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Cleveland , Ohio 
February 25, 1954 

rr.i~CRtJ.lDTJM For .Associate Director 

Subject: 1954 Inspection; proposed subject matter an~ locations 

ceference: ti3no . for Assoc. Director , Feb. 25 , 1954, \.lili:m- Enc. 

1 . 'I'he first eight stops listed in the reference mmorandum for~ a 
l o .. ical sequence on the central theme of supersonic propulsio;'1 witt. turbojet 
en.;ines; the l'emainincr five stops are alternate su.:~:p-stions sOr:lCwhat less 
ada.:>table to a central the'!e . This remorandu.-:l will ..ive more detailed 
sU...,.jestior.s 0 :1. the subject ::ntter of each stop in the order listed previously 
and will discuss the choices of location . 

r. Conpressors and Turbines 

(a) 	 Procress toward the supersonic engine would be shown by illustratin~ 
how research on sin~le-stage transonic and supersonic c ompressors 
and the successful cOI:lpou..'1din.::; of stages ie making possiLle the 
desiVl of nore compact turbojets with smaller frontal area , higher 
breatlrl.n:-, ca~ncit~T , :reater component efficienc:,' , r.ir:.plcr construct­
ion, radica.lly fewer parts aml potentially less wei ....:.t and cost per 

ound of thrust than present-uay turbojets. Research on blade and 
hub shapes; detailed investi ...:ntio::ls of secondary flows , rotatin 
stalls , and surtie 'pheno:Jenaj a~.-:' an investigation of energy losses 
of all types at the hiGher tip speeds of transonic and supersonic 
conpressors anci t'Lroines have resulted in hiGher prescure ratios 
per staGe and improved stability of operation. 

(L) 	 'llIe supersonic turbojet rec1uires higl:er turbine-inlet gas teT'\}."'.er­
ntures to produce zreater thrust and bas e~phasized the need for 
research on effectively and efficiently cooled turbine asserll ies 
to<.,ether wit~ superior hieh- te::tiJernture resistant r..a.terials . 
I~?ortant problems of cooled- blade and disk desi;;n and illJ.,iJroved 
la....e attachn:.ents for ~)rittle refracto~r allo:,'s are 'uein.; solved. 

Vibration and stress probleIJS , imposed by aerodynanic excitation 
have been studied and renedies tried . 

c) Ma!lY good displays of this ~ro<.Tess are available or readily 
cest themselves. In particular , the extensive and elaborate 

·,...CA.-developed instrUI:lentation res.uired for tl.e rapid Me. ,ro,[)Cr 
study of a cultistaGe co~pressor should be shown and described . 

Locations : EPhb, Cell 4B and the adjacent shop area are ~er:erred 
because the J.fbCA five-sta,.;e transonic conpressor ina nOdified J-34 en.:;ine 
is the neatest and best-lookin; en...;ine setup ill the I.a.boratory at ;>resent 
and Mounts the larc;est array 0:1: cO~.lPressor instrwoontaion to be seer. 
anywhere. The audience would sit i:. the shop area and, nfter the talk, 
'Would ce invited to inspect the engine in Cell 4B; the ens ine \lould not 
be operate~ d~ring the inspection. 

http:teT'\}."'.er
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In C~ WinG W-l it would be possible to feature the ei~ht-stage 
ACA conpressor with two inlet transonic sta..;es, with the assenbly 
.ounted on the dynanoneter f or resoarch. In C&T \;- 2 an il1terestin... 

back:.,round featla"e would be the new setup , "Tith two opposed dynamoneters , 
for testing the counterrotatine supersor~c ccnpressor; tlds could illus­
trate a possible future trend in the desien of even nore compact supersonic 
turbojets . As a last choice , the C&T Center Section , at the end t owards ,. '6:1 buildinc, would provide adequate space , would interfere less with 
research ane , of course , vould have the added attr action ( or distraction 
of turhojet en;;ines in various sta.;es of assembly for insrJection after 
the prepared talks . C&l --5 and 101-6 are appropriate locations to discuss 
this subjec t and "/ill readil~T accorm:lOdate sin;:;le e;roups . 

;. ~ . Fuels end Combustion 

(a) Fundanental aspects of hi3h heat-release r ates , high efficiency 
conbustion , operatin~ liLlit s , noise , and hieher energy fuel s can 
be outlined and demonstrated by simple chemistry laboratory equi 
rent . '£he properties of flatles , such as flarae speed , lean and rich 
blow- out linits, sookin:;, la~.inar versus turbulent fl~ fronts , 
flat~ stability and oscillations can all be shown with simple 
f181:00 S , F / A neters , and shadow;Taph techniques; noise due to 
coubustion can be demonstrated by pulling a quiet open burner into 
a pyrex "tail pipe" . These simple demonstrations would be related 
at each opportunity to appropriate features of full-scale turbojet 
conbustion chanbers , ufter1urners , and also, if desired , to the 

, 	 rar...-jet anL:. rocket en..;ines when the combustion PI'oblens are similar. 

(b) 	 Ihe problem of adding enerey to "fossil" fuels for thrust al:",~ntation 
by mixing them with netal can be discussed and the roo.nner of stabiliz­
inz the suspension of metal powders in a slurr-,f can be shown by a 
siople display. The thrust increase possible with slurr/ and with 
slurr/-plus-water can be demonstr ated with a 2- inch burner and a 
thrust meter . 

(c) 	 'rhe problem of noise due to conbustion oscillations in an afterburner 
can lead from the a10ve-~ntioned laboratory experiment to demon­
stration of screech in a 6-inch afterburner. The importance of 
preventing screech to avoid burnout of high thrust enJines can be 
discussed but classified solutions would not be shown. A movie 
showing the screech limeCha!lisn" is available . There are also 
picture sequences of rocket-combustion oscillations. 

Locations: 

(a) 	 EIill Gi-5 would be an excellent place t o perform the experiments 
because it is well equipped with services , safety devices , and 
means f or isolating funes and all or psrt of the noise of the two 
oajor denonstrations from the visitors. It would be proposed to 
perfor!:l the fundwoontal experiments on a staGe in CI/-5 proper , and 
the slurr] burnin.: and. afterburner screech experimnts in the 
adjacent test cell where thei can be viewed through the window. 
Transfer of turbojet burner studies fro!'l C'li-5 to GE- 2(' woule nake 
the roo::! available without interferin~ witt research. 
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(b) 	 HiGh E;:ler gy Fuels Laboratory is proposed as an alternate l ocation 
because the major demonstrations cun be made there by fir ing the 
burners with atoospheric dischar;;e . Visitors have never been 
taken to llEFL duriu3 an inspection nainly because the facilities 
there will not acco~odate a full group . For this occasion, it 

ould be necessar"J to erect a suit~?le tent betl-leen the r ocket 
laborato~' and liE:r'l' so that the visitors can see the firincs in 
Cell s 1/2 and 1-.3; use of a tent i/Ould preclude all but the safest 

borator"J demonstrations near tlle visitors and would incur objection­
able airport noi3e if t he adjacent runway were in use . These factors 
autooatically sUGGest this l ocation for altenlate stop k12 where 
slurr.! , burninC, and afterburner screech in liEFL would be f ol l oHed 
by demonstration of an unstabl e rocket in the adjacent r ocket t est 
cell. 

3. Lubrication and Learin~s 

(a) 	 'ite increasing rpu end tenpera.tures of turbojets for super sonic 
flight will require bold solutions to pr ovide successful bearin~s . 
Present-day turbojet bearin;;s have r.:ar.:;inal performnce and ilil l 
1.'C vcr)" inadequeto for futu:::~ engines . As turbine- inlet tel:lPeratures 
.olmt a.nd turbine (;oolin,; becomes nnndatory the tenpera.turo of 

compressor-bleed air , while suitable for coolin~ the disk and blades , 
will be too hicihto keep bearing te~peratures t o present- day liDits . 
The problen requires frc3h examinations of lubrication a..'1d bearin 
fundacrmtals to find inGenious new answers t o t he problem; new 
research techniques to study perfor~nce at hi~her levels . 

(b) 	 Fretting, as one of the principal I':)Jc;..anisr..s of fa.ilure in rlovin 
:2otal -to- netal contact , can be ex,lained and the Laborator? apparatus 
demonstrated with the aid of novie excerpts from existing fi~~. 

(c) 	 FatiGUe of ball bearin~G can oe explained and the new air- jet spin 
r i g apparatus denonstrated; an oversize model using plastic race 
and balls cizht mke t~is J':'I.ore understa.'1dllble . The effect of 
inportant variables can be clearly shown and/or discussed . 

(d ) 	 1lieh- temperature lubricants that my hel p solve t he problem can be 
expl ained and de~nstrated usin~ a sliding-contact friction tester . 
By ~ans of frictional torque indicators and noise pickups the 
high- tempera.ture breakdown of conventional lubricants can be shown; 
the separate components of new synthetic high- t emperature lubricants 
can be shmm to be entirely unsuitable whereas when mixed they 
perform well; air suspensions of J:loly disulphides can be shown to 
be quite effective at elevated temperatures; and t he use of certain 
larGe-nolecule gases such as f reon can de~nstrate new ideas in 
lubrication . 

ocations : 

(a) 	 Since t he equipl;.:ent involved is easily portable and requires few 
serviceo this stop could be held in nany locations but onl y three 
will be discussed. 'lhe spin pit area in tte JPSTL is a ;:ood location 
and would involve little interference with researc~. 
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(b) 	 The cm \/in.:; Center Section has t ho advanta~e of the j et- engine 
over~aul area to aed interest to the probl em before and after the 
talks . 

(c ) 	 The furnace r oom in the baserent of the U~S Building presents 
sOIOOW'hat of a security probIen (no worse tha...l1 for the 1951 
inspection) "!Jut has the aclvanta.:;e of discussil1,$ t he problen 
in the headquarters of the division per f orming the research. 
This is the only space in t he lE:S that 'Would be available without 
a severe security problem. The furnace room equipoont , hoW'ever , 
is unrelated and may prove distractinci. 

4. Endne :L)erfornance 

(a) The need to obtain accurate perform.:'lnce neasurere~ts and to l earn 
the o}Jerutin.:, characteristics of supersonic en.::inos under a wide 
range of speeds and altitudes require s larGe facilities such as 
the Propulsion S:rste:"!S Laboratory, lIhic11 was descri1ed briefly 
during the 1951 Inspection. Here , in soon- to- be augmented faci l ities, 
the lar;est turbojets under construction can be investibated. The 
l ayout of the PJ L being so extensive and i t s operation in a typical 
r esear ch exper iment so difficult to watch, t his viII 16 hit3hlighte 
by a novie shoW'i ng installation (removal) and t esting of the J- 73 
en.;1:10 . A speaker fro1:2 the Service Division coul d explain part of 
the movie. 

(b ) 	 The ~vie W'ill lead into a discussion of a r epresent at ive problem 
discover ed in turbojets General ly, rotating stall, and show how i t 
is det ected and r:casured. A cur Division speaker could give t he 
background and interpretation of the problem and discuss means f or 
i t s cont r ol . If desired , an l-M' Divl.sion speaker could indicate 
sol ution by ~ans of compressor blades containing mater ials with 
high internal dampint; , such as plactic-inpre:::natecl fiber glas. 

(c) 	 Following the discussions , the hatch cover on test Cell {I coul d 
be opened t o percit inspection of a t:rpic3.l turbojet illst~llation . 

Location : The onl y appropriate location is on the second floor of 
t he Shop and Access BuildinS between the test cells. r;one of the equi 
ment woul d operate . Because of cor-strictions at the only door~;al, it 
may not be desir able t o let visitors inspect tte control roo~; control­
room act ion shots will be contained in the movie . A H'all-tr;rou~h from 
Shop &Access Bui lding to t he Equip~nt Building, or the reverae , is 
longer and more difficult t han desir able . 

5. Supersonic Propul sion 

(a ) 	 Integration of a turbojet engine into a suitable propulsion system 
f or supersonic f1i~ht requires special attention t o tile desi;n of 
inlets and outlets . After the performanco ar~ opcra~ine character ­
istics of the engine alone have been deter~ned in facilities like 
PSL, the t rue per f ormance of the engine in the aircraft Cllst be 
i nvest igat ed . Errors in inl et and diffuser desi~~ that appear 
~nor will cause severe thrust l osses ; mis~tchinJ of t!le inlet 
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and engine can reDult in flow disturbances tr~t will prevent 
enGine operation at full power ~~, thus , will preclude r eachino 
desiLn speeds. In the first turbojet-engine nacelle installation 
in t he E- by 6- Foot Supersonic Wind Tunnel, problems of inlet 
LAtching were studied up t o a Mach number of 2. 0. }ht ching of t 
inlet to the engine at off-desi~ speeds was atte~ted by use of a 
bypass door , wrdch per~itted excess air t o dunp overboard ahead of 
the engine . 

(b) 	 Since the turbojet installation will not be .in the tunnel at this 
time and cannot be delOOnstrated , it will be available to show t he 
Visitors , and a movie of its operation in the tunnel \-lill sho..., 
signi ficant performnce chaflJes resulting from altered configuration 
and fuel flow . 3clllieren pi ctures \o1ill show r:J.Ost of the performnce 
effects . Operation of the bypass door wld adjustabl e inlet spike 
wil l be demonstrated t o the visitors wit h the aetuE.l !:odel . 

(c ) 	 Like t he inlet proble~, optinum perfornance of the turbojet in 
supersonic flight ·vli ll deJ:Jruld care:tul desisn of the nacelle after ­
body tUlG. a cOlltinuous~' adjustable conver Jent-diver:;ent nozzl e . 
Penalties f or usin,: conventional subsonic nozzle eesic:ns can be 
indicated. 

Cd ) 	 Since the t urbojet installation in the ~- by 6- Foot Supersonic 
\~ ind 'l'unnel is s!W.ller than reny bein3 incorporated in production 
supersonic fi~hter desiens and Lence cannot use a co:nparable engine 
&nd since t he tUllllel size prevents studyinJ the propulsion system 
at cliob and r..aneuver in3 an~les of attack, it is obvious that bigger 
ncilities are needed to advance t~e design of our supersonic 

airplanes. The LUPA facilities will provide a wider sco~e of test 
condi tions and will accomnodate lar~eT enGines . ~his will offer 
t he best opportwlity to display and describe brief~ t he model of 
t he LUPA facility that ~ill be seen in 1957. 

Locations: 

(a ) 	 Becauoe of t he size of the turbojet ~odol and t he fact that there 
\/ill be no point in operating the b- by 6- Foot .:iupersonic Wind Tunnel , 
i t wil l be ~re desirable to seat the visitors in t hat rortion of the 
shop juot south of t he tWL~el. It will be rel ativel y easy t o dar ken 
troi s area and t he turbojet !!lodel can be hung froD t h€ shop teaI:1.B as 
it Was during preparation f or test . Lse of tp~ shop area will make 
t he air -conditioned observation and control roons available t o either 
l~es or Langley f or t hei r par t in t he show. 

(b) 	 If desired, visitors coul d leave the shop area via t he test chamber , 
test section , diffuser and the corner chamber of' t he aco'.l.stical hous·e; 
they woul d then board busses at t he access door at t he end of the 
diffuser . 

(fru:,\ ltr. i.AC.t1 to A::;,es , 2/]2/54, IlL"- . bh ) 

(a) Sust ained flight at t he speeds considered attain.able 1.fith Guperso~c 
turbojets \<'ill result in aerodynamic heatins to t emperatures at 
whi ch cOI:lrllonly used aircraft materials will no lonser be ouitable 
and some of the super materials , like tit aniUI'l and stainless steel, 

i ll be :marginall y safe . I,eedless t o say , t he crew of such aircraft 
and t r.e electronic equipJ:.ent wil l require cool ing that 'Woul d appear 
llilattainable by present st andards . 

6. 

http:IlL"-.bh
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(b ) 	 Even at inter:I:l€diate speeds there are structural problems a r isi n.;, 
from illlequal l...eatin..; of the structure and allowance of t hese 
stresses DeCODeS an important factor in desiun . 

(c) 	 At speeds well beyond the capabilities of turbojet propulsion , a ir 
friction can becol:le intense enOUGh to melt 0 1 '"· .1':" mterials and 
this phenOI:lEmOn beco::es a new tool for the study of heat tra."lsfer 
in hypersonic wir..d. tunnels . Pro",ress in such re5earch may be 
discussed by laneley personnel . 

Locations: 

(a) 	 The observation IlIla control rooms of the <!- by 6-Foot S~~T is one 
of our Letter locations f or this discussion . l1011 this space would 
be used will depend on the nat ure of the i r models , charts , and 
projection requirements . . 

(b ) Conference roor.l 219 in t:.l.e , Adr.rl.nistration Lu.ildin5; may be more 
suitable t[ill.n tl.e L - by t~Eoot i...1JT location bl~t would be less 
appropris.te . It would interfe re less with research t o use t he 
Administration Luildin". 

from l:~C.A to Aaes , 2/12/54, DiA: th) 

(a) Severe buffeting, change of t r im, and sudden erratic be!mvior 0 

existing researc:-. n:'rcraf't flyi nl &.t supersonic s:Jeeds to ulrich 
t he turbojet m::J be suitable (.·hch no. 2.5 ) emphasize tLe need 
for complete c.utomtic fli~l.t controls to assist the pilot and 
z3,fe,:ua.rd t:2c u.i:·p~6 . It is .,Jrc..oo.".Jle that AneS perRolll1el will 
discuse pcrtlnenJ

.; [.utoa..tic flight. cOl.trol sJ'stetls for this r 

u,cat ions: 

(a) AJ:::e s and Langley :may s:.leot eitber the tl- bJ 6-Foot SwT observation 
r oom or t he AdDinistration Euildin,; r oom 219. It would not be 
possible to assi gn pro,Per s pace unless more is lrnown of their 
proposed s~bject mttel' ana. treatrent . 

(b) If .\r:;eE should elect to discuss control systems in SteCh a \.[tlJ that 
use of an elcctr::'c 8....'1alo,; would. help t.he:: , they :::'liGht !:l8,ke .-;000 use 
of rOOlil 113 ir.. tl!e .....uels ~,,;:;te1JS tmc:.. Controls LaboratoI",f. 'ih.ey 
IJight lmve t~!eir c hoice of either tile Phil~ric:.c or Gocxi.:rca:-- s:>.alo,;s 
at t lus location . The room is ai r - conditioned and can be darkened. 

(c ) 	 l he Han;;ar area would be appropr iate if A::1eS e l ec t ed to t riIl':; in any 
lyin] equipment or larGe models , but would be inferior otherwise . 

ht the !..ar.car , the possibility of noisy de.l!.onstrations during the 
o~ra'(,in[;-probleLj5 sto,t> would sugf.~est havin,i double ;;roups alternate 
at t~.e t\OlO stop l ocations in tLe lianbal' . 

Oneratin:-; Proble~• 

(a) A wide choice of ruteria l is availabl e . Crash fire re~eurch , wnile 
:, s cl~ssed in FCrt (1" ID....1Jley IS 1953 inspection , has proGressed t o 

\/'t.ere soro r esults on jet-Em;-ll:e fire suppI'ession are available . 

http:z3,fe,:ua.rd
http:appropris.te
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:lbTe crD,sh data ure needed , but r esults of tests in t ho t ::cencb 
,look Good . This would lend itself to disc'..lssion with char ts , 
a typical engine , bull et- oper ated water val ves and r elated hardware , 
and , perhaps , movieS . T~e work rou~ining t o protect a bigb-temperaure 
€n6i~e in a s~perscnic airplane can b~rely bp ~jrted at. 

(b) 3m i!Jportant o!'f8~1.oot of t:1e cr:3.s~-fire resear'ch ':1.:.,5 been the 
m3asureo::mt of decelcrl.'.tion for ce s on seats and their occupant s 
durin6 landing or t ake-off crastes . T~s resear ch has led to s ome 
r.e~ concepts on tie cosign of a seat in which tbe occupant would 
have D. Good cha.."lce of sur vival. One research t echnique employed" 
after obt eininJ data i :'1 rea.l crashes,is th9 ?endulum or swin,; tester . 

de'nOnst.rntion of this exper i!OOnt with an i nstr uwented dummy can 
made; it may be possible t o show the r eduction in body f orces wit h 
a"l NAC1_desici~cd seat . 

(c) 	 A toric of :;reo.t i::Jport:.z:ce is tLrust roversal. A pi l ot of a jet 
r.i rplar.c llOC.:!::; t::c 5[',:::.0 ,?rotection n.~irlst ru:r:mil!,; vff t:!e runway 
due to bad br akes , or a::;ainst skiddiD~ Cor:. icy runways that transport 
pilots no'.! have in t!:eir reversible propell er s ; and t!1ey do not uant 
parc.e~ute iJrake~ on service aircrafJ

:.. l.,ACA r esearch on thrust control 
or turbojet s ltc.~ re..;ul ted in thr~lst-rcversal ef:ec.t..1 c()r.parable to 

t hone atto.inai.Jle ';-lith propellers . T~10 principle ca.') bo explained and 
dcno:J.::;trated \:it:l transpanmc. !:loc.els ::ud tufts (lr SI!o'ke and a l ive 
deIi:onstr~:':,ion ::l8.de or~ t he specb,l nacell( on t.!le C-82 airplane held in 

'lace on the Har.uar c.pr'o:: in such 8. \!ay that the alJ.Ount a.nd di:cecti on 
o~ trJ'1..:.st cen be displayed ona 10.1';;e diL.l takinG its si':l!al f roI:l the 
m:.celle forcc-!':'C[~s'l:rir...; e~r 3'i:.e~. If o.vuilul)le in tirr...e . it is proposed 
t ha".:. the :.;:rsJ~G::' C,;J in:::tc.lled ;~1l a.l .I:-C4 cO'l:ld Le aYflil9.o1e for. 
inspectioll , operatcci colC. in the hangar , operated under pouer 'Wit h 
t he a i r plane restrc.ined by a thrust-I:!ea£uri no s:rstcm on the hangar 
apron , or demonstrated in a d~~~c way by a simulated landing decel er a ­
t i on on our te...v.i, striT'\ . 

(d ) 	 Turtojet-er.. .,:i nc nOise , esrcciall;:r the noise i':no.e by t hrust- e.u:$I!lenti n:; 
efteruurner._ , is a ~uhj(,ct of consi-:cra::lc. i:-.terc.::;t to ~irport 
neicihbors . 'rhe supersonic turbojet \Olill be e~'pecially lloi;:;.,v by 
present-day s t arclerds . rAC!. resee.rcl: 011 jet-engine LlO :~se t".iCht be 
disc~sscd , pnrtic1!lllrly "Tith re.:;o.rd to der::.on:::tr atiom, of the I:looified 
0-32 a:ld nome prc::e~~tntiQ_·.:: .~.:.c lo!ittl. rcs:-Jcct to OUI outloo:~ 011 this 
probl on. 

(e) ~\t one t iI.le it wa.s held to be irlpossibl e to ice a supor:Jonic air plane. 
:IACA rm3c.lrch nov il:cicu.tes this !"'.n.;r be possibl e [1."(. speeds D.) to a 
~ch number of 1.4 if ambient conditi ons are r ight . Tllis woul d con­

sti tute nC' problem to a ::!UCll fa.ster a irpl e.ne but needs investigation 
for airplanzs t1lat do !:lot c::ceed _'hC~l :m.'::J.".:-er 1.1,. . The ura:.,; ::me lift 
effect,,, of i c ing O!l '!:': lE' 7Cj:Y t:1ln 1,/i::''';8 Deeded ::':'or supcrso.ric airpl ane;;; 
far exceed those of sul.sonic .:lir l-llfu1es . TI.e dr::!.:; of a super:;cmc 

ir;)k_"!(:' th:' t enco·.'nters i.cL'l<:> co:".ditions s~lOrtly E~rter take off my 
prevent its l'eac~1in.; desi...,n s,eec. !l..'1c. ter:ce cause tl:e plt..Yl.e to f a.i l 
in its r:dssion. T!1ese ~robler'...n .Ire 11010! bcinci e;:plored i n !~ACA ' s new 
trD",so:1.ic icin::; tcrL"_el !h!d t~~(' proL2.bilit/ of e~.counteril.z 1cm", in 
v!:',r~ous the~kro of opcratio:l i: "oei!16 ::;tu.d':'ed .:lcth-ely to ~sGist 
desi.,,11ers . 

http:trD",so:1.ic
http:re.:;o.rd
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Location: The I~c~r is the best area for these talks and 
detlonstration . The east end of the Hnnb8-r facinz the wall of the 
office annex would be best for viewing novies . Plans f or demonstrations 
on the t~gar ar>ron, or taxi strip, will determine whether or not the 
b'TOUP will need to ;,'lOve to a different location durin~ the stop. They 
maht stand for any final outdoor deoonstration . 

LTERllATE STOPS 

9 . Research , Facilities and rnstTQ~ntation 

ny activities at the Laboratory are inaccessible or not currently 
available , or cannot be viewed a,propriately during an ordinary inspection 
stop. These subjects would be carefully selected t o tell a coordinated 
story and the best possible stereo-color pictures taken of them for 
presentation cy projection to the visitor s who would view tllem with 
special 3-D slasses . A voice- over co~ntary would describe and eA~lain 
the picture sequence . l~vien and slides, both, nay be used. All 
divisions would participate by supplyin~ their best subject matter. 

Locations: 

(a) 	 'Ihe old cafeteria area in ERn would be a ~ood location cause it is 
easil y darkened and near the r>hoto lab. 

(b) If the Administration Building roon 219 is not used by either Ames 
or Langley, this \[ould be a desirable l ocation provided conplete 
darkenins is accomplished . 

(c) 	 As an alternate proposal, it Day be possible to present sooe of 
the 	key photos , including the nodel of the laboratory, to the entir e 
roup in the Auditorium as part of the opening exerci~es . 

10. 	 Engine Vibration and Stresses 

(a) I t has been proposed that rotating- stall phenowena in a turbojet , 
ay a J- 65 , be discussed with respect to the different blade 

vibration the various types of stall s produced , the stresses 
resulting fron such vibrations , and the value of using blades of 
plastiC, or other nater ial, having high internal danpins properties. 

(b) Cracking of turbojet parts due to cyclinG of thermal stresses , 
especially ioportant with newl y developed caterials and in super sonic 
turbojets operatin2 over wider temperature r anzes , woul d be discussed 
nd denonstrated by !leans of l.ACA quench- crackinz tests . The import­

ance of further research on ~~terials to elioinate these weaknesses , 
or to minimize the problen throu3h better engine design would be 
discussed. 



l~tlo . :'or Assoc . Director - 9 -	 Feb . 26 , 1954 

(c) 	 i;otch scnsitiYity of mterials used in turbojets would be shown 
t o be an ioportant criterion in ahoice of mater ial s , blade- r oot 
de~icn , and in en~ine reliability. The phenomenon of not ch 
sensitivity would be deronstrat ed \lit h different sheetmetal 
spcci::::ens . 

(d) 	 I~ct strength, particularly of new , brittle refractory a l l oys 
l ike cernets , wovJ .d be discussed in r eference to the problem of 
'Withsta!lding the impact of foreign par ticles which might pass 
through the enf:;'i.ne . The IIACA research t echnique involving 22-caliber 
rifle t ests lIouI d bo de:::lonstratcc. on l.eated specimens of ductil e 
and brittle mater ial s . l,bvie sequence could show int erna l damage 
caused by f oreign- partic l e or blade breakaGe in a typica l turbojet; 
drur.aged engine parts could also be displ ayed. The I:ACA research t o 
de t ermine if the combustor liner can be designed so as to trap 
f oreit:n particles before they strike the turbine blades , could 
mentioned . 

Locations: 

(a ) 	 A lo~ical ple.ce would be in the f·£P furnace room where fac i lities 
exist :lIld \-lhe re some of this work is normally performed. A security 
probl em exist s here , but s~ould be no worse than t hat for t he 1951 
InBpectlon . Lou head room and somewhat aWIDiard seating arr angeI:l6nts 
~y 9ro";e to be other problel;"s . 

(b) 	 The spin pit B.rea of JPSTL 'would be quite acceptable for this stop. 

11. 	 Central Data rtecordiw,: and Computing 

(a ) 	 The near l y completed instal lation of central dat a recor ding equipment 
in its tenporary l ocation in the InstrtU~ent Research Building, r epre­
sents a considerable lrnprovenent over the equipment demonstrated a t 
the 1951 Inspection . Connected t o major research facilities like "tWiT , 
PSL, c- by 6-Foot SWT end LUPA, this equipoont , when instal l ed per ma­
nentl y at LUPA, will greatly expedit e the recor din.:; and computing of 
research data. HoW' the new system works can be demonstrated and 
explaincd . Gains in data computing during trial use of the original 
syst em)shown in 1951 and now install ed in the S- by 6-Foot SWT, can be 
pointed out. 

(b) 	 Progre ss in r apid,remote recording of electr ical voltagcs f rom therno­
coupl es and strain gages can also be shown and demonstrat ed. 

(c ) Not directly related to the subject but of creat iI:1portance in 
expeditinG turbojet-eueiae rel';earch is liACA' s latest device t o macnine 
conpressor and turbine- blade forns from oathemtical data on punch 
cards via r.'l8.gneti c type r ecordinGS at speeds that can be rode optioul'J 
f or the cutti ng tool s at hand . This equipment (in the basement of the 
Instr . Hes . BId.5.) might be moved to the second f loor for demonntration , 
or the e l ectronic cear Ii'.oved and a smaller bl ade- generat ing mchina of 
ot her type used with it . 

http:enf:;'i.ne
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'Ah/(.~ 
. Hunter 

Aeronautical Research Scientist 

cc : : . .a-. J . J . .f.bdare l li , Jr . 

Willson H
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Location: The second floor laboratory r ooms of IRB 'Where the 
recordinJ equipr;:.ent is now installed is tr..e only location possible , unles 
this is done elsew;lere usin; 3-D pictures (see 9 on pa:;e 0 ). Location of 
the equiproont \o[ill I:.."l.ke proper viei/ing by a croup of 50 peopl e very di ffi ­
cult unless part of t he hall partition is re~ovable . 

12. 	 Afterburner creecll . Slurr" 

(a) ~s discussed under St op 2, the discussions of danagin3 coobusti on 
oscil lations in afterburners and r~gh-energy fuels can be discussed 
and demonstrated at an outdoor locatioa (but under cover of a t ent ) 
between Hish- Energy rllels Lab and the RockobLab. 

(b) 	 Inclusion of roc~(et research is proposed to ShOrl that this eneine 
has problems resembling those in other en~ines so that research on 
one will iflprove our understandin~ of the other. In this cate~ory 
are tho problens of CO.,l1ustion oscil lation and the need f or high­
ener.:::! propellants , both of which ar e of r:;aj or interest t o NAGA. 
It is believed that security problems cay l imit discussions of 
afterburners , sl urries ~~d rockets to the extent t hat they could be 
cOQbiried ~t one stop. 

13. 	 ~Qe~a~_Asscrnbly after Lunch 

(a ) 	 It would be profitable to the visitors and would probablJ result in 
better attention to post-luncheon speakers , if the visitors could use 
the end of their lunch period to walk t o the nearby PSL Equipr.lent 
Buildin3 to. inspect various static displays and the h~e cachinery 
of PSL. ~:AGA personnel would be stationed at the displays and mchine 
to answer questions . Busses woul d dispatch from that point for the 
first stop in the afternoon. If \-1entter was bad , this stop 'Would be 
ooitted and busses 'Woul d leave from the cafeteria. The PSL facility 
is too lar.;e to tour during a fornal stop but its equiprent is very 
i mpressive and it would be a shruJe not to show it . Ample spa.ce is 
availabl e to a.ccomnodate the entire ~TOUp and to display fabrication , 
instr umentation, not ewort hy photo,:;raphs of other research set ups , etc . 

(b ) 	 The Han~ar j as been suggested as an al ternate l ocation, possibly a 
one- shot o:-~rating probl e:ti:.s ShOl-l , but it woul d require t ransportation 
by bus f rom t he cafeter i a . A reverse- t rrrust l anding decel eration by 
t he F- 84 out on an airport runway rricrht justify taY~nG all busses to 
t he Hanlar r amp as an informal, \leather perm1ttiuJ, teaser before 
r esurnina t he afternoon t our. 
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NACA -	 Lewis 

~ ~ 

4' Cleveland, Ohio 
May 20, 1954" 

, .. 
" .. MEMORANDUM For Those Concerned. 

,I> 

Subject: Tentative Rehearsal Schedule for the 1954 Triennial Inspection. 

• 
~ ,., We know that this first Triennial, 3-lab inspection will prove interesting 

and educational. It will attract an important audience. And, as always, the 
,. success of the inspection depends primarily on the ability of our speakers to 

get their story across. 

... 	 NACA takes much pride in the praise visitors traditionally extend our 

). 	
speakers. NACA speakers earn this praise because they characteristically 

have complete command of their subject, are well-trained to express their 

thoughts accurately and, thus, have the poise of self-confidence, 
.. 

Experience has taught us that these attributes of good speakers are 
acquired through adequate practice, keeping upper most in mind the need to 

'f" . ' develop clarity of expression so that visitors who are inexpert in research 
• • matters will leave here knowing that they have gained a better understanding 
~ 

of our business, 

Official rehearsals were started May 17th. Future official rehearsals 
will follow the attached schedule. All those concerned will receive advance 
notice of any necessary departures from schedule or any additions that may 

~ 

~ 

be required, We would like all speakers to attend all rehearsals of their 
own stop. We will plan to have all speakers attend either the semi-final or 
final rehearsal of all other talks so they will be informed as to subject matter 
covered and the need for proper coordinating remarks in their own talks.< '"' 

.. At first rehearsals speakers may read their talks. Alternate speakers 
should be given practice at the second rehearsal and, where necessary, may 

... also read their talks. All speakers will be expected to know their talks for 
the semi-final (May 27 -28) and final (June 1) rehearsals,., .. 

As much of the final graphic and demonstration material as can be 
assembled should be available for the second rehearsals to permit more 
accurate checking of time and subject matter, Stops that run longer than 30 
minutes at the second rehearsal may be soheduled for a third official re­

~'-ot hearsal, before the semi-finals, to insure that appropriate reductions in the 
., length of talks and demonstrations have been made, 

rI 

~. 
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.. ..Memo for those Concerned - 2 - May 20, 1954 .. 
All charts, slides, movies, demonstrations, stationary displays, 

special lighting effects, public address systems and chairs are to be in 
..place, in final readiness, for the semi-final rehearsals which will be at­

tended by NACA Headquarters personnel. 

The final rehearsal, June 1st, following the double Decoration Day 
weekend, will insure readiness and will serve to instruct the group leaders 
and others involved in taking care of the visitors. 

~ 

.. <.(1u*~
Aeronautical Research Scientist '" 

.. 
' .... 
• 
• 

Of 

1 .. 

1 

" 

.. > 

'" 
~ 

,.. 

... ". 
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., 
'" 

." 



671 

4 

B/28 9 :30 a. m. PSL EB Views of Lewis Lab (Movie Semi-final 

1954 NACA Inspection 
Tentative Rehearsal Schedule 

Time , Place Subject Rehearsal -
• 
5/20 3:30 p. m . Han~ar Aircraft Oneratina Prob. Res. 1st 

. -5721 10:00 a. m. PSLEB Full Scale Engine Research 1st .. ., 1:15 p. m . M&S, Rm4 Res. Prob. in Nuclear Prop. 2nd 
2:30 p. m. ERB, CW-5 Combustion and Fuels Research 2nd 
3:45 p. m. EPRB =11= 2 Compressor Research 2nd 

5/24 1:30 p. m. Hangar Aircraft Operating Prob. Res. 2nd 
• (Other rehearsals as required) 

~ 5/25 1:30 p. m. PSLEB Full Scale Engine Research 2nd 
~ (Other rehearsals as required) 
.5/26 10:00 a. m. Auditorium 

11;00 a. m. Aud. Foyer 
" ." 

"- 2:00 p. m. Inst. Res. Rm 11 
3:30 p. m. PSLS&A 

" 
~ 

Meeting of all assisting personnel 
except spea...k:ers 1st 

Special Instruction of Group 
Leaders and Bus Guides 1st 

Flow Visualization Techniques (Ames) 1st 
Full Scale Engine Research (new 

location) 3rd 
(Other rehearsals as required) 

5/27 9:30 a. m. 
.,. 'Y ' 10:30 a.m. 

,. 1:00 p. m. 

• 2:00 p. m. 
3:00 p. m. 

, 4:00 p. m. 
~ 

10 :30 a. m. PSL S & A Full Scale Engtne Research 
1 :30 p. m. Inst. Res. Rm. 11 Flow Visualization Techniques 
2:30 p.~. 8 x 6 Obs. Rm. Structural Effects of Aerody. Heating 

Rehearsals !lil~J£l£o~ .!.~ .9ree~ Q.r~~l'~~~nce_ 
.9 :00 a. m. 
9 :40 a. m. 

10:20 a. m. 
11:00 a. m... . 

1 :00 p. m. 
1 :40 p. m. 
2:20 p. m. 
3:00 p. m. 

.. 
~ 

~ 

a: For further information call W. 
4' 

M&S Rm 4 
Hangar 
Inst. Res. Rm 11 
ERB, CW-5 
EPRB # 2 
PSL S&A 
PS~ EB 
8 x 6 Obs. Rm. 

EPRB =11=2 

ERB, CW-5 
M&S,Rm 4 

Hangar 
Inst. Res. Rm 11 
8 x 6 Obs. Rm. 

Research Problems in Nuclear Prop. 
Aircraft Oper. Problems Research 
Flow Visualization Techniques 
Combustion and Fuels Research 
Compressor Research 
Full Scale Engine Research 
Views of Lewis Laboratory 
Structural Effects of Aerody. Heating 

C{)~//~
Willson H. Hunter 

5/20/54 
H. Hunter, PAX 5258 or 5161. 

Compressor Research 
Combustion and Fuels Research 
Research Problems in Nuclear 

Propulsion 
Aircraft Operating Prob. Res. 
Flow Visualization Techniques (Ames) 
Structural Effects of Aerodynamic 

Heatina (Langley) 

Semi-final 

" 

" 
II 

2nd 

1st 

11 

II 

" 

Final 
II 

II 

II 

II 

" 
II 

II 
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NACA - Lewis 

Cleveland~ Ohi.o 
May 20, 1954 

MEMORANDUM For Associate Director 

Subject : Personnel assigned to speak at the 1954 NACA Inspection. 

Superceding my memorandum of April 30, I am submitting for your 
information a list of persons curr ently assigned to speak at the inspection stops . ... 

.' 1. Aircraft Operating Problems Research - Flight Hangar (2155) 

1. Irving P inkel (4114) in charge of pr epar at ions ; V. G. Rollin (2286) assisting. .. 
). I . Irving P inkel 4114 122IRB Jet Engine Crash Fire 

.. 	 Solomon Weiss 4277 207 FR (Alt. with 1. 1. Pinkel) 

Gerard J . Pes man 4277 207 FR Crash Survival 

Dugald O. Black 4277 207 FR (Alt. with Go J. Pesman) 

G,Merritt Preston 4271 201 FR Jet Engine Thrust Reversal 

Robert C. Kohl 4276 206 FR (Alt. with G. M. Preston) 


T"P 2. Res earch P roblems in Nuclea r P r opulsion - M & S Building, Rm. 4 (4108) 

J . J. Gangler (2158) in charge of preparations .~ 

Donald Bogart 3258 232 M & S Nuclear Reactor 
> • F ranJ{ E . Rom 5192 231 M & S 	 (alternate)" 	 " 

Robert R. McCready 3258 232 M & S 	 (alternate)" " 
William H. W0chtl 5192 231 M & S Heat Transfer Problems 

Warren H. Lowdermilk 4279 · 220 M & S (alternate)
" 	 " " 
Armin F. Lietzke 3250 216 M & S 	 (alternat e) " 	 " " 

< -	 Robert A. Lad 3171 121 M & S Reactor Materials Problems 
" IIBurt M. Ros enbaum 4145 . 120 M & .s 	 " (alte ~r:'nate) 

Robert W. Hall 5287 110 M & S 	 " (alternate) "" 
3. ompr essor Res ea r ch - Engine Propeller Research Bldg. # 2 (3286) 

... '" 
Karl Kovach (2140) in charge of preparations; John C. F r eche (5168) ass isting. 

Ha r ol.d B. F inger 4174 W119 C&T Compressor Aerodynam ics 
Robert E. Englis.. 21 71 W220 C&T " "(alternate) 
F r.a ncis C. Schwenk 2175 W114 C&T Rotating Stall & Blade Vibr aUons.. James J. Kramer 5104 254 ERE " " " " (alternate) 

~ 

f"' 
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Personnel assigned to speak. - 2 -	 May 20, 1954 ~ . 

40 Combustion and Fuels Research - Engine Research Building, CW-5 (2239) .. 
J. Howard Childs (3295) in charge of preparations . - ,. 

Wilfred E. 'Scull 2265 225 F & L Hi-Output Turbojet Combustor 
Richard H. Donlon 2128 227 F & L II " (alternate)" " 
Warren D. Rayle 2119 219 F & L Afterburner Screech 

Leonard K. Tower 5173 102 Constr. (alternate)
" " .... <

Irving A. Goodman 3260 200 F & L Slurry Preparation and Burning 
If 	 IIEugene E. Dangle 3212 232 F & L 	 " " (alternate). 

50 Full Scale Engine Research - Propulsion Systems Lab., Shop & Access (5109) 
~ 

~ <Earl W. Conrad (5233) in charge of preparations. 
.. 

Ea r l W. Conrad 5233 220 PSLO Full Scale Research Problems 

& Facilities 


If 	 If ..Martin J. Saari 2169 103 AWT 	 (alternate)" 	 " 
John H. Disher 4276 206 FR Free Flight Ram Jet Research 
Leonard Rabb 4276 206 FR " " II (alternate) II" .. "'" Fred A. Wilcox 4235 107 8 x 6 Ram Jet Control Problems 

If IfSeymour Co Himmel 5284 221 Inst. Res. 	 (alter~~" " 
6. Views of Lewis Laboratory (Movie) - Propulsion Systems Lab. J~~gui£. Bldg. (4157). 

Dr. Franklin K. Moore (4216) in charge of preparations; 	Arthur L. Laufman, : 

(3145) Photography. 

Willson H. Hunter 5258 202 PSLO Narrator 

70 Structural Effects of Aerodynamic Heating - 8 x 6 Observation Room (4200) ,.. y 

Dr. John Duberg, Chief of Structures, Langley, in charge; Joe Ketanchik, asst 'g. 


Eldon E. Mathauser Langley Laboratory Speaker 

Bo Walter Rosen Langley Laboratory Alternate . ... 


... 
'I" 

" 
,... 
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Personnel assigned to speak. - 3 - May 20, 1954 
. .. 
, 

8. F low Visualization Techniques - Instrument Research Bldg. Room 4 (5179).. 
Victor S. Stevens, Ames Laboratory, in charge of Ames preparations. 
John L. Pollack (5182) in charge of Lewis preparations; V. G. Rollin (2286) 

assisting. 

Victor 1. Stevens Ames Laboratory Speaker 
Ja ckson H. Stalder Ames Laboratory " 

Alvin J. Sack s Ames Laboratory II 


~ 

tJ)LIt~
.. Willson H. Hunter 

,. Copies to those named in memorandum, and: 

E . R. Sharp (4) 
..,. E. J Manganiello0 

J. H. Hall 

Research Division Chiefs (2 ea) 

M. L. Gosney (2) 

J. J. Modarelli 

W. T. Bonney


" C. A. Herrmann 
• J . S. Brown 

'" 

; 

.. 

'" 

r 
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