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RESEARCH AND DEVELOPMENT IN INDUSTRY

19 December 1962

GENERAL STOUGHTON: To discuss our subject today - '"Research and Devel-
opment in Industry,' - we have a recognized authority here in Mr. Gerhard Neu-
mann, the General Manager of the Flight Propulsion Division of the General Electric
Company. His successes in the aircraft engine field particularly, have helped GE
live up to their motto of "Progress is /Our Most Important Product. " Incidentally,
this is an unsolicited and uppaid for plug.

It's a great pleasure to present Mr. Neumann and to welcome him back to the
Industrial College. Mr. Newmann.

MR. NEUMANN: Thank you very much, General. Gentlemen:

It is indeed a pleasure to be here again. And I mean it's a real pleasure; I'm
not just saying this. I talk a lot; I don't talk to groups, but I'm interested in talking
to you. I'm trying to leave with you/(SOme kind of message. You'll get a lot of lec-
tures and I know they're very interesting, but I want to give you a real message; that
when you go back to your jobs in administration, combat, projects, or weapons sys-
tems, you will have another new idea of why, perhaps, things aren't as good as they
ought to be. And so, I've been asked for the third time, fo give you a talk on re--
search and development in industry. I'll have to apologize to the General and to you
- this is a subject here which is so large - as you can well imagine - that it's im-
possible to talk about it intelligently in 45 minutes, and so, I changed the subject,

and ['11 talk about management problems in research and development. They aren't




really different, but they really are a little more specific.

We want to learn from our problems. I learned from mine. I was in designing
and engineering 15 years ago when I started with GE, and I went up through the
ranks, and I know that the problems are tremendous. And the more I learn, and
the more I'm wrong, and meet you and meet yfmr associates, the more I find the
less I know. So, here are real problems in R&D. I want to talk about those. I have
a few ﬂﬂ:*charta here so that you'll remember some of the words I use when I talk.
Which also reminds me of the fact that I have to tell you a story, as a good speaker
should do each time.

Have you heard about the two men who went into a bar, and after a few drinks
one of the fellows said, ''Hey let's find out where the girls are. Let's go to a house
where we can find some women." The other fellow said, 'Oh no; I've got more at
home than I can take care of there." "Fine, ' said the other fellow, 'Let's go to
your house. "

I'm telling you this because ] have more problems than I can take care of at my
house. I don't want to talk about your problems; I want to tell you about my prob-
lems. My problems, General Electric's problems, anyone's industry problems,
and vice verse - these we want to eatablish right away. And this time, although the
subject is the same as laat time - some of you may have heard me before - I want to
be more specific. Rather than give you general terms - we've got to watch out, or
we've got to write specificationa, or we've got {0 measure, or we've got to com-
municate, and all theae thingas - I want to get very specific.

1'l1 give you today the story of one of my current problems. This morningI was
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at the Pentagon and I was there yesterday. I caught hell and I paid a little back -
but not really; I left a message there. This is a problem, as some of you may know
~ which is on one of the engines we are working on right now. I think it's an out-
standing engine; it's called the ''J-85 Jet Engine." It's being used in a supersonic
trainer. It doesn't make any difference whether the Army has it, or the Navy has
it, or the Air Force has it; it's a supersonic trainer, a twin-engined one; the train-
er is very fine and the engine is also very good. But in the course of its develop-
ment we had typical problems; not just General Electriec. Pratt and Whitney has

the same - and AVCO - and I'm sure the electronic field has similar problems. So,
permit me to use this engine as an example.

I want to tell you right away that any reference to a particular individual is
strictly coincidental, as it comes about; that the JE-85 could just as well be some
other vehicle that the military buys - a missile, perhaps - a Skybolt or something -
but, I'm sure the problems are similar. So, let me start out by giving you the
first, what I call standard problems. I'll spend a few minutes talking about them.

These are the basic things you do. Whatever you do, be it in our industiry or
your work, you've got to define the job. We're not doing a good job doing this, which
I'll talk about a little later.

We have to organize a team or something. But we've got to organize. We {ry to
get a team; we don't always succeed. Then, we have to get the work done anyhow,
and we like to get it done right. And, if possible, right the first time. That's our
slogan; do it right the first time. Of course, that is one of our real problems
around here. Then, we have measuring; the measuring of profits or the lack there-
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of. You've got to measure how you really do it. And finally, you've got to commu-
nicate the status. This is nothing new, but I want to tell you on the example I men-
tioned before this really is a problem. I was at the Pentagon yesterday and had to
talk to some Generals and Admirals, and with some other civilians. Why do we
have to say ''Gentlemen, we didn't understand it,' or, '"You didn't get it right, ' etc.
It's because some of the things weren't done right. Pa‘irﬁ%,lly it's our fault and par-
tially not our fault. But, as I said before, it can be anything we're working on, or
that you're working on.

We tve got to define the job. It is very, very difficult to define ahead of time
what you really want. Because, it's rarely the case that what you want on a certain
date is what you want five years hence. Once we recognize this and once we apolo-
gize, then already some reasons or excuses will show up as to why things aren't as
good as they could be. Let's take the JE-85. This engine was defined to operate a
missile - the Quail. It's a GAM 72; it's a decoy missile carried in the bombay of a
B-52; there are several of them in there. At a certain altitude they're released;
they start automatically; they're programmed. They fly in formation with the B-52
bombers carrying hydrogen warheads, and they have gadgets in them to deceive
enemy radar, infra-red etc., to make them think they are B-52s. In other words,
to divert anti-aircraft fire into various missiles.

That thing was to be powered by the JE-85 engine. It's a little jet engine; a
real good one. So, it should last only five hours. The specification, I think, calls
for a five-hour length. It might be 15 hours; I don't know; it was done before my
time - before I was there. It had no controls for a pilot to operate because it was
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pre-set. Anyway, the definition was quite simple as to what it should do. So, we
developed this engine, but we made some mistakes in the process. Some people
were togoptimistic. In order to be competitive they quoted something that perhaps
they shouldn't have quoted. I'm sure they quoted too few dollars, too quick a time,
too light a weight, and too low fuel consumption. This is typical. This caused part
of our problem. Who gets the contract? There is something wrong. You fellows
have to help us. And we have to help you to straighten this out; I'm serious about
it. Because, we all get info traps. We quote things that we are egged on to quote.
We are forced to quote, in order to get business, some things you really have very
little chance of making. I won't say no chance because that would be dishonest, but
if there is a chance you say, '"There is a possibility."

This is where we are jointly in trouble - industry and the military. I'm real
serious about it. This defining a job is a very difficult thing to do. Well, to make
a long story short, this engine, after it was half developed, someone saw it was
real light - an airplane company, of course - and they said, '"Hey.! It's a good en-
gine for a new trainer. Immediately the specifications were not formally changed,
but there was a lot of talk - ""Why don't you do this?'' And we said, ''Oh, sure; it's
no trouble at all.'" Make an engine out of it which will last not five hours, but 150
hours, or maybe 500. And control it. Don't let it have just one speed as a mis-
gile does - obviously, a pilot has to pull the throttle back in order to come in for
a landing, and give it full throttle to take off again.

So, this engine changed from a little engine which was a missile engine, to a
gypersonic fighter engine, a gupersonic trainer engine, or supersonic something
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else, with altogether different type characteristics. And you can well imagine what
the parts were like because of higher temperatures, higher pressures, different
landings, etc., which had to be different. We, we were deep in trouble, and people
forgot about the change in definition. They said, "Gee, didn't you guys quote here -
a few years ago I remember that at that time I was just a Colonel and I remember
you people coming in and telling us it would weigh' so much and cost so much, and
look what the bill is now." And anything I say, such as, 'Sir, please remember
that in the meantime that thing has changed from five hours to 150 hours or five
hours, and is heavier, ' has been forgotien.

So, when you grow up to be Generals and leading people in your commands,
please remembgr this. When you hear somebody caiching hel] 'in a military indus-
try, let's be sure that you really know what the definition of the job was. Let's as-
sume we do this well. We've got to do better. Then, we must organize a team;
we've got to get it done. And now, this is an interesting thing, because the military,
in one year gets very interested in the contractor's management team. How do you
organize that? Again, [ wish I had time; I could talk to you for hours on some very
interesting experiences.

I was a designer, as I told you before, a member of a strictly functional team;
just designing. I was told dort worry about what it costs; don't worry about delivery
- you just design it right. That's a good way of doing it - maybe. And then I was on
a team which decided that it didn't work at all, 8o we change the whole damn thing
and made a project team out of it - strictly a project. Now, before you design, sir,
you'd better see how much it costs, how long it will {ake to do it, eic., and suddenly
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it becomes a very interesting jobh all around, but there are no more specialists.
And if you have five engines to develop you need five different projects. Then you
find out you really don't have enough good people. There are plenty of bodies - and
warm bodies most of the time - but they're not good enough. You don't have good
enough electronics people, turbine designers - the really experienced type - and
you can't afford to staff five c%plete projects. I don't mean money-wise; there
just aren't enough good people.

Furthermore, if you have a strictly project system, the experience gained on
project A is very difficult to apply to projects B, C, D and E, because they have a
so-called NIH, which you, of course, don't have. NIH means ''not invented here."
It means anything which this guy does isn't good. We don't do that; we do it differ-
ently. And so, you wind up with five completely different types of engine, five dif-
ferent pri'iciples in design, five different stress levels, five different materials;
the cost ig high, the research is duplicated or triplicated, and this doesn't work
either.

So, right now, the job which I've found best f -and it may not last forever - is to
have a project manager system; like you have a weapons system project officer. I
think we're developing into it, the military and us, into a system of one real good
top man as project officer or project manager. He has a small team with him,
expert on aerodynamics, expert q‘ materials, expert in cost, expert in quality con-
trol - about a total of 15 people. This project manager is given authority to cut the
cost of the project.

Well, I don't know what you have gotten out of it, except that I hope you'll re-
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member that just going on the project system alone is not necessarily the answer.

Going 'functional alone is not the answer. Some happy medium - depending on the
number of projects you have - is the best, in my opinion, and I believe you'll find

it best in fitting it to your work too; a project manager with a stronger group, and
then a team which gets a start on the functional side - manufacturing, engineering,
purchasging, quality control, finance, etc.

Now lets =say we've organizedfé fine group of people. We get it done right. We
have to get it done right. And here again is a constant sweat between doing it on
time and doing it right, but taking longer. Or, doing it right and making the thing
heavier. Or doing it right, somehow. But you'll find this unbridgable conflict
again, between the engineers who are told, '""Doggone it, you do it right or I'll fire
you, ' and this poor devil down there says 'In order to do it right I just can't live
up to the final commit'ment because my part has to be very heavy, and by the time
you have all the parts together the thing comes out too heavy.'" And this takes judg-
ment by the project manager. Or, if necessary, by the department General Mana-~
ger.

He'll say, "Yes, I know; if you put two and two and two together, this is six, but
good judgment shows that you are too conservative, and not everything will go
wrong, so we say two plus twofplus two, is five.' This is what you've got to do.
You've got to use your judgment finally. In the final analysis it comes jdut to a few
good key people who have to personally review the work and not delegate it. They
can delegate the proposals, they can delegate some of the work, but you can't abdi-
cate. And this is my final message to you, which I'll bring up again later, what
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ca) you do to help. It's to fake a personal interest. This is the main message I
want to leave with you today; I'll use it a few times. You must take a personal
interegt wherever time permits and wherever you can.

Now, I'm with General Electric and I'm proud of it. General Electric ig a hell
of a good company. This is no commercial, this is just a fact; it's a good com-
pany. We are large, as you well know; we employ more engineers than any other
company in the United States. In my division alone I have 2,100 engineers -~ maybe
1,000 too many to do the job right; thistis possgible, I'm serious; we may have way
too many people, but the way people work, with the slowness and everything, to
try to speed up it just requires that many more people to do the job.

So, General Electric, which is involved in electronics, television, toasters,
electric blankets, jet engines, submarines, etc., found out that the best way to do
it is to decentralize. Each department is its own business. Well, we made the
mistake, I believe, of going to a principle of total delegation. You delegate at as
low a level as possible. Let the lowest man do the work. But gentlemen, this is
the trouble. If you just sit there and delggate and delegate, and don't go down and
measure personally as a General does on the front every so often, visiting the
troops, but without announcing ahead of time that he is coming for a visit - just walk
in there at night and see the guard asleep, or find some things in either good or bad
shape - if you don't do these things, you're in trouble. That is delegation.

Well, the thing to do here is - and I'm in the measuring part here - you can't
c}o it all yourself; you've got to let some of your people do it, but you've got to re-
view it. You've got to go in there and see to it that the most experienced people
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take the time to review it, give it a judgment factor, and say ''Okay, " and sign it
off. So, my point here ig, to get it done right. You must get it done by your
people. You can 't do it yourself. But you must, yourself, or you must have a
trusted man in your organization who will go down and Specifica]kly check and get

a brief review, and say 'l can calculate these things; I hope you did this right; I
assume everything you did is right, but darn it, it doesn't look right.'" Give it ‘ your
judgment.

The problem we have is that all the good people get paid more and more, and
finally become General Managers. I thought Il was a good engineer and I'm now a
General Manager. All of a sudden you're taken out of this fine job of designing and
reviewing, and that's a real problem.

So, my message here is, you have to get it done and as well as possible, and
you have to use a judgment factor. If you are c(m*ervative you don't get a product.
You don't get into trouble; that's a sure thing, but you don't have a product which is
attractive either; a plane that will fly, or a missile which will go as far as you want.
You must take risks, but the risk-taking, I think, is the responsibility of the guy on
top, or the man below him. We must take risks ~ we managers. You must take the
risks, and you can only take a risk if you take your own experience, get a presenta-
tion, judge it, and say, ''Okay. fellows; good luck; that sounds right.'" You can't
recalculate. You've got to use your judgment and get into it personally. You have
to say, '"'Wait a minute; let's see how you do that.'" Well, I hope I've gotten a little
bit in this area over to you.

Then comes the measuring of progress. You must go down and measure your-
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self. If I wait until I get all the reports from my people, I'll tell you that nine out

of ten times they are good. They'll tell you everything is fine; this was done and
this was done. They don't hide that it was not done. Or, they'll tell you "We passed
such and such a te@st, ' but they won'{ tell you voluntarily that they should have
passed fwice as much of that time. In other words, Fou don't get all the facts. It's
a fact. And I probably don't give my bosg all the fad:g ;ither. I try to give him all
the facts. I try to give him what he should know - where I'm good and where I'm not
good. But as a2 human being, you are somewhat defensive and you think, "By golly

I do it right, " even though I do it wrong, and the boss doesn't get the message. The
only way for you to get it is to gowdown and measure.

Now, there are systems like ﬁrch. " You all know Kirch. It's pretty good. We
have now developed what we believe is better, and that is PAR - performance gpprai-
sal review. Once a month I get a folder consisting of no more than eight pages.
Now, many of my friends here may say, ''Let!s get a copy of it," but they wonX.
This is my own management control report. I want to be completely honest. I want
to have the most horrible things in there. If someone else reads it they will pick it
out of context and they'll make us look like a bunch of skunks. This has to be real
honest. And I make the gentleman sign it, to the effect that he has read every line
of it; not that he glanced at it, but that he read every line and is in agreement with
ft. I get his signature on it. It will show one chart, for example; on finance, how
much you have spent against a commitment; it's just a curve. You don't have to
read éhe figures; you see it.

The second chart shows progress - the first chart too, if you want, As a mat-
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ter of fact, I have it the other way around - first, progress against schedule. Are
you on December the 19th where you are supposed to be, or how much are you off?
It's not a bunch of writing; just a bar chart. This takes judgment, of course. Some
people will say, '"Well, I'm nearly complete, but there is one item short.'" Well,
this item short, of course, determines the cycle. So, where are you against where
you're supposed to be? How much money have you spent against what you're sup-
posed to have spent? And then, the list of critical items. Another page shows what
is anticipated to be critical.

Well, clearly again, you depend on your people. If they don't write what they
expect, if they don't know about it, you won't get it. But, at leas{ this is one report
I get once a month. I measure, and then I call in the various people right down the
line; sometimes the guy in the shop. They'll come shaking in the office and we'll
say "Relax; here's a cup of coffee. Sit down first." Then I'll say, "Now, you tell
me. You tell me.'" In the meantime the boss takes over and says, ''Let me tell you
what the trouble really is." I'll say, ''Never mind; you shut up, boy.'" What is go-
ing on and how is it going on? Why didn't we know. And don't give him hell, be-
cause, if things don't go right it's usually management's fault that some systems
don't work.

Again, at some time I'd like to talk with you - if I'm ever invited again - about
measuring. Measuring in industiry is a real complex thing. Ii is essential. Now,
you couldn't do without measuring; you wouldn't know where you are. And if you
later catch hell from the military for poor performance you need your own measure-
ments because the measurements given t6 you are usually not the same. They think"
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we have the same facts, but the facts are altogether different. And it turns out that
we, they, or none of us, have measured correctly. So, measuring is important.
And then, of course, there is the thing I'm now doing with the Pentagon; I'm commu-
nicating. I'm telling them why things are not the way they're supposed to be; why
we fell short; why we make mistakes. This doesn't interest anyone very much, but
they've got to know that you know what went wrong, and then why things should be
different. Because, based upon communications, decisions are made, such as to
cancel Skybolt or not cancel it. Do we send it down the drain or not? To cancel an
airplane program or not, or to delay it? These are always a matter of someone
having measured what he thinks is ’é&:it,ical, and then communicate this in honest
words describing the situation.

And you will find, if you haven't found already, that it's always a difficult thing
to communicate exactly. Now, you hear me talk today - and I talk fast, since I'm
trying to get my message acress in a few minutes. But if someone asks, "What did
Neumann talk about? ", I'm sure that even though you're very alert here you will
misinterpret some things. It may not be your fault; maybe I don't say them properly.
But here we 're both intelligenlﬁ and already there may be errors in communication.
As you can well imagine, if a thing comes up from a Captain in Florida at MacDill
Air Force Base or somewhere, up through the Major, through the Colonel, some
civilian, up through some General; the General calls me in and I get information up
the line, how great the chance is for a total miscommunication.

And many decisions which either of us are making, will be making, or have made,
I'm sure we're wrong on. And they may be wrong because of a meralack of proper
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communication. We must find out what the problem is, and it's surprising how little
it may take to fix it. But, somewhere along the line you've got to set a deadline.
You say, "If that darn thing doesn't fly, we're going to cancel the works.' It's dif-
ficult for a man to make such a decision, but before he does, I hope he has time
enough to take a personal interest :f’b'éfore he cancels anything, and says ''Let me
call in some other people a{ﬂd take another reading. " Because, when you read your
report and see what is being sald, it may be one thing. The words may be right,

but the intonation, or inflection, or other 'ﬁﬂnga may be different and make all the
difference.

Let me give you an example, I know the old former/ ggfeng:g Minister Strauss.
He's a very intelligent, very aggressive - a very unpleasant, but a very, very good
man to haw on your team when you fight a war, or when you really want to get
something done. He's out now, 80 I can talk about him. I went over there with an
associate of mine. We are licensged in Germany to build our J-79 jet engine for the
F-104 Star Fighter. It's a NATO figﬁ%er. NATO builds 1,000 F-104 Star Fighters,
and there are engines built in Germany, in Belgium and in Italy.

Now, we were in o session with the Minister - and I speak Germany fluently -
and I listened while my associate who only speaks English, talked with him. And
in an unrelated matter the question came about, 'l understand, Mr. Sirauss, ' said
my associate, ''that the Germans are going to do such and such. ' It was stated so
as to evoke an enswer. The Minigter gaid, ''Oh yeah?' And after the meeting, the
man told me the Minister said yes. So, you see how it was misinterpreted. Now,
in German the yes is Ja - J~a - a8 you know, and the same word is not yeah or yes,
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it is Ja. And he put a question mark aftter it. Oh, yeah - is that so? Itisn't so

at all; he didn't want to talk about it. Oh yeah? And the man came out and said
"Okay, let's do that, that, that and that.'" This one little inflection - little intona-
tion - in communication can make all the difference between what we would have
done if I'd been present and said, "Wait a minute, he didn't say yes, he said yeah? "
In other words, he said no, and I checked back and sure enough, he said ""Hell no,
we're not going to do that."

Now, remember this. You may do the same thing to your boss, and you may
get it from your people. You've got to get in personally, when you can - your time
ig limited, I know - and see what the connotation is.

Well, I have another 15 minutes, and I want to talk about today's specials. The
last time I was here there was a ;?ﬁnﬂeman who had a real good question to answer.
He asked about incentive coniracts. I couldn't give an answer. He asked me,

"Mr. Newmann, how can we give you a greater incentive to do better work' in de-
velopment?'" It was a good question, but I just couldn't answer it. I mumbled
something up here that was unsatisfactory to both of us. In the meantime, we still
haven't found a good answer, but now if's a normal thing to spend 12 months in de-
velopment into a thing that incentive contracts in development are essential.

When you have cost-plus-fixed-fee, together with cost a fee is paid on top of it,
it's not good enough. I know it was mis-used; mis-used by us; mis-used by others
- not purposely; we didn't try to milk the government - but the incentive is gone.
There really is no incentive to do it better. Why? You have a guy tell you he
needs 20 more engineers. He cries and you take a mop and remove all the tears
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from the floor. You hire 20 engineers and he has 20 more; he builds himself a
little empire. The 20 engineers needs assistants - draftsmen and secretaries -
and more furniture - and soon you have the story of Parkinson's Law.

Well, we can't see how this happens unless you watch closely. Therefore, you
have got to have an incentive. Well, the military has cooked up - I don't know which
service - some pretty attractive~sounding incentives. Let's agree and judge; you
should do it for this job. If you do better we'll give you something more of the
same. If you do worse, you split some of the profits. Now, the problem again is,
are the specifications clear? What are you supposed {o do? Because, the moment
someone changes, you say yes, no, or better, because you made a change - you
wanted a change - and now the whole thing has to be renegotiated.

We do this with all good intent. I know some of my friends know how we sit to-
gether and scratch our heads and say, ''Gee, how can we get a better incentive con-
tract? "' Well, you're working on it now. You're working now under a directive
from General Schriever or somebody, I believe, on a reliable building cost fo give
us an incentive to produce a more reliable product. I think this is right. I'm com-~
pletely in support of it. Some of my people are not, but I am. And in the matters
of my own little bailiwick I think it's a good idea that we in industry are held respon-
sible for the design and building of a more reliable product. And the reliability
clause is now going into new contracts.

Of course, there is a problem. If you design something and it isn't ﬂlaintained
by the military personnel, properly; if you have a bunch of recruits who hate being
in the Army or Navy or elsewhere, who are wondering how they can get out, they
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may decide that the more things they foul up the easier it will be to get out, and it
becomes difficult to hold the contractor responsible for a reliable product. Or, take
airplanes, for example. If they're flown under adverse conditions, with a lot of

dirt and corrosion of parts, and if they are abused or mistreated, it's very difficult
to blame the contractor.

But, I am pretty high up in the organization now and I can speak with some auth-
ority. We in General Electric - and I pjgrsonally ; am very much behind the incen-
tive; a condition with the contractor that by golly, you must pay a penalty for an un-
reliable product. But gentlemen, when you're involved in the work, think about it
and include an incentive also, or reward, for exceptionally good work. You will
discover, and I'm very serious - and also bitter about it - that you get pushed down
by some very good government employees who try to do their job and get the con-
tract down in price. That's what they're hired for and they do a good job. 1 recog-
nize that they've got to do this. But you come to a point where you may go too far.
Perhaps you won't be administering some of these things, but the people who work
for you may. You should think about this. You can't just continuously push and push
and push.

You see, the better a job we do in cutting costs - and we get a profit as a per-
centage of the cost, the law is a return to the company. You need some profit or
return in order to exist. You need a profit to show the shareholders why they've
invested their money in the jet engine business and not in sewing machines or kitch-
en stoves. They have to have some incentive or some return. And so, the more
we do and the better we do it, the lower is the cost to the government, which is
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fine, and the lower is the profit.

Now, this doesn't make real sense. But when you later come to the reliability
clause and say, if it doesn't work right - which you can measure - we will take
some of the profit away from you - that's one thing. But you've got to reward the
contractor for some very, very good work - exceptional work, teamwork, good ad-
ministration - and say, ''Okay, good for you; I'll give you 2%, 3?79, 1% or 1/2% in
profit, as a reward for good performance."

So, I hope I've gotten thig across to you. I've done my job for General Electric
if I've gotten this point across to you that an incentive is fine, but it has got to be
administered. You have to personally take an interest. Go down - if you see the
General Electric man coming, or the Pratt & Whitney man, or the AVCO man, and
ask the man, '"Were you fair to this outfit or were you not?" You may have to over-
rule them a bit, and you may have to say that before you settle with them, 'Let me
review once more what you did. How did you really perform?" Take a personal
interest in them, and you'll find industry working with you hand and glove, and anx-
ious to do work with you and for you.

But if they're continuously pushed; they catch hell for bad things, but no reward
for good ones; if this is real outstanding work and this becomes standard then, for
the next titne around, so that you can never improve it anymore, then I think we are
heading mutually for trouble. Incentive contracts are fine. There is a clause in
the contracts now, and I'm with it, my company is with it, but let's be fair about
it, where you have an opportunity, I would appreciate your being fair. And the
only way you can be fair is to take a personal interest in the summary before you
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sign off and before you beat the poor guy down. Say, ''Let's take another look at
thig. Is it really necessary to do this? Should we let him get away with 8§t which
makes for him the difference between going or not. "

"Panic' due to ﬁ%br“"performance. As I told you before, about this JE-85, we
had trouble this past summer. It turned out that the JE-85 installed in the North-
rop supersonic trainer, now being supplied to the Air Force, and perhaps later to
the Navy, perhaps to the Army; destined for MAP countries ~ Far East countries -
this thing suddenly developed what seemed to be a real problem. There was then
panic. If there were no girls here I would say it hit the fan this time.

I got a call from General Bradley; I got a call from General Garrity; my boss,
the Chairman of the Board, Mr. Cordiner. Mr. Cordiner got a letter from the Gen-
eral: '"Dear Mr. Cordiner: This darn outfit in Massachusettis, etc., etc., they're
the lousiest bunch of guys, etc.' Well, what happened here? I was totally unaware
of it. I had no communication. A real panic developed and it is only now subsiding.
We found out there Were a few things which went wrong. There was poor perform-
ance op the aircraft in the field. Ii flys beautifully, but it took too many manhours
to maintain. And so, someone went up to the Generals there and said, '"This is just
imposgsible; we planned altogether differently. We are using iwice as many man-
hours, we don't have enough people, and we don't have enough money.'" And they
were ready to seriously curtail the T-38 trainer program.

Now, that would have been a terrible thing, because people were just not properly
informed. Panics due to poor performance have happened. You have to take a per-
sonal interest and ask some of S'bur own people are the figures you've given me here
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right? Are the figures the fault of the manufacturer, of the engine-maker, the air-
plane-maker; are they the fault of the training command; are they the fault of the sup-
ply commmand; or what are they? And, never mind whose fault it is, '"What can we

do about it?'" But, we found that indeed there were real problems caused by the en-
gine not doing as well as possible; the airplane wasn't as good as anticipated; the
training command completely having dropped the ball too by not having provided
adequate manpower to staff a supersonic twin-engine aircraft - compared to the old
T-33 which was a single-engine subsonic aircraft - we were all involved in it.

However, all hands got together, we made peace, and the darn thing is flying
beautifully now, and I'm sure within another four to six months that thing will do bet-
ter than it ever would have before. Don' let's panic and write a bunch of letiers to
the Chai rman of the company. This really fouls up the works. I spend more time
talking and explaining to the Chairman of the Board why the engine doesn't do what
it's supposed to, or what makesg the airplane fly, and this time I could use in fixing
the engine. But, of course, once they get a letter they've got to write back again.
And before they write back, of course, they tell their executives and their execu-
tives start checking. Here I've spent two months chaging around, just answering a
couple of letters because of the Chairman up there.

So, it is neceasary for you people to go down and spot things before you sign.
What I do when I've written a nasty letter, is put it in the mail basket and let it sit
for a couple of days. It never fails thatl don't take the letter out a couple of daya
later and change it. Things then look different. Of course, I'm hot-headed, but
time changes me, and I'm sure you are the same way. Don't juat fire of a letter.
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Take a look at today's specialist. It might be due to poor performance. If this hap-
pens to you, as it happens to me nearly every day, let's take a personal interest
and get some of the other men in and say, ''You tell me the story of what is really
happening.' I'm sure you'll get a different picture.

Finally, who gets the contract. Well, based upon good or poor performance -
based upon his performance up here and how well he did - someone is supposed to
get a contract. Let's take the TFX, a sore point from General Electric's point of
view. I'm not complaining - really, I'm not - but I want to tell you what has hap-
pened. And, there is a Congressional Committee working on it; not because of us,
but because Boeing at Seattle is unhappy that Convair at San Diego got the contract
for the TFX. You all know the TFX, a big, new airplane with swept wings - mov-
able wings - and supposed to do all kinds of things, which we hope it will. Per-
haps by the time it comes about we will have some good tests.

Boeing is unhappy because Coniair got the contract. They got their Senator into
the act, and the Senator - who is a very nice person, I'm sure - is fighting in the
Senate. And Mr. Russell, the Chairman of the Armed Services Commitiee - in
Georgia - just made an announcement that he'll investigate the thing beginning next
January. And we're really starting to get politics into it. So, the question is,
"Who will get the contract?' Is the actual technical performance the.reason you.
gove the fellow the contract, and gz‘t performance, or are politics mixed in?

Now, it may be perfectly all right to mix politics with it if that is allowable.

It may be very well possible that they might say '"Why should General Electric get
another engine contract; they've got so much to do? Lock at those poor fellows
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in the other company haven't much to do.'" So, this may be a very valid reason.
But don't let's hide this under some cover and say, '"Well, technically that thing
was superior, or not superior.' I'm interested in it because we developed and
proposed an engine. We spent a lot of company money on it, and some govern-
ment montey - an engine for this TFX, So did Pratt-Whitney, and so did Allison.
So did Rolls Royce and others. Immediately a lot of people were eliminated, but
Pratt-Whitney and General Eleciric remained.

There were six aircraft people who fought to get the TFX airplane. They had
to select an engine. Four out of the six selected the General Electric engine. One
of them said "Either one will do." And one of them selected another engine; not
because of technical superiority, but merely because he thought they were going to
get the contract anyway. It's a fact; four of the six clearly stated they wanted the
General Eleciric engine. One of them said that either one would do. And one of
them selected the other engine. We were eliminated long before the TFX decision
was made in April of this past year. We were eliminated from it and I think I have
a beef coming, which I really do.

Now, there is no use complaining to you gentlemen, because I'm sure you had
nothing to do with it. Ag a matter of fact, there are a few people in your audience
whom I know helped us very strongly. I know they're from Wright Field, or were
from Wright Field. They felt we had a better engine. But here is the question,
"Who really gets the contract?'" Now, this all faljs under the management prob-
lems of R&D. I have to go to my management now and they'll say, '""How come you
lost that contract? " And what am I going to tell them? I might tell them, "Well,
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it's unfair. We lost. We were picked, but we lost." This doesn't help me one
damn bit. And although I have a good standing in my company and am not afraid
that I will be fired because of that, it is a real problem for us. It's a morale prob-
lem with my troops. They know that this engine wasg selected by four out of six.
They're dealing with these people. We have installation studies. Presentations
were made before the TFX committee. They said, '""We want the General Electric
engine, " but they wouldn't take it.

I'm not only talking about GE; I'm just telling you what the problems are, and
how little deci sions can make life miserable or joyful for anyone. If Pratt-Whitney
had lost, or Allison had lost, they too would say, '"Darmn it, we're better.' Or,
"We have more money.'" Or, "We know how to do it, ' ete. It wouldn't be fair of
me to tell you that the decision to give this contract to Convair or Boeing was
wrong, because I don't know their éirvph‘ne. But with the engine I can see the point
of why Prait-Whitney got the engine contract for this aircraft. I can see it; I'm
sorry to see it; but I can see it. They have an engine - not an identical engine, but
a similar engine running under some military contracts.

I want to be completely fai r and not do what I mentioned before, give you poor
communication or half-baked stories. I can see the point. I'm unhappy about it,
but I believe it a fair point that Pratt-Whitney did get the contract, dlthough their
engine was not on paper and was not as good as the one we said we would pboduce.
They had an engine under development already. Some money had already been
spent by the Navy, and I don't believe I have any justified complaint about the sel-
ection. I just wanted to be sure that you understood this.
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Well,. gentlemen, this is an outline of my problems; they're your problems,
and what you can do to help. I tell my people to take a personal interest in what-
ever they are supposed to do. You can't sit in the office and delegate; I'm sure you
don't do it anyhow; you've got to go down the line, you've got to walk around and
look at the desks and the drawing boards, visit the {yoops, go out in the shop, look
beneath the tables; watch a secretary type a letter and say, '"'What are you typing
right now?'" Ask what she's doing and see whether she's doing it. You'll find
sometimes that she's typing some kind of crazy letter. You'll wonder who writes
a letter such as that. I do every day, when possible, walk around the shop, be it
in the engineering office or another plant - we have plants in Cincinnatti, Ohio,
Magsachusetts and Vermont.

Go there and walk around, and don't announice that you are coming. When they
know you're coming they clean up, do polishing and everything else. This doesn't
work. Go in suddenly, be seen, talk to people, and take a personal interest, and
you'll find out that you'll gain knowledge which you would never have gotten if you

_hadn't done these things. Before you make a decision, get some of them from down
the line and say, "Now, you tell me." It will supposedly hurt the people under you
who feel that you are by-passing them, but you ought to make it clear right from
the beginning, as I did when I took over this new job; I said, "Gentlemen, I'll tell
you right now, the way I operate is that I have confidence in you. When I don'’t
anymore, I'll let you know when it happens; you'll feel it anyway. But my method
of operating is to get my facts from down the line. So, I don't want any complaints.
I don't want you to feel bad, but I'm going to operate this way. I'm going to get my
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facts from down the line.'" And I think if you do this with your people you'll find
it will work the same way.

Just tell them ahead of time that you're going to operate this way and there will
be no hard feklings or anything else. Well, gentlemen, my time is exactly up. I

thank you very much for listening and I hope I've been of sorme benefit to you.

QUESTION: Mr. Neumann, you mentioned that you have spent quite a bit of
company money, making proposals on the TFX. This recent Bell Report that Mc-
Namara, Bell, Webb, and everybody signed, and after direct testimony by Dr.
Brown, they said they were going to cut out all of this what they called 'brochure-
manship. "' Instead, they were going to go into a program definition phase. I had
thought that they had started that when they said it was going to be domne; that they
had already started. Would you give me your opinion on what effect is the program
definition phase going to have on you and the Army's bidding?

MR. NEUMANN: I don't know whether you heard the question back there, but
in any casge I'll answer ag best I can. The brochuremanship McNamara referred
to, I agsume is the fancy brochuremanship which we know we have too much of;
glossy binders, beautifully dene, and everything looks just hunky-dory in there.
This, I think, they want to bring down to just plain folders and simple paper, and
not these fancy give-aways - model airplanes and all the other things, to sell the
product - briefcases, etc.

But if they want to stop the manufacturers from studying and proposing differ-
ent applications of an existing engine, or new ideas, I believe that R&D will be
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seriously hurt to the detriment of the government. There are a lot of ideas coming
out which don't originate in the government or in the services. Industiry has some
very capable people. I domn't have to tell you this; you know it already. There are
really capable people who suddenly think of a new way of doing BTOL, for example.
I'11 give you one example. I want to be brief in my answer, so, I'll give you.one
example.

General Electric has proposed to the United States Army, and received a con-
tract for the development of two complete airplanes. We then subcontracted to our
l:é;TOL. It's called the BZ -1l - the new code number. Ii{'s an airplane that hag lift
fans - it has big fans in the wings, fans which are driven %y‘:the exhaust gas from
a jet engine ducted into the wing. They're flush with the wings; you can't even see
them because they have covers. But when they open up, their big wheels start
spinning and they lift the airplane vertically. It can then fly horizontally by diver-
ting the g?.s aft. The covers go down after the airplane is up.

Thig was an idea that came from industry. It came from GE, but I'm sure our
people didn't invent it. Maybe the Russians did, or the Germans - who cares? It
was proposed by industry to America. If such work were {0 stop, we would have
lost, in my opinion, one of the most potential things to \BJTOL. I happened to be in
on it, but I would have thought so even if I hadn't been in on it. This was an-industry
proposal to the military. It took brochuremanship, salesmanship, and all the ships
we have there, to sell the thing. We couldn't sell it to the Air Force, we couldn't
gell it to the Navy. The United States Army bought it - of all people - and I'm glad

they did, because they have a real program there, and I'm sure it will be used by
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others. So, I-hope I've answered your question.

I think it's essential that industry has R&D funds or proposal funds, and if not,
we will use our own.

QUESTION: Mr. Neumann, how do you use operations research as a tool of
management ?

MR. NEUMANN: Well, I don't know what you would call this one here. Now,
this is operations research. Could I ask you a question? Could you define it a
little bit better? Operations research of what type?

QUESTION: For more consigtent engineering on applied research as differen-
tiated from pure research.

MR. NEUMANN: Oh! Applied research as differentiated from pure research.
Well, naturally, if I have your question right, this type of research we do in the
laboratory. The laboratory is a big department. It sells about $20 to $30 million
worth of work during-the year. It's supposed to develop new materials - beryllium
materials - some ram-'géts - supersonic combustion ram-jets. Can you burn fuels
- hydrogen or carbon fuels in supersonic airscreena? This is basic research as
it applies to our product.

At General Eleciric we have a research laboratory up in Schenectady. They
don't work for anyone. We are being assessed to some extent to support a pure re-
gsearch laboratory. They developed the artificial diamond, for example. They de-
velop things completely different; not necesgsarily applicable to our engine busi-
ness. In my own division we have a laboratory which does pure research on things
we need ~ high-temperature materials; hydrogen-burning égines, a new-type of
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ram-jet, 4 new principle such s this new lift fan I just talked about; this came out
of our laboratory - this type of development.

This is done independently, by contract, or by assessment to my operating de-
partments, which sell both little and big engines. They are assessed at my direc-
tive , fér so much money, they're given a laboratory, and they do basic research.
Then our departments which make either large or small engines, accessories,
missiles, or whatever, they take from the laboratory what they think is good. The
laboratory fellow will always be hurt if they don't buy everything he is deing. He
will come {0 me and say, ''Mr. Neumann, I think I have some real hot stuff here,
but they don't want to buy it; they don't believe in it." Then I have to get into it and
make peace. Perhaps I have to force him, or persuade him, or, perhaps, if it
ibn't any good in my opinion, I have to tell him so.

But, we do use basic research, which is free. They do all kinds of things. If
they do one out of four things which are bought, I think they do well. They believe
that one out of ten would be doing well, but they have different incentives. ButlI
think if they do one out of four things that can be used later, in lift fans, or hydro-
gen-burning engines, or special boron fuels - if you work them for awhile, for a
new-type after-burner, or new infra-red deection, or new sound-suppression whose
blades are not radially arranged, but slanted - these things come out of a pure re-
search development laboratory - and they may or may not be used, depending on
how the operating department feels.

QUESTION: Mr. Neumann, you spoke of your utilization of the project mana-
ger system and the establishment of a small highly-gkilled managerial team, draw-
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ing, then, on the functional resources of other parts of the company. My questions
are thesge:

No. 1, have you developed any new mechanism for arbitrating conflicting de-
mands on the resources of those functional managers? And if so, in this mechan-
ism where does the project manager stand in company authority related to the fune-
fonal managers at least taciﬂy controlling those resources?

MR. NEUMANN: Al right, the answer to your first question is, '""Have I egtab-
lished something new?' The answer is no. We have conflict. I have the special-
ized project manager, and the manager of the functional organization, both of whom
are on the same level, and both report to one department General Manager. There
is-no priority system. The problem, as you say, is there, and it is a problem. We
have tried a priority system which was dangerous as hell, because you put priority
on one project, the other fellow wonders why he didn't get it, and he asks you why
he failed. So, if you have a priority system, don't admit it. This is my system.
‘Don't admit you have it, although, you can say that you put a little more q:inphasis
on one thing.

The moment you tell a fellow this man has aériority; everything he writes will
be maYked red and he has priority in the shop, you have trouble with the other
people, and they'll use the excuse that they failed because they didn't have the pri-
ority. Where do they stand? Let me tell you this. I call the project manager'the
extension of the General Manager.' If I only had one project, the General Manager
of this department would be in charge of this project. There would be no need for
having everything there. He has all the means at his command.
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I give the special projects manager the right to make all decisions. In fact, he
must make decisions. If he wants to shy away I get him right back and tell him
"You make the decision - the design layout, the application, the ti{méing and the
cost.'' He'll gay; "It's unfair. How can I deliver the engine on time if so and so
is in charge of manufacturing? ' I say, ""That's your problem; L:’you just deliver on
time.'" And you'll find that these fellows will work very well together. If they
don't, they have to come to me, or did when I was a department manager. They
will have to show up in the department manager's office. And you will find, as I
have in six years of experimenting, that it works very well.

If you have intelligent managers they know the problems have {o be solved. I
takes the proper manager to make the final decisions. If he doesn't like the job one
of the other people is doing he can first fight with him and then come up and see me.
But there is a conflict of interest - purposely. I don't want such a harmonious
group that everything works too smoothly - with everyone loving each other all the
time. We've got to have some cpnflict, but it has to be intelligent. And they've
got to realize that be it eight o'clock in the evening or twelve the next day, this has
to be resolved. This is where the top man comes in. You say, '"Gentlemen, we
want a solution by eight o'clock tomorrow morning; if you don't have one by that
time, I'l do it for you.'" And you'll find that they will do it real quick.

So, the answer is no, I don't have a new system. They are the same organi-
zational level, but officially given as Project Manager A with responsibility for
Project A, Manager B for B, Cl;fnr C, and the project people have to do what the
project manager tells them. And if they don't like it, they can both come up and

30




tell me about it.

QUESTION: Sir, the British have demonstrated a vertical takeoff fighter which
is very impressive, and I have read statements to the effect that they think they're
ahead of us in this field. Would you comment?

MR. NEUMANN: Yes sir. I'm glad you asked that question. It's the P-1127
you're talking about which has been flying for over a year, actually. For those of
you who are not jet-engine people it may be of interest anyway. There are two
systems which the British have and in which they are ahead of us. Time-wise, they
are flying whereas we are not. Therefore, time—wiséf(they're ahead of us. One of
the systems is a whole cluster of jet-engines mounted - ingtead of horizontally
pushing out toward the tail - vertically. They're very good engines and they lift
the plane off the ground vertically. Then, they have a regular engine and when the
plane is in the air, clear of irees and other obstacles, the other engine cuts in
and the thing goes fqrmm:?ﬂ That's one way of doing it.

The one you saw is a system of deflection. It takes a big engine which norm-
ally works like a regular jet engine, but which, by a large valve, can divert the
gas downward and push itself up. Obviously, the push down has to be ;’é’qual to or
stronger than the weight of the airplane, or it wouldn't leave the ground.

The whole system, in my opinion, is clearly ahead of us time-wise, and we are
clearly inferior in potential. I don't think there is any doubt about it. However,
the Germans recently cancelled their support of this airplane - I don't know whe-
ther you heard about that or not; I was just in Germany and 1ea3§1,ted about it -§ but,
they cancelled their support. They discovered that an engine which is strong
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enough to lift an airplane off the ground is way over-powered in moving forward.
When an airplane flys forward the wings take on the load of the airplane. It needs
just enough push to overcome the resistance. It needs about1/3 of the power neces-
sary to push a heavy object into the air until it can depend on its own power going
up. I hope I'm making this clear. It needs a hell of a lot of power. If the plane
weighg 10, 000 pounds the plane needs at least 10, 001 pounds at least of push to get
the thing into the air. But it only needs 3, 000 pounds to fly forward.

Obviously, then, this engine is way over-powered - way too biy - and fuel-wise
it is very unecgnomical. The demonstration was very clever - very slick. The
grass was smooth. The airplane was very light; they had very little fuel in it - just
enough to demonstrate it - and it looked real good. But if you really wanted to hover
vertically; if there was confusion over the place you wanted to land - say a couple
of jeeps or ambulances had to get out of the way first - and you had to hover, it
would use a hell of a lot of fuel. Therefore, this system, in my opinion, totally
insufficient to be of any real use. The only danger that is ahead of us is that I'm
afraid ofﬁ,r own military people will say, ""Here's a beautiful system; let's buy this. "

The best system is one like our lift fans where you have three times the power
due to having a big fan in the wing, facing downward, as the plane has going hori-
zontally. In other words, you need one third the power in order to fly forward,
and this system is just the right combination. It's more expensive and more com-
plicated, but it will do the job of flying vertically over the land and then horizon-
tally - supersonic if you wish - coming to a halt and settling down.

So, they are ahead of us for the time being, but we are going to fly one next
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year and so is Lockheed. And I think we have other systems which will be suffi-
cient.

QUESTION: My question relates to the F-114 program in Europe. At on€ time
the Air Farce felt that the Europeans produced a good engine, but that they didn't
have a complete weapons system, and that perhaps they weren't making adequate
provisions; they didn't have the proper personnel, etc. Can you tell us whether
any progress has been made in this respect and what the situation is at the pres-
ent time?

MR. NEUMANN: Yes, I can. I arrive back from Germany just last week.
While there I talked with various licensees of ours, and the NASMO, the Star
Fighter Headquarters down there, operating the 104-G which is the NATO Star
fighter - the G stands for Germany or something like that - they're making about
ai:hmusand aircraft, and the progress is very good. The Germans, the Belgians
and the Italians, as well ag Messerschmidt, Fokker, the Netherlands and others,
have, as you said, had a big gap since the last war, when they weren't doing much
aircraft building. They weren't able to handle a big system as easily as we thought
they qould.

Furthermore, we Americans have over-sold, I'm quite sure. The elecironics
system, the FM system, the engine, etc., we've worked on in competition with the
French who were selling airplanes; and also the British. The Swedes had their
plane, etc. And I'm quite sure we sold a little heavily down there, but anyhow we
one. However, to sum it up, it is going very well right now. The engines that are
coming out there, and which I'm familiar with, are in excellent condition. They're
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as good as ours. They're doing a good job on them. And the inktial problems are
being overcome. The program is now rolling all right, I believe. Mr. Strauss
was active in it, but he finally resigned because of that trouble over Der Spiegel,
as you know. The magazine had par*’k“ularly attacked the ',{l014 program. However,
it is in good shape now.

QUESTION: Sir, what do you congider to be the role of government laborator-
ies in your business?

MR. NEUMANN: The role of government laboratories in our business. I may
sound awful, but I frankly do not know their role in our specific business. Now, I
haven't seen any impact of government laboratories on our business either at
Wright Field, or at Trenton where the Navy has an altitude test chamber, or a Tul-
lahoma. Are you refeérring to that type of laboratory? Oh! This effects us very
greatly. We in industry do not have facilities, of course, to test engines under
full after-burning conditions at mach 3, etc., as Tullahoma has, for example.

Or, take the Navy's test laboratory for small helicopter engines, taking them up
to 25, 000 feet altitude and trying an automatic start at 25, 000 feet under controlled
conditions. They are very essential to us. These laboratories are fine.

I thought you were referring, perhaps, to some other kind of laboratory. Any-
way, I think they are very, very good. The people are excellent there, the coop-
eration is excellent, and we couldn't do without them.

QUESTION: Pursuing this a bit further, sir; going one step more. Referring
to the government arsenal and the government laboratory which perform research
and development in the same field. How do these effect you? What is your com-
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pany's policy toward the continuation and possibly Enhancement of these government
facilities ?

MR. NEUMANN: I thought you referred {o those type of facilities. I cannot
speak for the company. I have no idea what the company's relations are in fur-
ther supporting or otherwise having these laboratories and getting help from them.
Now, I don't know that my division takes advantage that comes out of these labora-
tories. I meant Tullahoma, Trenton, Edwards Air Force Base, Wright Field -
those laboratories I know we are using. They've made their own studies and we
are comparing notes. NASA, NACA, the old NACA, Langley Field and Moffett out
in California - those laboratories which apply to our business, we are working
with. But as to basic, fundamental research which I believe you referred to, I do
not know what effect they have on my particular division in the business, frankly,
and therefore I can't tell you what the situation is.

COLONEL TARDY: Thank you very much, Mr. Neumann, for another fine

dissertation on R&D.
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