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Duller board room July 7, 1945 at 1600. 

Gentlemen: 

Tle arc holding a neetinG here this afternoon and are very glad to have 
the pleasure of laming Dr. Talliicanitlo just returned from Europe after a 
period of five creeks in zhich he's boon able to IQ* into the developments 
and research Going; on in Germany that 'move bean investinatii*Z, I trant to 
hold this reetinn most informelly this afternoon.. Dr. 	has kindly 
consented to case here and Give us sale of Ilia inpressions and for your in- 
fo_rmation also, up have the roan oired up with a nicrophone and Dr. "illikuns 
remarks and his answers to questions will be recorled and.we'll have then 
transcribed so that you pawl° may have the benefit of revievian then later 
dn. In case you wish to ask any other questions wetrill be glad to obtain 
the answers for you. I'm doing to ask Dr. Wlikan. that „hen questions are 
asked that just for the purpose of recording that you will merely repeat the 
question so that the mike Trill picic it up and in that case to till have the 
full r000rdinc, and partienlaray eine° the meeting is informal I'm also 
going to insist that Dr. =liken sit dorm and in that tray he close to the 
microphern too. I'll just turn the meting over to Dr. Ltillikan. 

Dr. Pileiwel. 
Thank-you, Capt. Halpin°. Gentleman, this is a Great and very unex-

pected pleasure and I wasn't prepared to give a talk to such a distinguished 
[;rasp of people as are here, and actually after a short and in some respects 
as hectic a trip as this has been, one's ideas, I find as I it dorm and try 
to put a Lou ideas together, are not very well coordinated and synthesized ae 
yet so that, vi at I thought I might do teas just make a feu camments on certain 
specific activities and developments yhich I happened, to run into in Germany 
and England, I should first say that my comments aro apt to be very limited 
in ecope. I was primarily interested in Aerodynamics as applied to aircraft 
and to niesiles, and also very much interested in the techniques that have 
boon developed for obtaining research information on those subjects. I am . 
going to nention one or the things in my comments hare that'll° outside my 
field of Aerodynamics and I'll perhaps make special apologica when I do that 
to the people in those field they do lie. I thought perhaps you may be in-
to rested in the rather elaborate, in fact, the extreuely elaborate research 
setup Ulrich has been in effect in Germany for the past tan noara or so, t

un
Aher 

have been very numerous research establishments upon quo a large scale 
the auspices of the aircraft ministry, which is called, abbreviated for vhort 
as the LUZ; Riechs Laftfahrt Uinisterian. I thought I right list a Levi of 
the major ones and describe a few of the facilities that are in some of these 
establishaents So that you can see the nagnitudo and the scale on which the 
Germans have this Aeronautical research set-up. The chief Laboratory, which 
I presume could be allied the UVL, was locnted in Berlin and tts a sort of 
central laboratory ef the WiI. It niGht correspond to a sort of combination 
of our MCA Laboratory and -aright Field and the Navy's establishments sort of 
rolled into one, for Aeronautical research. First I'll just list these 4 or 
n major laboratories and than discuss them a little. The first in Leportance 
is probably the famous Doman Goering Institute at Volkenrofe jurt outside 
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13runswick. Then there is the so-called AVA (Aerodynamische Versuchs-knstalt) 
t Gottingen which Was. sponsored by the Aircraft:Axistry.and adjacent actaally 

an the same grounds, is the entirely independent laboratory under Professor 
Prandti, the so-called Kaiser Vilhelm Institute .which has boon a separate 
institution for many years. It nee leaky physically as if it were more or 
less absorbed, but Prandt1 insists that it is essentially independent agency 
and has nothing te'de with the AVL, which is under Dr. Dotty direction. .Then 
there's a very ambiticua projectp•which van in the construction stage which 
I'll describe a little more later, at Illinjoh. Finally the sail-pla insti-
tute under Dr. Georgii vhichwas ori;;inally-  at Darmstadt and has boon sue-
cosaMlly evacuated and finnllywound up in Ainring over near tho Austrian 
Tyrol. 

Ikw these aro all essentially aircraft mlnietry establishments and as 
you will see when I describe briefly some of them, each is on a fairly large 
scale. In additial to that, them are the establishnonts which are under 
the auspices of the "War Dept. aryl the SS had a few of them, there ores quite 
a number of other agencies, the only one I'll uention is the Peonarainde 
establishment which developed the V2, or A4 rocket as the Germans call it 
and 'alich was evacuated from Peenamunde dorm thru Germany and finally wound 
up at Garmisch and Kochel dorm in the Tyrol and van independent from the 
aircraft Einistry. Dow I thought I night describe very briefly a feu of 
those oetablishments and give you an idea of their magnitude, the DVL I know 
very little about and I think very few people this side of the water know 
much about it because that, being in Berlin, wan taken over by the Passiare 
and as far as I know has not been visited by any of our technical people at 
all. Wo do know the names of the people who were there. Several of the 
good ones actually got out of the Russian zone and are sonevhore in the 
American zone now and it's possible that nano of then may be actually 
brought to tho States. In any case, it non a very largo and very well 
equipped laboratory but I shall not describe it since I haven't actually 
seen it. The Herman Goering Establishment at Volkonrode, Drunswich, is an 
enormous place. 

Apparently it was kept frau the Allies knowledge almost conpletoly 
although the Germans said the Pasnians did know; something about it. It was 
built in a woods, in three woods as a matter of fact, and covers an enormous) 
area, with the most elaborate cauouflaging.I've over soon. As a matter of 
fact, the camouflaging goes so far or perhaps it's just tha nature of the 
woodn, that as you walk around you can ccao within a hundred yards of a 
building before you see that it's there at all. Even though tho sides of 
the buildings aren't camouflaged the 000da are very thick on top, and on 
one of the wind tunnels they have 3 foot of sod all planted with a forest 
growing on top. I've seen the bombing of the reconnaissance photographs 
and apparent...VTR) never knew it was there at all. In awry case it wee never 
bathed although it is right adjacent to an airport. The airport 170Z bombed 
but the experimental establishment vas cavletolyuntouched. It has em-
ployed several thousand people. There aro 7 or 3 large oind tunnels up 
to about 20 feet in diameter, the working section of the largest ono was a 
Little over 20 foot in diameter. There were 14 very good supersonic wind 
tunnels. There is a very elporato and complete engine toot installatian 
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off 	a separato woods by itself, with perhaps half a dozen buildings for 
tho 'engine division, completoly separate Irma the aerodynamic and uind 
tunnel. There is another division in a separate woods; which deals only 
with Araamont problems, which has I suppose the vast elaborate ballistic 
ranges of anyuhore in the uorld, .underground tunnels that are very long, a 
Good many thousand foot long uith very elaborate ballistic recording appals-
tua in thou, and vita little wind tannels blowing sideways across the ballis- 
tic range to give the effect of sida. tinkle and yaa on 	That's an 
enornous and elaborato place that I just didn't got to because there was so 
much to see them. In addition to that, there is a Rocket rosearch ostab-
lislment rihich is separate under Dr. Dusoman and some nibs away, nith large 
mathematics and theoretical section. 

It's a raally tremondouo plac3 and they told 112 that they had all the 
money that they could possibly spend, and zero ached to coo in uith ream,-
newletion uith more to spend nhich they couldn't use. They said their 
couldn't use their appropriations up even in the last couple of years. They 
uoro apparently very elaborately aapported. The establishment at G8ttingen 
does not have nearly the physical equipment of the Brunsvick tunnels. It 
has ODD big 20 foot tunnel, but then a very large nThaber of maall special 
purpose expcsriuontal tunnels and other facilities that are set up to in-
vostigate special problaas. `There are 3 or l tunnels in which they are 
doing  a lot of mirk on non-stationary motion. They are doing a lot of 

1 flutter work by oscillating heavy metal airfoils in -eater, and they get 
ivery good reproduction of the normal airplane characteristics. They are 
apparently-using that technique a groat deal. They have a lot of super-

' sonic tunnels, small suaorsonic'tunnols, 2 or 3 of than pretty good size. 
• They have a cavitation tunnel uhich I will mention a littlo lator in can-
noction rd.-,,h a high speed research project ;Allah they're doing there. They 

- have a very comploto installation .for testing turbine and compressor blades 
and all sorts of thermc,ctrnamic and heat transfer problouz aro invostigatod, 
and probably the boat collection of scientific brains that there ups in 
Germany, if you take both .the people under Botts' direction in the ANA and 
Prof. Pnandtlis group in the Kaiser Wilhelm Institute. So, althounh it . 
isn't on so grandiose a scale as Drunsuicic it cis certainly o of the very 
effective institutions in Gormany. Lunich was thebrain child of blur. ke's 
I understand. Daumke 	tho director of the aircraft ministry until the 
last 7tar or so, and he folt that there should be in the Soeh of Germany 
an elaborate installation set-up cnalogous to the 	Geerian ono in 
the North, and consequently' 	estabished this very elaborate one in 
7amich. It uan only under constration at tho .tine of American occupation. 
They have ore 9' in diameter rind tunnel which reached mock number 1, with 
about 12000 bora° pones. They had 3 or 4 suporsonic tunnels that acre under 
construction, one of thou perhaps the most advanced supersonic tunnels in 
Germany, which actually,. a Navy Lieutenant and I discovered and tagged and 
the last I km= it still had.  Navy taxis on it but maybe the Anzal_talcan 
ialamoffAynnona In any ease; Mnns sitting on the oars and had never 
been asiedbled. The compressor and all the eglipment van furnished by 
Droun-Devaria, Suitzerland. So there is a continuous-operation supersonic 
tunnal tnat's just waiting there for somebody to pick it up, ship it off 
and pit it together somanhero else. It had never been used. They also 
have very elaborate engine and rocket motor tests installations planned. 
The buildings ere about half up. They had in the motor laboratory as I 
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=other, 10 test stands and in the rocket laboratory another 10 test stands, 
so that they could carry on 10 simultaneous tests on either rocket motors or 
jet propulsion or gas turbine type of motors. That uas a very elaborate 
instrolntion but not completed as yet. The most fabulous of the developments 
vas the largest wind tunnel, I suppose the most poverful in the world, which 
vas being built under the auspices of the Illuti.ch Institute but dorm in the 
Tyrol just close to the Italian border, in a place called 0zta1. It was 
knovn as the Oztal tunnel, it had a vorking section diameter of about 201  
reached a mock number of 1, uns driven by a 100,000 horse pouor which vas 
obtained frail tue 50,000 horse pourer paten wheels. They put in an enormous 
hydraulic project for 500,000 kilovatts, even put in a damvAIWITras under 
construction and 400,000 of the kilowatts could go for electric power and 
about 100,000 were to be tainn to drive this paten -or:eel to drive the vied 
tunnel. That wind tunnel had been under construction for several rars. 
It usually called 70',..; ccraplete although the actual steel structure is 
somovhat less than MI complete, but apparently all the machinery vao 
finished. The two pelten vheels are setting there. The steel structure of 
this thing is pretty well up. The buildings are largely up and apparently 
it would have been ready to.;:parate within another 6 months or so. It, by 
the my, nns equipped for handling complete jet paver plants up to at least 
4000 lbs. thrust with full paver and running at a mock number as close to 
1 as you could run without having the tunnel choke. It's a really gargantuan 
undertaking. The only other one that want to mention is the Ari one, 
vlich at the tine that ue were there vas in Kochel having hoyn evacuated 
from Peenamunde, which vas primarily a ballistic research establishment. 
As I say, all of the rork, practically all of the verk on the German V-2 
was done by this Peenamunde group, It was a vary e=traordinary group. 
TheLhad no geniuses as far ao I could discover anong them but a large 
umber of hignly coupetent and quAlified engineers and scientists. Jut as 

rsay, 17i.une of them being outstanding, they turned out what to rsy mind vas 
the greatest volume and the finest supersonic rind tunnel work of any place 
in the verld. I think the material that they turned out during the coarse 
of this V-2 Aeredynamic research is simply remarkable endue are fortunately 
going to have a complete record of it. The Army had Dr, ZVicky as a Technician 
and he got them to work at 0:00 in the morning and cracked the whip and made 
them all finish up all the reports they vine writing. They had buried most 
of their documents and to made them dig then up, put- the photo7whs back in, 
We're going to have 103 reports out of Kochel and a nice volume viten Zwicky 
gets through with it, vhich is about naa. That project actually,  was handled 
better I think than any of the establishments re moved in on. We vill have 
a complete documentary record of every hang they did. The tunnels are still 
there. There vas no fighting in that area. Actually I think your Lt. Cdr. 
Diet from here shanehied a tank caupaey and vent in and took over Kochel 
before the codoat troops had gotten in and put a guard on it so that nothing 
vne disturbed there. They had by the wy, too supersenic wind tunnels about 
15" by 15" cross-section working sections which ran intermittently. They 
evacuate a great big sphere dam to very lots pressure, and then lot the air 
rush through the tunnel into the sphere and they can run for about 20 soconds 
during which time they get their observations. They have the highest mock 
numbers of any tunnels actu4:::Llyrumning in Germany going up to nearly W.1 
times the speed of sound and actually have done a simply enormous amount of 
work on projectile shapes, thin, grant!  vines on projectiles. Those proposed 
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gain, which has been pretty well dropped out of the cats fiery of things that 
were interested in in America but it does seem that with swayback you've 

.L.ractically got to have tipslots and they've got to be very carefully do-
simod, so that you can naintain the lift of the wing tips and not have 
lateral instability. Another thing is that tho ner. :.:41 high lift deviees on. 
azacTicaLtolork ver7well.  

Ccurtentoional flaps don't shone up very wen with high sweeeback and the 
Goma= have developed, especially for these, very thin pointelvings which 
are necessary at high speeds; it's a new kind of flap which is a nose flap 
with a little-piece of the leading edge simply flipping down from the lead-
ing edge of the wing and 'sticks out like this. It is the damn:st looking 
thing .you over Sar in your life, but the lift actually goes up to quite high 
values and it works ulth swoopback, that is a Covolopment Which as far as I 
hear had not been used in flight yet. Cdr. ScAoeney raw correct no in that 
but I don't believe that it appears on any airplanes, but it certainly is 
going on than in the immediate future. ;;ell, that's one of the fields v/hero 
re have a lot to do end we've spent a lot of tine and gotten a lot of effect 
Ia reading all the reports the Germans have uritken, because there are a lot 
of than on this whole sweepback technique. Another one which to no is very 
interesting, which is a little further off, is the development of ram-jots, 
or jet-rower plants rithout calpressors. There were a lot of people working 
on that; but there wore the developuents which  .I think were outstanding; ono 
was by the Folkewolk Co., a young fellow named Pabst was respensible for it. 
He had first gotten a net.: conception of hoer ram-jet works, which I think was 
a very fruitful conception. Perhaps it Vght intereet you if I deocribe it. 
in just a second. The ordinary calculations for ram-jets are useally done 
by calculating 'the I-xi-Lent= coming in the momentum coming out and the thrust 
is the difference, the excess of the mamentum going out over the memeatim 
coming in, and that has always been soave That unsatisfactory tc some of us 
and apparently it was entirely unsatisfactory to Pabst because Pabst had 
said you don't ever got a thrust except when it is the result of some pres-
sures acting over a surface and he wasn't satisfied just calculating these 
overall momentum exchanges. Ile said Where does the pressure cet, and where 
does the actual force ecliGt on the ram-jet, and what he discovered vas a 
thing that one would think of if he thought hard enough and clear enough, 
immediately, is that it is the pressure, the suction, over the loading edgo 
of the,rmn-jet. It is exactly like an id1CA cowl, and the effect of the coma-
bustion inside is primarily to put a blocking effect). in, which gives you a 
stagnation point on the inside of the cowl with a very high velocity over 
the nose and ho calculates the pressure distribution and gots the res,ltant 
forward force, the thrust, and his ram-jets are very reasonable, sensible 
leoking things. They look very much like hell  &mimed ;;ACA caul;,, these  
short  and fat 	 s that 
worVIng on for 	 ,hat tut ono very important development and 

hat he became entirely convinced because the internal shape of. 
.the ram-jet is so important that you couldn't have those terribly long things 
and therefore it was necessary that the combustion chamber bo shortened, so 
he co=pletely abandoned the idea of coMbustion of liquid fuels.- Ho uses only 
gaseous fuels and when he usos gasoline he uses a separate little combustion 
chmiber and vaporizes and preheats the gasoline before ho feeds it into his 
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combustion chadber as a gas and when he does that his total combustion chamber 
is only about that long and it's independent of scale. Ho builds his models 
with the same size actual combustion units as fall scale and the whole cOm, 
bustion chamber about that long and that's all you need. He gets 1005 omit-
bustion in some 20 centinoters. These things aro very reslarlsible and that 
has been tested in the high speed wind tunnels up to a moch number of 9/10's 
'and gives a fuel consumption as far as I can discover although .1 don't have 
the figures very accurately on the intermittent notor7figures that I've seen. 
It's a very, very renarkable develemont that uas not in flight either, but 
they had thought that Focke-lslfe tans norking on planes to use this ram-jet 
az a pauer plant. The other is a still more fasanating development, which 
is the high mach number supersonic ram-jet which Oswatuch from Goottingen 
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 number of 3 which :ays him 
twice the impact pressure that you would get with an ordinary Pitostatic tuba 
stuck up there, out in the free :stream. He caused a series of oblique shocks 
to occur so that you got the velocity successively stopped down until just 
before the entrance to the actual closed defuser the velocity was only 
slightly above tho speed of sound and than had a normal shock with a rela-
tively connil  entropy increase and got this very efficient supersonic defuser, 
he had calculated. They had not made any actual burning models of his defuser, 
his were designed primarily for missiles for the 'War Department not for the 
aircraft people, but he had made calculations on the basis of his actual ex-
perimental data and at a moch number of 3 he got overall thenaodynamic eZ-
ficiency for his ramjet of botaeen 40 and 505 which is a perfectly fantastic 
figure. The compression ratio that he gets in a moch number 3 is 19 to 1, 
which :lakes the high therrxxlynaraiS efficiency not unreasonable. That's 30M0.-,  
thing that I think very definitely is going to be pushed very, very rapidly 
and no have his complete reports and designs and I think we can go right 
ahead and work on it. 

Another development which is out of ml  line but which I will take jest 
a minute,  to describe, or rather two dovelopraents in the gas turbine field 
which apparently aro not very well km= by the power plant people yet, cno 
vas done at Goottingon and was a ceramic heat exchanger for gas turbines 
whereby the heat of the exhaust gases from the turbine is taken out and fed 
into the air cooing frau the compressor before the combustion chambers so 
that you get a regenerative turbine cycle. The weight of this installation 
is very light. The might is about 3/10 of a pound per horse power which 
is fairly heavy for a jet engine but the thermodynamic efficiency is up 

1 
 around 40 or 455. A 5000 kilowatt shaft power turbine had boon developed 
to power the :L-264.. The M-264 tans that long range bomber that they were 
talking about coming aver and bombing Haw York with, and the turbine for 
that which was to deliver 5000 kilowatts shaft pager was to have the Ritz 
heat exchanger on it and the fuel consumption calculated on the basis of his 
experiments for that was .31 lbs. per horse power hour which I think is 
thrust horse power per horse porter hour because the comparable figure for 
4-cycle Otto engine and propellor that he gives is .h8 which the fuel con-
euuption is cut dean to not very much over, well, it's about 2/3 of what 
our present fuel consumption is with this device. 1itz is a first class 
scientist, he is not as practical.an engineer as the next mn that I'll 
:but the fuel consumption is a little bettor than the boot intermittent 
motor 
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mention, Dr. Schmidt, but I think certain develppnent has processed far 
enough and looks as if it had =ouch promise to be worth very, very, care-
ful investigation by experts vho are more able to judge its value than I 
am. The other gas turbine development vas done by Dr. Schmidt nho vas the 
director of the engine laboratory at Brunswick at the Herman Goering Insti-
tute. aat he vas trying to do MS to get higher combustion temperature 
and in Germany they ;Jere apparently terribly limited on alloys. Everywhere 
you vent they nem struggling to make the cheapest kind of materials work 
for then and they apparently had no alloys to make high to:_perature resistant 
steels, so his problems nas to Cot high temperatures Without the special • 
alloys and he did it by a very ingenious system of nater cooling. He drills 
3 little radial holes in each of the blades of his turbine and the eater is 
forced in through the hollow shafts and as it gots into these little radial 
holes and the surface is hotter than the center of these little hole;; because of 
all of the heat coming from the combustion and so you get a slight difference 
in density of eater on the edge vhich is heated and the rater in the center 
uhich is not so heated and in the tremendous centrifugal force field duo to 
the rotation, it cots up to 2000 g, you get a very intense circulation rith 
the nater coming out the sides of these holes and darn the middle, and out 

-near the outer edge of the blade vhere you need the Cooling nest, the con-
ditions are such that with this tremendous pressure the tater is actu'lly 
about at the critical stage (doesn't know vhether it's a gas or a liquid you 
get very, very high heat transfers) and he says that there vas plenty of 
cooling to carry array the heat from the blades without any difficulty. at ail.. 
Then the vater is forced dorm into the middle and as it gets into the shaft 
the pressure is reduced and it is driven out the other end of the shaft as 
steam vbert it drives a little auxiliary turbine (little steam turbine) and 
is cooled down and goes back into the cycle. The Ilan Company, nhich is one 
of the largest rotating machinery cavanies in Gernery, had contracted and 
vas building a 10,000 kilowatt stationary power plant using these -eater-
cooled blades in nhich they had guaranteed an overall thermal efficieney for 
the plant of 35:1. They expected to get up close to 40 but it guaranteed 35. 
He ras able to run his combustion chamber, his combustion gases, at 1200° 
centigrade which I think turns out about 2300 Fahrenheit, with ordinary mild 
steel blades. As far as I know the'highest temperatures iie can reach are the 
order of 1500 Fahrenheit so he's pushed tho temperatures up 500 or 600 decrees 
with this thing, but it seems to me both of these are developments nhich are 
roll worth sone investigation. by porter plant people and may really cause con-
siderable revolution in our pager plants. 

I think that I talked longer than I expected to now, I thinL: perhaps I 
had one other item deem here to nention which is research airplanes. There 
isn't very much to say about that except that both the Germans and also the 
British had very active programs on for developing airplanes to go up into 
this supersonic region. The Germans had ono designed by Lippich nhich vas 
under contract by Sieblo designed to reach a moch number of 2 with 2 rocket 
motors of the type that power the Lam.-163. That vas a very careftlly laid 
out design with a lot .of very interesting features on it. Junkers vas devel- 
oping an improved 163 which I think they hoped to get up 	to the 
speed of sound or a little through. :.;caserschmidt ryas doing a very elaborate 
series of research airplanes ip an attempt to push the 262 up higher. They 
neren't hoping to get through the speed of sound. The 	perhaps closer 
to technical airplanes than these others, but it's felt that people are very 
much interested in and a lot of work uas being done in Germany and I myself 

-10- 



COIIFIDEITTIAL 

feel that a lot of work should be done hero because I think the problem that 
oe're running into as WO get into these s..ia11 supersonic velocities or high 
subsonic velocities are so difficult that ve just won't solve them unless o..) 
get sons airplanes up that actin-VI y fly at those speeds. I think that you 
only get these with airplanes s?ecifically designed for that purpose and not 
designed for any immediate military operations. Well I've talked longer than 
I'd expected 1,o, and I'd be very clad to discuss anything that you care to 
discuss. 

Beginning of questions and ansoers: 

Question: What's going to happen, Doctor, to the rear that is over there, wind 
tunnels and that sort of stuff, is there any plan made for the shipment? 

Dr. Ullikan: The question as to ohat's to happen to the triad tunnels is apparently 
still very much up in the air. I gather.that a meeting is being held early 
next week ohich as far as I know is the first time that the various a_;encies 
interested have ever gotten around a table and there 11111 beipme table bang-
,ing and deciding as to oho's -,,.:ieneral Phillips is calling711 think. I'm 
sure the Bevy is represented and Ordnance, CIJO, DuOrd, and I think Buser, 
there are - 

As far as I know plans for evacuation have gotten so far that everybody agrees 
that some German personnel are to be brought over hero. Just uhat the mechan-
ism or hart they are to be treated and handled I don't believe anybody has 
faced yet or solved. It's a very difficult yoblemo 

Someone else: That is being worked out by OP16, naval Intelligence. We're going 
into that matter in order to bring it linrior proper control and expect that 

they oill handle these people that arc brought over and nate them available 
to us as desired. 

Dr. Uillikan: Moos OP16? 

Saloom else: That the navy Intelligence Canter. OP16PT received all information 
and captured enemyeaterial and the scientists are considered no more and 
no less than captured ene/y material and trill be treated as uch. They oill 
look out for then, Sir. 

Dr. L'illikan: There is certainly a lot of material that is valuable, no question 
about it. We've had very active people both the ikay, the Air Force and 
Ordnance, have pulled out a lot of stuff and put it into good safe American 
territory for further distribution..  

Someone else: Uell, that's ohat I had in mind. Lbile all the meetings aro beilt 
held in. Wachington I think somebody aver there ought to be trying to got a 
hold 	scue of this stuff. 
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. 	 They have been getting a lot of it. As far as I knew these I:ochel 
win tunnels hadn't loon moved when I last heard. '0"o sent dour:. just then I 
left, a team to work on this atnich rind tunnel. :b got hold of the fellow 
rho did the designing, he was a formor 	professor rto was there and was 
very cooperative with inventorying the \thole thing and telling us just what 
parts belonged together out of this terrible mess. That vas one instPrintion 
which was very seriously damaged, but not by fighting, it vas the displaced 
persons and ;costly GI's. They cane in and rem billeted there and there was 
nobody to protect the place, and it's a mess! Everything is dumped together 
and it's an auful mess. It hill take weeks to straighten it out. lie recom-
mended that they get 10 or-12 German engineers that were setting around there 
doing nothing who had actna1ly constructed this thing and put them in to clean 
up the moss, and they were vary anxious to do it. They wanted to go to work 
to do something so I think that our team is ma working on that tunnel, whether 
they've actually evacuated it or not 	not sure. 

Question: Doctor, from your observation over there in regard to the larger pieces 
of equipment, etc„ which would be impractical to transport over here, what 
would your opinion be in regard to the possibility of our establishing a 
unit in order to operate and see the value which can be obtained, until we 
could duplicate them in this country? 

Dr. nalikan: The British are talking about doing that in Volkenrode. You see, 
that is in British territory. lie had it, then the British moved in and took 
over and there is talk about their operating it as a British establishment. 
I myself am inclined to think it a little dangerous. I think we just don't 
rant such big research centers left in Gormay and I think we ought to pull 
them out or blow them up, probably that's a pretty tough thing to say to the 
poor German scientists, but on the other hand, I don't see any assurance that 
the things won't be misused again. But that is a purely personal thing and 
this is obviously something that's got to be settled on very high levels, 
premising determination. 

Question: That would be after we had had an opportunity to study and, reproduce 
then ourselves. 'I was thinking of using than up until that ti:13 and destroy= 
ing than later. I just wondered if you had a chance to observe what might 
be practical billeting? 

	

Dr. 	 Some of them could certainly be used. There's no question that 
Kochel could be run today and all of Drunorich and all of 0oettingen could 
be used, they could start right in, local staff ready for action. 

Capt. Halpine: 'dint is the attitude in general of the German scientists toward 
the cooperation in that way? 

Dr, "illikan: All the experience I had, with trio or three =options, were most 
cooperative. They are primarily interested, I think, in science, technology 
and they don't care much who they work for. I don't think there were many 
ardent Hasis among these technical groups. There probably were a feu, but 
I don't believe there were very many of than. On the other hand, and I find 
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the same thing true with the best of the airplane designers we talked to, I 
find a groat difference bot000n tho awareness of the situation on the part 
of the professor and the follows in the research institutions, and the man 
in tho aircraft factories. The men. in tho aircraft factories say, we know 
welro through, there'll be no 1110TC airplane built in Germaw, and they would 
like to come to the States to do anything they can so that they can go on 
workinc on airplanes. :topic in the the research institutions arc kind of 
thinkinc, well protty soon this is going to be over and we'll last out 6 -
months and then ne'll go back to work again. Prandtl for one .2.-  ?:nor:. 
Col. Dann is in charge there in Geettincen and Prandtl coAce every day and 
waits to know rthen ho can start to work again, in other words, the scientists 
just don't see that chances are they are not oven going to got to work again 
in those same establishments, but al lost all of them more very cooperative. 
Apparently durinc the oarly days there was some non-cooperation and a few 
touch fellows like Tony Diot put guns at thin and they cot pretty cooperative 
but by the time we got there they tcro all very cooperativo. They are all 
just scared stiff of the Passions, that's one thing. They're just scared 
stiff of the nussians and they say they wont to work with us against the 
Passions. 

Question: Eau far along were they toward plans of landing the rockets and buzz 
boobs? 

Dr. Eillikan: I hoard, of course, about the tailos about rockets and buzz bombs 
that were to cross the Atlantic, and Lindbergh who ma over also on i'iavrgeciasZu 
auspices about the tile I was and spent about two days talking to Uesserschmidt 
binself„ Tally L;Cssorschmidt and Uessersmitz spent all the tine talkin.; 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 where they wore close 
enough to be imitated. I think Uesserschmidt thought he would 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 Uesserschmidt use being 
honest with him. I'm a little dubious. They certainly sere workinc on it 
but I don't boliove they mere as far along as the scare headlines lead us to 
believe. 

Question not clear. 

Dr. Uillikan: That is very hard to tell because ue do have I know, extensive plans 
and in some cases the construction has begun on supersonic tunnels, but that 
material bar, been so terrifically classified and so difficult to find just 
'ghat wnscpinc on that I don't '_:non just that supersonic tunnels we've got 
under, I know what ones I've been tacking with but I don't knau any of the 
NACA tunnels, I know that they have a lot of them, it's very hard for me to 
tell, I could say how much you would have to expand what is a.ctnally now 
existing and running but how; much you'd have to expand, chat is nncler con-
struction I juat don't know. I'm inclined to think that our supersonic, no 
I'd say our transonic equipment, the wind tunnels to go to the speed of sound, 
say 9 or 10 foot throw, that sort of thing, is probably as good and perhaps 
better than German's now. The supersonic tunnels, they have a lot of them, 
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and I think we should have a lot of then, they're not enormously expensive 
things so I think that daplication in that field is awfully hard to do. There 
is so ouch work to be done that it's pretty hard to got the ::any facilities 
and to begin duplicating. 

Question: Do you think the rapid strive in nothods used by the Germans is partly 
due to the largo scale programs they had or is it due to their education, to 
their system of educating people: . 

'ti 11 	1;0110  I think it is due to both. I think their system of training. 
engineers has been better than ours. I think telre improving, and have been 
steadily improving for the last 10 or 15 years, but I don't think we are quite 
caught up to tea as yet, and I think this procedure which they followed of 
setting up considerable numbers of somi-independent organizations pretty well 
scattered throughout, coordinated by a central supervisory group, is an excel-
lent system, and I think the decentralization of setting up a number of estab-
liehaents then vorting on this type of a problem is a very important element. 
I think the Gerlans were not as ;good as ve, in the direct contact between the 
people doing the research work and the users. It is one of the great surprises, 
always is, that you look at this tremendous amount of material and then you 
compare aerodynamically the actual combat airplanes that the Germans were fly-
inc rith our cc bat airplanes and until the Jets came out I think our airplanes 
were better and I think the difficulty vas that they did fight through this 
Reichs Luftfahrt Llinisteriun which as a sort of a buffer. There wasn't a 
direct contact between the agencies like the desks of a Bureau and the people 
who mere doing the development, and it certainly harmed the putting into actual 
practice of these developments. There is no question about it. There were 
apparently considerable chances about 2 years ago. I think another of the -
reasons why the Germans went ahead further, in their fighters for example, uus 
this dictome that cane down from top-side apparently in about 40 or co that 
wore going to concentrate on product' on, they let the developilent go ahead, 
but they didn't let it get into the airplanes that were being built. They 
said that they would freeze designs and turn out lots of airplanes. They 
woke u" about a year and a half ago to the fact that that wouldn't work. Since 
that time there has been a treaandous sj.,..u.t, for exEciple the :.E-262, the do- 
sigmer told us vas flying and in the air in 1939. The phototype (they couldn't 
get anybody in the air ministry interested in it) uus dropped until 1942. 
Thank God for that. 

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

Dr. 

	

	 There :-:as a good deal of that, I didn't have very much contact with 
it, there was one group at Goettingen working on it. They did have email groups 
scattered around, ono at Goettingen, there uus an extensive one under this sail-
plane institute which vas at Darastadt but that had moved to Ainring and I 
didn't get to whining. The main center of their flight test :...esearch tray in 
the neighborhood of Berlin, nhich is Russian territory so no didn't get in 
there at all, ltmay be that some other members of our Davy team over there 
trill have more inforaation than I've a., on preflight research. They did do 
a lot of it, a great deal. 

Dr. 
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Question: Did they have anything in this program -- proflight models? For olmmple, 
pooh number of about 103 - 1FG model - - 

Dr. rill:than: Their Idlosetcring, I think, vas not perhaps as far along as our; 
their Tina° radar technique, so I an told, ma definitely behind ours. We had 
the jump on them and the kilcnetorin Coos along vith that. Theyvero vorUng 
on kilaaotor but I'm inclined to bolievo.that vie vero perhaps ahead of then. • 
7:ilameter strains, I think, right aou to certain vithin 105 or about 0;1 
They vere getting started very elaborately on ballistic measurements, that is, 
photophiloun light and difforentiating the projectories and getting the forces 
in that tray. That's a pretty coaplexed technique and takes a long time, they 
vero doing that largely with the guided missiles, and I don't believe they had 
nu.ch on actual measuring forcos and kilometoring then back. 

Question: that means did they use 	confirming their tunnel corrections and ---

Dr. r.illikan- They more in a state on tunnel corrections like anybody olse. 

Quostion: That's ono of the objections? 

Dr. "Mikan: Yes. 

question: Doctor, you spoke of the suporsonic tunnel that is all crated and 
ready to go, ready to come over :aro, labeled, did you got any inprossion 
that metre rot on the ball, enough in getting this material, insuring that vo 
get it, dc you think vu need to examine our system for procedure for getting 
that material over here? 

Dr. : illikan: 	afraid that I'm just not fneilar enough with that system of 
transmitting material to have an anavior, I, nyself, didn't got any out. I.  
think Tie ought to be getting documents back faster; reports, etc., but that 
is probably a function of a lack of simplo clerical assistance in Paris. 

Someone else: I received ono ?Taco of equipnent already fro:i one of my enterprises 
in this field ---. 

Dr. Llilikln. I think that systam is probably sot up and working pretty Well, 
don't vo use largely the Army's facilities in the field? 

Capt. Ralpine: Yes, everything is anchor shape ---. Tr.) could you give us some 
idea, what I think 'would be of interest to the people in general, as to how 
you think this data vill be handled, hoc/ much there is of it, and that kind 
of a job vie are going to have as a result of vhat our mission has boon doing 
over thore in Germany? 

Dr. :1illikan: You moan this wholo data situation, veil, that's an enormous problem, 
there are literally thousands, I don't Talon hou may thousands of tons, of 
documents and material that has collected- over there and it is a perfectly 
terrific problechhou to get it back and to got it distributed. To my mind 
the most essential feature of the Thole thing is till). It's not going to do 
sr, any good in tyro years. I/Wye got to have it now if it's to do us some 
good. I've boon having some conversations vith the AAF, uhich has amt-up 
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which looks to me as though it was going to function. I think some coordination 
between the navy, AAF, and tho Ordnance Department of the Army can rosult in 
getting that material back here in pretty complete form. I don't think any one 
of the three agencies has a =plot° enough filo to oarrant doing it by thou-
selves. I think they've got to be pooled because the file has got to be complete 
if it's to be useful. 

Capt. Halpino: You moan you think it's got to be set up in some kind of joint 
Army-Ilavy agency or something? 

Dr. Unlit:an: I think in affect vo'd botter jump aboard tho AAF bandmgon, they've 
got it setup, I think thcy'vo got the facilities. 

Capt, Dalpine: The facilities of DACA might be expanded in that direction too 
and act as a central agency. 

Dr. ITillikan- I'm inclined to think that the tray thoy'vo got it setup probably 
the best thing to do is to use and amplify the facilities TAW% the AAF is 
setting up for it, both in Europe and in this country. 

Capt. Nalpine: To bo fed from the Allies documnt cantor which is established in 
London --- or then to joint Army-Davy- activity aver here. 

Someone oleo: I see, Sir. 

Dr. allikan: One thing that I vould like to make a very strong plea for is that 
all this material be classified just as lac: as possible; it's noel secret or 
top secret over there. There just hasn't been a determination, and it seems 
to me to be useful, it's got to have the ma: imma possible distribution among 
our people, and I think it should be classifiod doom just as soon as possible 
to an lau a level as is consistent. 

Capt. rialpine: The Germans already knau all about it, othoruiso on wouldn't have 
it here, the question in that case is 'mulch do the Japanessahavo and how: 
:such We need to keep array' frees theca. 

Dr. Eillikan: Certainly, the things me know the Japs have, Door ouch I don't Ismu. 

Capt. :alpine: We don't want to keep Dr. 7913-ikan hero too late, very L:lad to have 
you ask any further questions that you'd like to have Dr. "Mikan ansver. 
Dr.:.i1lil:an is going to have to catch a 7 o'clock piano tonight for :.right 
Field, appreciate very much his coming over and talking to us. There maybe 
sale other quostionl hot over, that we might anI in the next few nintues. 

Question: I wonder if you ran across anything along the lines of using atomic 
manor 

Dr. iliiikan: Do, Alsos, I presume: is handling all that. Alsos nissicn which 
has been over there a long tie, is supposed to handle scientific developments 
other than aeronautical, I think. • 
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,Capt.Nalpine: That is being handled too? 

Dr. :Mikan: Yes, sir, I'm =IV it. is. 

question: ',.hat would you say is the conparale size of their combined - - -? 

Dr. :flillikan: Well, it is certainly larger per capita, considerably larcer, Whether 
it is larger in numbers of parsons employed, that is the case here, I would 
guess it saiewhat larger but I would hate to be asked to justify that in black 
and White. Certainly, relative to the size of the country, it is considerably 
larger. 

Capt. Ualpine: Relatively, they have many more people involved in research than 
vie have. 

t4uestion: Mich one of these plants say for emomple nus conDarable in size or 
larger than Langley Field? 

Dr. :Mikan: I don't think any o:te of them was larger, but there were quite a 
large number of them and as I say, I think the DVL would bo the most analogous 
and that I don't have any late information on. 

Question: ;;ould 3maral compare in size? 

Dr. :11likan: Yes. 

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

Dr. nOlikan: Yes, that's the Lippish developaent, I didn't spend any tine on 
that particular development myself. I vas concentrating more on the research 
lab, I did spend a little time with the Yonkers people interrogating, and a 
couple days with I7r. Folk or L:esserschmidt, who is a very, very brilliant and 
capable engineer and I understand arrangements are being made to bring him • 
over here. I think he can be extremely valuable. I think he is responsible 
for the flesserschnidt developments. He'n a young fellow about 38, but I 
didn't actually have close contact with the Lippich, Delo developoents. 

"Question - - 

Dr. allikan: As far as I know none of our technicians of any description have 
been into Berlin as yet. For the information of everybody I'd say that inas-
much as we are here on a confidential level, it is not expected that up will 
ask for any blanket permission of any kind to go into and Let any information 
out of the Russian areas because of the plants and establishment vthich they 
hold. The reasons for that being that if no did no mould have to no doubt, 
grant a free exchange and area which we hold happen to have about 905 of all 
tho really valuable research and technical information in it and only about 
105 in vhat the Russians hold. The Russians could probably be very glad to 
grant us permission to go over there and say "Yes, that's perfectly all right, 
let us come over and see :neat you've got." It would be a 90-10 exchange 
probably and in their favor.*  Therefore, vie are not at present making any 
great efforts. If up find things already taken over by the Russians 'we're 
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not makin a great deal of effort to go into it novr, later on, oe nay be able 
to pat Alines on an =change basis, you give me information on this piece of 
:Aaterial and I'll give you information on that. The same my that on uou.,lly 
do in exchange of foreign information during peace times, but the other way 
r:ould be decidedly too hard to baldnce that system. 	- 

Question: Do the U.S. and Britain taterchange information on captured equipuont? 

Dr. lallilzan: The United Stat(..s and Dritain are interchangiag everything very 
freely, there's no question about that, -•ur people come and 	into the es- 
tablishments the Hritish have and the Drxtish into our places;  but the 
Russians have been prett:)  ticklish about it and on have decided pretty much 
to lay off and uelve profittwd protty well by doing do. 

Question: - 

Capt. Ilalpine: Yes, from the information found in Germany, in documents, etc., 
going into places. 

Dr. lallikan: 	guess is that the big German establishimont at DVL is probably 
pretty well banged up. The reason that this 90"; figure that the Captain 
mentioned is almost certainly true is because most of these research estab-
lishments mere not fought over, the damage vas done largely by GI's billeting 
in them, not by battles. And our advance was so fast through this region 
that there wasn't much righting and there was very little destruction due to 
fighting. 

Capt. Dalpine: Do vie have any other questions 	If not, sir, I'm sure on all 
appreciate very much Dr. "illiknn's talk. Thank-you. 
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