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DISOUSSION 

following lecture by Mr. J. H. Eamdelberger 

November 16, 19Z8 

The Army Imdmstr~al College 
Washington, D. C. 

I thxnk, in view of the posslbihty that most of our most intelli- 

gent questions will come from the sarminded of our audience, we will give 

them f~rst opportunity. Personally, I want to express the hope that some 

of the good hard common sense that Mr. Kindelberger has given here this 

mornxmg mmy be accepted by those who have the responsxbxhty for meetxng 

the situatlon which he, apparently, behoves is more or less inewtab]s. 

Q. I th~nk it would be very ~nterestlng if Mr. Kindelberger would 

unburden h~mself to the extent of making an estimate of Genmmkv' s present 

production capacity. 

A. Well, they are building about a thousand alrplaues a month right 

now. I've figured that a half dozen ways and I have had some cross bearings 

about xt, and they are bulldimg about a thousand airplanes a month at the 

present time. They are building prxncipally several types of light, twin- 

emgine bombers with performance of about three hundred m~les an hour. The 

highest one is a new one. It ~s a little better than that. Its about 

315 miles an hour at seventeen thousand feet. That is the newest and best. 

They are bulldlng a new ~esserschmltt and that sh~pls a honey. There are 

flve plants bu~ld~n~ at and wlth It a 750 horsepower r~ted motor, but they 

were rated more than they could do. They would run about 350 m~les an hour 

and they d!d about the world's record--about 379 m11es an hour. But it was 
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not a mllltary alrplane. It v~s gorgeous, but you couldnlt build them 

llke that and you couldn't pull as much out of them very long. Then 

they are bulldlng a few new Type Four englne 3obs up at Junkers. It is 

dlfferent. They are building some hlgh-~ng monoplanes that look llke 

the 0-46 very much just at a glance. For ground cooperatlon they are 

bulldlng some twln-englne pursult planes, Messerschm!tt type, and some 

tralnlng planes, a falrly small and llght type, pnnclpally wood. ~Ve 

estlmated the aggregate of all of that rlght now as at least emght hundred 

and I don't thmnk a thousand a month ms saymng too n~ach. Nor Is thst all 

they could produce. Most of their factories are on one shmft. 

Q. We have got the aarplane frame bulldlng and they l~ve the engmne. 

Now, how about the instruments? Is the productmon of mnstruments gomng to 

come through to meet amrcraft productmon? 

A. I thank that can be done because, as i say, it msn't too much 

to expect. Take Delco Apphance. I l~uow Delco Appllauce. I have been 

in there. I have seen how they operate and what they can do. Actually, 

these Lttle motors they msd~e are pract!cally as accurate. They have to 

be Its cheaper to make them tl~t way. I have partmculal reference to 

flmght mnstruments. They can make fllght instruments. They have got the 

machlnery and equapment to do that Dob, although I thlnk that there ms a 

polnt where some of thls e~ucatmonal order busmness mlght not be bad. 

I happen to know Delco Appllsmce, that ms why I say, let them make altl- 

meters and tool up for them--see what they can do, because you can't fly 

an alrplane wlthout them. I do know that our present facll~tles for mnstru- 

ment constructlon arenJt blg enough. ~However, in englne productlon, pro- 

pellor productlon, and mnstrument and equapment productlon, we have gone 
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a llttle beyond the actual a!rframe productlon. They are stuck for alr- 

frames when they are dolng very well on thelr englne stuff. However, the 

englne stuff has been kept pretty well as an expansion of the old engine 

c ompanl e s • 

Q. How much gas has Germany got and how long w111 it last? 

A. They don't use gas. They run on benzol and they are mskzng 

somethlng llke a phenomenal number of tons per month--I thlnk e!g~t hundred 

thousand tons a month of benzol and they are gettlng a fuel in Germany now 

from low graKe coal from the strlpper mlnes, surface mlnes and the llke. 

I have fallen over a couple of them--tremendous ones--and there 8me several 

I don't know anytl~ng about, vegetable oi1, alcohols, prlnclpally benzol 

They have got it stab111zed now, and by th~s fuel Injectlon wl~ch they are 

doxng entlrely, they are able to operate w~th thls fuel whlch won't work 

well in a carburetor, and, ap~arently, they are hawng no problems. Because 

of the fact that they have got tb_Is so-called synthetlc fuel for the ignltlon 

t2loe of englne, whlch is very much llghter, they have stop oed maklng as many 

Diesels. In fact, they were taklng Diesels out of D0-17's and puttlng In the 

ignltlon type of fuel injectlon englne. The reason for Ihesels was that they 

couldn't get gasoline but they could make Ikesel fuel. Now that they can 

make a fuel that works perfectly, they are slowlng up on Diesels and golng 

more and more into the ~gnltlon type englnes, and they have got the flnest 

englnes In the world 

Q. How about thelr supply of raw materlals for contlnued operatlons~ 

A. It is pretty scanty. In walklng through a plant you vmll flnd 
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that instead of seelng stock rooms llke we have out here, for instance, a 

thousand feet long, v~th tremendous supplles of raw materlals ahead, they 

are uslng the sheet practlcally two days after it comes from the mill. They 

are taking it out of the cars and f~ttlng it into the productlon department. 

Admittedly, one of the!r blggest problems Is supply. However, Germans have 

ima~inat~on and they have developed a magneslum castlng whmch is a work of 

art. Its beautiful. They are maklng magneslum castlngs over there that 

make my mouth water. They're gorgeous. In fact, they've nade blgger caShngs 

than I ever have. They are using a lot of that sort of thlng. They are uslng 

magneslum sheet for everytlung. Of course, they have to import from Sweden 

and Swltzerland and a lot of other places a lot of sltmunum alloys, 

Q. How many plants are znvolved ~n that productlon of a thousand a 

month that you mentloned, and do any of those--how many of those plants are 

involved in the productlon of a thousand alrplanes a month In Germany smd 

are any of them maklng the same type or are more them one m~ng the sane 

type? 

A. Five plants are msk~ng Messerschmltt ~ighters. There are about 

twenty-f~ve or tharty separate plants. There are a couple of plants msklng 

(Kelnkels~/ are plants mskl~ There three DO-17' s 

Q. In thelr slngle seat pursult, what type of en~Ine ~nstallatlon 

is be1~ made? 

A. Well, they here got an englne over there that is a hlgh speed 

Inverted V eng!ne, the\kDammelbenz ~and the Junkers. If you drew it on 

the front of one of our radaal e~Ines it looks llke the carburetor. It 

Is llght from our standsxds and It Is apparently qulte efflclent. It 

seems to take the beatlng because some of these tests they have made--they 
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b~ve pulled phenomenal hours/of those engines. They are not uslng any 

turbo stuff except experimentally and they &onlt llke it and I don't 

elther. They have got and are apparently getting very good super- 

charglng effect blower stuff and they seem to do It wlthout inner coolzng. 

I don't know how, but they are getting it wlthout much inner cooling 

Maybe Its thelr 120 octane fuel that has a lot to do v~th It. But those 

englnes are sweet. They are set up so they can flre a cannon through the 

propellor and they have such a small frontal area you see. For instance, 

thelr Messerschmltt was an extremely tlght flt en me and I was complalnlng 

to Udet about the lack of comfort and he sa~d: "What the hell, D~tch, a 

blg gay llke you gets a p~ck and shovel." He said: "You welgh 210 pounds. 

We have got a lot of boys who make much better pilots. Take a boy who 

weighs ]25 pounds. What we save on parachute and clothes and everythlng 

else is one hundred pounds--one machlne gun and all the ammunltlon." 

I said: "How come no navlgatlon instruments? How come no generatlon 

starter battery?" "~ell i' , he sat&, "I never saw anybody get shot w!th 

a starter. These l!ttle sh~ps only go for a couple of hours or an hour and 

a half. If a guy's golng to get lost in that time, then he is too dumb 

anyhow." Its a r~ther practical vlewpolnt, I think. 

Q. Ikd you get any infonnat!on on Italy while you were over there? 

Wh~t are they doing? 

A. I dad not. I dadn't go dovm there, but they are tralllng. 

Italy is tralllng. Everybody is tra~hng Germany. 

Q. On expansion, you were ta~{ing about expandlng our plants up 
% 

there in place of a shadow\mill, Won' t that make them much more vulnerable 

to attack? 
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A. Well, I donSt know. You mlght do what they are dolng over there. 

Of course, over in England they make one blg tremendous plant and then they 

camouflage It. Of course it Is there. You can't camouflage at But in 

Germany thelr most beautaful plant, the Heankel plant, Is broken down 

anto small unats, I would guess quackly that they have got about sax hun- 

dred thousand square feet of factory space broken down into probably 

seven or eaght bualdlngs and each of these bualdlngs as separated by a 

htu~dred yards or more from the others. It ~s built an a second growth 

tamber up there and t~s was, two years ago, 3ust a forest. They have just 

cut a hole Lu the trees and there as that %ranch of the factory and here 

another. They assemble thelr aarplanes on a small truck. It is a very 

sample llttle welded up truck and, of course, the deta!l of manufacturing 

that Is slmple. In the machlne shop they do the work aud haul it over on 

a cart, but when they start assembllng ~t they put it on a truck and the 

truck carnes it from factory to factory. ,~nen It goes so fs2 they ~ll 

hook two or three of them together to a lattle tractor and take it down 

to the next spot to the next operatlon and so on. We could do the same 

sort of thlng If we wanted to an th~s country. It Is much harder to work 

that way, but that Is about all you could do. Of course, it has always 

been the !dea that Wachlta is a grand place to buald aarplanes but l~m 

not goang to buald them there. 

Q. Did yo~ get any informataon as to how they are gettlng along 

an tral!~ng personnel and also in the maantensnce of personnel? 

A. I asked that que~tlon of one of thear Generals over there and 

he sald: "Well, of course we are fagurang on maybe loslng elghty per cent 
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of our first line axrplanes 1n the first month. When you lose an ~irplane 

you lose the personnel. They donlt come runnlng home. So, of course, zt 

is useless for us to thank of a reserve of two or three hundred per cent 

wz~out havlng a similar reserve of personnel." You know, way back ten or 

twelve years ago we were hearlng about these flylng clubs and the llght 

type planes they were building and the Goverrment's flrmaclng groups a 

lomg txme ago, and they are trainlng all of those people. The present 

system for training is a rather elaborate one and has been zn operation for 

some txme. Their scientxfzc assoclsJtion, the Lillenthal Soczety, zs a very 

f~ne inst~tutlon and it ~s quate an honor to belong to it over in Germany. 

They have a Juraor LLlienthal. In all the public schools lzke our grade 

schools, zn the last couple of years they p~ck out the boys--and all the 

boys try to get plcked, you see--it is qtute a nice thang--and they glve 

them a little inslgnxa and they belong to thxs Junior L~henthal Society. 

They have to give some of thelr time to lectures and stucly on airplane work. 

They bulld model airplanes, etc. By the time they get to hlgh school they 

have had a pretty thorough training along engineerzng hnes and s~mple 

spprec~tlon of what an airplane is. In hxgh school they pick out the 

next group out of that group and durlng the Sunmer and at other txmes they 

send them down to ghdang schools and wlth no part~cttlar expense they are 

given very thorc~gh training in ghdang, f~rst, in ordanary ghdzng, and 

golng on to soarlng stuff, so that by the tee they have gone through that 

they have a very keen feel of the air and what it ~s. All thas time they 

are going through military training with it. From there they take the 

best of that group and they have all over Germany these low powered traxnlng 

planes whxch they give them thelr trairang on. It is a weeding process, of 
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course. Then they take them from there and put them rlght through the 

mlhtary schools, which they can do very much more quickly because they 

dontt have to waste any time on a ground school set up. They don~t have 

to go through primary or basic tralnlng because they've got it by the tlme 

they give them the mxlitary angle. They are able to go through rather fast 

and I was told, and I have nothLug but one man ~ s statement, that they have 

treane~L fifty-five thousand pilots through what we would call a baslc stage. 

~olonel Lewi'.s: Mr. Eandelberger, how about the w~ll to produce of 

Britlsh prodnction personnel and German prodaction personnel? 

A. Well, the Emgllsh personnel, I donTt know, they dontt seem to 

have amy pep. You go into the average Enghsh factory and it makes you 

want to go around with an axe. You see too many people standing arouud aud 

talking. They are allows& to smoke, you see, in the factory, and I looked 

into one fuselsge and there were four men supposed to be working, all of 

them sitting there smokx~g and talking. They don I t seem to have amy ambl- 

tion or push or drive or a~y personal pride in ~at they are doing. On 

the other h~nd, the German group ~s worklng wlth a great deal of vim. 

After you have been around the factories for thirty odd years, you can 

smell when they are worklmg right and when they are not, and you get a 

tempo of progress ~n th~s Germau group. They seem to like It, too. I 

don't mean they are drlven, of course. When I asked one of these men 

if they have an~ labor troubles, he said: "No, we have very fine concen- 

tratxon camps." Yet that doeault seem to be the driving force. What that 

does is remove from the plaut the man, who, ixke a worm in an spple, a~ 

makes it rot. They get rid of those people very easily. We donSt. In 
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the Heinkel plant, for instance, they were workz~ there and one fellow 

starts to sing or whzstle and the ~hole big factory takes it up, and while 

they are worklng they are slnglug or whistling and enjoying it thoroughly. 

I would s~y that in Germany they are workung at top efficlency, man by man, 

and liklng it. In England they are still muddling. 

~. We have had some dope now that the German productlon system is 

better than the British system, but evidently the British must have had 

some reason for adopting their type of plants. 

A. Well, I dontt know. I'd guess that somebody sold it to them. 

They figure that, well, after all, our war planes have a great deal xn 

co,~on wxth the automotxve ~udustry. Just lxke some of our automobile 

m~acturezs. They look at an a~rplane at a glance and s~y: "Well, look. 

Thatls not much more t~n a Plymouth or a Chevrolet. We could make five 

thousand of those a month without any trouble." But they never have and 

they never will. I think that's just what happened ~n Englaud. ~or ~ustance, 

Lord ~uff~eld, the Ohalrm~n of this Morr~ss Car Company, has been filling 

the papers wlth what he is golng to do, you see. He is building a huge 

factory and he ~s going to produce one thousand Spltfires a year and I Ill 

l~y anybody odds he doesn I t produce a hundred in two years, because I have 

talked with some of his personnel. They aren~'t the kxnd that are golng 

to make a thousand alrplanes In a year. As a matter of fact the Spltflre 

is now three years old and ~hen the crlsis occurred there were six of them 

dunke~, i, 2, 3, 4, 5, 6. They h~ve a genius ~r ~k~ng three parts do the 

work of one and making each of those parts as hard as posslble to m~e. 
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Q. Mr. K~ndelberger, did you see ar~thlng zn the way of guns, 

machxne guns, ~ m~llimeter or 27 millimeter cannons? 

A. Yes, Germany is using qulte a los of 80 millxmeter stuff. England 

is uslng a few but I dAdu' t get to ~rance. I didu I t have much tlme and I 

didnlt thank xt was worth golng from stones I had heard from other people. 

Then they are not too sure how good they are. As a matter of fact, they 

are putting them on because other people are putting them on. The trouble 

with the cannon Is that it is too slow fxrlng and that there is no slght 

that Is good enough to flre accurately. One fellow I saw said: IIYou know 

we go so fast now that the txme that we are on a target is a spht second 

and if a gun is going to go kspumpf, kapm~of, kapumpf, by the first kapumpf 

the plane xs ws~v over and beyond the target, l~arthermore, it xsnlt a matter 

of accuracy. It xsntt like getting a score by aimlng at a mark or like 

lying on your stomach with a race rifle w~th a sling to stea~ it and 

pressxng a hair trigger. It isnlt hke that at all. Its more llke trying 

to shoot ducks off a galloping horse. You want a scatter gau effect and 

plenty of flring power. 

One of England's newest conceptions of an airplane is around a 2800 

horsepower engine. It ~sn I t golng to glve them a great deal more speed 

than the ii or 18 hundred horsepower engines, because most of the weights 

on that ship are almost directly proportional to the power plant. They are, 

you see, outside of your pilot and the little smmun~txon and guns. Every- 

th!ng else In that a~rplane xs directly proportional to your power plant, 

w~th a given endnrauce range and ever~himg else being constant. Further- 
f 

more, there 1~@~mg the ,square cube law,)~the sh~p is even a little heawer in 
\ 
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proportlpn, so that that means they have just got about twice as much airplane 

with twice as much power going a very httle bit faster, bat they are gettlng 

twelve and fourteen machine guns. The Germans seem to be golng on their 

machine guns to a h~gher velocity, smaller callber type--more rapld flrl~. 

Another th~ng that they have been worklng on Is a metho& of making a gun 

start quxcker, if you know ~hat I mean, making ~t jump from zero to flfteen 

hundred rounds a mlnute like that, because that's all the t~me you have. 

Q. Going back to the instrument board agaxn, are they strlpplng 

the instruments down to bare necess~txes even on their small engine jobs 

and their multiple engine jobs? What about the automatic steg~er? 

A. They are using very few. They are usxng an automatic steerer on 

some of thelr stuff. I didult see any complete automatic p~lot. They don't 

use it on thezr fighter class at all~ only on thelr blgger longer range 

stuff. Thls radlo set that they have on the flghter is just a little blt 

of a thlng, a self-conts~ned unlt, a battery setup. They also donlt use 

any shleldAng. They seen to get by even with thelr radlo shlps. You know, 

we have to put every wlre in a beautlful tube that's hermetlcally sealed, 

practlcally, and we use about four hundred miles of what looks l~ke spag- 

~tt~ that got damp--bent alumlnum tube to seal up our wlres. The only 

thlng they are seallng at all In Germany is hlgh tenslon stuff. The rest 

of it lays right out in the open and ~s very easy to put ~n and take out. 

• e ~ve even gone so far as to carefully put the w~re ~ns~de a tube and put 

the tube ins~de a w~ng. It cau't get out of the w~ng. One of our most 

expensive th~ngs today is the electrical system. But they have cut every- 

th~ng down to the s~mplest terms. The formula that Udet gave me for an 
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airplane was: "Leave everything off that won't shoot. Get a little bit 

of an engine, put it in a little bit of a plane, load it up, push it way 

up high with lots of power and ~t'll go fast." He says that's all there 

IS to it. 

Q~ In view of the remarks regarding the engine sltuatlon in Germany, 

Mr. Kindelberger, and in view of the comments that have been made very 

frequently as to the relative technical progress in Germany and Italy as 

compared to this country, do you feel that their remarkably high speed, 

for example? their all around performg~ce in general, is due to their 

engines, their superior e~glnes, or would you say it is also their con- 

struction? How do ~e stack up? 

A. I think a large part of it is engine without a doubt. If you 

take the DO-17,with a radial engine its performance is Dust good reasonable 

performance. You take a Messerschmztt with its engine and compare it 

with a P-S7 or with a Spitfire and I'd say that you'd get a coefficient 

that was pretty close or the same, indicating that the engineering is 

close, but it is the difference in conception and size of the ship and 

in the power plant. I don't think that they~are so much better. In fact, 

in looking over their Dobs, the roughness on the construction is about that 

you'd find in a good plant anywhere, just about the usual manufacturing 

rootless. They have gone into flush riveting to a great degree, but when 

I was talki~ to Messerschmlttls men down there, they had taken split 

lentils and started at the tall and glued them on the sides, but they found 

that they couldn,t measure them even at high speed, and they were seriously 

considering cutti~E out the more expensive operatlons. But they were going 

to the greatest extremes to get a perfectlsmoothness and rigidity on their 

leading edges in the forward end of things where you get your high pressure 
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and thln boundary hne, and are golng far beyond ordlnary condltlons. 

We tend to compare rivet heads wlth perfectlon. We will take a beautlfully 

pohshed, nond~stortlng wlng and measure that and then put rlvet heads on 

and measure that and say that the dlfference Is the dafference between 

the perfect wlng and the rivet headuwe lose that much. Actually, we are 
its 

somewhere in between that because you cantt drive any rlvet wlthout/be~ng 

sllghtly rough. 

Colonel B~S: I want to express my appreclatlon for the most interesting 

lecture we have heard. 

Colonel Miles: You seem to have answered all the questlons successfully, 

~r. Kindelberger. I know that everybody here today greatly appreclated 

Mr. Klndelberger's appearance and especially do we appreclate at when we 

realize that he has done It under the hand~cap of thls cold and I hope hls 

comlng here has not added very greatly to the effect of the cold. Thank you 

very much. 
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