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At this time we 110uld lilce to take the opportunity to disouse briefly 

two subjecte that we thought would be of general int.erest. The first of ' 
these concerns the problem of providing the tools for conducting research 

in the difficult speed range around Mach number 1.0; that is, the transonic 

• 	 range. We thought that a review of the current status of that problem 


would be of interest, and Kr. John Stack, Assistant Chief of Research of 


the Langley laboratory will discuss th.at 8Ubject. 


The second subject that we would like to .discuss briefly at this 

time concerns the problem of reducing the manual labor and time required 

' " 
to handle data reduction and the voluminous calculations required in a 

large research laboratory such as this. The capacity of the laboratory 

for making measurements is great. For example, a few days of operation 

of a single wind tunnel in an investigation of pressures on wings may 

yield hundrede of thousands of readings. This situation provides a 

fertile 	ground for reduction of manual labor by use of appropriate 

devices 	and machinery. Progress has been made ' in this problem and a 
t 

..., 	 display ot equipment in current use has betu arranged to be Bhown during 


the luncheon to ay. Mr. :U:. J. Stoller, Assistant Chief of the Instrument 


Research Division, will discuss this problem briefly at this time to 


provide you witb. a better understanding of the display to be shown at 

> t 

lunch time. 

• 
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As you may well knovr, wind tunnels have been inoperative through 

important parts of the transonic range . The phenomena. is generall,,f 

.referred to as 0 chok1ng" . Viewed simply, tile pheno ena is related to the 

fact that the Sp€ted of sound is the speed at which small pressure imp.llses 

trav-el th~'ou5h an.y gas • Tims, ror a wind tunnel without a model when the 

speed of sound is reached in the -·test section which, of course, ~ the 

i;J'l.roat or smallest section ai' tJ1e·whole air circuit, any additional p:res$u.re 

field set u1:J by the fan cannot; travel U?strarun through the tli..roat. to cause 

more ai.r to flow through t..11.e throat. If a w.odel is put in th~ l'<ind tu.rn.1el, 

it in effect makes the test section o:r· Ui.rout area. s .ualler by tht:- rr;>~ce 

the model occupies and thus the amount of air that can norr ttirou1)1 is 

lowered. Furt.iier, the velocif;jl~ field around. ·tJ.ie model has local sonic or 

s.upe.rs01.lic :z·egions which add materially to the choking eft'ect. Thus, .fairzy 

large regions of Bpeed in the,important ref; ion of the speed of sound are 

ttblockedti so far as wind-t.unnel operation, and so data for this ret;.ion ha\re 

been impossible to obtain in wind twmels . the sign.lf'icance of the 8peed 

of sound is so great iliat we· now have come ta m~asure speed in ~rms of the 

speed of sound. I mean, of course, · the Yach nUJ'fi.ber,, tne actual. speed divid~d 

by the speed of sound. 

'.rhis ttc.hokingu lirui tation of the wind-tunnel technique has been a 

serious handicap an~ I'eat efforts have l>ean made to overcome the li.J.il.1. tatlon 

or to devi.se. other methods to do the necessary research . 

You '\'till recall that 2 years ago at the Langley Irispectio.n, we reviewed 

the effort made to obtain aet·odynam.i,c data in the transonic range . J'·t that 

time, 1'te discrissed the ;."1.nd-tun."'le1 choking lim.t.tations that prohibited or 
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made :bnposniblo the obt<"J.inin, of transonic a.o:rodyna..:.ic data ln t."ind ttH icl:> . 

Sowe other methoo.s had teen devised all with more or less serious li:n.1. ti. tions. 

This slide was s Wi'in aG a SU!ICnary of tho discussion to illustrate tt1e l)osl t.iou 

witr1 res:-,ect to the :uethoda of obtaining tra.11sonic data . 

The bottom line shoflm the blocked out z·ar1e,e of :,,ach nu:aber for conveJ·,tional 

closeo.-throat wind twmels usin. ~vha.t was then, 2 yev:rs ago, conventional 
f;. 

tec!mi-i es . 'n1e lino next above s1 ,owed v.ha.t w:as possible by iraprove..mnt. 01 

tech..1.1i'fue. aud [rcutly reduced odel size. Tne next three lines were the 

the tra,1sonic .rani;e. The upper line illustrnted ,what m !iad been ablC;J to 

acco;-,rplish witll what WM then a new -cype of tr•~.nsonic tuimel - a ver;r hi.)1l.f 

develope.... adaptation of the Tfhirlin£; aru concept. Such 'l'U..<:> the posi tio 1 then. 

The transonic tunnel of the whirling arn type and the t1bw;1p 11 or wing-flo1v 

. 	 techniques were the only Laboratory techni-lues capable of operation co•.tL1uo ....sly 

... 
tnrou..g.n the transonic range aud these ruetnocis had .many serious disadvanta;.Jcs, 

limitations, or complications . 

The efi'ort then SUfil!uar~zed was contintled and, since tlrnn, by a special 

new development of a cype of wind-tunnel 'throat, :the "choke" limited speed 

range of -Wind tunnels can be eli.mina.ted. Tbat is, true transonic inc, tunnels 

have been develop d . Securi~ regulations p1-ohibi t coni:plete disclosure of 

'f 	 the means by which. continUOU$ transoniq <>Pt1ration is achlev·ed . '!his .:;1ucl 

can be said . The test section r.d.ght be te:r.:1ed ve;1tilated . There arc r<:CHIJ 

means by uhioh the ventilation can be ooca.~1plished and by the same token, . 

F;ian;r of the mea.us are unsatisfactory . - e have developed a satisfactt:.ir.r OJStem.,• 
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It r.;ust be pointed out that tt1e idea of ventilated throats is .not 

new oxcc1>t in its appl ication transo11icall~r . Va.tilated test sections to 

achieve nullification of wall correcti ons at s'..lbsonic speeds is a fai..rly 

old idea and tl1e tlwory l1a3 bee!1 nvailable an<l alscussed in the 11tcrature. 

In fact, t he; arrangements we are now usinr i n t he transonic rur'l.ge were 

influenced t o a ver," great extm.t b;y the oloel' uu~,sonic s tu<lies . 'l'lle for- .s 

in which th3 ventilated throats ctr test sectiorts have been applled here .::.:i.' e 

designed as well to f..i Ve ze;ro i~all correction for low speeds f'or many t ypes 

of models . 

As a practical construction matter, i..he new type tilroat is so:'lew1.at 

simpler to build - not r equiring a hii-;1 , order of precision as to co1Ltotll' . 

Aerorl.ynai~icalJ..y, large models may be ua ~. It i~ · conservative to say 

models about three times the size tnat would choke at Mach number O. ;; in a 
, . 

conventional turmel of the saue size. 

·tie mm have two large transonic wind tunnels in operation - tlrn I.a.ncley­

8- foot and 16-foot Wind tunnels . In nddi tion, we have one smaller transonic 

wind tunnel au;u"oximately 2-foot throat opcrat:Lnc as a blowdown tunnel, ;.1t 

capable of hirl- Reynolds number because it. ~an be operated to somcthin[: t1t.ove 

5 atmospheres . Under construction is a fourth traiisonic tunnel of t h.:.s Hew 

" type having a test section cross-sectional <ll'ea of approxi.matcJ.y 5o .:;'iua.re 

feet . t 

'l.11e next. slide illustrates sche:rnatically the flov1 for Uie fore part of 

a body as investigated in the 8-foot transonic tunnel for a roach number 

slightly over l . O. 
Describe setup

+ 
Note bo-v wave 

'l'he movie 
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:e cannot yet claim that we a.re satisfied with the present state of .. 

dev·elop~..e1;t. Two problems require furih~r work. One is l.Le 1:ave I cflccti.:in 

probler;1 D.fter t ho t,w.ch number pa.s~es l . O. 1'.e have achieved a conside~·a.blc 

m?ru;e.ni:1z;. of the re.fleeted wave but not yet co:.nolete ca.ncellatiori of tl1e 

reflecte~ wave. Dy modification of the test.iui,. technhr.;.c, vre are a 1lc to 

reduce to relattvc uni!tlportance the effects on t he aer0dyna:dc chd.J.·actcristies 

of ti1e '>"er..i...>\:ened reflected wav<:> • . I::ventun.lly, ·ve e:xpect ·~..:.o accoLiplisa sntisi'actor,y 

considerably wore than required for a closed tlu·oat of the sru!le size. .e have 

made a 1<iater1al reduction from the po•vct· re.:iuired i.£1 the initial iilsta.ll<J.tior~s 

and we cru; further reduce the powc1 • :r:ven so; at present power levels, the 

much larger size raodel that can be i.isec;i much more than offsets the prE>...sent 

a.ddi tional power l"'e'i.uirement . 

In yoi.u• tour todey, you will be conducted through the 16- f oot high-

speed tunnel Hhich has recently been placed iri.. operation having bee.1 

repoyrcred and fitted With this ne1:r throat. You will not be able to see 

the oxact taea.u.s h./ which tile test section has been :uade transonic, out vou 
I ~ 

will be able to see t..:.iat .most 1,19.jor coiupot1ent..'3 of the lri.i"'ld twmcl, that is, 

the drive, the cocling system, the diffuser, tb.e structure, f,cnerally re ·:ain 

fa.till.liar . 

brn 




