and.all who are 
interested in coi'nm8rcial aviation could congratulate them­
selves that ther~ is a body of distinguished scientists, 
physicists, mathematicie,ns, and engineers like the members of 
the National Advisory Committee for Aeronautics who give 
their time and attention to helping in the solution of the 
p robl GElS of-aeronautics;.' 

He said that the: Guggenheim FunQ, was an."'rious to assist 
f"'\ in every way possible and was looking for ways to aid .in the 
I . 
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development of aeroniiutibs. He said he wished to renort 
that ~'rben the Guggenheim Fund was first organized, and had. no 
definitE) ideas as to how to a.ccomplish its, purpose, it had 
been h~lped more by. the :National Advisory Committee, and es-
P eo ially by Dr. Letvis, than he could sayi · · · 

Admiral Cone said th?-t there was prOb$-bly rio "one who 
knew m.ore the difficUlties of carrying ·on the work of an es...,. 
tabli'shmerit ·like these labora,tories than he himself• -- He 
s-aid that such an establishment· is hamper~d. at every turn, 
n'o ma~'ter how eager it may be. to respond .to requests, by reg­
ulations of all kinds, by ured tape" ,,vith reference to the 
exp·ex!-ditu:J;,e of funds,· etc., and that everyone, in dealing 
with the Qbmrni ttee, [~J:wuld bear this in mind and be patient, 
bei.ng ready to assist in every way, as we;tl as demand of the 
Cotnmi ttee~ 

Ad1niral Gone thanked the Chairman for t.he privilege of 
s}>eaking. 

The Chai-rman called upon Mr. T. P. tVright; Chief Engi..:.. 
n eer of the Curtiss Aeroplane and Motor Company, stating that 
last year Mr. Wright had giyen the conference helpful sugges­
t ions. · 

Mr~ Wright said that in connect ion with the preparation 
of the rules for the safety competition recently ins:tituted 
by the Guggenheim Fm1d, a great deal of study vJas given to' 
t·he factors the. t 111/ent into the safety of the airplane and :i. t 
was found that one of the important• requirements was that 
the airplane must have ccntrollabili ty at low speeds. He 
suggested that this is the feature along th~ line 6f safety 
which call·s for more attention on the part of the Advisory 
Committee than any other. He pointed out that the Committe~ 
is working on this 'inoblem in connection with. the inves.tiga­
tion of slotted wings, and he hoped, this would lead to ::sreater, 
knowledge of the e::-1 qct of slots and of combination 'of slots · 
with aileron action~ \:vh~ch would lead to greate;r improvement 
than canbe real~zed now. He added that be hoped the study of 
controllability :a,'t low speeds and at high angl.os of attack, 
and the control of the burbling of tb,e wing would be carried 
as far. as practicable in the next year or two. 

Tl1e Chairman said that at last year·' s conference a ques­
t'i6n was asked. by Mr. Charles Ward Hall,. of Charles Ward Hall, 
Incorporated, which led. to an investigation taken up by the 
Committee. He called upon Mr. Hall for further suggestions~-

Mr .. Hall· ~xpressed the opj.nion that there was one cle­
ment of investigation which has not been carried as. fa,r as 
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it might b.e, nomely, the study of the effect of ·minute pro­
tuberances here and the;re on EJ,n,otl19J;'W"ise faired streamli:ae 
body; He said that such i:n.:foririat :Loh vfas important in connec­
t ion with the use of radial engines. 

The Chairrnan· remarked that in the testing of models in 
the variable..,.densi ty tunnel, it is essential to reproduce on 
the model every point on the full:-sized airplane~ ·He said 
that in an-atmospheric wind tunnel such .detail is not neces­
sary, bU:t in variable-:densi ty, to get results free from the 
scale effect, it was necessary to use models. accurate iri 
every detail. · 

The Chairman said that.the question of sound: was·a very· 
d iffioult one, and it was hoped to obtain some .·infonna.tion 
along this line from the operatic~ of the Propeller Research 
Equipment. · 

. . . 

The Chairman said he would now call upon 8: man who had' 
particular reason to be pr·oud of the product of his factory.,. 
1~r. G.har1es w. Lawrance,· P.resident of the. Wright 4eronau~ica1 
Cornoration, which built the engine used in the airplane iii 
which Ur. Lindbergh recently crossed the Atlantic. · 

·r' " Mr. Lawrance said he would lik:eto enlarge a .lit:tle.on 
Mr. Ha,l1 1 s remarks. ·He said that the question.of the cowl­
ing of air~oooled enginef,l was one about which very li tt~e. iJ3 
known, a.s can be seen from examination of different 1:;inds of 
airplanes .. He"deser~b;ed two entirely different conditions of 
cowling, and pointed out ~hat no defin;ite knowledge wa.·$ ~vail­
able of the resistance conditions in the two oase-s. · He said . 
it would. be very valuable if in the. new lar-ge 'sized tunnel an 
engine could be equd.;:pped,. with yarious k-inds· of cowling_ and 
experiments conducted on the. effects of the different types. 

·~ 
{ 

' 

The Ohairmq;n said t'hat the rem~rk had been ma.d.e that tvro .· 
or three wind tl.J.nnels like the Prope11er Research Eql.J.ipment 
were needed .on account of the large number of problems which 
needed tp 'J:)e solved in such a tunnel. He said. that the ques-;-
t ion of the· cowling of the air- cool'ed engine was one .of. the 
first w1i$qh the Comm.}.ttee had resolved .to take up with the 
new equ~pment. ;, · · 

The Chairm~n .then called upo-p. Mr. S. M. Fairchild, Pres­
ident of the Fairchild .Aviation O_qrporation .. 

Mr~ Fair~hild said_ that he. had mad.e many, contacts a~t 
this conferer.iCe, and 8\lggested th~ t it migl;l.t have been well 
to have the conference two days. He said that the ·oroblera in 

- 14,-



/'"­,; . 
i . 

which he was particularly interested was the use of lO~'J­
speed 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 b_e most valUable in this connection, as tests may be. 
carried on which take into consideration the effects of the 
fuselage and othe'r factors which are apparently very hard to 
calculate. 

Mr. Fairchild also pointed out the desirability of a 
study of the. resistance of cylinder heads sticking out of the 
various forms of cowling. 

,The Chairman next called upon Dr~ Karl Arnstein, of the 
Goodyear-Zeppelin Co_rpora t ion. -· . 

Dr. Arnstein said that those interested in lighte~-than­
ai'r development had reason to be very grateful to. the National 
Advisory Committee for .Aeronautics for the wind tunnel test·s 
of airship m'9.dels in the high-pressure wind tunnel. He said 
that the nei~{;:C];:,alancl'e was a. marvelous achievement, and would 
insure greet;t. accuracy. He said that another important 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 the oil engine would · 
increase the safety and economy of airship operation. 

He said he Wa.s greatly impressed by the Proneller Re~ 
search Equipment and hoped airship tests would be conducted: 
in it with full-sized airship cars. 

. The Chairman said he would call on the repr~sentative of 
the compq.ny responsible for the developm-ent of a great deal 
of aircraft materir:.l in this country, Mr .. s .. K, Colby, a rep.­
resentative of the Al'l.lr.1imx.-n Company of Ameri.ca and President 
of the AmericanMagnesium Corporation. 

' ' 

Mr. Colby said that the question in which he was particu-
lal·ly interested was that of materials,· and,tha:t the display 
he had witl).essed that morning was one that he could- no~ com­
pletely comprehend .. He was impressed particularly ~.'vi th the 
scope of the 18,-bQrat.ory, with the wind tunnel and flight re­
search carried on .. ,':He said that if there were two or three 
such laboratories the answers to- the' questions of commercial· 
aviation wDuld come a great deal sooner. · · 

He said that the particular detaif in which he V~ras inter­
ested was magnesium. ,,'.}1~-said: it hadbeenthought the dev.el-

. opment of this. metal·::·~roilld grow rapid1y, but it had not grown 
as rapidly as was exp'ected; . that the difficul ti.es would be 

\ 

" 
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pletely comprehend .. He was impressed particularly ~.'vi th the 
scope of the 18,-bQrat.ory, with the wind tunnel and flight re­
search carried on .. ,':He said that if there were two or three 
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solved, but had not beer: solved yet. 

Tl1e Chairman said that he had called upon e num.ber of the 
·people present .whom he he.ppene6. to know personally and 1+rho 

knew somethi:;1g about the Committee. He ·then reques,ted. that 
others in the conference suggest fundamental problems for in­
vestigation by the Committee. 

Mr~ K w .. A. Brewer of Pitcairn Aviation, Incorpor.ated, 
said he was interested in the question Professor Warner had· 
raised, the question of noise, .to which he had referred at 
last year's conference• He said that another thing on. v;hich 
he would like t'o ·heve info,rmation which was tieci up Vlrith the· 
question of cowlipg, and that was the most suitable way of 
handling .the exhaust in the radial air-cooled engine, fJ\rhether 
by ring manifolds, short stacks, or what. He would like to be 
adyised as to some way of handling manifolding not only from 
the vie·wpoint of sile"(lcing, but ·of the comfort of the passen­
gers and of the durability of the product itself. 

Be said he was also interested. in' the question .of matt?ri­
als from which cylinders can be made and ·he belie1red the de-­
velopment of 9-n improved method of cylinder Construction would 
be a great advance in'the commercial air-cooled engine at the 
present time. · ·, 

Mr. R. H. Upson,. of the Aircraft Pevelopment Corptri::r:~tion., 
referred to the great dependence of ligP.ter.l-tha.n~air· design 
at the present time .upon the Committee's laboratories at 
Langley Field~ He sa.id that the pro't;>lem of 'scale effect,. 
which is a serious one even withheavier-than-air craft, be­
comes a very· dominant problem with lighter.._thari'-air· craft, on 
account of the fact that not only are the scale'differences 
actually so much greater but also the types of fu11-s~2:ed 
lighter-than:--air craft are of such a delicate charact:e:r tha't. · 
they seem to ,be peculiarly sensitive to changes in scale~. ·He. 
pointed ou't that the National Advisory Committee had tlie only 

. two tunnels. in this country, if' not in the Ymrld~ which are 
suited ·to the solution of. the difficultY of scale effect, par...:. 
ticularly.;,wi th reference to lighter:-than-:-air craft' and that 
the problems of airship :resistance can be studied nowhere else 
as thoroughly 'as in ei the+ the high pressure tunnel or. the new 
large tunnel. He said that there were countless problems which 
mtght· be studied with very good advantage, including the shape, 
fq'rm, and disposit'ion of .tail surfaces; and that the investi­
gation of v~tying .fineness ratios had already been started. 
He said tp.a..;J;;. a thorough study of thi.s problem involves study 
not only l;)f;!'; the yarious .curves for various fineness ratios but 
of the var'ia t ions in the curve of resul t.s for the same fine­
ness ratio. 
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The Cha.irraan stated that the British Aeronautical Re­
search Committee has been studying the problem of a suitable 
design for a wind tunnel simil1ar to t.his Committee's _variable­
density tunnel, and had sent to this Committee conf.idential 
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 w'ere convinced that the charac­
ter of flow in our tunnel was turbulent, and that a tunnel of 
the Eiffel type was preferable. The Chairman pointed out, . 
however, that the results obtained by the Oommi ttee on m~qels 
tested in the vartable-density wind tunnel checked closeJiy. 
with actual flight tests made in, England. on'-full-sized a'ir­
planes of- the s,ame type, whereas these two sets of results. 
were at variance with the results of tests· in the w-ind tunnel 
of the National Phy.3ical :Laboratory on the same models as v.Jere 
tested in the variable-density wind tunnel. 

The Chain~an f·u:::-ther stated that the National Advisory 
·Committee has in mind its res9onsibility.with reference to 
investigations on lighter-than-air craft. ' 

Dr. Zay Jeffries, of the Aluminum 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 suitaole, landing 
facilities, and flight in fogs., snowstorms,. bad ·winds, and 
oth,er. conditions of bad weather. He said t1ia t anything the 
National Advisory Commi tteo. for Aeronautics could contribute 
in this field would be a1mlicable to the whole aircraft in­
dustry and would probably. hasten th.e deve1opment of commer:.... 
cial aviation. He suggested that someone outline for '\;he 
conference- the status of· aerial navigation in bad weather. 

The Chairman called upon Dr. 1. J. Briggs, of the Bu:v&~u,,. 
of· Standards. · ' 

·- Dr. Briggs stated that the experience of the Bureau. of 
Standards had been entirely in the laboratory,· in the \deyelop­
ment of instrUments, which, when developed, never meet the 
full requirements of the flyer. He said he though:t it would 
be rnuch .more to the- point if someone who had spent long hours 
in the air under the conditions re.ferred to would recount his 

, experiences~ 9.nd stt,ggested that Lieutenant Shoemaker be called 
upon. · · · · 

; 
·, ' 

Lieutenant Shoemaker said that his experience was limited 
to operations with the battle fleet in West Indian waters this 
~~inter" inyo1ving flights of 700 or BOO miles. He said it had 
been found necessa.:ry to abanden the wind-driven earth inductor 
compass because it' was not dependable, and that an excellent 
British aperiodic com;t;i~.f;?,:s. had been, substituted, \"vhich gave 
magnetic north at all"\~,i:j;mes a:nd was not affected by the turn-
ing of the airplane.·. 0

. · 
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Referring to igr. Lindbergh's New York..:.to...:Paris flight, 

Lieutenant Shoemaker said he .did- not understand how he had 
done it. He described the drift indicating device .used by 
the round-the.:...vmrld flyers, and .sa;id that in his own exptilri­
ence in seaplane flying he had found that, knowing the -force 
of the wind when he took off and judging its direct ion from 
the streaks he could see .in the water, he could set his- course 

·to a.J.loi7 .for the drift. He said that tho electrically driven 
ea1·th induct.or c6mpass a,nd the aperiodic comp~ss ·were the 

. best instruments novv·in use to indi;cat.e direct'ion, and stated 
t'hat Mr. M. M. Titterington, of the Pioneer InstrU.ment Company, 
was thoroughly familiar with .-these inst:I;'Uments, and also knew 
wha:t navigation instruments were used by Lindbergh, :in hi.s. -
flight .. - . 

Mr. Titterington said that the problem of air- navigation 
was a Yery difficult one. He said that .it 1.vould be possible 

·to fly entirely blind a.B long as a couple oi.stars -()r the sun . 
can be seen, and the fac.:t thB.t long flights have been carr:j,.ed 
out would. seem to show th3.t even vri th the present equipment 
this: can be done.. He sa.id that the problem of· .taking off and 
landing in fog$ was important. 

. . l' .. 

The Chairman inquired Yvhetner any instrument had yet been 
<1 eveloped to indicate actual height abov(:). the ground as dis­
tinct from the indication of pressure of. the atmosphere. l.ir. 
T itteri:rigton r·eplied that there was promising development 
along this line, and it was felt tl'lat tb,e urobl{'}m would even-
tually be solved. · - . · · . 

In answer to inquiry as to the instrument: equipment car­
ried by Lindbergh, Mr. Titterington said that his instruments 

· .. were those ordinarily carried by the pilot~ and~ included two 
. small magnetic compasses of the ordina.ry type, an ea.rth induc­
t or compass, and a drift indica tor, as well ~s a turn and · 
bank indicator, ~f.ir-s-peed in(J.icator, tachomete.x, and engine 
im~trurnents 6f the standard types. He .said th13,t Lindbergh· had 
all the instruments that. he could readily use, 1;)Ut had no way 
of rea.:d:i,ng his ,position by astronomical observations. 

The Chairman remar;ked that when Alcock and Brown made 
thei.r transa t1c:Ln:tic flight in 1919, he ,had asked Commander 
Richardson how they had succeeded in reaching Ireland, a.nCI. the 
Commander had replied that they 11 hit Ireland by the grace of 
God." · 

Mr. Fairchild remarked that he had, b·een told when he was 
in Europe last ~urp,m~r. that the B:dtish are. using an automatic . 
rudder contrQ11~):!i'direct.iona1 flying, ar1d that .the resul~s 
obtained were ve:ry' accurate. He asked whether any inf.orma·tion 
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was available on 'this instrument.-

On inquiry of the Ohairman, Mr. LeY.'is said that the 
Committee had no information regarding this ~nstrument. 

' . 
Major Leslie MacDill,, u.s.A., of the Materiel Division 

of the Air Corps, after apo1ozizing for in-troducing .the mat_.; 
t er at this meeting, milled attention. to the question of 
standardization of Army and Navy requireme.;nts .for -aircraft 
materiel. He said that letters were being sent to the manu­
facturers asking them what differeric·es. between the Arro.y and 
t~e Nayy requirements caused them difficulty, and. which. they 
p;referred, and w·hy. .He a:opealed to everyone to .g1ye tlns 
letter c8reful consideration and. to go into the matter in as 

J'hU,ch detail as. posf:lible, prior to the standardization confer­
ence to be hel'd at McCook Field within the r1;ext fevy- months. 

. . . At th.is. point the. Chairman stated that b.e. would tU.rri. . 
over the meeting' to Dr. George K. Burgess, Cha.irman, of the,.·, . 
Commi ttce on Ma teric:Hs for Aircraft of tne Nat.ional Advi.sory 
Committee for Aeronautics, for a public session-of ~he Matcn~- · 
ials Committee. · 

. ' 

Pu"Qlic Session, Committee on Materials for Atrc~~ 

·The Committee on Materials for Aircraft then met in j·oint · 
sess~OJ:?- with the other members of the copference, Dr. Burgess 
pres1d1ng. . .. · . · . · . . · .. 

. Dr. Burgess announced that the :-nain feature of~ the meet.:.. 
ing would be the presentation of a. paper by Dr. E .. H. Dix, Jr.,. 
of the Aluminu."ll Company of America on 11 1Alclad,' a New Cor­
rosion-Resistant Al:.11:11inum Product, ?t but that :Prior to ,the · 
presentation of this paper there were one or two i.tems of rou­
tine business o:f the Materials Oommi ttee to be taken· up .. After 
these were disposed· of, Dr. Burgess made a. brief statement re­
garding the importance to aeronautics of the light alloys of 
aluminum~ ~he chief points he brought out being as follows: 

' ~- '• 

.Alum.:i:rium alloys, . and especially duralumin, .. hi:tve been 
.studied for <;.. m.:trdler of years, 'and attempts have been' made 
to develop a.n alJcy oett~r than dura.lumin, but have been 
unsuccessful. The: -chief difficulty in the use of duralumin 
is the intercrystall ine embrittl ement ·of the mat,erial·, and 
there are two p:tob1e-ms. involved in the study of thif:? em"7" 
brittlement, na;mely, 'that of determining and-eliminating 
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the cause of the embritt1ement~ and that of interposing a 
·protecting layer of material, bet~y9en the duralumin and the· 

.! atmosphere. In conpec '\:;Jon 11\titp JJ;re study of these prob"-
.. ler.ls, the cooperation of the producing companies with the 
Goverm:~ent organizat~ons interested has been excellent in 

· all respects. The Aluminum Company has developed f!.U ar­
rangement of metal which is called 11 A1clad, 11 and which 
Dr. Dix will describe to the conference. . 

D:r. Burgess then introduced. Dr. Dix. 

Dr. Dix nresented a detailed discussion of the new prod­
uct. He said· that, while in comparison with steel.aluniinum 
offered high resist11nce to c6rros·ion, neve.rtheles·s the strong 
alloys, v11h@n used in thin sections,· .requ;ired some protection, 
especially 1if e:Jtpos3d to mist or salt air .. __ He stated that 
for the past four years the research laboratories of ··the Alum­

·. inUf.!l Company .of America had been studying ·resist!lnce to ·corro­
•. s ion, and :b...ad d-eveloped this new product, 1.~hioh consists of a 
·. co're .of 17ST alloy (duralumin) .with a· sur:face of pure aluminum. 

. .Dr. Dix exhibited a number of lanteJ;'n slides showing the 
internal Btructure of this material, and'su'bmitted-a number 
of samples, \'l,ihich were examined by the members of the confer­
e~ce at ~h~ close of the meeting. 

Dr. Burgess asl~ed .Dr~ Je.ffries to oomm~:q.t on Dr·. Dix' s 
pap(:3r. 

Dr. Jeffries said it migllt .be interesting t9 know 'th?-t 
the coating of pure aluminum on the surface of the duralumin 
entailed a slight loss of tens·ile str.ength, ··somevirhere in tt,e 
neighborhood df 5,000 pounds pe:r square inch, but it .was pos­
sible that with further study of the material this could be 
regained.· He said that it was .not uoss.ible as yet td state 
defini te1y what c.ould be expected (rom this ma teri_a.i 'fror'l the 

' point of. view of protection from corr:os·ion. He stated that 
the AluminUl)1 :Company was making every effort .to develop this 
product as a.'material to be desired by the .a.ircraft in¢lust:ry~ 

' . . . . 

· Dr. H. W •' Gillett, of the .Bureau of Standards, said tha.t 
fror1 tests a.t the Bureau of Standards it had been found that 
pure aluminum was especially resistant to the' irite·rcrystal-
1 ine type of corrosion} n.nd it was expected that tests of the 
ne.w nroduct at the Bureau would corroborate the belief as to 
its high resistance to corrosion. ' 

Lieutenant H. S• Barnaby, U.s.N., of the Bur;eau of Aero­
nautics, Navy Department, ra~sed i!he question of. the protec-
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tion of rivets used 1vith the new matetia1: Dr.· Dix ·replied 
that frora tests· made by the Aluminur11 Company it seemed. cer.:... 
tai:n that the pure metal would form an electTolytic p'rotec,-
t io'n for the rivets. · . - -

· Dr. Burgess stated that the Committee on l.laterials for 
A ire raft was organized with four subcommi tt,ees, na.me}y: 
Metals; Woods and Glues; Coverings, Dopes, and Pro:tective 
Coatings; and Aircraft Structures. ,He asked. whether any 
me:nbers of the conference had any suggestions to offer relat­
ing to the work of these subcommittees._ 

,l • • • 

Mr. B. c. Boulton, Chief Engineer of 'the Loening Aeronau­
tical Enginee-ring CorpOI'a:bion, said that one thing in which 
his• coinpany wae. inte,restsd, and. on which·:the Army and- Navy 
were not in complete accord, was the question of zinc platiri.g 
for certa.in types of tubu'Jar structures. He. said that there 
were certa;in airplane parts wl1ich the plating p;roces.s· c.ould 
not roach but wh.ich were subjected to the acid, and -ll;e be­
lieved it was injur.ious to attempt to zinc plate su,ch fittings 
or parts. He saicl there was controversy between the Army anCi · 
the Navy on .this point, ~·md he thought the matter .would be a 

· suitable subject for further investigation. 

Dr. Burgess replied to Mr. Boulton that the Commi tt.ee 
would be glad to keep his suggestion in mind. 

As there ·were no further suggestions, Dr.· ·Burgess thankecc 
the members of, the conference for their attendance at the 

. meeting of the Materials Committee, and the meeting adjou,.rned. 

. Following the meeting, the .members of the conference 
made a further inspection of various ac-ti.vi ties of the labor­
ato;ry which ·were of particular interest to them. Denionstra- · 
t ions of' the effect of blowing air through transverse slits 
in the wing, ltnbwn as the Katzmayr eff~c~, and of a wing with 
the front portion cut away and eq1.1ipped with· flaps, for im....: 
provement in- visibility, were conducted at the C.ommittee' s 
hangar and in the ai:if and were witnessed by many members of 
the conference. . · · / 

The followingwere present at the conference: 

l\1emJ2.e.:rJL. of Subcoxnmi ttee on Ae:r:odynf1.mics: 

:Dr. Josephs. Ames, Johns Hopkins U~iversity, Chainna.n, 
Dr. L. J, Briggs, .Bureau of Standards, 
Lieutenant W• S. Diehl, U. S.N · 1 -

Professor Alexander Klemin, Department of Corr~nerce, 
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~.Ir ... G~ W. Lewis, Director of Aeronautical Research, 
Natione .. l Advisory Committee :for Aeronautics,. 

Major teslie :MacDill, U. s.A•, . 
:Professor Charles F. lv1arvin, · U. s. 'Weather Bureau, 
Captain H. C. Richardson, U.s.N., 
Honorable.Edward,P. Warner, Assistant Secretary 

o,f the ,Navy for Aeronautics. 

Members of Subcommittee on Materials for Aircraft: 

Dr. George K. Burgess, Bureau of· Standards, Chairman, 
Professor H. L. VV'hi ttemore, Bureau of S.tandards, 

Vice Chairman 8-nd Acting Secretary, 
·Lieutenant·R. s. Barna"...Ty,u.s.N., . 
•Mr. s. K. Colby, :\meriJan Magnesium Corporation, 
Dr. H. w. Gillett, Bureau of Standards,, 
Dr. Zay Jeffries, Aluminum Company o:f A~erica, 
Mr. J. B •. Johnson, Materiel Division, ArmY Air 'Corps,· 

*]fr. G. w. Lewis, Director of Aeronautical Research; 
· National Advisory Committee for Aeron~utics, 
~Captain H~ c. Richardson, U. S-IIJ., · 
Mr. G.· w. Trayer, Forest Piroducts, Laboratory, 

*Honorable Edward P. Warner, Assistant Secretary 
of the. Navy for Aeronautics. 

' " 'J 

Representatives of Manufactur~rs and,. Operators: 
. . 

Aeronautical Chamber of Commerce, New York City: 
**Mr. Charles L. Lavinance, Wright Aeronautical 

Corp9ration, Paterson, N. J., 
**Hr. F. H. Russell, C1,1rtiss Aeroplane and Motor 

Company, Garden City, N. Y. , 
**Mr. s. M. Fairchild, Fairchild Aviation Cor­

poration, New York City, 

,Aircraft Development Corporation, Det.roit, :Mich.: 
Hr. R. H. Upson; 

··Allison Engineering Company, Indianapolis, Ind•: 
Ur., J. s. Bray, 

Aluminum Company of America, New Kensington, Pa.: 
Mr. R. -v. Davies, 
.Dr. E. H! ·Dix, Jr., 

Auto E·ngine Works, St, Paul; !.Hnnesota: 
Ur. J. D. Mooney, 

* Also memper of Subcom:ui ttee on Aerodynanlics 
** . Also. representing his own company 
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Henry Berliner Company, College Park, l::(fl.ryland! 
~.1r. Henry Berliner, 

Boei,ng Airplane 'Company, Seattle, W&,shington! · 
~-~r. E. S. Campbell, 

Curtiss Aeroplane and Ho_tor Company, Garden City,. New York! 
·Mr. F" H· Russell, 
Mr. T. p. Wright, 
Hr. w. H. Miller, 
Mr. T. N. Joyce, 
Mr. M. B. Bleecker, 

Fairchild Airplane Manufacturing Corp9r9-tion, New York .City: 
:Mr .. s .. M. Fairchild) · 

Goodyear- Tire and Rubber Company, Incorporated·, Akron, Ohio! 
_ Dr. Karl Arnstein, . 
Dr. Wolfgang Klemperer, 

Charles Wa:td H~11, Inc orpora t $d, N e\"l Y:ol'k City: 
Mr. Charle.s Ward Hall, 

Keystone Aircraft Corporation, Bristol, Pa.: 
Mr.· c. T. Porter,·- · 

Loening· Aeronautical Engineer·ing _Corporation,. New York City: 
Mr. B. o. Boulton, 

.Glenn t. l/Iartin Com·pany, Cleveland, Ohio: 
M ·- c· A· v n· · -. ·. ~~.r. •. _- • an usen, 

.. Mr. Li· c. M~lburn, 

·Paragon Engineers, In corpora ted, Baltimore, Md.: -
· .Mr•. Spencer Hea;th, · 

Pioneer Instrument Company, Brooklyn, New York! 
_Mr. };1. M. Titterington, · 

,. 

Pitcai:Jm.. Aviation, Incorporated, Philadelphia: 
.· Mr .. R. w. ~. Brewer, . 

, . 

Pratt & Whitney Aircraft Company, Hartford, Conn.: 
Mr. Wil-liam .G. Chamberlain, 

·R.- w. Schroeder, Glencoe, Illinois! 
Mr. R. W. Schroeder, 
Mr. John Wentwoi'th, 
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Thomas-Morse Aircraft Corporation, Ithaca, N. Y.: 
Mr. Raymond Ware, 

Chance Vought Corporatiort, Long Island City, N. Y.: 
Mr. c. J. McCarthy, · 
Mr. M.icha.eJ. Watter, 

Wright Aeronautical Corporation, Paterson, N. J.: 
Mr. Charles 1.· Lawrance. 

Renresentatives .of Aeronautical Journals and Educatfonal · 
Inst,.i tutions: 

· .. AVIATION., New York C.i ty: 
·· Mr. w •. L~ 'LePage,· 

. U. S. AIR SERVICES, Washington, D. c •. : 
· . Mr. Earl N. Findley., · 

University of Michigan, Ann Arbor, Michigan: 
Mr. Edward A. Stalker. · 

Aqdi tional Guests.: 

Lieutenant C~lo~el c. C. Culve.r, U.S.A~, 
. Commanding .Officer, Langley Field, Va., 
Admi:ta,l ·H· I~ Cone, The J)aniel G1,1ggenneim .Fund, 

for· the Promotion of Aeronautic!3; · · 
Capt·ain Emory s. Land, u. S• N., 

. Dr. F~ .'L. Brovme, For~st Products Laboratory, 
·Dr .. · H. 1. bryden, Bureau of Standards, · . · . , 

·commander E. L~ Gayhart U.S.N., Washington Navy'Yard, 
~ieutenant Llqyd Harrison, U.S.N., Bureau of Aeronautics, 
Mr/T. H. Huff, 
Mr. F. H. Norton, ~cambridge, Mass., 
.Commander E. M. )?ace, U.S.N.J.. Bureau ofAeronautics, 
Mr. E· S.• Rawdon, Bureau of btandar~s, . · 
Lieutenant Commander D. Royce, U.S.rl., Bureau of 

. . A~Tonautice;;, 

.. L~eutenant J • . :M. $hoemaker, u.s.N~, Bur·eau of Aeronautics, 
Mr. ·R~ H. Smith, Washington Navy Yard, 
Dr •. L. B. Tuckerman, Bureau of Standards, 

Mr:. ·J. F· Victory,; Assistant Secretary of the National 
Advisory Committee for Aeronautic·s . 
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l;Ir. Thomas Carrol-l, Chief Test Pilot, 
:Mr. Donald G. Col eEtan, 

---- -- ·-;.--- ------;- ------.- -------------;---------;-,-:---~-.-.. ---~--:----

Mr. John 'N. Gro,ftrley, Jr., head of Flight Research 
Sectj_on, · . ,. 

Hr. George L. Dawson, head of Instrument Section, 
Mr. Smith J; DeFrance, 
Mr. George J • Higgins, head of Variable.,.-Densi ty 

· Wind. Tunnel, 
Mr~ Eastme.n N. Jacobs, 
Mr. William F. Joachim, head of fuel:-inj ection 

engi~e development, 
1111·• Elton w. Miller, head of Propeller Research 

, Section, 
Mr. William c. Morga.n, 
l~r. ElJ.iott G. Reid, head of Atmospheric Wind 

Tu:mel, •. . 
l:1r. Henry J. E. Reid, Engineer-in-Charge,· 
!.Ir. Wa.1ter H. Reiser, 
Mr. Dscar w. Schey, 
Mr. Edward'R. Sharp, Chief Clerk of Laboratory, 
Hr. HaJ;'sden Ware, head of Power .Plants Division, 
Ur. F. E. Weick. 
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EeL- Capt .. H. C. Ri'ch~d:q.son~:·s.N., Bureau of Aerona.uti.cs, 
· Navy Department. 

EP;'t-- Lieut. Comdr. D. Royoe,@u.s.N., Bureau of Aeronautics, NaVY' 
· bepa.rtment. · 

!i:S \J7 Mr·. F. H. Russell~$· Aeronautio:tl Chamber of Commerce, 
New York, N. Y. 

Navy Yard, Wg,sh·ington, D, C. 

Edward A •. St.a.:;:ker, Ef' · Uni v.ersi ty of MJ.cil\t:~g::ltl, 'Ann Arbor, 
Mich. 

Stout Met3l Airpl~e Co,, Dea.rbo+n, 
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M, M. ~itterington,$ ·pioneer Instrument Company, 
Brooklyn, N. Y·. 

@v.Mr. G., W. Trayer, 67 
' \ 

@/ M;r. St a.t.r T ruse ott,@· 

Dr. 1. B •. Tuckerman,_ .. 

~'I( Mr. Ralph· H. Upson,~ 

"-. _______ __....f$?_....,. VMr. C. A.- Vm Dusen, ® 

W Mr. J. F. _Victory,~ 

~ Hon ... Edwa.rd P. W.3.rner,.tj7 

~ Mr. Mioha.ei W:1tter, $ 

EfJv Mr. John Wentworth,f£? 

~ Prof. H. L. Whittemore,@ 

. te{ Mr. T. P. 'Wright.,@ 

f8 (Dr. A. F. Zahm) 

W ]/h-t1 c:2... !-la;;l··t-·1-"'lftri .... t/ .. .. 
m s. -;.vvi.et:(~~~\.. -· r-Ail 

G)~, c.c, ~ve.~,· (£) 
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Forest Products La.bora.t ory, 
M::1.di son, VH s. 

Ns,tion;,l Ad'\"iso:cy Committee 
fur Aerona.utios. 

Burea.u of St:.nda.rds~ 

Airor3,ft Dev·elbpment Corp., 
De·t~rot -t, Mich. 

Glenn L. M3.:rtin Oomp:my, 
Olevels;rid~ ·Ohio. 

Assi s-t;:u1t Seo r·eta.ry, N. A. C. A. 

Ch:moe 11ougl1t Corpora.tiori, 
Long Isl3nd City, N. Y. 

Thom:~.s-Morse Airora.ft Corp., 
It1:..aoa) N. Y. 

Assistmt Sec':reta:r.y of the 
Na.vy for· Aeron:1utics. 

Chmce '\taught Corpora.tion, 
Long Island City, N. Y. 

Bureau of St 3.-nda.rds . 

Curtiss Ae;roplane and Motor 
Company, Garden City, Long 
IsliDd, N. Y. 

Construction Department, Navy 
Ya.;rd, W:tshington, D. C. 
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