The Reminiscences of

RICHARD M. MOCK

Aviation Project

Oral History Research Office
Columbia University

1960



Library of Congress Cataloging in Publication Data

Mock, Richard M 1905-
The reminiscences of Richard M. Mock.

Transcript of an interview conducted by K. W.
Leish for the Aviation Project of the Oral History
Research Office of Columbia University in 1960.

Includes index.

Microfiche of typescript.

(New York times oral history program : Col-
umbia University collection ; pt. 2, no. 133)

1. Mock, Richard M. 1905- 2. Aero-
nautics—United States--History. |. Leish, Kenneth
W. 1l. Series: New York times oral history pro-

gram : Columbia University collection ; pt. 2,

mHfirnry ftf rinniM~i ‘iV r ntnlnrinn f Publii atiuir-Da

no. 133t
MicroficheTL5M0.M5" 629.15°0092°A [B]
ISBN 0-88A55-136-9 75-5960

COPYRIGHT ©1975 THE TRUSTEES OF COLUMBIA UNIVERSITY IN THE CITY
OF NEW YORK.

PARTS OF THIS TRANSCRIPT APPEARED IN THE
OF FLIGHT, COPYRIGHT ©1962' 5V AMERICATHERTIAGE PUBLISHING (o INC.



PREFACE TO THE MICROFORM EDITION

THE READER of this Oral History memoir is asked to bear 1in
mind:

that this is a transcript of the spoken work;

that permission to quote for publication must be
obtained from this office, the University having
been assigned copyright;

that no representation is made, either by the
University or the publishers, as to the factual
accuracy of the memoir; the scholar judges for
himselT

In preparing this edition for the cameras, the best avail- '
able copy of the transcript was supplied to the publishers.

Oral History transcripts vary considerably in style and
appearance. Most of the early ones (194S-1955) were retyped
from start to Ffinish after editing by the iInterviewer, subject
to final approval by the oral author. Increasingly from 1956
on, the Ffirst draft — the verbatim transcript — was allowed
to stand, the oral author®s corrections being inserted by hand.
In some instances, circumstances prevented the oral author
from reading his transcript. The iIntroductory matter in each
generally provides this information.

Four hundred of Columbia®s Oral History memoirs, at this
writing, are obtainable on microfilm or microfiche, and a
catalogue of these may be had for the asking of the New York
Times Oral History Program, c/o Microfilming Corporation of
America, Glen Rock, N. J. 07452.

A 500-page desciriptive catalogue of all Oral History holdings at
Columbia, THE ORAL HISTORY COLLECTION, may be obtained in paper-
back (individual orders only) for $7.50, postpaid, from this
office. The hardcover edition, $12.50, is available at the
Glen Rock address. The Introduction to this volume provides
further information about access and our research service for
scholars who are unable to visit Columbia;”

o
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September, 1974 ""Louis M. Starr
Director



PREFACE

This manuscript is one of a series resulting from tape-
recorded interviews conducted by the Oral History Research
Orrice or Columbia University on the history of aviation, under
a grant from American Heritage. Small excerpts from this
interview appear in The American Heritage History of Flight,
Copyright 1962 by American Heritage Publishing Co., Inc., and
all of the interviews iIn this series are offered iIn microform
with the permission of American Heritage, originator of
uhis project, as well as with the permission of the individual

interviewed or that person®s assign.



Richard M. Mock - Interview I - April, 1960 - by K. Leish.

Q.: How did you happen to get into aviation, Mr. Mock?

Mr. Mock: When 1 was an undergraduate at New York University,
we had a mechanical engineering course, and they had what they
called an aeronautical option. Later that was the Guggenheim
School of Aeronautics, but when |1 was an undergraduate it was
just called an aeronautical option. It was a special course
in aeronautics for a year. I was class of T27, so that must
have been around f25 or T26. One of ray friends, a class ahead
of me, was taking the aeronautical option, called A.C. Falk,
who lives in Philadelphia, Adolph Falk. He suggested it. He
was quite enthusiastic about the future of aviation. Most
engineering graduates in those days had a difficult time finding
a job. We were all trying to find things where there was a
demand, as there was a surplus of engineers and of young people.
I didnH know, and decided | would get a job for the summer; |1
worked for the Loening Aeronautical Engineering Company, on 3lst
St and the East River, where the East River Parkway goes through
now. I worked there the summer of 1926, and as a result of
my experience there, | decided to take the aeronautical option.
During that summer | met men who were working in that shop.
Some of them were aeronautical enthusiasts. As a result, |
went out to some aviation meet® at one of the airports on

Staten Island.



The meets then were more or less stunts, to attract a lot
of people and then sell rides to them. Rides then cost around
$10 to $20 a ride and only lasted a few minutes. Within a few
years after that, they became much cheaper. It might be that
they were even more than $10 at that time, but thatTs my Recol-
lection.

I remember the first meet | attended, 1in 1926. The Fokker
tri-motor, the Josephine Ford, was on exhibition. You know,
there had been an expedition to the North Pole with Admiral Byrd
of the Navy, TFfinanced by the Ford Motor Company.

I attended an earlier aviation meet, but | don!t have a
sure memory of it, that might be part of things youTre told as
a child or part of things you remember. When | was five years
old, in 1910; there was an aviation meet at Belmont Park, a
racetrack on Long Island, and my father knew the man who was
putting the meet on and took me out there. I know they took a
picture of me sitting in the seat of an open cockpit or open
framework airplane. My memory tells me | was there in the seat,
but 1 donft know whether itfs from what | was told or from the
picture, which is typical ox childhood memories.

I donft know where the picture is now.

Around 1926-27? was the beginning of the effort to make an
outside loop---going forward, then down and under-*—and | don’t

remember when that was. I don’t think it’s very significant.



The aeronautical i1ndustry at that time consisted mostly
of people who were doing barnstorming, travelling usually as
a group of airplanes from one community to another, selling
rides from a farmerls pasture, in any town where there waw a

gathering of people who would follow it.
Q: How did people regard this at the time?

Mock: I don’t know. I can’t tell you first hand, but my
impression iIs that people regarded them as intriguing itinerants
There was no portent of transportation in what they were doing.
These were open cockpit airplanes. There was a great variety
of them. In the ’26-72? period, they were mostly surplus
airplanes from World War 1, the JN-4-D, Which was called the
Jenny, with an 0OX-5 engine. There was one with an

Hispano engine, made by Standard Aircraft, called Hisso-
Standard. Around that time, there was an airplane made in
Troy, Ohio, called the Waco, and there was a series of Wacos,
Waco 7, 8, 9, and 10, and they got to be quite famous. Model
10 was one of the first airplanes in which the two front wheels
were not connected with a through axle. That was important,
because 1n landing In these unprepared fields, In taxiing
along;,, 1f you hit anything with a through axle you went over

on your back. So the forward area that you could grapple

with was narrowed down to the width of the wheel rather than

the whole spread of the airplane:



Q: Did people think there was a future m airplanes?

Mock: There was a great doubt about it. One incident occurred
when | was a senior. There was a student who was taking a
graduate course, taking the same classes that | did. His
name was Grant Mason. He told me he was going to leave
school before graduation because a friend of his by the name
of Tripp had an idea of starting an operation between Miami
and Cuba and extending all through the Caribbean. Mason was
ghite wealthy and came from Yale, and 1 was working my way
through school. Two months from graduation | couldnTt see
quitting school for such an idea, with no assurance that it
would succeed. Later Mason became the Caribbean manager of
Pan-American Airways. Mason also was an embryo cartoonist and
had some allegorical characters and cartoons. I think he took
aeronautical engineering so he could be in New York and try to
sell publishers his cartoons, with which he was unsuccessful,
at that time anyway.

The year 192? was one that saw a great change in aviation.
In the early part of the year, as an undergraduate having bull
sessions with other undergraduates---there were five under-
graduates and four postgraduate students, as 1 recall---we
were aware that in the graduating class of the year before

in aeronautical engineering, only one student had gotten a



job in aviation, two or three in engineering of any sort, and
the rest went into the bond business or worked for retail
stores or got any kind of a job. So there was a great
apprehension about how we were going to get our bread and
butter, especially when you had the job of supporting your-
self, as | did.

So | wrote Jetters to some 13 companies and organizations
in the period around March and April of T27, which were all the
ones that I thou”it | would like to work for if | had my choice,
and all the ones that | thought counted. Included in that was
the Army Air Corps Research Center, called McCook Field, later
changed to Wright Field, 1in Dayton, Ohio. Just about a month
before final exams, 1 was called out of class by Professor
Alexander Klemin, the Ffirst Professor of the Guggenheim School
of Aeronautics, one of the founders of aeronautical education
and an instructor at M.1.T. during World War I, who is now dead.
Professor Klemin said heTd just had a phone call from a man
named Earl D. Osborn (who lives in New York now and is head of
a company called EDO— his initials-—-in College Point, Long
Island, the EDO Aircraft Company). Earl Osborn was publisher
of a magazine called Aviation,now Aviation Week. He had an
urgent need for someone to help him with the editorial material

because his editor had just quit. The editor, Lawrence LaPage,



lives in Philadelphia now. The magazine was a weekly. Osborn
was leaving for the Itfest Coast. Fortunately, they had just
gone to press, so they had a week to get the staff together
and get another 1issue out. Osborn asked me to come down and
see him, and I did. They gave me a leave of absence at
school to help him.

I had done some writing, free lance, trying to make a
dollar, and had written for some things in school.

A more 1iImportant thing is that the same week Osborn hired
a man named Sidney Bowen, who had been a pilot in World War |
with the Royal Ailr Force, and also had been a newspaperman and
writer ever since. Bowen knew something about writing, and I
knew something about airplanes, so between the two of us we
hoped vie might be able to make sense to the readers.

One of the Ffirst assignment® | had was to go out to Long
Island to Roosevelt Field, which was then Curtiss Field, |
guess— two Fields adjacent to each other with a hill in
between---and then across the railroad tracks was Mitchell
Field, which was a military field and is still there. The
airplanes for the race to Paris for the Orteig Prize were to
start from Roosevelt Field and continue onto Curtiss Field if
they didn’t get off.

Now, talking about it, | recall that the airplanes were

not yet at Roosevelt Field. They were mostly at the



manufacturing establishments. But | was given the job of
covering these various airplanes that were preparing for this
competition. In the forefront was a Fokker tri-motor that
Admiral Richard E. Byrd was to fly, and a twin-engined airplane
being built by Keystone Aircraft Company in Briston, Penna.,
which was a special version of a bomber called the Keystone
Condor. The airplane was known as the American Legion and
was fFinanced by the Americal Legion. There were probably
some ten or FTifteen airplanes. IT youfre interested, you
can get the magazine article from the library— it appeared
in Aviation around May, 1927.

The prize was $25,000 for the first non-stop flight from

New York to Paris.
Q: Did you have any contact with Lindbergh at that time?

Mock: Mo. | wrote the article, and it was exceptionally
long for the magazine, seven pages; because there was so
much attention they decided to give it that much space. At
the tail end of the article— just to be complete and so I
wouldnTt be left out by some dark horse winning— | included
a paragraph which said that there was an airmail pilot by
the name of Charles Lindbergh who was preparing a single-

engined airplane in San Diego, California, at the Ryan Aircraft



Company, for the flight. I gave a big play to all the pre-
cautions for safety and all the research that these other
people had done to make sure that they would be able to make
it. OF course, they carried so much gear for safety that
they were like putting a patch on top of a patch on the roof
of a building until the building wouldnft support the roof.
Lindbergh, however, went alone and didn’t take all these
precautions---standby crew, extra equipment, multi-engines——-
so that he increased the performance of his airplane; and it

was performance that won and not all the gear.
Q: How long did you stay with Aviation Magazine?

Mock: Well, 1 was writing for them while on leave of absence
from school to help them over this period. I took time off
from the magazine to go back and take my final exams and for
commencement. I didn’t miss much school, because 1 only
started there about a month before 1 finished school. That
added one more company to the list of places where | could go.
They offered me a job, asking me to stay on permanently.

I was bewildered when Lindbergh’s flight was completed
successfully. The result was that everybody who was in the
aviation business expected a boom. Here was a group of people

crying in the wilderness, and suddenly they were on the front



page, and anybody in aviation got attention. The net result
was that all the companies that | had written letters to,
each one wrote offering me a job. They were all at $35 a
week, which was the standard starting salary for engineering
graduates at that time. The rate was paced by the fact that
the Government and the Army Air Corps would give that as a
starting pay, which was considered high, and everyone else
had to follow suit.

I wasnTt sure what 1 wanted to do. | tried to get my
appointment at McCook Field postponed until September, which
would give me an opportunity to choose, because | was be-
wildered by all these jobs. The McCook Field job was as a
starting engineer junior. But | had all these opportunities,
and | didnft know which one | wanted. I thought that by staying
with the magazine | would get some experience and get a feel
of where the opportunities might be and then decide where |
wanted to go.

By September they appointed me technical editor. The
title was to flatter me and get me to stay, and | stayed on.
About June of the following year, 1 iInterviewed Mr.
Bellanca for the magazine, to describe a new airplane he was
building which had transoceanic capabilities. In the interval

between the Lindbergh flight and this interview, the Bellanca



airplane which had been iIn preparation for the Orteig

New York-Paris competition and wasnTt ready in time, Tlew
across the Atlantic piloted by Chamberlain and Levine, attrac-
ting a great deal of attention. It flew from Curtiss-Roose-
velt Field (called Roosevelt Field in the newspapers) to
Kottbus, Germany, establishing a non-stop long distance record
which stood for aircraft for many years.

The Bellanca airplane was built at Wright Aeronautical
Corporation, when Mr. Bellanca was chief engineer of the air-
plane division of Wright, before it was Curtiss-Wright.
Bellanca had a fusillage which had a cross-section, side-view,
that looked like an airfoil, which was supposed to give a
certain amount of lift. He had a very good airfoil on the
wing, and the cockpit windshield faired into the upper part
of the fusilage and the wings so that it would carry ailr over
the top of the wing, without a disturbance. Many airplanes
of that time which were high-wing monoplanes disturbed the
air over the center portion of the wing to the point where
the lift of the wing was reduced and the "induced drag"
increased. By having a good wing span one gets what was
called a good aspect ratio, which is the tip to tip distance
relative to the fore and aft dimension of the wing. Technically,
it is the span squared, divided by the area. A high aspect

ratio gives you good take-off, good climb, and good cruising
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efficiency. For long distance flights one needs to have a
good take-off to lift the great fuel load. Bellanca got a
higher effective aspect ratio by giving very cartful attention
to the air flow over the wing where it met the fusilage.
Actually, I'm a little ahead of myself, because the novel
thing about it was that it was a monoplane. There was a big
controversy in those years about which would be the most
desirable aircraft, and people argued, should it be a mono-
plane or a biplane? In the Ortieg prize competition, the
Fokker that was flown by Byrd (which got off later than
Lindbergh) was a cantilever monoplane with no external brace
for the wing. Lindbergh’s airplane, called a semi-cantilever
monoplane, had steel tubes going out from the botton of the
fuselage to the under side of the wing, about midway out,
to support the wing. There was a fairing behind the two
external wing struts. I wrote a description of the airplane
and interviewed Hall, the designer of the airplane, when he
was in Mew York waiting for Lindbergh to return from Paris.
I wrote a detailed description of the airplane. I was inter-
ested more 1in the technical parts of it rather than the flying.
There was another novel thing in the airplane, the Ffirst
real use of what we call an air inductor compass. It didn’t

work for a portion of the flight. An air inductor compass
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was, | think, the Ffirst application in the world of navi-
gation taking that considered the phenomenan of a vehicle
carrying an instrument that measured the effect of cutting
across a magnetic field on the earth!s surface.

In the pictures of Lindberghs airplane you can see a
little pole sticking up in the back of the fuselage on the top,

anc thatTs the device that made the inductor rotor spin.

Q: Did Mr. Hall design that?

Mock: No, it was designed by one of the instrument companies.
The Lindbergh flight was in the spring of 1927. My deal-
ings with Bellanca were in June, 192B. I wrote the article
describing his new airplane which he was finishing for a new
assault on the distance record. As |l said a lot about his
company and its history, | gave hima copy by mail to read
over, to check for accuracy, and asked that he not give it to
anyone else. The f&l-lowing Sunday there was an article in the
New York Times on the aviation page by Mr. Bellanca which had
column after column just lifted from my article, three column

article.

Q: Did you complain to him about this?

Mock: No, | didnft say anything to him. It didn’t bother me.

I was very fTlattered. Mr. Bellanca’s engineers included one



man who had gone to the same school as 1 had and gotten out
a year before* This fellow, Nicholas Balashoff, called me
and asked me if | would like to work for Bellanca* At that
time, | was concerned because I1fd taken an engineering course
and gotten an engineering education, and 01!d been out of
engineering work for a year* | wondered whether | was going
to get so rusty that 1 wouldnft be able to get back into it,
and | wanted to do it as a profession.

Bellanca offered me a job* The factory was at Mariner’s
Harbor, on the north shore of Staten Island. They told me
that they planned to move in four or five months to New Castle,
Delaware. The second week 1 was there they moved. At that
time, 1 was also teaching In an aviation school at Armonk,
New York called Barrett Airways, where | taught the ground
school. The students had to learn something about the theory

of Fflight as well as how to handle the controls.

Q: Did any of your students there go on to make a name for

themselves in the field?

Mock: No. I don’t even remember any, except | knew the
flight iInstructor, who cracked up getting out of an ailrport
because the trees were too high and the airport was at the

bottom of a funnel. Then, when he recovered from the accident,

13
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he went to work for Pan-American Airways, Fflying to Cuba. [
remember he got a watch with an inscription on the back of it
for flying the president of Cuba out during a revolution, which
was the forerunner of some of the present situations. His

name was Leo Toletsky. He later became a transocean pilot for

Pan-American, when they started flying the Pacific (before they
flew the Atlantic). He was flying a four-engine Skorski some
time during the thirties, and he was 1 ost near the Phillipines.
They never found a trace of him. That was the end of him.

The activity at Bellanca consisted of building airplanes
for transoceanic flights and for executive owners, some real
business and commercial operators. | guess we were building
a few a month one, three, four— it varied during the year.

I donTt recall their cost, but my recollection or guess is
that it was something in the range of IS to 25 thousand dollars

for a six place high wing single-engine monoplane.

Q: Do you recall any instance of a difficult sale, where the

customer was reluctant to buy?

Mock: No, because | was not active in sales. 1 recall
instances of things that happened that might be of interest,
but not in that category.

We had one customer who was a wealthy man that wefd never

met, who had an orchestra, and who now is an executive of
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Drummond Aircraft Company, 1 think his brother or his fTather
had an airplane, and he had a pilot. The pilot had been a
barnstormer whom I had met through a friend of mine on
Aviation Magazine. The barnstormer got into trouble with the
New York City authorities because he came iInto New York, as he
would come into any other town, and he Blanded on Riverside
Drive, down below the railroad tracks, in the seventies or
eighties. There was a very flat strip there, and he was taking
passengers up at so much a ride, until the Police Department
chased him. Then he went up to the Bronx, to a field up
there, and was doing it again, and naturally, they arrested him.
Later, he turned up as a pilot for tfiiis musician. He ordered
an airplane from Bellanca. I was not involved in the thing,
except that | drew up the specifications. Bellanca, like any
other company at the time, was thirsty for business and would
accept the requirements of a customer without really investi-
gating what the impact of it was.

The pilot wanted what was called Frieze ailerons, because
they were supposed to be a better way of getting lateral or
rolling control on an airplane. Mr. Bellanca called me iIn and
told me he wanted an airplane like such and such, with Frieze
ailerons on it. rl said, ""IWe heard about them., but do you

know what they are?T



He said, "No. You go find out.”

We had a rough idea that it meant a balanced aileron of
some kind. I got a British report of the original Irieze
aileron and found out that it was an aileron with a hinge
behind the leading edge of it, with a slot between the
wings of the aileron and a tricky arrangement of the upper
part of the wing between the aileron and the wing itself.
How this would work on a Bellanca airfoil was a question to
me and to all of us. We ran wind tunnel tests, and we had a
very short period of time in which to do this. I went to
New York, to an ailrcraft show, around this time, the winter
of t2~-t29, and saw a number of airplanes that had what they
called Frieze ailerons, but there were no two alike. So I
decided that the best thing to do was not to disturb the
wing of the Bellanca airplane, but put the aileron in the
same location as the Bellanca aileron, so that if it didnH,
work we could always go back and make it the way we had built
them previously. I located a hinge flush with the lower
surface of the wing and made it25 percent back of the
aileron’s leading edge, so that25 percent of the area was in
front and 75 percent behind the hinge. Then, because | was
ignorant about slots, | closed thewhole arrangement down so

that there was no slot, and hada gap between the aileron and



the wing, about only an eighth of an inch, and then carried
the trailing edge wing iIn front of the aileron around the
arc or a circle so no air could pass through the slot or
hinge i1f we could help it.

The airplane flew, and everybody was delighted with
the ailerons. They were much better than any Frieze ailerons
had been around that time. It was considered an advance. That
was the way design was done. It was not done very scientific-
ally, it was just done because | didn’t want to disturb the
structure of the wing and made it that way.

As | talk about that, | can think of other devices that
came about in a similar way. With the Douglas DC-1, they
were having some trouble with the possibility of ice on the
wing. | was around the Douglas Company at the time, and
though | wasn’t working for them, | mentioned this type of
thing, and the Douglas Company incorporated some of those
ideas iInto the DC-1, DC-2 aileron arrangement of the balance,
so they had some slot effect, and it was quite effective.
This has been carried out for some years in the Douglas family
of designs.

Most all of the engineers used to get their ideas from

each other, or by experience. In 29> in the summer,
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I got a wire asking Tie it* | was iInterested In go-"ng to
Europe to work for a European aircraft company, and 1if | was,
to call somebody in Washington, a Navy commander. The wire
came from a professor at the universit® 1°d p:one to, T
telephoned and said | was interested. I was a bachelor and
inter© ted in going places and seeing things, and Nurone was
intriguing, and at that time Nurope was supposed to be very
far ahead or us in aeronautical design, manufacture and
operation, because there were airlines in Europe flying at
that time. The ~aris-London flight was rout’ne. In the States,
anybody who went anyplace on an airliner considered it a
novelty -- why waste your time going that way, when you could go
just as fast by train?
irns t

The result was that pr~/Heinkel was in Now York, and
interviewed ne. He had lists of possible aeronautical
engineers to work for him in Germany. He wanted only one,
on an airplane that he wanted to sell in the United States,
under license. In the previous year, 1923, a number of
German companies had sold licenses to the American manufacturers,
“hese airplanes didn’t prove to be quite satisfactory for
the American market, as they were designed with more hand
labor and less machining. The ideas of airworthiness, which

were quite empirical, differed, I had been doing
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stress analysis at Balanka, and also | was doing some stress

analysis at an airplane when | was working for “vlallon
magazine. ("*he period when | was with them was before it was
sold to McGraw Hill, 1929> 1 continued to write for them
till 1933.)

The result or the interviews with Heinkel was that

I went to work for them. iTe had gotten lists from tne depart-
ment of Commerce, which later became the Civil Aeronautics
mauthority, of engineers who had experience putting airplanes
through ailrworthiness procedure, stress analysis, flight tests.
At thr t time, it was quite different from now; engineers
are in short supply and tne government would never think of
giving a foreigner a list of American engineers that he might
hire away. He would not be very popular. But at that time,

there weremany engineers for every job, and nobody w ould
ever think twice about the ethics of it, because it w as giving
an engineer an opportunity. So they gave Bp. ”“einkel a

list of engineers, and so did the university, and my name
happened to be on both of them, because 1°d hart some
manufacturing experience in myearlier days before 1 was in
aviation. So they hired me. They also hired a Swiss boy

who had graduated in a eronautical engineering the year after



flock - 20

me, who was working at the Ford in aviation.

With keink:el, we decided to bui®ld an a"lImhibian.
I was i1nfluenced b; the fact that had bu"lt a six-
olace high wing monoplane, and it na.f oeen successful, and
there was a market for them, and they were growing up all
over the “nited States. Travel-Air and Stiffson and Ryan

and many others were building airplanes of that tyoe, and there

Pokke r
was a good market for them. a& well. Most of them
Fokker’s
were high wing, ex ternally braced airplanes. avas a
cantilever. (I went to work for fTokker after that)"

So | worked for heinkel and bu’lt a six-place
amphibian with a Pratt-Whitney engine. When we were about

ready to s tart the actual fTabrication of the airplane -- the

design was done, and we’d made tests in tne water channel

on the hull design — Reinkel hired some engineers from the
Rohrbach

Co., and they said that the hull design we had,
hydrodynamically,
yiffif MAMtillt> wasn t very good. They convinced Tl inkel
that we ought to change to their type of design, so without
threw
doing any further testing, we just everything over mhat

we’d been working on for months, and out their form on

the bottram, as they suggested. The fellow who made the
suggestion was a structural man, not a hydrodynamic man,

and he got the curvature back end to -- the part that
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had the concave surface, he nut in the ~ ron.t, and a flat
portion in the back,tne reverse of the way it should have been.

"he result was that when we v/ent to take o ¥Ff, the boat ust

put its nose down deeper in the water and wouldn’t get off*
We had only made one. So we modified the airplane
by putting another false bottom on it, with modified hull,
wnich was limited by the form that was available before, and
we ran a whole series of tests and came out with a v«ry good hull

design, with the result that everyone was interested, because

no one had ever done a full scale testing or flying boat

hulls where they changed it and then flew it again, it was

all done in the water channel, with the false bottoms. ™e had
a waterproof bottom, and then we had another one tinker it which

had holes in the back to let the water out.

At plenn Martin, where they were just designing Tflying

boats for han-.American Airways, called the Ciiioper, they asked

me about this, and they decided to cony the little low-wing

floats on each side which were shaped like a wing called a
? Y
soonson that hornier had, and they copied the design -- or, |

gave them the principles or it -- and they used it: a concave

hull that was a modification or what w e’d learned prom

Rohrbach.

~n incident of what was going on at the time -- the way

this group of engineers happened to come to work Tor He’nkifel was
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that Rohrbach had gone bankrupt. Roharbach was building
airplanes for the Germans, who , under tne Versailles Treaty,
couldn"t build any military airplanes,but they could hu id
commercial airplanes for stunts, and a transocean airolane —
they built a flying boat; they had a flying boat built with
compartments, a door in each bulkhead, so if a section oh
the hull would sink, it was divided into a number of watertight
compartments so if a leak occurred it wouldn’t s’nk. They
were getting ready to take off for the flight across the
Atlantic, and the radio operator was in the back, and they
hit some floating debris in the water, and stove a hole in
his compartment. The boat was moving along, accelerating,
getting ready to take off. T"¢ opened the door and went
forward, opened up all the doors, ran up to the front, because
he had no way to talk to the pilot by radio or wire, to tell
the pilot that there was a hole in the bottom. The p*iot
excitedly -- rather than take off and close all these doors
and then land, though he was practically airborne then --
closed the throttle and settled, down on tne water, and all
the water came in and all the doors were open, and the boat sank.
lhen hohrbach got another one to build, and they
had taken the precaution of having fire extinguishers at each

engine, but under the vibration of running the engines, the
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fire extinguisher fluid emulsified like butter or creanm,
and they had a fire in one engine, and when they went to
pull the fire extinguisher, nothing came out. It was solid.
And. rney lost the airplane to the fire.

So, they had to lay off all their people, and that"s
how we got that crew of engineers from Rohrbach.

I went to Permany on a contract for one year, and
wnile | was there | wrote for Aviatimp, and the Junkers Tamily
built a four-engined airplane with deisel eng"nes embedded, in
the wings. Junkers advocated an all-metal, low-wing airplane,
and published i book some years after this on the subject
of why an all-metal airplane is safer. I got the book from
a Ffellow who represented Junkers in N.Y. at the time, Robert
Sherer, who Is now iIn the business of making pills in Detroit,
and does a very good job for all the pharrneceutical companies,
1"he Robert Sherer °o. In Retro"t.

Junkers had a pilot by the name of Fred Melchior. |
don’t know what happened to him, 01°ve heard he’s alive around
the United States. Junkers built this large four-engined
airplane that 1 described for our American press, where the
wing was so thick that people could sit In the '(ront of the
wing, the leading edge, In front of the front spar, between
the end-borne engine and the fusillage and have a fine view,
and it was delightful. The airplane was bigger than anything

that had ever been bu"lt at the time. The four diesel engines
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took a lot of fuel, and the engines as t mentioned wore
inside the wing, and the propellers were located in what
later was learned to be an optimal oosition, by a remote
shaft to ayi gear-box with a clutch in back to damoen tne
vibration. Some very advanced innovations, that is,
innovations which were advances iIn thedrive shaft, which
were engineering advances in vibration damping. -“ater some
of those ideas were used In machine tools. One of the major
machine tool companies today has a whole line of nroducts
around that 1idea, which t don!t think they got from him,
but developed separately.

J'he airrplane was so big for its time, though it wasn’t
very big by our present standards, that its pilot on its
first flight was concerned about how to know where the ground

was. So they had. a great long bamboo pole, about 12 feet
= on the underside of the fusillage, a foot or two from
one end and the balance or it sticking cut, and it was

fore and aft® right uo Flusna gainst tne fusillage. mhen

a spring could pull the long end down, whichwas sticking
out behind, so that on landing, just before the pilot was
ready to touch down, say 10 feet off the ground, he would

release this spring, and the end of the cole would ”“rag on

the ground. The short end protrude! up through a slot in
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the fusillage, and sticking up from tnat was a bobber

that he could see. This bobber would bob up and down, and
he could tell when he was touching the ground, and as the
bobber went down he could see that the other end was rising,
and he knew where he was,. mhere was a mark on it so that he
could see when he was ready to touch, and when his wheels
were ready to touch neld close the throttle.

It’s very iInteresting that some of our Mr Force
peoole, around 195b, proposed the same idea. r think they
call it the""stick and feel feiMprincidle. Tt still has some
merit. It°s a little bit simple and Rube Ooidbergish

for some ol our Deoole who like to use electronic dad ces.

you work on airmail shins at that time?

iviock] I went to work for rielnkel. He was in the TIni ted

States because the German steamship line that ran the Bremen

had made an arrangement with a German airline called the Lufthansa
for 8 airolane to be out on the two shins that were being

bult, the Bremen and the Furona -- the -remen was the queen of
tin Atlantic lor tne lirst two years, till the -hurona came along,
its sister shin -- they nut an airplane on tne deck, on a

Co.tacault, and a day or two out oi" sea away irom its

destination, they would catanault the airpiane off and the plane
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would fly to shore with tne mail, and get the mail to shore
a day earlier than it could oe done by sreamer.

The Bremen cut tne transatlantic time down so tnat they
were making the trip iIn about five days, and this mane cut
the time down to hour days or tnree and a hath. Because
the transatlantic route was a great circle -- they followed
the iMew England Coast -- rater they found that rather tnan
go in at New wvork, tney could take off further out at, sea and
fly in to boston, which was nearer as far as tne airplane was
concerned but still fagther away from its destination,

e

and then the mail woulQ/put on tne old American mail service,

the oid colonial airlines tnat ilew down the coast at that time.
h,, Was the U.S. government easily convinced to take this?

Tock: They weren’t concerueu. “ihey had no interest in it. We
weren’t doing anything in the field. We didn’t have any decent
transatlantic shins at the time. Our United States line best
ship at the time was the America, which did it in twelve days.
It was a better means of communication, so far as we were
concerned.

Heinkel came over on the Bremen on its Ffirst trio,
in the summer of 1929» and while he was in the States, he
decided to stay there while the trio made one round trip

back to Germany and then go back on the second trip. During that
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time, he got tnis i1dea of bu® Iding an ainolane *n Germany*
Heinkel had built the catanault an”™ the airolane. It was a
twin float long-w"ng monoplane, mail plane. So they hired
me, and | went back after that, left in about September.
Wh*le | was there, they built the catanault of a new airolane,
with an American Pratt-Whitney engine, for the guropa. While the
Bremen and gurooa were In port, the airolane would drop its
mail 1in Bremerhofeq, ?remen, and then fly to the factory in
a town called M6rné—Linda which Is now in the Pusl ian zone,
where 1 was living, fe overhauled the airplane and s erviced it
while the ship was being serviced. The ship s tayed in
Hew York only overnight, as a rule, but it stayed In the
European port for a week. That was a regular transatlantic
mail service for some years. “he mail took 34 to li days,
depending on the time of day, “whether it was the P.g. or
t-‘e European coast, It depended on the time of day because
they did not like to fly at night. m~ey had no facilities.
It was a seaplane. They would land it in the harbor and
deliver the mail right there.

I also worked on this high wing amphibian, which was
not s Ignificant except thatt it was an all-metal airplane. I
id ft ther™ when the kokker Aircraft Co. of America, which was

s£ that time owned by Mr. i"okker, General Motors, and a lot

of other stockholders (of which Fokker and GM were the Two large
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stockholders). hr. Fokker had a Dutch company as well*
I was hired by Fokker to be the liaison between the American
~okker Co. and the Dutch "okker Co., because they were
bu*lding airliners at the time -- this was the 1930-31 o”riod --
and 1 was go"ng to leave Heinkel, because 1°d finished the
project 1 was on. I got acquainted with -"okker because
the Fokker CO. was going to build the airolane that Teinkel
had promoted, and | was oroject engineer -- a high-wing
amphibian, which was successful. It was the Tirst ~urooean
airplane to get an American alrworthiness certificate*

he processed the whole tkrng, and tried to sell it
to the Ci#s. Fokker was interested, but the Depression was
getting bad at the time and there was not much market. The
idea was to sell the airolane iIn the United States, by making
the hull and some of the parts in E&rooe, and assembling
the thing here with American engines, equ"pment and testers,

and selling them for 19 or 22 thousand dollars, ?2&t that
time the high wing monoplanes of "W-idianka, °tiftson, Ryan were

for
selling aroudd 15 or Ib thousand, so/~the three or “our thousand

more we could get an amphibian, and amphibians at that time
were unavailable.
Just after we TFfinished i1t, Drummond came out with

an amphibian which was a high wing twin-engined job, (off tana)
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I might go beck and throw in a couple of things
I might go back over some of the ohilosophies and people |
up unt'l
came iIn contact with Fijr/$.%% that time:

OFf course, during the time T was with Aviation, t was
going around and interviewing people all over the whole
country. I got a very comprehensive feel of the general
history of all of these companies, and naturally got. to know
the oeople and T»ve followed them ever since.

At uaiertTka, Mr. h-alanka was a very Ingenious man
and very resourceful. His ability to create new things out
of his own head was remarkable. He had some techniques which
were very interesting. IT he wanted to make a new overall

free hand#

design, he would draw three drawings where the span of the
wings were about once inch, on the theory that he could,
see the whole thing without moving his eyeball, and gain
comprehension of it while he laid it out on the table.

The normal way of making a layout would have it as big as
the table-top. You had to move around, and you couldn’t
get the perspective. After he got this done, with very
fine lines, he would draw it maybe up to Ffive or six
inches of span, keep modifying it, keep on Increasing the
size, and as he did it he would fair in the lines and make

sure of smooth curves on all the various sections.

He made the planes, where the surfaces of the body would
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:"ntersect a flat plane, so that he’d draw that line and
see that it was a smooth line* This was very good, and it
became a technique that many of us used for years afterw-"r/s*

““hen we ”~egan to get into ailrplanes the size of the
DC-1, Z and 3> then we “~egan to use what they called lofting
techniques, which were copied from shipbuilding, where they
laid out the whole design on the floor, and did it by
intersection of planes -- descriptive geometry.

IDaranka also used the same philosophy in trying to
discuss a problem. He would exaggerate it. He”d magnify it,
to observe the increase in size, or minimize it to microscopic
size, and try to analyze the problem at both extremes. You’d
get a better understanding of it than you would be distorting
the proportions of it as you saw it. | find this applicable
to many kinds of problems in building and other things.

&Iso he had a Philosophy of looking at something from
the other end, backwards. Somebody would be looking at it
from the front end, and he"d look at it from the back end
and see how it would look. He’d look at the back end of an
airplane, in the old days, and find some of them were not as
good looking and well-designed as if you looked at the front,
because everybody looked at the front. He’d turn them

upside down and look at them -- i1f the bottom side wasn’t as
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clean, the air didn’t know the difference while it was
going over ‘'t.

ihis aoplied to many business nroblems, technical
nroblems -- nroblems of life, too. It gives you a little
bit unusual approach.

I came to work at Fokker in Holland, s tayed there a
little while, and went back to the States. I was assistant
to Mre Pokker. He was a very unusual man; there"s a book,

lying Dutchman, that a man on the New York ~orkd-Tele graph wrote.
I had two autographed conies around, that friends of mine
have borrowed -- 1°d like to get them back.

Tiffany, a man who lives at Anaapolis, could get you a copy.

There are a lot of very interesting anecdotes in that book,
about Fokker’s life. Incidentally, there’s a book on Heinkel’s
liie, too, published in -English, 1In America, and iIn German

and French. 1’ve got three of them home, the French one;

the American and British are somewhat different.

Mr. Fokker was a very intent man -- intent on any
situation that wasbefore him, and he was iInterested 1in
technical things more than iIn anything else. His sense of
values was different, from a monetary point of view. I
re (ball one time we were on a boat, and we were going ashore

for dinner, and we were going to buy some provisions for the boat.
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We were driving along the road. (I must tell you
that iir. fokker had become a millionaire before he was 21,
through his own efforts, though he had some backing.)
He was a man who had a very keen oerceotion of what a niece
of real estate or a niece of machinery was worth, or a
vehicle -- iIf it was ~10,000, he’d know. Put he might be
quite far off on what a pair of shoes was worth. An example
of this -- we were driving along in the car, and | saw a
sign that said, '“resh corn, 2~F_.ll ~okker was in the right
hand seat. I was driving this old Ib cylinder Cadillac, which
used more gasoline than we could pump in at a gas station --
if youl eft the engine running, | don®"t think you could fill
the tank. ue said, "Let’s get some,” so we stooped.

ithe girl asked me what we wanted, and r said, '"Oh, give

us a dozen."™ Pokker gave her some money, and she gave him
some change, and he said, “*ou made a mistake.'" She counted

the change again. Well, he thought the corn was an ear,
rather than a dozen.

I remember another time when fokker invited, some
guests for dinner. It was hot summer in New York, and we
had the boat at Englewood Basin, across Tfrom 125th St., Nv,
on the Jersey side. He invited the Governor of Hew Jersey

for dinner, and we all looked forward to being out on the water
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where it was cooler, and also, moving, we would se-11 be

cooler* They were going to join us around 1 or 2 o’clock,

and then we were going somewhere where the weather would

be much better than it wasunder the windbreak of the Palisades*
~hile we were waiting for the governor to arrive,

~r. Fokker was running around the river there in his soeedboat,

and he saw man in the yacht bas"n with a little boat tha"

was afloat, at anchor, and he was working on the eng®ne.

Fokker went over and began to talk to him and asked wha t he

was doing, got curious, wanted to help -

Ffinally he tied his

boat up and climbed in there. When the governor arrived,

some one else picked him us and nut him on the yacht* We

went over and told Fokker he was there, and he said he®d be
there right away. I think about five hours later, dinner
should have been served, we were still at anchor, and ~okker
was still there, all greasy, working over this fellow’s engine,
which disgusted everybody. This was a typical thing.

When he was demonstrating his trimotor airplane, to
try to prove a point that the airolane would not stall --
though actually he"d built it so you. couldn’t move the
control surface to make it stall -- it was stable, it would
go up and Ffinally settle down again, but it wouldn’t fall
oflff to either side. Fokker used to take .» a whole bunch

of people, most of whom had never been in an airplane before,
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and he"d take the airolane offl, and then after they were
Ffiling level, he’d get out of the cockeit and come hack in

the cabin and sit down and talk to them, e d tal k In a vA.ry

relaxed manner, discuss all kinds of things -- it was quite an act,
Fokker had a great intuition for aircraft design,

and scoffed at theoretical engineers. Ve built an airolane,

a flving boat, with wheels, which was called am amohibian. It had
a tail skid rather than nose wheel, two wheals with a skid iIn the

back. They were just about ready to fly it when Fokker one
2

: was
day called the chief engineer (Master, who chief

engineer at Fairchild, now dead) and said that he thought that
the structure that suooorted the tail skid was not s trong
enough and would very easily fail on the cirst landing.
The chief engineer said he"d check it, and came back the next

He (the eng:neer?i
day saying he*d checked it and it was good enough, x okker
insisted, and took the data all home and checked all the

stress
dimensions,/analysis and calculations. The engineer

insisted
it was all right. Then Fokker went over to the airolane

and got hold of one of the struts, way back on the tail,

lifted it off the ground, shook the airolane, and his
shaking of this weight of that big lever broke the structure
and the airolane came down on the concrete t"XT/i floor.

This was typical of him. Another time, the ”~ord Comoany
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decided to have a tour around the Tinited States, which they
did for some years. They had this tour every year, where
they used, a formula based on gross load and flying speed
and all that, to determine the motor efficiency of an airolane.
These airplanes would fTly from Detroit south, to the mast
~oast one y”ar, the west ”“oast another year, then north and
back to Detroit, a tour to measure their nerformance, and
one of the airplanes would win a prize. Itwas a great prestige
thing, especially if you’re trying to sell airliners.

Ford announced a change in the formula, and mokker
saw that if he took his old F-7, which was a single engine
airplane, and added two more engines and made a tr'*motor
out of it, he came to the conclusion that a trimotor could do it.

decided
How could he get a trimotor in a hurry? HO if he nut
two more engines on his present airplane it would have a good
chance of winning the tour. /e wired to Holland, where they
were building the wings and Tfusillage,and assembling them in
and eng* ne mounts

New Jersey, and told them to nut the tanks/on the wings for

two engines, 1in such a way that they could cl”?ar the propeller

and wouldn’t touch the fusillage. This was before the
transatlantic telephone -- it was by cable, and later he
wrote a letter. Then while they were designing it, tney

were making the engine mounts and the whole engine arrangement

in Wew Jersey, for the two engines which v/ere supplied by the
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Wright Company -- two Wright Whirlwinds of horsepower each*

There was a

question of the collector r’ng, wm”ch was a great big

annular ring, about five feet iIn diameter --like a doughnut --
and i1t collected the exhaust, which ail went out one tube
which was called tne ? This bad to be welded,
and welding techniques in Holland were much better than *n
the States, so they decided to have it made in 7o Iladd.
Fokker went over there about that time to see how the thong
was progressing. They were getting ready to ship the wings
and. fusillage -- no, | guess the fusillage was bu"lt in
the States. Fokker decided that be would take back tne
three collector rings, and they wrapped them .. in burlap,
and they looked like three great big doughnuts. .9 took them
to France, then got on a boat and crossed the Atlantic.
Going from France, ne declared them, and fTacetiously -- he
was very prone to be facetious -- he declared them as musical
instruments and said he was a musician, and they could
assume they were French horns if they wished. When he got
to New vork he did the same thing and. everything went fine.
He brought them into tne TT.S.
INEZwW il CThout any fuss. Now, the duty wasn’t very
much, but aeronautical products attracted so much attention

that they were always delayed.

I was with bokker for ten years. 1 left in Iwh0Oj and
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I came with Lear, and 01Tve been with Lear ever since.

Q: inhat would you say was the most significant thing

accomplished while you were working with ~okker?

Mock: The most significant thing was the fact that llokker
I proposed to Fokker that a metal airolane, which Fokker
was designing to replace their wooden airolanes as a transport
-—and | must give you some background: “~okker’s company
was the largest manufacturer in the world of airline aircraft
at that time, around 1932-33* fokker was building airolanes
for nearly all of the world’s airlines, building them not only
in his main plant in Holland but under license in many
other countries. I think he had some 23 or 30 licenses for
the single engine airplane and about 15 license s for the
multi-engine airolane. The Fokker Co. o America, which
later changed its name to General Aviation, and still later
to North American Aviation , was one of the affiliated companies.
The Dutch company was building a metal airplane, at
the same time as TWA had a competition in the United States
in which the American Fokker Co. (which ~okker was then out
of, which had changed its name to Cenerai Aviation/ as “Mineral
Motors controlled it) — general Aviation and the Douglas Co.

were in competition, each buMLoing an airplane to meet



Mock - jo

specifications set up by TWA

’he Boeing Co. pad already delivered an airolane called
the ZI+7, which was a ten passenger low-wing monoplane.
That is a carryover from the toeing mon?”tuﬂ\. The
competition ruled in favor of the Douglas Co., which had
made more progress and was a better organized operatin,
and they finished up and made a good airplane, the PC-1.

As soon as | saw pictures of it ana. learned sometthing
about it, | proposed in the summer 6$ 19.33 to Mr. Fokker that

we were designing, that we

rather than proceed with the airplane fli =" /YJ” mm"P-Mfti

take the European license and build this airplane under

license to the Douglas Co. and sell it.

He and | came out to see Douglas in September, 1933,
and Mr. Douglas felt —or the general manager felt -- that
there was no market ii Europe, that we were crazy; that he

couldn’t sell American airplanes in Europe, the Europeans were
going to use their own. Fokker recognized that the tooling

and investment in a metal airplane was quite different, and
there would be less for a license manufacture. We bought

the license rights and the sales rights for Europe

for ~100,000. The Douglas Co. was not very well off from a

cash point of view, and under the selling rights arrangement, we

would buy these airplanes from the Douglas Co. in the U.S._,



Mock - .39

take delivery here, so tne Douglas Co. had no pxoort problem,
we would pay cash when they delivered the airplane. There
was a period there, ror several yars, when we were the
largest customer the DOUgias Co. had, because the European
market began to open up. There was great difficulty in
selling each of the European countries on the idea of getting
an airplane that was manufactured in the United States, so
far away. There was no transatlantic flying then. Spare
parts, support, lack of acceptance, the guestion or whether
the American airplane structure was good enough, aerodynamically
good enough, whether it was airworthy.

I represented the Fokker Co. in the United States,
and | worked with their sales department iIn supporting them
here, and | moved my offices to the Douglas Plant during the
negotiations. But 1 stayed there, at the Douglas Plant, jor
seven years, buying airolanes from them, supporting our people,
trying to anticipate where the market? were in Furore,
speculating, under Fokker*s authority. He authorized me and |
bought airplanes from the Douglas Co., and we equipped --
the first major airline that had the courage to do i1t was the
Dutch airline, KLM, the Royal Dutch Airline,

bought under

It had a Douglas DC-2, fififp&gyL this arrangement, tnat was

in the McRobertson race, from London to Australia, in 1934-35.
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That airplane was the TfTirst Douglas nlane iIn urone.

It was the first American transnort in Europe. United States
I"WAS was just starting, the others were looking askance at
Douglas, at Americans operating a twin-engined airolane called
the Condor that was a carry-on of the general arrangement of
that old trimotor transatlantic bomber that | mentioned earlier.
JMo:  The Condor came out of a Curtiss bomber t hat was bu®lt

by the Keystone Co.

The European airlines were government supported
locally, and it was not easy. The Dutbh won out because the
Dutch airline was very very successful and had a great deal
of influence with their own government. Mr. Plasman
who was the founder of KLM had the foresight to see this.

The Dutch had disagreed with the ailrworthiness structure

of the Douglas DC-E. The Douglas Co. was very confident of their
own ability in this field, and looked askance at this young

boy that tne Dutch had sent over here. Professor

who questioned whether the airplane structure wa”™ strong

enough. As a sap, to get them off their back, they agreed

if we would pay for it to make some changes -- to change the
rivet arrangement around the windows and doors, the s tructure

of the tail -- they made four changes. Toe v ing attachment

was one of them. It was very interesting that within two

years, the American airplanes which did not have these changes



lock - 111

began to have failures at all of these points. Pan-American
discovered the wing-attachment was cracky and grounded their
airplanes. American did the same thing. mhey cooled

and used the design that this Dutch boy had forced rouglas to

use.

qg. But at the time when the Dutch boy demanded the change,

the people at Douglas --

Mock:--Just laughed at him, yes. So it proved that it was
not the size, it was a corner on brains -- that a young: boy
could come along and make a theoretical analysis, and Pick
out four points in this great airolane, that was acclaimed
the world’s foremost vehicle, and had been tested more than
any other airolane had been tested at the time -- thot he
could pick these points, and prove correct. I don’t
remember that young man®s name now, but we can get it.

Get hold of Mr, Vandermoss, who is chief engineer at llokker
in Amsterdam now — 1in fact, he was involved iIn doing the
stress analysis at the Dutch end of it. TTe was in the

stress department at the time.

So you came to Lear in 19407
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Mock: I was with Mokker during this time when we took

on s representation not only at Douglas, but at Lockheed,
horth American, Vultee, and Consolidated. When Lockheed
was competing with Douglas, we" dropned out and stayed with
Douglas alone. The program snowballed and moved into the
DC-p,, We sold ilk airplanes all over the world, mostly in
Europe, during the seven years. ~hen | left there in 19/x0,
when Holland was invaded by the Hermans so there was no
longer a company* officially there was no longer a comoany.
it was operated and run by the Hermans.

I came to work ror Lear. I was a little bit fed up
with the uos and downs of the airplane manufacturers. It was
always feast or famine, and | decided | would get iInto the
aircraft equipment business, selling equipment to all of them,
and | wouldn’t have to worry about which one was on too,

Lear was a radio manufacturer, just getting over into the
field of making some of the equipment that was develooed for
iemote operation radio, mechanical devices and other devices
they were applying to airolanes -- accessoriei:or moving

cowl flaps, moving doors, wing flaps, things like that.

| started out like any otner.

Q: fould you tell me something about the contriTcrution

of this to aviation?
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vlock: 1 think first the promotion of eiectromechanical
devices, as ailrcraft equipment, which meant that we

had the flexibility of recognizing that if a device Iis
operated electrically, the controls that operate it would

have a Fflexibility and the possibility of being mixed with

bther controls, so you could have a multiplicity of functions

and operate a whole system electrically. “hat would be hard

to jJIX uwa, and it is, but still they do it — mix electrical

and hydraulic, electrical and nneumatic, electrical - mechanical.

Bill Lear, in his basic anoroach to aviation, was
always thinking or what he could do to improve safety under
all weather fTlying congitions. Towards that end, he
began to get into islams and into automatic flight control.
The automatic pilot that was conceived by Mr. Benr started
during uorlh War 11, when they were bomoing herl®"n. The
fighter escorts accompanying the bomoers were operated oy
a single man, and he arrived over his target ore tty well
fatigued, compared, with the bomber crew who could relieve
each other. So the military wanted to get autopilots with

relief flying devices, and we started to
vork on this, but the war was over before we could get
anything done. I was chief engineer lor the company, but

we were making mostly motors, activators, . hanical devices,

dropped out of tne radio business.

Td
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From that beginning we developed the autoniiot,
and couldn®t rind the kind of gyro that we wanted, and -°fr.
Lear and his oeople developed their own gyros, {#"hen Wright
i"leld went to evaluate the autopilot, they took the gyros
out and had the instrument group, gyro group, evaluate the
gyros, and found they had better performance than tne gyros
they were using in their flight instruments. mhe gyros
were operating into an electronic amplifier which could
operate something remotely, and could operate the Tflight
instrument remotely, so we got a contract for making remote-
operated flight instruments, actuated flight instruments
where the gyros were separate, and the high performance gyro
--much higher performance than you could put into an
instrument where the gyro was mechanically operated, as you
could amplify tne signal.

This resulted in the vertical gyro indicator of a
type which had all kinds of flexibility, as to its presentation,
and was not limited by the mechanical i1nterconnection w ith
the gyro and the indicator. The result was that all the
military aircraft in the United States now use this --
practically all the aircraft, most or the aircraft -- use this
type, and we"ve made most of f hem.

hen

mi W
be autopilot continued on™/ Mr. Lear recognized the

missile trend in the forties f»ib, 'hr), he decided to change the
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outooilot so he stopped the whole program, even though we
had production orders, which took a great deal of courage
and was very dramatic, and said, "Before we start, let’s
change it to a fast response which is suitable for things to
comes "

He conceived and worked out the whole thing. He got
it built and tested in about thirty days, ail the changes
necessary, which shook Wright Field, and the result was that
we had an autopilot suitable for both missiles and high
speed aircraft that were coming, and the net result was
that wa had a basic autopilot which is still modern .today,
and put us way ahead. It gave us a great flexibility, because
our competitors were always putting patches on their auto-
pilots to make them do things, wh’le our autopilot apparently
could do them.

11, the autopilot was a great contribution.

Flight instrument presentation was a contribution. Mr. Lear
received the Collier Trophy, for the autopilot and flight
control. Also the autopilot tied iInto what you might call the
approach coupler, which locked the autopilot on to radio
landing beam, and we could use this for all-weather flying,

in the airplane, F-Bb-D with North American. we*‘ve sold
six or seven thousand. It was the first all-weather
interceptor, and it was also a new type intereeotor, in that

they only had a single man, wnile all other all-weather aircraft
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had one man to fly the airolane and one man to operate all
the electronic gearand controls. This had the airpiane fly
automatically and the man ran all the ~iier controls. This
was possible only because of tne superior autopilot.

K&ute Rochnex ?
the accident that resulted iIn Ijjajwyiliitii¥>l m

death. This ?/as when 1| was with ~okker, 1°d3i» T guess. It
didn*t result in ady advances in aviation, but it did
focus™ attention on the fact that pilots were making
decisions which maybe they shouldn’t.

The circumstances of that accident were that a
mail pilot, flying mail alone, landed in Kansas City and
looked at the weather reports and decided to cancel out.
A TWA pilot landed and looked at the weather reports and
decided to go on to Wichita. lhe mail pilot, hearing this,
took off after him. The airliner never got there, and the
mail pilot did. The mail pilot said it was the most
harrowing flight he ever made in his life. The airplane iced
up; he went south, to get out of tne area; and the ice
broke off. He iced up and he couldn’t see as well.

The TWA airplane crashed*

0-: Hewdid Fokker come into this?

Mock: Fokker had. built tne airplane, and there was an
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investigation. It was a question iIf tne airnlane had
structurally failed in tne air, and it was determined that
the airplane was not nrooerly made -- there was sawdust in
some of the glue joints. However, later we learned that the
airplane was more than strong enough, that you could null
an airplane apart under the circumstances. In the
investigation, for instance, they found on tne ground a
mailbag and over it a piece of wing — a big niece of wing,
as big as a tabletop. Wsll, they knew that a ma’lbag falling
out of an airplane will fall straight down, and a wing will
Flutter around like a piece of paper would, the ”act that
they were in this arrangement on tne ground indicated that
the mailbag fell uut of the airplane before the wing came off.
The wing couldn’t fall under the mailbag. So it was evident
that for a mailbag to fall out of an airplane, the airplane
must have been in an unusual attitude because the ma®lbag
was under the floor under the pilot"s seat. The airplane
had to be either in a dive or over on its back for the

mailbag to fall out tnrough tne window or one of the doors.

Q: Which put the blame on the pilot ratner than the plane?

iviock; 1i/01.1, it put tne blame on tne pilot, ~irst, he

shouldn’t have been there --he couldn’t fly jnstruments --

or, the Ice was such mat -- we don’t know". Ag couldn’t nave flown
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tne airplane under that circumstance. "Then, putting an
airplane like that in a dive and pulling it out would,
structurally tear it apart. But une airplane a t tnat time
was condemned by the oublic and tne aeronautical Deonle,
and tneystopped building wooden winged airplanes for transports,
because tney put such restrictions on their 1inspection, tveir
maintenance and everything else . “hey continued to fly
them, but it was a nuisance*

Bo it was an advance, but at least internally the
peoole that were inside the investigation knew that pilots
should give more credence to the weather reports. We saw the
weather report afterwards. The wind in Wichita and the wind
in St. Louls and Kandas ~ity were blowing in opposite directions,
and he was going to fly between these two points. “fell, you
knew there would be severe turbulence where those two drafts

of air that were moving towards each other hit.

Q: Is there anything else you’d like to say about Lgpp?

Mock* Lear has for many years been working on all kinds
of advances in flight safety. e feel that the airliner that
has multi-engine,multi electrical system, multiple hydraulic,
multiple wheels -- any of the multiplicity of radio -- should
have multiplicity of auxiliary fTlight controls or primary

flight controls such as the autopilot, I"f you had two ft of them.
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and there"s one system that has two of them where they"re

fastened together and if they"re not iIn agreement, it shuts
the other one off -- shuts them both off -- which is like
naoing a two engine airplane, and if you have one engine stop,
St will shut the other one off jtyiff too. Also, it"s like
waking up in the middle of the night, if you have two watches,
a.,d -ne of them s an hour off from the other and you don"t
know which one to believe, they“"re both going. So we feel
that a multiplicity of autopilots, three or more, is necessary,
hnd because time is moving so fast during landing, or any
critical position, that the pilot wouldn®t have time to decide
what to do, the selection of %ﬂe element of an autopilot,
esvmg the elements of the remainiﬂg or more, should be done
automatically. This is a significant advance.

Another device is our iInstrument called Life, which
is a blind flying type of instrument which presents to the pilot
the attitude of the airplane, whether it"s flying in a natural
manner, which we call Lear integrated equipment. It’s a type
of presentation of the instrument in a natural manner. mhe
instruments that were made before had a presentation to
the pilot which depended on the fact that the gyro in the old
World War | carry-out type, the gyro was mounted right in the

instrument iIndicating case, and mechanically the way the gyro moves
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the iInstrument had to read in an unnatural sense or backwards
from the way you would exoect. Peoole trained themselves and
learned to fly wit! it backwards. It"s like the difference
h: tween the steering wheel of a car and ousri*.ng the handle
bars of a sled. ¥ou oush the handle bar to the left to go to
the left, you push the steering wheel to the left to go to the
left, but there are some vehicles whereyou do the opposite.

The electrical remote operation of the gyro to the
indicator gave us a flexibility where we could just reverse
the leads and make it run a natural set. With the first
instruments we were making, 01°d been running them the same way
as all the other military ones because the people were trained
that way. But ~r. Lear equipped one with an iInstrument
going in the natural sense, and made the presentation that it
was easier to follow. You could read i1t without any training.
You could understand it -- you make two things

line up and

you move something until two pointers line up. Or a bar lines

up or something. Mr. -"“ear is around, if you want to see him.
He’ll be in the States until the end of the month. let hold
o f "Jim Shields and tell him what you want.
@
Verne Balchen was &he pilot who flew Byrd across

the Atlantic, the same year LiAiergh flew over, but later.

he flew the airplane. He also flew Byrd across the South Pole,
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He was with Byrd on Moe North Pole expedition. T was
working at Pokker when | heard a story about this. Balchen
was a man who’d lived in the Arctic, an outdoor man, and t he
boys at the olant were going hunt"ng, looking forward to

and preparing for it

the deer hunting season/for months. The day they were leaving,
Prank?

the plane”~cameVn for flight tests. He was test pilot for the
company . They asked if he’d like to go along with them.
"Sure, where are you going, when?

"we ’re going tonight.”

"Wham do | do?"

"We’ll pick you up at your house."

Well, the time came, and they were all in their

hunting clothes and had their equipment with them, and they

Bert’s
rang doorbell. He came out In a business suit, no overcoat,
no gloves, hat, with a gun — no case for the gun -- and got
in the car. "where"s your gear?"

well, they went off. wvqu were only allowed one
deer per person, and every time they’d think there might be

% ?fers omeplace, t heyrd hear a gun go off, and a deer would
a

mu> over, and Balchen®s gun would be smoking -- and he got
one deer for everybody in the party, one shot each deer.

They asked him about it, and he said, "Well, when

you live in the Arctic and you see game only once a month,
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if you don’t get it on the first shot, you don’t eat.”
i-he a viation industry and the business has matured
and grown, from being a bunch of mechanics and technicians
who were trying to do something, working in an atmosphere where
you had a bunch of enthusiasts immersed in the cause, into
a business. i1\nd many of the oeonle have evolved to the ooint
wnere they have learned that they must run these things as a
business In order to make them successful. In other words,
a Ffinancial force and business management must go along with
it, and the volume of money that »s involved in each of these
projects has gotten so big, time schedules are so exact, what
with the programs of other things that go into the same system,
tnat if the timing is off, great sums of money are wasted.
Technically we must evaluate these programs as they
progress, and we have learned to get Into the area of what
is called scientific management. There®s been a revolution 1In
the last thirty years. Successftul companies are actually
scientific managers; they run management on a scientific basis.
Some of them get too scientific, so academic that they can’t
do anything for low costs, and they lose sight of what is
practical. Take that example x gave you of Mr. Pokker and
stress analysis of the flying boat. I left out the punch
line of that. After the thing bailed and they went back

and analyzed it they said, MOh yes, we found this part is the
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wea,. member. Porker said, *1 knew that yesterday when it broke.n
I think that this was a very significant thing,

that the aviation companies have gotten to a stage of having

such Tfinancial structure that they’ve got momentum where they~re

going to go on in other industries and other fields and annly

these things, -- the technology of very fast resoonse servo-
mechanisms. "Tow, the servo-mechanism is a device that you can
~hey' re

operate remotely, automatically you might say, b# getting
industrial controls, organized processes, all kinds of other th":na:s.
The world is moving into a new era of technology
which is affecting all industries. We went through an e ra in
the last hundred years of having electrical machinery. It’s
become a very important part of our lives. “he electric? motor
was the essence of nearly everything we had, whether it was
driving a i/asirng machine or opening a garage door. Now, with
the transister, we can use much more concurrence to control
these devices. In many cases, the old signal enunciating device,
a doorbell circuit, heavy wire, the complex system is going to
be eliminated, and things will be much simpler. _All we need is
a high power and heavy wire for the power needed. We also
need for the aviation industry lighter and more efficient
devices. People are getting more light-weight conscious.

Peoole in the aviation industry have learned a lot abou™



Mock - Sh

structures, cantilever structures, structure design. They
are all conscious of bridge building, aluminum bridges,
and the cantilever structure that you see in much modern
architecture. .People are giving more attention to those things.
There have been cantilever bridges for years, but they were
always within the conventional range. A cantilever bridge
built 80 years ago looks like one built 200 years ago.

So you can s ee the advent of structural design,
the advent of the aeronautical technology and servo-mechanisms*®
and all kinds fif controls, a nd all kinds of military electronic
devices, and the business management aspects/ of the thing,

all adding together to have an imnact on the way things will be

different tomorrow that might be conventional today.
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