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Duaer board room July 7, 1945 at 1600.
Gentlenens

Tie are holding a moeting here this afternoon and are very glad to have
the pleasure of having Dr, IHllikon tho just returnod from Durope aftor a
périod of five wecks in vhich he's been able to lack into the developments
and research going on in Gemmany that we've been investipatisrg, I went to
hald this meceting most informally this afternoon. Dr, - lillikan has lkindly
consentod to caixe here and give us soe of his impm...aions aud for your in-
formation also, we have the roon wired up with a nicrophone and Dr. IHllikens
remorks and his ansiers to questions will be recorded ond we'dl have them
transcribed sp that you pegple may have the benefit of revicwiag thenm later
oh, In casc you wish to ask any other questions e will be glad o obtain
the answiers for you, 1I'm going to ask Dre. lillikan that vhen questions are
aslied that just for the purpose of rccording that you will mercly ropeat the
quostion so thot the mike will pick it up and in that case o will have the
full recording, and partigularily since the mecting is informal I'm also
going to insist that Dr. lillikan sit domm and in that vay Le close to the
microphene t00. I'll just turt the moeting over to Dr. IHllikan,

qu I.ﬁ.]lﬂm:

Thank-you, Capb. lalpine. Gentlemen, this is a ¢reat and very unex-
pected plecasurce and I wasn't prepared to give a talk to such a distinguished
group of people as are here, and actually after a short and in sawe respects
as hectic a trip as this has been, one's ideas, I find aos I sit doum end try
to put a £ow ideas together, are nmot vory well coordinated and synthesized as
yet so that, what I thought I micht do was Just moke a few caments on certain

specific activitics and devolapments vhich I happened to run into in Germany
and England, I should first say that my commonts are apt to be vory limited
in scope. ' I was primarily intercsted in Acrodynamics as applicd %o aircraft
and to missiles, and also very mueh intcrested in the technigques that have
been developed for obtaining rescarch information on those subjects, I am
goine to nention one or two things in my cooments hare that lic cutside my
ficld of Acrodynamics and I'1l perhaps nake special apologics viien I do that
to the people in vhose field they do lie. I thought porhaps you may be in-
terested in the rathoy elehorate, in fact, the extromely claborate rescarch
setup widich has been in effect in Cermany for the past ton ycars or so,
have been very muerous rescarch ostablishments upon qufte a large scale
the auspices of the aircraft ministry, ulhdch is called, abbreviated for short e
as the 21, Ricchs Luftfahrt lHnisterdum. I thought I might list a fow of « .
the major ones and describe a forr of the facilidtios that are in gome of these
establishiaents o that you can see the magnitude and the scalc on which the
Cermans have this Aeronautical rescarch sct-up. The chiof Laboratory, vhich
I presume would be called the DVL, was locuted in Berlin and i@s g sort of
central laboratary cf the RLIl. It might correspond to a sort of combination
of our I#ACA Laboratery and Viright Ficld and the lavy's estebilishwonts sort of
rolled into one, for Acronautical research. First I'11 just list these 4 or
5 major laboratories and then discuss them a little. The first in i:
is probably the famcus llerman Qocring Institute at Volkenrode just cutside
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Drunswick. Then there is the so-called AVA (Acrodynamische Versuchs-Anstalt)

"t Gottingen which was. sponsored by the Aircraft !finistry.aond adjacent actually

on the same grounds, is the entirely independent laboratory under Professor
Prandtl, tho so-called Kaiser iilhelm Imtihm;amwhinh ha:f b;:n a separate
institution for many years. It now looky phys ag i were more or
less absorbed, but Prandtl insists that it is cesentially indepondent agency
and has nothing to'do with the AVA, which is under Dr. Detts direction. . Then
thore's a very anbiticus projoct, vhich was in the construction stage uidch
I'11l describe a little more later, at Ihmich. Finally the sail-plo insti-
tute under Dr. Ceorgii which ves ori;inally at Darmstadt and has been suc-
cessfully ovacuated and f£inally wound up in Ainring ovor near tho Austrian
Tyrol,

How these arc all csscontially aircraft mindstry establishments and as
you will see when I describe briefly some of them, each is an a fairly lorpe
scalo, In addition to that, there are the establishmonts which are under
the auspices of the Viar Dept., and the SS hod a fowr of them, there was quite
a mmbor of other agencies, the only one I'll nention is the Peenammndo
cstablishnent which developed the V2, or Al rocket as the Germans call it
and vhich vas evacuated from Pecnamunde domm thru Gormany and finally wound
up at Germisch and Kochel domm in the Tyrol and was indopendont from the
aircraft Uinistry. liow I thought I might describe very briefly a few of
these establislments and give you an idea of their magnitude, the DVL I kmow
very little about and I think very fow people this side of the water know
much about it becausc that, being in Berlin, was taken over by tho Russians
and as far as I lmow has not been visited by any of our technical pcople at
all, Ve do know the names of the people who were there. Several of the
good ones actually got out of the Russian zone and are scucuhere in the
American zone now and it's possible that some of then may be actually
brought to tho States. In any case, it was a very large and very well
equipned laboratory but I shall not describe it since I haven't actually

seen it. The Horman Goering Establishmont at Volkenrode, Drunswich, is an
enormous place.

Apparontly it was kept from the Allics kmowledpe alnost campletoly
althouch the Gormans said the Russians did knou somothing about it. It vas
built in a woods, in three woods as a matter of fact; and covers an cnomacus
arca, with the nmost elaborate canouflaging -I've cver scon. As a natter of
fact, the canocuflaging goes so far or perhaps it's just the nature of the
woods, that as you walk arcund you can come within a hundred yards of a
building before you sco that it's thore at all. Even though tho sides of
the buildings aren't canouflaged tho woods are vory thick om top, and on -
one of tho wind tunncls they have 3 feet of sod all planted with a forest
groming on top. I've secn the bonbing of the recommaissance photographs
and aj; we nover know it mas there at 21l. In any case it was nover
boobed although it is right adjacent to an airport. The airport was bambed
but the experinental esteblishment was camplotely uatouched. It has enm-
ployed several thousand poople. There are 7 or 8 large wind tumels up
to about 20 fect in dianetor, the working scction of the largoest oné was a
litile over 20 feoet in diamcter. There were 4 very good supersonic wind

tunnols. mmammmwmmmmmmm

¥



e O , v

“ " “off in o ceparato woods by itoelf, with perhaps half a doszen buildings for

“ " the ‘engine division, completely separate fram the aerodynamic and wind
 tunncl. Therc is anvther division in a separate woods which deals only
mthmbproblm,mdchhnslmppoaothemstohbmtebanimc

" panges of anyvhere in the world, underground tunnels that ave very long, a
goodmnythmaamrfootloncvithvoryelabomtebalnsticmcmﬁmapparsﬁ
tuainthm,anlwithnttlommmlsblord.ncsidemys-acmstmm
tic range to give the effoct of sidn winds and yaw on bullets. That's an
enormous and claborate place that I just didn't get to becausc there was so
ruch to scc therc. In addition to that, there is a Rocket rosearch ostab-
1ishment vhich is separate under Dr. Dusaman and some niles away, with large
mathematics and theoretical scction. !

It's a really tremendous place and they told us that they had all the
noney that thoy could possibly spoad, and were ashked to coae in with recom-
pendotion with more to spond vhich thoy couldn't use. Thoy said they ;
couldn't usc their appropriations up cven in the last couple of years. Thoy
were apparently very claborately supported. The establishmont at Géttingen
docs not have noarly the physical equipmont of the Brunswick tumnels. It
has one big 20 foot tumncl, bub thon a very large mmber of sngll special
purpose exporiuental tunnels and other facilities that are set up to in- -

 vestigate spocial problems, Thore are 3 or 4 tumels in vhich they are
doing a lot of work on non-stationary motion. Thoy are doing a lot of
\ flutter work by oscillating heavy metgl pirfoils in water, and thoy get
' ..} very good roproduction of thc normal airplane characteristics. They are
+ ' | apparently using that tochnique a great deal. They have a lot of supor-
" ! sonic tumwls, small suzersomic tumnols, 2 or 3 of thom pretty good sizo.
! They have a cavitation tumnel vhich I will mention a little lator in con-
. nection with a high speed rescarch projoct which they're doing theroc. Thoy
“Thave a vory camplote installation for testing turbine and coupressor blades
and 2ll sorts of thermodynanic and heat transfor probloms erc investigated,
and probebly the best collection of scientific brains that there was in
Germany, if you take both .the people under Detts' diroction in the AVA and
Prof. Frandtl's group in the Kaiscr Wilhelm Ingtitute. So, althouch it
isn’t on so prandiose a scaloc as Drunswick it was certainly one of tho very
offoctive institutions in Cermany. Iumich was thobrain child of Diunlo's
I undorstand, Diumke "3 the director of the aircraft ministry wntil the
last yvar or so, and he folt that there should be in the Sov*h of Germany
an elaborate installation set~up analogous to the i»iman Goeriaz one in
the Tlorth, and consequently thoy catablished this vory claborate one in
“dnich. It vas only under constrettion at the-tine of American occupation,
They have .ore 9' in diamster wind tumnel which reached mock mmber 1, with
about 12000 horse power., -They had 3 or 4 supersonic tunrels that were under
constructicr, cne of them perhaps the most advanced supersonic tunnels in
Germany, which actually, 2 llavy Lieutenant and I discovered and tagped and
the last I know it still had Havy tags on it buk maybe the Army's taken
Lhem off by now. In any case, it was sitting on the cors and had never
beer gssrmbled, The compressor and all the eqipment was furnished by
Brom-Davaria, Switzerland. So there s a contimous-operation supersonic
tumncl that's just waiting theré for somebody to pick it up, ship it off
and put it together sanovhorc clse. It had never been used. They alse
have very elabomte_eng;ingﬂd rocket motor tests installations planned,
The buildings werc about up. They had in the motor laboratory cs I
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rencber, 10 test stands and in the roclet laboratory another 10 test stands,
so that they could carry on 10 sirmltancous tests on either rocket motors or
Jet propulsion or gas turbine type of motors. That was a very elsborate
installation but not conpleted as yet. The most fabulous of the dovelopments
was the largest wind tunnel, I supposc the most powverful in the world, which
was being built under the auspices of the lmich Institute but domm in the
Tyrol just close to the Italian border, in a place called Oztal. It vas
lmosm as the Oztal tumnnel, it had a working section diamoter af about 20!
reached a nock munber of 1, was driven by a 100,000 horse powor which was
obtained fron two 50,000 horse powar pelton vhecls. They put in an enorgous
hydraulic project for 500,000 kilowatts, even put in a dam which was under
construction and 400,000 of the kilowatis would go for electric powver and
about 100,000 vere to be talen to drive this pelton vheel to drive the wind
tumitl. That wind tunnel had been under construction for several years.
It's usually called 70: complete although tho actual steel structure is
scigvhat less than 705 camplete, but apparently all the machinery vas
finished. The two pelton vheels are setting therc. The steel structure of
fhe thing is pretty well wp. The buildings are largely up and apparently

it would have been ready to cperate within another 8 months or 5o, It, by
the way, mas equipped for handling camplete Jetpcmplantsuptoatieast
4000 1bs. thrust with full power and running at a mock number as close to

1 as you could run withoup hawving the tunnel choka. It's a rcally gargantuan
undertaldng. The only other one that I vant to mention is the Army one,
which at the tine that vo were there was in Kochel having boun evacuated
Fron Peenamunde, vhich vas primarily a ballistic resecarch establishmont.

As I say, all of the worl, practically all of the work on thc German V-2
‘wias done by this Peenamunde group, It wes a very cxtraordinary group.

Thoy had no geniuses as far as I could discover anzon; thom but a large
umber of highly coupetent and qualified engineers and scientists. Lut as

T say, hene of them being outstanding, they turned out what to my mind was
the greatest volume and the finest supersonic wind tunnel work of any place
in the werld. I think the material that they turned out during tie coarse
of this V-2 Aerqdynamic research is sinply remarkable and we are fortunately
going to have a complete record of it., The Army had Dr. Zwicky as a Techmician
and he got them to work at 0:00 in the norming and cracked the vhip and made
thom all, finish up all the reports they were mriting. They had buried mosp
of their docunents and ho made then dig them up, put- the photogrgphs back in.
\ie're going to have 103 roports out of Kochel and a nice volume vhen Zuicky
gets through with it, vhich is abeut now. Thab project actually was handled
better I think than any of the esteblislments we moved in on. Vie will have
a conplete docunentary yecord of ewarything they did. The tumncls are still
thore. There was no fighting in that area. Actually I think your Lt. Cdr.
Biot from here shangided a tank cajpany and went in and took ovar Kochel
before the coubat troops had potten in and put a guard on it so that nothing
wes disturbed there, They had Ly the vay, two supersonic wind Sunncls about
15" by 15" cross-section wvorking sections vwiich ran intermittently. They
cvacuato a great biy sphere dovm to vory low prossure, and then let the air
rush through the tumnel into the sphere and they can run for about 20 seconds
during which time they get their observations, ?heylmvuthehighestmgck
mmbers of any tumnels actyally rumning in Germany going up to mearly Ly
times the speed of sound and actually have done a sigply encemous amount of
work on projectile shapes, thin, small wings on projectiles. These proposed
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sgain, vihich has been protby well dropped out of the catagery of things that
vic were intorested in in America but it does scem that twrith swacpback you've
practically got to have tipslots end they've got to be very carefully de-
signod, so that you can maintain the 1ift of tho. tips and not have
latoral instobility. Another thing is that the norial high Lift devigces om.

. Convenfiional flans don't show up vory mell with high sweepback and the
Gervans have developed, cspecially for these, vory thin pointed wings vhich
are nccessary abt high speeds; it's a nev kind of flap vhich is a nose flap.
with a little picce of the leading edge sinply £lipping dom from the lead-
ing edge of the wing and sticlis cut liko thids, It is the damnsst looking
thing .you ever saw in your life, but the lift actually goes up to quite high
values and it worlks iith sweepback, that is a cevelopment vhich as far as I
" Imow had not been used in £light yet. Cdr. Sweney may correct mo in that

but I don't believe that it appears on any aiyplanes, but it certainly is
" going on tham in the irmediate future, \iell, that's onc of the ficlds vhere
we have a lot to do and we've spent a lot of time and gotten a lot of effect
- in reading all the reports the Germans have tritben, because there are a lob
of them on this wholc sweepback technique. Another one which to me is very
interesting, vhich is a little further off, is the development of ram-jets,
or jet-povwier plants vithout campressors. There vere a lot of peeple working
on that, but therc wvere two developuente vhich I think were cutstanding; one
was by the Fdlkewolk Co., a young fellow named Pabst wms responsible for it.
Tle had first golten a new conception of how ram=-jet works, vhich I think was:
a very fruitful conception. Perhaps it invorest you if I deccribe it.
in just a second. The ordinary calculations for ram-jets are usually done
by calculating the nomentunm cazing in the nomentum coming out and the thrust
is the difference, the excess of the momentum going out over the momentum
caxing in, and that has alvays been somevhot unsatisfactory t¢ some of us
and apparently i% vas cntirely unsatisfactory to Pabst becausc Pabst had
sald you don't ever get a thrust cxcopt when it is the result of some pres-
sures acting over a surface and ho wasn't satisfied just calculating these
overall momentun exchanges. Ile said vhere does the pgessure act, and vhere
doos the actusl force éxist on the ran~jot, and vhat he discovered wms a
thing that one would thinic of if he thought hard enough and clear cnough,
imnediately, is that it is the pressure, the suction, over 4lic leading cdge
of the ran~jet. It is cxactly lilo an IACA cord, and the @ffcet of the com-
bustion inside is primarily to put a blocking effech in, which gzives you a
stagnation point on the inside of the comd with a very high velocity over
the nose and he calculates the pressurc distribution and gots the resiltaent
forvayd force, the thrust, and his ran-jets are very reasonable, sensible
looking thingoc. Thoy look vory mueh like yoll de i .
short and fat Inciln@ of vthose preat long things Ehot gvory s
t wab ore very important dovclopnent and
t o bocane entirely convinced because the internal shape of:
-the ram-jet is so inportant that you couldn't have these terribly long things
and therofore it was necessary that the combustion chamber be shortened, so -
ho campletely abandoned the idea of combustion of Iiquid fuels. - Ilo uses only
gaseous fuels and vhen hie uses pasoline he uses a scparate little combustion
chanber and vaporizes and preheats the gasoline before ho feeds it into his
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conbustion chepber as a pas and vhen he does that his total combustion chauber
is only obout that long and it's indepondent of scale. Il builds his models
with the same size &ctual combustion units as full scale and the vhole ¢
bustion chamber about that long and that's all you need. [l gets 1007 ¢
bustion in sone 20 continoters. fThose things arc very remariable and that
has been tested in the high speed wind tunnels up to a moch mmber of 9/10%s
‘and gives a fuel consumption as far as I can discover, although I don't have
the fipures very accurately on the internittent notor/figures that I've seen.
It's a very, very reuari:able developmont that vas not in flight either, but
they had thought that Focke~ilclfc was working on planes to use this ram-jot
as a power plant, The other is a still more fasinating development, which
is the high mach musber supersonic ram-jot vhich Ostatuch from Goettingen
had been working on, and he said the essential problem here was to get a
supersonic defuser that will give you large pressure recovery and he had.
actually developed a supersonic defuser at a moch mmiber of 3 which Zave him
tuice the impact pressure that you would get with an ordinary Pitostatic tube
stuck up there, out in the frec ctrcam. He caused a series of oblique shocks
to occur so that you got the welocity successively stepped down until just ;
before the entrance to the actual closed defuser the wvelocity was only
slightly above the speed of sound and then had a normal shock with a rela-
tively small cntropy increase and pot this very efficient supersonic defuser,
he had calculated. They had not made any actual burning models of his defuser,
his wvere designed primarily for missiles for the Tar Department not for the
aircraft people, but he had made calculations on the basis of his actual cx-
perimental data and at a moch mmber of 3 he got overall thermodynamic el~
ficiency for his ram-jet of between 40 and 507 which is a perfectly fantastic
figure. The compression ratio that he gets in a noch nmmboer 3 i5 19 to 1,
which nakes the high thermodynanmi¢ efficiency not unreasonable. That!s zome-
thing that I think very definitely is going to be pushed very, very rapidly
and we have his complete reports and designs and I think we can go right
ahead and vork on it. .
Another development vhich is out of my line but vhich I will take just
a mimute to describe, or rather two developments in the gas turbine field -
which apparcntly aro not very well knom by the power plant people yet, one
‘was done at Goettingen and was a ceramic heat exchanger for gas turbines
vhercby the heat of the exhaust gases from the turbine is taken out and fed
into the air coning fron the conpressor before the coubustion chambers so
that you get a regencrative turbine cycle. The weight of this installation
is very light. The weight is about 3/10 of a pound per horse power vhich
is fairly lheavy for a jet engine but the thermodynanmic efficiency is up
~J.around L0 or LSZ. A 5000 kdlowatt shaft povor turbine had boen developod
!topmtln'.:ﬁ-Z&s.- The !E-20L s that long range bomber that they were
tallding about caming over and bembing llew York with, and the turbine for
that vhich was to deliver 5000 kilowatis shaft power was to have the Ritz
| heat exchanger on it and the fuel consumption calculated on the basis of his
ocxperinents for that vas .31 1bs. per horse pover hour which I think is -
thrust horse power per horse power hour because the comparable figure for
L-cycle Otto engine and propeller that he gives is .48 which the fuel con-
suaption is cut dom to not vory much over, well, it's about 2/3 of vhat
our prosent fuel consumption is with this device., Ditz is a first class
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mention, Dr. Schmidt, but I think certain development has processed far
enough and looks as if it had enough promise to be worth very, very, care-
ful investigation by cxperts who are morc able to judge its value than I

am. The other gas turbine developrment was done by Dr. Schmidt vho vas the
director of the engine laboratory at Drunswick at the ilerman Goering Insti-
tute. Vhat ho was trying to do was to get higher combustion temperature.
and in Germany they were apparently terribly limited on alloys. Lverywhere
you went thoy were struggling to malke the cheapest kind of materials viork
for them and they apparcntly had no alloys to make high teoperature resistant
steels, so his problems was to get high temperatures viithout the special @ -
alloys and he did it by a very ingenious system of water coolin;. He drills
3 little radial holes in each of the blades of his tarbine and the wvater is
forced in through the hollow shafts and as it pgots into thesc little radial

holes and the surface is hotiter than the center of these little holes because of -

all of the heat coming from the coubustion and so you get a slight differcnce
in density of water on the edge witich is heated and the vater in the center
vhich is not so heated and in the tremondous centrifugal force ficld due to
the rotation, it gets up to 2000 g, you get a very intense circulation with
the water coming out the sides of these holes and dovn the middle, and out
near the outer edge of the blade where you need the ¢ooling rost, the con-
ditions are such that with this tremendous pressure the vater is actually
about at the critical stage (doesn't kmow whether it's a gas or a liguid you
get very, very high heat transfers) and he says that there was plenty of
cooling to carry avay the heat from the blades without any difficulty at all. .
Thon the water is forced dowm into the middle and as it ~ets into tho shaft
the pressure is reduced and it is driven out the other end of the shaft as
steam viherc it drives a little awxiliary turbine (little steam turbine) and
is cooled dovm and goes back into the cycle. The lian Company, which is ons
of the largest rotating machinery campaniocs in Gormany, had contracted and
- was building a 10,000 kilowatt stationary pover plant using these mater-
cooled blades in which they had guarantced an overall thermal efficiency for
the plant of 357, They expected to got up close to LO but it guaranteed 35,
llc vas able to run his combustion chamber, his combustion gases, at 1200°
- centigrade which I think turns out about 2300 Fahrenheit, with ordinary mild
stcel blades. As far as I know the highest temperatures we can reach are the
ordor of 1500 Fahrenheit so he's pushed tho tomperatures up 500 or 600 degrees
with this thing, but it scems to me both of these arc devclopnments which are

well vorth sone investigation by pover plant people and may really cause con-
siderable revolution in our powor plants. '

I think that I talked longer than I cxpected to now, I think porhaps I
had one other item dovm here to mention which is research airplones. There
isn't very much to say about that oxcept that both the Germans and also the
mﬂ.tiahhadvoryactivepmcmmmrm'devolopingd:plmstosonpinto
this supersonic region. The Germans had one designod by Lippich vhich was
under contract by Sieble designed to reach a moch number of 2 with 2 rocket
notors of the type that powor the LE-163. That was a very carefully laid
out design with a lot .of vory intercsting features om it. Junkers was devel-
oping an improved 163 which I think thoy hoped to get up to the
speed of sound or a little through. Licsserschmidt was doing a very claborate
series of research airplancs ip an attenpt to push the 262 up higher. They
weren't hoping to get through the speed of sound. They were perhaps closer
totechnicalairphmsthantheaeotbrs,butit'sfelttmtpeoplemnry
mch interested in and a lot of work was being donc in Cormany and I mysclf
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feel that a lot of work should be done here because I think the problem that
we're running into as we get into these snall suporsonic velocities or high
subsonic velocities are so difficult thot we jJust won't solve them unless we
get sone airplanes up that actually fly at those speeds. I think that you
only get these with airplanes specifically designod for that purpose and not
designed for any irmediate military operations, lell I've talked longer than.
tlli;dmctcdto, and I'd be very glad to discuss anything that you care to
CUsSS. i . -

 Beginning of questions and ansvers:

Qhestiow \that's going to happen, Doctor, to the pear that ic over there, wind
txmlsandtmt.sort.ofswff is there any plan made for the shipment?

Dr. Iillikan: mequostionastormat'stohappe to the wind tunnels is apparently
' still very much up in the air. I gather .that a meeting is being held early
next weck which as far as I know is the first time that the various a encies
m@mstedlmvoevargottenarmatabloammenmllbe ome table bang-
Ang and deciding as to vho's - ~.(eneral Phillips callinc} think. I'm
surce the Ilavyi./.ropresonted and Ordnance, ClIO, mmﬂ,amlltmnkm,

there are « - - :

ua onhavogottensofartmtevorybow

that some Gorman personnel are to be brought over herc. Justrthntthemchan-
imorhmﬂwymtobotmtodandhandlsdIdon'tbonmambodyhna
faced yet or solved. It'navoryd:l.fﬁcult"roblm.

Saneone clse: That is be:l.ng mr out by OP16, ilaval Intelligence. Vie're going
into that watter in order to bring it undor propor control and expect that .

they will handle thesc people that are brought over and make them available
to us as desired. -

Dr. Iillikan: Yho's OP16?

Someonc else: That the llavy Intelligence Contern OPAGPT received all information
and captured cnemy naterial and the scientists are considered no more and

no less then captured eneryy material and will be treated as uch. They will
look out for them, Sir,

Dr. 1illikan: Thore is certainly a lot of material that is valuable, no question
about it. Je've had very active people both the ilavy, the Air Force and

Ordnance, have pulled out a lot of stuff and put it into pood safe Anmerican
territory for further distribution..

Someone else: \Vell, that's vhat I had in mind, Uhile all the meetingc are beixc

heldinuavhinctmltm.anmobodyovorthereou‘_,httobetryinctocota
hold  soue of this stuff.
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win tunnels hadn't lcen noved vhen I last heard. iio sent dorm just vhen I

o Ii1likan: They have beon petting a lot of it. As far as I know these llochel

left, a team to work on this !lnich wind tunnel. “e got hold of the fellow

who did the designing, he vas a formor !IT professor o was there and was

very cooperative with invontorying the whole thing and telling us just what
parts belonged together out of this terrible mess. That was onc installation ’
- which was very scriously damaged, but not by fighting, it was the displaced
persons and nostly GI's. They came in and were billeted there and there was
nobody to protect the place, and it's a ness! Iverything is dumped together
and it's an auful ness. It vill talke wecks to straighten it ocut. Tlie recom-
nended that they get 10 or 12 German engineers that were setting around there
doing nothing vho had actually constructed this thing and put them in to clean
‘up the noss, and they were vory amxious to do it. They wanted to go to work
to do sonething so I think that our team is now vorking on that tunnel, vhother

they've actually cvacuated it or not Im not sure.

Question: Doctor, from your observation over therc in regard to the larger picces

of equipment, ote,, vhich would Le impractical to transport over here, vhat

would your opinion be in repard to tho possibility of our establishing a
unit in order to operate and seec the valuc which can be obtained, until we
could duplicate thom in this country? :

Dr. 1=1likan: The Dritish are tallting about doing that in Volkenrode. You soe,

that is in Dritish territory. 1/e had it, thon the Dritish moved in and took

over and there is talk about their operating it as a British establisiment.

I gysclf an inclined to think it a little dangerous. I think we just don't
want such big research centers left in Gormony and I thini: we ought to pull

then out or blow them up, probably that's a pretty tough thing to say to the
poor Gernan scientists, but on the other hand, I don't sce any assurance that

tho things won't Le misused again. Dut that is a purcly yersonal thing and

this is obviously something that's got to Lo scttled on very high levels,
proaising determination.

~—

Quegtion: That would be. aftor wo had had an opportunity to study and repmdnce :

them ourselves. ‘I wvas thinking of using them up until that tine and destroy-

ing thea later. I just vwondered if you had a chance to obsorve vhat misht
be practical billeting? . ;

Dr. !H1likan: Sone of then could certainly be used, There's no question that "
Kochel could bo run today and all of Drunswich and 2ll of Goettingen could
be used, they could start right in, local staff ready for action.

Capt. llalpine: ihat is the attitude in general of the Corman sciontists toward
the cooperation in that way? 3 .

Dr. Ifillikan: All the experience I had, with two or three exceptions, werc nost

~

cooperative. They are prinmarily interested, I think, in science, technology

and they don't care much who they work for. I don't think there were neny
ardent Ilacis among these technical groups. There probably werc a fow, but

I don't beliove there werc very many of thams On the other hand, and I fimd

-n-
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the samtmmtruouimthobestofthouirphmdeai@arsmtmdto, I
findagroutdiffommebctmonﬂmmssofthesitmuononthepart
of thoe professor and the fellows in the rescarch institutions, and the nen
in the aircraft factories., The men.in tho alrcraft factories say, we know
we're through, theretllbe no more airplane built in Germany, and they would
lile to conie to the States to do anything they can so that they can go on
voriing on airplanes. Pcople in the the research institutions arc kind of
thinlking, woll protty soon this is going to be over and w'll last out 6.
months and then wet'll o back to work again, Prandtl for one * lmow.

Col. Dane is in charge there in Goettingen, and Prandtl couwos cvery day end
tvants to !mow vhen he can start to work again, in other words, the scientists
Just don't see that chancoes are they arc not oven going to got to wark again
in thosc same establishments, bLut alost all of them were very cooperative.
Apparently during the early dgys there was sone non-cooperation and a fewr
tough fellows like Tony Diot put guns at than and they got pretty cooperative
but by the time we got there thoy were all very cooperctive, They are cll
just scared stiff of the Dussians, that's one thing. Thoy're just scarcd
stiff of tho Russians and they say they vant to work with us against tho
Russians. . .

Question: Ilow far along vere they toward plans of landing the rockets and buzz
bombs ? :

Dr. [41likan: I heard, of course, about the tailes about rockets and buzz bombs
that were to cross the Atlantic, and Lindbergh vho was over also on ilavTeclisZu
auspices about the tine I was and spent about two days talking to lesserschinidt
hinself, Willy licssorsclmidt and liessersmitz spent all the tine talldn; to him
about long-range rockets. I think it was a cover up myself, I never was able
to find that they really had these long-range rockets vhere they were close
enough to be initated. I think llesserschmidt thought he vould rather talk
about long-range rockets than about 000 m.p.h, airplanes. Probably, but I -
don't know. Lindbergh didn't think so, ho thought liesserschuidt was being
honest with him. I'm a little dubious. They certainly werc vorlding on it
but ng%on'tboliove they were as far alons as the scare headlines lcad us to
(uestion not clear.

Dr. Iillikan: That is very hard to tell because we do have I know, extensive plans
and in sanc cases the comstruction bas bezun on supersonic tumnels, but that
naterial has Leen so terrifically classified and so difficult to find Just
vhat wasing on that I don't knou jJust vhat supersonic tumnels wetve got
- under, I know vhat ones I've been working with but I don't know any of the
[IACA tunnels, I know that tlgy have a lot of them, it's very hard for me to
tell, I could say how mach you would have to expand what is actually now
existing and rumning but how much you'd have to expand, vhat is under con-
struction I just don't know, I'm inclined to think that our supersonic, no.
I'd say our transonic cquipnent, the wind tumncls to o to the spoed of sound,
say 9 or 10 foot throw, that sort of thing, is probably as pood and perhaps
better than German's now, The supersonic tunncls, they have a lot of them,

—13-



and I think we should have a lot of thon, they're not enormously cxpensive
things so I think that duplication in that field is awfully hard to do.  There
is so much work to be done that it's pretty hard to get the many facilities
arxd to begin duplicating, : E

Question: Do you think the rapid strive in methods used by the Germans is partly
" due to the larpe scale programs they had or is it due to thoir education, to
their systen of educating people?

Dr. IH1litan: 1iell, I think it is duc to both., I think their systom of training.
engincers has been better than ours. I think wetre improving, and have been
stoadily inproving for the last 10 or 15 years, but I don't thinlk we are quite
caught up to them as yet, and I think this procedure vhich thoy followed of

-~ getting up considerable mumbers of somi-independent organizations pretty well
scattored throughout, coordinated by a contral supervisory group, is an cxcol-
lont system, and I think the decentralization of sctting up a mmnber of ostab-
liohnaents when worlding on this type of a2 problem is a very inportant eleuent.

I think the Coernans were uot as good as we, in the direct contact betimoen the
people doing the rescarch work and the users. It ic one of the great surprises,
alwvays is, that you look at this tremendous anount of material and then you
conparc gerodynamically the actual combat airplancs that the Gemans werc fly-
ing with our combat airplancs ond until the Jets caue out I think our airplancs
wore better and T think the difficulty was that they did fight through this
Reichs Luftfalrt [Hnisterium which tas a sort of a wuffer. There wasn't a
direct contact betwveen the agoncics like the desks of a Dureau oand the people
who were doing the developient, and it certainly harmmed the putting into actual
practice of these developments. Therco is no question about it. There sere
apparcntly considerable changes about 2 years ago. I think another of the-
reasons why the Gernmans went ahead further, in their fighters for cxarple, was
this dictone that cane dowm frou topeside apparently in about LO or so that
wore going to concentrate on product on, they let the developnent go ahead,
but they didn't let it get into tho airplanes that were being built. They
said that thoy would freesc designs axd turn out lots of airplanes. They

woke u» about a ycar and o half ago to the fact that that wouldn't worlz. Since
that time there has Leen a trenmendous surt, for exanple the 1T-262, the de~ . .
signer told us was flying and in the air in 1939. The phototype (they couldn't

get anybody in the air ministry interested in it) was dropped until 1942,
Thank God for that.

Question: Mhat about preflight research, that is full scale and model?

Dr. Iillikan: There vas a good deal of that, I didn't have very rmch contact with
it, therc wvams onc group at Gocttingen woricdng on it. They did have small groups
scattered arocund, onec at Goettingen, thore was an oxtonsive onc under this sail-

anc institute vhich vas ot Darnstadt but that had moved to Ainring.and I
-didn't get to Adnring., The main conter of their flight test rescarch was in
the neighborhood of Derlin, vhich is Russian territory so we didn't get in
there at all, Inay be that sone othor nembers of our ilavy team over there
1ill have nore inforvation than I've ,uw, on preflight rescarch. They did do
a lot of it, a great deal,
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stion: Didﬂmyhamnnyﬂﬁ.ncinﬂnsxrogmnwm‘oﬂ&;htnochln? For examaple,
mchmmberofabmt}OB--u‘Bmdel--— '

» Iillikan: Their kilometoring I think, was not verhaps as far along as owry

O eir dhwlo redor toohniquo, g0 T an teld, weo definitely behind ours, Us had
the jump on them and the kilonetering goes along with that. They werc working
on Hlmeter but I'm inclined to believe-that we were perhaps ahead of‘tlm. .
7ilemeter strains, I think, risht now to certain within 107 or about J - - -,
They wore getting started very elaborately on ballistic measurements, that is,
photophilous light and diffeorentiating the projectories and petting the forces
in that vay. That!'s a pretity complexed technmique and takes ¢ long time, they
were doing that largely with the guided missiles, and I don't beliove they had
rch on actual measuring forces and kilometoring them back.

, Question: That means did they use i.. confiming their tumel corrections and —-
Dr, Idllikan: They vere in a state on tunnel corrections lile anybody clse. |
Quosti.on: Mt.'s ono of the objections? '

Dr, !41likan: Yes.

Question: Doctor, you spoke of tho suporsonic tunnel that is all crated and.
ready to go, ready to come over lcre, labeled, did you get any inpreocsion
that we're not on the ball, enough in gotting this material, insuring that wo
aetit, dc you think me nced to exanine our system for procedure for getting

hat material over here? ] '

Dr, “dillikan: I'm afraid that I'm just not familar cnough with that system of-
tranomitting material to have an answer, I, nyself, didn't get any out. I
think we ought to Le getting docuaonts back faster, roports, etc., but that
is probably a function of a lack of sixmple clerical assistance in Paris,

Someone else: I reccived one :;dicce of equipment already froa one of my cnterprises
in this ficld —-—.

Dr. [3llikan: T think that systom is probably sot up and vorking pretty well,
don't we use largely the Anyy's facuitioa in the field?

Capt. llalpine: Yes, everything is under shape ——. Dr. would you pive us sone
idea, vhat I think would be of intorest to the people in general, as to how
you think this data will be handled, how much thero is of it, and vhat kind

of a job we are going to have as a result of vhat our mission has boen doing
over there in Germany?

Dr. iillikan: You moan this wholo data situation, well, that's an cnormous problem,
there arc literally thousands, I don't lmow how many thousands of tons, of
docunents and material that has collected over therc and it is a perfectly
tmﬂ.ficproblmhwtogotitbaclgamtogetitdistributod. To my mind
the most essential feature of tho vhole thing is tize. It's not going to do.
s any good in tuo. years. iie've got to have it now if it's to do us some
good. I've been having some conversations with the AAF, vhich has amt-up

R
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ﬂhichlool:stomasﬂxoudxitm'roinctoﬁmction. Ithinksamcoordimtion
between the Havy, AAF, and tho Ordnance Departnent of the Army can rosult in

petting that material back here in protiy camplete form. I doa't think any one
of the three agencies has a camplete enough filo to varrant doing it by then-
selves, I think they've pot to be pooled because the file has got to be camplete

if it's to be useful.

Capt. lalpine: mxma:iymﬂunl.zt'agottobosatmmsommmaam_
Axm'-uavyaccmyorsaneﬂdng'

Dr. Iillilan: I ﬂrl.nlc in cffect wo'd better jump aboard the AAF bandvagon, thcy'vo
got it sctup, I think they've got the facilities.

Capt, llalpine: ‘L'no facilitics of IACA night be m:pamlod in that direction too
and act as a contral agency. )

o Hllikan: I'm inclined to thinlz that the wvay they've got it setup probably
thobostth:l.nctodomtousoandmnpl:\fytlwfacilitioamichtmmis
setting up for it, both in Durope and in this country,

Capt. lialpine: To bo fed frou the Allies docunont conter which is cstablished in
Tondon =-- or then to joint Army-ilavy activity over here.

Somcone else: I see, Sir,

Dre illikan: One thing that I would like to make a very strong plea for is that
- all this naterial be classified just as low as possible; it's now secret or
top sceret over there. There just hasn't been a determination, and it secms
tomtobeuaem,it'scottohavotlmm:dmpoeaibledistributionamng
our poople, and I think it should be classifiod domn just as soon as poscible
to as low a level as is consistent.

Capt. lialpine: The Germans already know all about it, othorwise we wouldn't have
1t!mc,thoquosuoninthatcaaeishmmmhdotthapnmsohnvoandhw :
mch e need to keep avay' fron thenm.

~Dr. idllilan: Certainly, the thingsve know the Japs have, liov ouch I don't lmotr,

Capt. : alpim Vie don't want to kecp Dr. ;illikan here too late, very lad to have
you ask any further questions that you'd lile to have Dr, !.E:Lllil.ananswer.
Dr. “Alliken is going to have to cateh a 7 o'clock planc tonizht for wright
Field, appreciate very umch his coming over and talking to us. There nay be
saxc other questiong howover, that we might ask in the next few nintues.

Question: Imﬂmmmqmmcalmcmhmsofusmacmic
energy? . X

Dr. iillikan: llo, Alsos, I presumc is handling all that. Alsos miggicn vhich
has been over there a long tiie, is supposed to handle scientific developments
other than acronautical, I thini, .
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apt. llalpine: That is being handled t00?
Dr. Iillikan: Yes, sir, I'm sure it is.
(uestion: That would you say is the conpara..lo size of their combined « -« =?

Dr. :4illikan: Vell, it is certainly larger per capita, considerably larger, whether
it is larper in numbers of versons erployed, that is the case here, I would

. guess it sonevhat larger but I would hate to be asked to justify that in Dlack

| and mita. Certainly, rclative to the size of the country, it is considerably

f larger. /

Capt. [lalpine: Relatively, t}hay have many more people involved in research than
we have.

wuestion: twhich one of these planvs say for exmple vas cmva.rablo in size or
larger than Langley Field?

! Dr. 4llikan: I don't tidnl: any one of them was larger, but there were quite a

, large mumber of them and as I say, I think the DVL would be the most analogous
} and that I don't have any late information on.

l

|

I

@uestion: jeuld sevaral compare in size?
, Dr. '41likan: Yes.

Question: Doctor, did you run across any of the Delvus series of aircraft?

g o H1likan: Yes, that's the Lippish developnent, I didn't spend any tine on
that particular development myself. I vas concentrating more on the rosearch
lab, I did spend a little time with the Yonkers people interrogating, and a
coupl¢ -days with ir. Folk of liesserschmidt, who is a very, very brilliant and
cavableenginaerandlundorsbandarranﬁmonte are being made to bring him °
over here, "I think he can be extremely valuavle, I think he is responsible
for the ilesserschnidt developments., Ile's a young fellow about 38, but I
didn't actually have close contact with the Lippich, Delo developments,

Question - -~ - =

been into Berlin as yot. For the information of everybody I'd say that inas-
mch as we arc herc on a confidential level, it is not expected that we will
ask for any blankel permission of any kind to go into and jet any information
out of the Russian areas becausc of the plants and cstablishient which they
hold, The rcasons for that being that if we did we would have to no doubt,
grant a free oxchange and area vhich we hold happen to have about 907 of all .
tho really valuable rescarcli and technical information in it and only about
107 in vhat the Russians hold. The Russians would probably be very glad to
grant us permission to go over there and say "Yes, that's perfectly all right,
one over

let us ¢ andsoewlntm'vegot" It would he a 90-10 exchange
probably and in their favor.' Therefore, wo are not at prosent malking any
great efforts., If we find things already taken over by the lussians we're

-
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not makin: a great deal of offort to go into it now, later on, we may be able
to pat ‘hings on an c:change basis, you give me information on this pioce of
ntorialandI']l@.veywintonntionontlmt. The sanc way that we usually
do in exchange of foreign information during peace times, buttheot.herway

would be decidedly too hard to baldnce that systou. - - -

Quostion: Do the U.S. and Dr.Ltain uborclmnge 1n£omntion on capbured equipnent?

s [41likan: The Unmited Staics and Dritain are inm'clmngmg ovcrym:lnc
freely, there's no question about that, ~ur people come and jo into t.he cs~
tablishments the Iritish have and the British into our placos., but the
Russians have been prett) ticklisi: about it and we have decided pretty much
to lay off and we've profitted protty well by doing do.

Wuection: - - -~

Capt. llalpine: Yes, from the infomntion found in Gen:mw, in documents, ctec.,

going into places.

Dr. iillikan: Iy gucss is that the big German establishmont at DVL is probably

pretty vell banged up. The rcasom that this 907 figure that the Captain
nentioned is almost certainly true is becausc most of thesc research estab-
ligiments vere not fought over, the damage wvas done largely by GI's billeting
in them, not by battles. And our advance was so fast through this region
that uur:ro vasn't much fighting and there was very little destruction due to

Capt. [lalpine: Do we have any othor questions. If not, sir, I'm sure we all

aprreciate very much Dr. illikan's talk. Thank-you.

S



