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WS Now this would be right at the beginning of the war
DROJECT FOR THE HISTORY OF RADIQ ASTRONOMY - . then. -

Transcript of Interview e ; Ll .
= SP 1930 and the beginning of 194l4when this group was set

up, and there were two problems. One was to get sclen—

Transcribed bv Pamela M. Jernegan 22 Zpril 1873 . . .
ans - gl - tific people into the field to t¥y and put the radar

Intervigweg: S. J. Parsons A . . i .
- egquipment into good cordexr. There were lots of operational

Intervieway: W. 7. Sullivan, IIX . .. . R
. problems arising, and it was £felt there was a need Zor

Date: 1% September 1572 . - . . .
. scientifically trained people actually in the field.

i

ace: Jchn Baldwin's Home in Cambridge to Wzawfc%&éLk (=]

N As Tar as we were concerned, it was concerned with anti-
Azﬁienc? ; ;u}&ﬁe aireraft artillery work.

;,_._.-—-—~w—— ' WS Richt.

SP and there were similar arrangements being made for the

o
WS Okay, cevkieswebasin,—dfpen coulditell me what your

RA¥ and for the Wavy. It was a three-garee pronged

- bpackgrouwnd training was and how you first came in + .. -
attack, Improved the operaticnal efficiency of radar
PR - -
‘gortact with radio astronomy. A . . i i
eguipment in all three services. and it was pursly

electrical engineegpg:aduating'in 1939 ] i -
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aceidental that people like Hey and I landed up in the

Srom Birminghan and going inmto the Army more or less ..
Army sice.

by accident in late 1940 where it was discovered I . K ’ .
- WS Right.

knew semathing about cathode ray tube " graphy. . . . . s . -
- — SP I was in uniform, he was a ¢ivilian. Hs'd bheen vullied

which I'd had a special interest, and was also interested

out of teaching and I was out of irndustrv:

in radio work generally. This caunsed me toc be sent on : A
. WS What level was he teaching at?

the same course that Hey had joined. In fact, I think . : . B . R
SP  Oh, nothing verv special -~ scheol teaching.

he was on the one immediately before me and we were ' . . .
: We I see.

both invited to join the research group which was then R i ) . L.

57 And the historyv attached to thar wesewn is of soms

I

ng Zormed.

e

o

2

t

- interest. He was cone of the brighter chaps a2t universicy,
WS This course was for training in basic radar techniques? . . L i
as I understand it, but there were no jobs in the early

g Yes, it.was. Ané there were people frcom all the scientific: L } :
thirties, and he graduated in 193C. R -

disciplines, but I think most of the people who went into . . . . e N .
WS Which university was that? ’

rasearch were either physicists, mathematicians, oxr . . o
82 Manchester. He worked under Lawrence Bracg at Manchester

engineers - there were a few engineers, but most of them _ .
. on crystallography +got a research degree, but there
vers phvsicists. A few, however, were biologists. There . . . i

was no scope for him afterwards, so he had to go into

was a great vogue for exploiting the newly Amenad@ ; -, .
” B “ 1 ‘ school teaching. And the war to him was a great relisf,

biolegigts of the dav—and they &id a gocd job, I must say. ~ N . . N . _ )
“Trom the hum~drum teaching in which he'd never been really,

interested.
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Right.
T was much younger, nine yvears vounger, and it wes the
heginning of my professional caresr, S0 to speak. Buot

I, too, found it an exciting world, I must confess.

5
[
[
H

ight, vou go ahead next.
Well, okay. .I don't want to go into great detail zbout

what yvou did during the war, just the flavor of it, but

[z

n

il

articular, it was in early 1942.when this supposed
Ay

German jamming occurred in the radars all along the

ccast. Wers you involved at all in tryving to figure

out what was c¢ausing that?

period of going up ths Channel.

Whan those ships wers going through the English Channel.
That’s right. And thét was the start of our jamming
wateh. 2And we were much involved, and I was perscnally
n that, in setting up the station we had at Dover, which
Then continmued until azimost the end of the war.

5 the Germans had trapswmitters on the French coast?
That's right - they had a number of them, and we were

azle to lccate them.with simple DF tecanigues.

e

ird then what - send bombers?

No. We dida't locate them with thgt precision, and

they weren't sufficiently Semoxs —we Found ways and means
o7 overcoming it. .

sz2, 50 1i was gquite natur&l then when vou got this
interfersnce in February of 1942 that it was just some
new jarming? .

-

- % g .
No, 'mexwe thought to be the case by anti-aircraft

qom:and, tut this was all over the country. A&nd particularly

I remember, in the central sast coast that it was noted.
And it wag purely by deduction from the bearings xeported

Yes, there was genuine jamming in the Séé%ﬂ:ééﬁi + G titima

T TR R i LR

R

d
3
B
i

A A LA TR Wt

se{continued)

WS

=324

ws

5P

ws

5P

wWs

sP

WS

. 5P

by the batteries. In which I was espacially interested
becauselmy special responsibility was the calibration
of the radar equipment, and things of this kind came *to
me. And we thought at once that thdsg looked like the
sun, an§ it was Bev who said "If so, this is something
we've been looking for or thinking about for vears”.

He said .. in one of his books that there haga bedrn attempts
for £iftv vears bhefore to detect radiation . . .

S0 even at this stage, hé knew abour these attempts to
detect the sun?

Yes. ’ .

T see.

But poebedeecy we collected all the data and ﬁe'-

deduced ig;;ﬂé it was most likelv the sun and not jamming.
This is recorded. And there was a memorandur: which in-
corporated this that went around on a very limited
distribution,as far as I can recall, but ncbody would
believe it.

I see.’

Because they couldn't detect it in subseguent occasions,
you see.

But you had gone ko the trouble to see if there was
cptical activity on that &ay, had you not?

We did later.

That was only later.

¥Yes, it was later when there was.a little more time

to consider it afresh.

T see, so vou couldn't mzke the argument that vou don‘?
fird it normally, because there's not usually a really
active group.

That's right. We weren't able to spend any real time

on it. It was at the back of our minds, particularly
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Hav's, T think, That this must be followad up when we

2
nad the opportunity, but there were a3 much more
pregsing things.

Cn, ves, of course, to say the least. But in any case,
vou sav the militarv people were reluctant to believe

one or two peorle with whom it was discussed.

313
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i

S0

I think 3ppleton was brouwght in at that stage and several
- . 3 - -

ciher paople and they didn't believe it. Well, I wouldn't

put it as strongly as that, but they were skeptical.

they were skevtical, ves. In any case, did this have

™

n effect at cther times - was this effect seen, did

38

t have any operational lmportance? .

Yo, that was the only time when it did.

Sust that isolated invident.

L)
That's right. Mind you, I think there were many occasions
when it could have done, but it wasn't recognized.
You sze, we were plagued with problems of poor performance
and on manv occasions it could have bean that sensitivity

bare i porrendt

ras in effect reduced by thi$4sof'r neise. -
mighr. Okav, well, that brings us te the end of the
r. Can vou éescribé to me how the transition tock

place 1o working on other than wartime projects?

it arese.

)

We were 5Iill verv busy, the performance of our equipment,

& war - wWe were be-

Right, as of cou:éa, cns dién't know how long that was

SP(@ontinued}

WS

]

to carry on some of our other work. I was beginning

to work on field army detection methods ;- for example.
“he bursting of shells, detection of shells in flight

and so forth. This led us back, really, to the limits
of pérformance of the ecuipment. And this in turn

led us to lock back at this serded-wben,~Ehe 1942 period,
when there'd been what we believed to be solar radiation
limiting the performance of our eguipment. And by then
we'd learned a great deal more aboubt relatively high
power aerials - high gain zerials. We kneﬁ how to beild
yazgéis for the lower freguencies, and it was more or
{ess as an experiment to see what we conld achieve with

the older eguipment,which had been really superpedad

i

by the Cwiimetric equipment, that we built some large
yéiggﬁs. It was then-that we discovered that we' were
getting ccsmic noise in a big way.

Se vour purpose then, in going back to this older
eguipment was not to measure the sky noise, bat what
exactly was it then?

We wanted t¢ $e¢ what the limits on the performarce
were . . -

Whatever they might be caused by.

1.

and whether in fact this sarlier problem iIn 1542 really
was solar radiation. If we were going o get 12DB or
more power gainm, we ought to be able to see rather more

5f the surn than had been possible in 1922, 2nd of cours:z,

what we got firstly, was Iluctueations
bv rotating thke sguipment, and we guickly found oo,

- )
rd
At signal

(1]
H

that we wares getting a rom The gulizscant

sun.

Right, now this was at 5 meters, I believa.
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That's right. .

Let me go back a step. Did vou at all lzarn about

Jangky and/or Rzber’s work ip 1942 when you had the

sun detection?

- . I3

that, I should think 48, &o I
>

think Aspleten then said that . . .

Pointed that cut.

- - .- about Jansky.

Because you said that Hey knew about the unsuccessful

solzr zttempis and =o he must have known, also, about
. B R ) .

the success o Jahsky and perhaps alsoARaber had pub-

shed a couple of things in the late thirties.

c
I/think he had =t that stage.

¥ag, he had in 1935 in Proceedings of the IRE and in

1%40 In Astrovhvsical Journal.

.But it probably wasn't as well known as Jansky's work.

¥o, it wasn't. That's true. We knew about Jansky,

zZout Reber, by the time we were taking it up seriously.

Mind wou, there were cone or twe cther pointers in thisg
dirsction. You see, now I recall that Eershfooteil, Sl —

have you made any contact with Eatkfeeti— Fadwed T

Ez was in 60 grous, I think it was, of the RAF,du:ing
work on the performance of the £hain long-range detee-

tion station¥. The RAF had Chain anda (L HL .

and rhe eventually became chief engineer of Marconi's,
Director of Engineeringq;ﬁaiaEEaﬁéﬁsﬂu Mzreoni English
Elecﬁric)and President of the IEZ. During the war, he

had superience of two sets of phencmena that .l FRems

[y

—_—
with ground based eguipment., awd fhis was anomalous pro=-

=2

o
51}

zticn wahan they got vervy long range“performance)hh;tékf
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Continued

also sometimes 2€ great increase in €lutter from the
sea.

Right.

i mand ) 14 LR TN
Cewtinging with-Taraensom3o—Sepbener 2508 —Qkaws

et m=inratesie T o %Bu said there were twe effects,

one was the long range propagation . . -

Yes, and the other cne was unidentified objects, which -

were thought mostly to be birds. We had a lot of

: . s L . : :

trouble with birds &7, . various kinds.

Eiocks especially, I guess. :

Yes, that's right. And they begee=topethey were detecting
Limetie N A ) .

thunder clouds as well, ezmebe cartain Colew~eF=wews. Thig

was the beginning, therefore, of radio meteorclegy.

Right.

&nd beczuse of this and the beginnings of thinking that

we had k8 about extraterrestrial sources of one kind

or another, we gét together and talked about these

things.

What time are you talking about now?

We're talking about 1944-45. Thére'd been interchange

between the various services on the problems when we

were getting near to the limits of performance. It

related, toc, tc the jamming‘problems that wereé arising.

When were we being jammed ,and when were there unexplained

causes of . . . R

Right, when was it natural and when was it the enemv?

Yes. And of course, the passage of tLime .cBedrboimuas -

gotiza little bit hazv, but we gradually got together

on these things, and it seemed there was z need to &stablish

. . Aeir ey
what these extraterrestrial f=wass were, when thev were

really extraterrestrial, so with very litile money and
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‘Yes, ha @id quite 2 lot of work on that.

with no official backing, we started investigating it.

wall, we hadn't gotten anv money, there was no deliberate
g Y Y

£inancing. O0f course, in the war, there was nc such
chine as a budgeting of expense, if we needed somethin

ential need or an idea that

[

o ax¥plore a prokabl? or pot

might improve performance of eguipment, it just happened.
Yes, vou didn't apply for a grant.
Cnly if it meant modification

bt PReai .
recommended it and

¥o, cne didn't have to.
of the eguipment, but Bom weonle <

was done over nicght.

58
(&

These are what wefhalledhhe short—scatter echos, I
. 7 .
bzlieve! wEESSawtnid

. I &idn't havs anything to do with that work zt

wh you say Eastweood was the one thodeze.. .
And this is
how he came in contact with it.

4nd of course, these turned out to be reflections from

That’s right. And that is what put us back into locking
was more especially
whz epvimizavion of ths parfcrmance of the equipment)

of tha modificesticons, and a certain amount of

ths zcotuzl watshiing, the experimental work.

¥rnaw I'm trying to sav is that the thscoretical aspects

-y s 3o -
and Phillivs wich his mathe-

4. Ang we uzed to meet fogether very

Frgguently and discuss these things and if there was an
i@zz that we ought to be doing something, if we altered

z pulsz length or we altered an aerial . . .

WS

SP

wWE

LES
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I would go out and deo it.

S0 you were really the hardware man.

That's right. Absolutely. B2nd I used to rush from one
thing tc another, &%en we began to get competition, like
the Americans started locking at the moon, for example,
a pit later, we thought we would have a go, but we
found it impractical with cur resources. We &id a few
calculations on whether we thought it was possibler T
[EoSrE ) lengtheﬂyihe pilse of our transmittex (Zhﬂfvﬁx
purely radaxr meashrements> to the iimits and
éecidei that we probably wouldn't get anythiné back.
And we dian't}

Indeed. Now this wouldbe in 1846 or so? These lunar
radar attempts? '

Yes, could be 1545-46.

I hadn’t heard about the fact that you had trisd.

But vou didn't expect a signal, you say, from basic
caleulations.

That's right. -

Well, I might ask the more general guestion, which I
had in the letter also, namelv, Go you agree with Hev's
description ¢f the group?

Yes, I think that is z fair statemant.

alse

If we could go back a little though, vou askel the

“w I .
: s 1 oo
question whether wau thought that his account was wemy

osutlook of those vears. It's more egotistical than he
really is, I was surprised in that bock, the way ae kepit
referring to "Y 4id that” and "I &i& this". . .

Yes, I saw a strong flavor of that also.
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82 Because that wasn't him at all. I think the essence SP Gomtdnucd .
of what we 4id was that we worked remarkably well as ; But on the other hand, I think he was very silly and
a team. 2nd my feeling was that we were, I thought in petty to want his name attached to things he hadn’t
the few vears afterwards, that this was perhaps one of done the slightest thing on.
the more important exampleé of what wa thought wag the W5 Yes, except fora few phone calls or something.
new way of doing research. . SP That's right. Absolutely.

We VYes, team werk. ) ws BLEL ; Ptr—=fes. 5o, but going back o what vou

ST Team of pecople getting together with ﬁifferent back- - were comuenting on-Hey's disappointment - do vou man
creunds. ) ) disappeintment that the group is not recognized . . .

. . o ' He's nitu Fellow o R )

WS Yes, vou say you thought this around 1950 or something - 8P LW . Roval society. : - :
like that? ) W5 Something like that.

3 Yes. That's right. SF And I think he jolly ‘well should have been. I made

Weweeaesdl . L . ohe minor attempt to try and do sométhing about it.

£2 I had the feeling that Hey had altersd this in his more But I wasn't strong enough to do it, and I can't-under-
recent write—ups,,,gﬁcause éhis igfvery personal view) ) stand why he wasn't. He was & very unassuming man, and
I think he's been a little bit disappointed in some wavs he wasn't pushgvénoughr— that’s why I see this change

]
because I don’t think there's much doubt that we triggered . in talking about "I" - he would never have done thaty
off the enormous developments in radio astronomy. It - in the early days—it would have always been "we".
i, .
would have happened; a;zﬁg den't think there's any doubt WS Yes. Aniwsrs g@rhaps this is why he doesn’'t want to
zbout it} [idtee f%y@mﬁﬁQ] talk to ame, perhaps hg feels he's gotten 2 had shake,
¥5 But the group made several basic discoveries, there's : although you would think that would be a reascn to talk,

ne deuabt absut that also. - - too. I don't know.

S 2aré ws had the right ac;cess to the people who were in— SP RE¥emmen Since thén, my university has given him an
flusncad by it. Aypléton rlaved a part ir that, although coocet? honorary degree, an honorary Gﬁfj«‘hich Birmingham hag,
2t the time he caused z great deal of annovance. because he did gquite a bit of work in recenﬁ,years in

WS ¥rich Eey very dipiomatically deseribes as you saw in ) backing wp their efforts in a similar field. They're
the book. ’ ) ‘doing work on radio-metecrology.

82 Yes, at the time we felt very bitter about i%t, because W3 I see. But this is work in the 1350's ox &0s.
ke never éid a thing. But in retrospect, he did.a lot ° sP 0Oh, later. Sixties and Seventies.
in that he bfcught it out into the oper. He had w2 Ws Well, Yet's dust go down these cuestions on page 2 here.
Secockemrzez the power in the scientific estzblishment to - . When vou were working in 1945, %6, 47 on what we ncw
éét over that here was something new and vital going on. - . call radio astronomy, if someone asked vou what Rind

an& it might not have been very effective without it. of work were you doing, what would you answer?




S? I was a2n electrical engineer. I would noit have said
I was 2 radic astronomer. A

WS Right, I didn't think so. But you were an electrical
engineer. Did this change at 211 tcowards the late '40s?

§2 No. I was more than an electrical engineer; I would
say an engineer) &

P e e S SR S D T WETE - - .

S FTECS . ’

st EOR == wEEE . . .

&P an engineer/physicist. :

WS Chmmdos.engieeesing. Rlso, over that pericd of time, vou
were writing papers about vour results. Now, to whom
were you adlressging these papers? To other people
that we would now call radio astronomers? Or were you
sddrasaeing them w0 radar enginesrs?

SP The world in general,

e i e = o

o

B3

out o cur wartime activiiies.

2 scientific werld. They wouldn't be rezdable to
pzople who were not scizsntifically minded, bu;/ée felt

we wers opaning up &iIE, the frontiers of physical
kmowledge. I genuinely believe that, that these were
sxciting, new discoveries, it wasn't to prove any par-
Ticulixr theory ox fili in any particulzr gap ;% knowledge.
But we happenel IO éet into an area whare we were discovering
new things almeost everv dav. And that was very exciting)//

st felt this at this time?

a1
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This is not
semething in retrosopect?

, we poslitively did.

New, neitkher I nor Stewart,
ncr Phillips for that matter, had any ideas of being

professicnai resesarch workers. Eg;.ggis had just come
an& we didn't think; I

+hink thig is frue of the other people, I don't know if

rl
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eld vou this, tieswecmmymrotihoeyix 0f the idea

8P Continued

WS

SP

WS

: . 14fts

of publishing it to enhance our status,i;repare the
gromd for a post-war career, but I suspect that Hey
did. fgé wouldn't communicate that te us. I think he really
saw it as filling in the gap % of his nine lost vears
of teaching.
The scientific career that he héa wanted to have, ves.
That's right. ’ -
bt

Whereas you were more engineers, 0z, you were Tore of an
engineer. Phillips did tell me that when he wend hack
to teaching himself, in 1948 or something like that,
when the group disbanded or.at least changed its nature,
1y Bt . '
am& he now really regrets that decision. EHe thinks
that was the wrong thing to &o, that he sheounld have
gone to work for Ryle or scmething like this, wou know.
Yes, I would have thought that he shoulqnéone thar.
PRl
But he did it for various personal reasons.
Yes, he married one of the girls who worked on the

znalveis.
On the data that you were taking?%;:mmﬁﬁi&
That's right.
I see.
ind unfortunztely she disd oot zhout tan yvears &§o, I
beliave.
I see. Okay, now the guestion #9 here about data acgul~
sition and reduction. I gathex &ou weren't so much in-

volved in that as Phillips.

Ls z matter of

No, he was the man who did that.

we had a number of girls who had been selected for their
nqﬂgdq?z ~ they were really prede-edosSromabdms

selected predictor operatorsy-you know the predicters

Lo
that we used for anti-aircraft work wes manuallv controlled
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82 Continned . WS I see.

' - . e .
in the early days. 32nd we had special psychelgoical $P FEmm-wow=see, the later stages we gt in the radar faza —
zests for the sort of girls who could do this work aw Indeed in those early stages, by daylight they were
adequately. feeding coptical data and by night they would fzed in

WS I see. ' J the position of the aerials of the radar eguipment.
52 2nd he had three or four of them who did the analysis i 7 ind that was done on what we callad "?""’% — Rc mez
T ; !
bscause, of covrse, we had no computers available, and 7 - an electrical lg.&,r_’,, Trowemler
is wag a1l done by long hand involving very difficult eTERITRE .
eguations wiEksh widd . . : SPr—— . Now the girls

had to follew that, and their purpose or at least

B ... lots of approximation. : ' : their skill! really boiled down to resolving or elin ¢na;\'_ing .
w5 wWell, vou had computers, but they were female. ) the iitters of the operators who were followirg with
g2 zbscluzzlv. 4 the radar eguipment.
AT SIS G AP . W8 Yes, I see.
§2 . Iz »ook us six monthes to do things which nowadavs wourld - 5P And so getiing out a true course for the aircrafr. Now
bz done over pight. : ‘ the sort of g;}rl's we used on that firted the reéuire:en:s

W8 Righit. Let me just get F== straight these predictor for doing &= aﬂalvtlcal work. Tt 2rose DeCAUSE wemkdrs
Ny 2yl —

e - s > . X

correctorsy—this was for predicting what exactly? &= another part of our w2 were doing work on

8= on the gun sicht predicted the predictors. And We found the girls they Brought in from
an aircrait ew® from the present qun sites were very apppropriate for doing sur analytical
work.
#S  znd one could calculate guickly enough? l WS To do a lot of intensive mathematical work
€2 Thnz machine éid the calculations for vou. SP  Yes.
WS Zuc you had to punch irn the right things. WS Now vou made a corment befors we put the tape on abees
£ ¥ou didn't punch it, it was a matter of following an C B S S S ER A el in,.about the fsot -
it loded T : - ” )
aircraZt ané by virtus of the course which was, by the o that the radio astreonomy effort, as we would czlil it now,
| !
ma i:*e(an el eﬂtro-m_cbarvlccl dev1ce> it would éﬁy up ' was only a small part of the group's effort. Do you
what the future position would beg : mean a small part of even what you four. people were
ST S - ‘ working on? ) ’
& 7 relation to a shell's performance. 5P Yes, a small part of what we four people were working on.
¥ The girls were looking through M?A sleddotimn and tracking WS What sort of other things vare you working on simultaneously
the plane? 7 during those years?
g% Right. That's abseolutely right.
R
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I, for example, was working on the £%+%L introduced

by AAectio gver screens. We used screens on gun

ht. and I did a lot cof woerk on the errcors

sroduced by thess screens. This led to 2 very interesting

=y i
P L iae
= sereens.
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zones

2nd the fact that ey I could predict the srrors that

‘wounld be caused by them,;@nd e had scresns, too, to

& grsund clutter.

things we introduced during the

dﬁgﬁﬁ

L e wd” .
use =y wers, very low angles of

woru ses.  These zppliesd even with the American SCRES4

A

cing radar gguipmenz, because they amdess &8
c:&u—se:tr?ﬁa flying bemie 2 there;S no doubt about that,
couplad with proxim;tf FL’?f'q' (which we alsc worked

c¢rf. buv the screens were necessary and they started intro-
Cucing errors. I diéd a lot of werk on that.

What would be another example of things that

were worxed on?

25 alse concerned with the calibrations of eéuipment

ané w2 had contacts throughout the United Xingdom with

l'c‘zf ’jwﬂzmﬁq_
i EEmedmriesy.  We had to organize calibra-

tion test programs.

8o your primary effort, then, was very much the same asdbwf.
the war azlthough, of course, not as pressing.

Yaz, thinking ebout it, I mentioned a bit later on' I

;as also concerned with field army radar; we were looking

into making rapld strides in the use of radar for spotting
of field artillery, in other words, to &o flash spotting.

Right.

SP

sp

WS

We

In checking the accuracy of gunnery, the traditionai

way was tc do it by spotters who tock visual hearings

R%

from different placesﬂ;.&hen the =zhell burst. Ues
adapted coastal centimetric radar equipment to do these
cbservations, and I did a lot of: tests cn the accuracy

of themn.

AR e O . . a '

This was going on 2t the same time.

Then the military, howpver, was willing to lst you spend
CarcdEen i

a, fraction of time on this because once again, it did .

@&ffect the performance of low freguency radars and . - .

That's right. I don't think they rsalized the intensity

of the effort we were putting into it. Well, perhazs

they did at certain levels and accepted that this wee

could be of some importance. Moreover, at that time,

the military effort was winding dovn.jostesbous—anes.
Qf course. Well, Phi;lips made the point that there
were a lot more people‘than things o do]ezaeb although
you're suying a bit of the opposite, rhat vou had WOTS

- . E=g

than.enough things to dc, [-mwas—3d GIS

Oh, yes we &id. Thers's nc doubt about that.

How much modification of the radars was reguired to use
them for either meteor radar work or radic astronomy?
Comparatively small. One must bz frank about that.

They were important, but not overwhelming.  The basic
needs were already there, namely, of ‘turntables with

At 12

sufficient accuracy. I eﬁziﬁﬂgo into the possibility
_of more accurate tracking methods aifie&ucgﬁﬁ the random -
errors in them and this sort of thing. Then we came up
against insuper%ble problems - without redesicning them,—
I tried wvarious devices>but didn't make improvements.

But we coulén't &o anything fundamental, so we made the

best pse of what we had available. 3But at the same time,
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There
wa started
This was how/Lovell

Okav, we cocnz down to that point. Hey, as vou saw, des- -

" oxibsd thisg wvisit that you and he made to Manchester.

what your recollections of that visit are?
cught £o go back a little bit on that.
Zecause hs left something out. Or he dién't exoress it

in the way that I recall it. And that is that Blackett
and ha published 2 little paper; I thought it was in

he . . ..

-
C.

e Proceediroes of the Roval Sogietv.

itr
2. 1941 or something.
emzmber because I never kept a copy of ar

wrZe €A, they did some calculations in this which

2nd we &= . mads an effort to check this and thought
thev were an ordexy of magnitude out. 2nd so tactfully,
I ramenxber this well, we sat down together and worked

this ouz

and Zsy then decided to write a letter to Blackett

>

SP Continued ,

T WS-

5P

WS

Sp

ws

sP

WS

Cwork.

I
o+
dn
I
o
-

saying that we dor'’t think voulre righ:s &
ek 2l Phe present performance of syuipment, Vou are very

unlikely *o bz able to d=tect

e s e T e
would be for weuw te lock Zor the beginnings of rzdio

astronomy that we have besh working on. 2and he told

(VAR

them about some—dotwiSe- and so forth,which were ths

Right.

So Lovell then came down and had a chat with us.

S

So this letter was sent, and this was *he rsason Lowvsll

.

came down as you remember? .

Absolutely. We told him that his cosmic rayAﬁoﬁidn’:
L% etnT et Geaild e

That bluntly, it was put & little more tactiiully

than that, but that’s what it amounted to.
Right, right. .

Lovell then said)well,déiwondered where he could start.
He ha@n’t got any equipment. 2And it was said that we

thought we could find some 0ld eguipment which we would

persuade the antli-aircraft command to release o hin,

they'd . : -
been wvery helpful to us. General Pyle ook

S,

because /
a great interest in our activities. 2nd, guite withcut

real auvthority, we were authorized to take some operational

]

eguipment up to Manchester. Which is what we &id. W
:.Hj';\:?' .
went and had a chatAwith them first to discuss what should
ical T2 do T3 fecds .

be done}and my practical CaiaR F A pralt, iy prepared

T o Neeslan N
an early ﬁ%rk 1 der—csrekemersi, antl-alrcraftﬂequlpment,
with a vertical looking aerial svstem, which I perscnally

drove up to Manchester.

I see. -

Anat . . L
AInstalleq it in the yard in the czf; -

5c Lowvell had no person who really could gather such &
tning together and get it workingé-it was essentially

vou that did it.

e etz
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¥o, no. We tock up an actual working piece of eguipment
and handed it over to him. And it waé then later, of
course, that he feund great difficulty with the ignition
and electric trains and one thing and another.
Right, and mcved out to Jodrell Bank.
Yes.

[ :
But I forget nowgy~he prcbably talks zbout ¥% in his
book;did he then try to do solar oﬁservations in Man-
chester?
T thirk his main interest was on meteors initially.
5 right. Xo, yvou're right, it was all purely
meteors. 8o essentially vou said, cosmic ravs may nct
make a hig enough icnized trail, but meteors locky like
the way to go.
Thaz's richt. Z2=néd this can start yvow off into this

s is aznother of the things that upset

me, that Loveli never in his early bock, I don’t think
a2t any stage later on, ever made any reference to the
nelp ne got from us.

Ng, he doesn't.

We took a rather poor view of that. [;adézfxﬂey;haﬁya~]
Yes, he ap9arently_keeps a wvery accurate 6iarya Ehese )
historical DoCXs he'é written. He's written twe on

Joérell Eank now, oﬁe that goes up through 1257 and cne
afterwards, so he has an awful lot of detail, but I

éon't think there’s any mention of this.

Stawart who was our meteor specialist, went and spent

some time at Jodrell Bank with him. I went there once,

but Stewart went several times. This was before they

had the big dish built.

On gure, this is long before that. Z2Zre you talking

zhovt Stewart €id this.in the esaxly fifties now?

No, in the forties.

WS

sP

Sp

Ws

In the forties. Sure, and the big dish didn't come
alcné until ten yearxs after that.

That's right. T=&&s

ek In the forties, he got sbmep an A= PI which was -
Canadian egquipment, I recall, ané I went there. But

Stewart went and passed con a great deal of help Ifrom

Eolaic
cuy seri=l work. He picked up where we left ofl.
Exactly. And g=a really carried the ball. -~ -

That's right, he's a great publicist.

Yes, ves. : . .
And this is the difference between he ana‘Hey.
That's right. Well; a couple ©f gscientific points.

Phillips has told me about this fluctuating source that

was found in Cygnus. Do vou have any particular recol-

tH

lections about that and what vou made of it a2t that

time? ’
Yes, I well recall that. It was with some excitement

that this was noted. We all went and looked at it7ﬁaT:4L“¢-

AsT
2nd the cause of it at that tine, we thoughtiwell, i
-z

RUEc=o-ta, we've got a similarity in this srea o= 2
number of suns.

Bxactly.

2nd that was about as far as it went. We thought it
can't be the gensral level because the general legvels
are static, so to speak. We never thought of the idea
of two distinct sources; 439 = remember rightly,
the cesw?  theories are that there are two complete
galaxies . . -

Well, actually, there's one galaxy, but there are two
regions outside of the galaxy from which the radioc
radiation comes. But that was way along the line, énd
thev're only a couple of arc minutes apart) Ao it was

2 point scurce as far as vour beam was cencerned.

S — — v S . ’ . R s A i+
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Thaet's right. Absolutely.-

But in any case, vour Nature paper makes it clear that

it’s intrinsic to the source.

4
O
i
th
i
v
e

1.

+

That's rig
Ani I was wondering, do you remenber if the-possibility

was &iscussad at all about propagation effects anywhere

I don't think so. ¥No, I can not recall that we ever
thopght cn those lines at all. We were puzzled by it;
that. iz true. And I renmexber we weren't in a positlon
to give any sarvisfactory thesoretical explanation for it.

ind that this, ws felt, was z gap.

it up with 2 1little bit of theorstical analysis.

T,
Right, #t'’made mecre sense. But why was this not followed
: B, by e
up? &=grews’ a ‘lot of monitoring to try to understand

it¥s nature.

14

ez, w2ll, we hadn't the rescurces at the time, the
human nor *he time rescurces, nor for that matter, the
eguipment to go very much further. 2And, of course, we

wara closad down soon arterwards. That's rsally what

i+t zmounts to.

Y2 courldn*t follow up anv of these things that one
2ight have done.
25, Bot what I'm getting at is that a lot of time was
foEhnr—well, mavbe it's not as much as I think;—in mapping
the sxv, - - -
Zgcause that was something that could be done with the
<t T 2AA,
sguivtment lenedeStowerd. FegomtrorSeeteooo.. Cygnus

was just onz aspect of something that could be done with

that eguipment.

WE Right and of ccﬁrse, there micht be other sources
around. -

SP Yes, and we were looking for other sources. That was
the whole point; I think you're azbsolutely right, we
thought there ought to-he otherg that.were of a similar
nature.

WS Yes, sure. That's a verv reascnable thing. Do you
remember at 21l any discussions about the nature of
this galactic radiaticon that vou were picking up?

SP Ch, yes. There were a number of discussions on this,
and of course, we were in contact then with ail sé:ts.
of authorities of different kinds like Fred Hoyle. We
used to go to meetings of the Roval Astroncmical Society,
and there were several important meetings with big
men like AWW—:\‘,@;&-

WS Right. '

SP I remerber him particplarly on one occasion whenlhe and
Fred Hoyle were at the same meeting and Fred Hoyle got
up and said "Now, A{f<diwas talking absolute rubbish.”

It was cixcafiif .

rude scientific pecple couMde.

I didn"t realize how

WS Yes, well, not all of them, but some of them can.

n
W

¥Yes. So there was a lot of discussion with the theoretical
physicists.

WS This is all prior to 1548 yoﬁ‘re talking about?

3P Yes, this was in my time.

WS Which extends to what date?

SP I finished sometime in 1947 or so.

L
WS Well, we'll come to that. But what did vou make of this
radiation yourself, or what did the group make of it?

SP You mean whether it was interstellar or . . .2
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Yes, and what its mechanism ¢f emission micht be.
Wall, 23 far as I was concerned, we didn't. It was‘a
case of what the theoyetical vhysicists were telling
rs the possibilities were.
So veu ware just going to make the map and let them
figure it out.
Tha+t wasn't the end of it, of course. I mean, one
world expect to-be carrving on to elucidate it further
and indse=d, to wlot the map much more accuratelv.

T patiin g
think the most &fightenisg thing was the lack of

. . . B ‘4'=/l"'_c.»~z. .
correlation between the optical géﬁtafna and the radic

“here was onlv & rough correlation, and of course,

coing back, I think &S=—isz Jansky's measurements were

less detalled than ours.
Sare, much less resglution.

ut this was a very importance difference — what were

)

of idaezs that were circulating at that time on the
differences between the different stars.

id vou have any contact with traditional optical

[

astronomexrs?

Ch, ves. Certainly.

Can vou remember which onas?

We_had close liaison with them; indeed, ¥ was going to
Brazil in 1847 . . .

on ves, for that eclipse?

fact, I built some special eguipment to do

1
[(]
[ul
:

[
i

solar observations during the eclipse. But it was
ruined by the disaster of the optical people being killed,

except for Hunter.

o
~1

WS I didn’'t hear zbout this.

$P 0Oh, yes. This was very important. The Adhiralty cess CenTrrticd

4&&=?=tﬁ€1§=m§§§ﬁ£==&@5@§§5%9 Greenwich Observatory.

WS Right.

57 But we'd khad a lot of c¢ontact with them — there was a
man named Newton at the observatory.at that time, and
Eunter who was -2 very nice fellow. He becane the senior
man there for a2 time, I think, afterwards. But we dis-
cussed all these things with them ané we got them
interested in this radio approach to astronomy. I was B
just trying to remember who the gstronomef goyal wWas

at that time.

WS Wés Woof%y? Yo, he wasn't there. ommer—reforsaim?
Spencer Jones?

SP Spencer Jones, that's right. Now, he wasn't terribly
inkerested, but his assistants were. and this expedi-
tion tc the-2clivse of 1947 was planned, and we wers
invited to organize ra&io cbsarvations of the smn. So
I built scme special equipment and we wefe going toe do
it aé meter wave lenghts. And I jacked up the perfor-
mance by using Prake technigues, in effect, imp:oving.
the signal to noise ratio. '

WS By using what kind of techniéues? DrckE T

04, W

sep ADické?. We used to call it Dicker.

WS Switching.

8> That's right. Which I was doing eleétrically, rathexr
than by mechanical means. Se I built a special receiver,
essentially ¢ne of cur radar receivers but with enormous
modifications in the recer@ing facilities. Ané we built
it a1l so that it could be dismantled easiiy for 7ﬁ?~éf:

< But we decided that withou£ the optical

people there, I carried too mich responsibility Aiicesmas

. Rz . E1A3 5
c@~ dpegee disaster. And €2 Carroll}wno Was i }
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€ ranireltrend—he—ae scientifie advisor to the

Admira ¥y &z was going te go with me after the optical
people had left. Thev had more elaborate things to

erect thar we had. And he agreed that in the circumstancesg,
perhaps we'd better abandon the whole thing. This is just to

illvstrate thaet we were closely associated with the opti--

Right, but now, just to finish the story, so these people

"lefc before vou and there was a plane crash?

ﬁjgaﬁc?i O I R Sy . .
They crashed at Dakar.” And killed two of the principges
scientific peosle, and the third one, who was a Dr.

Eunter, == escaped with minor injuries, but it destroved -

" the most important vart of the eguipment, too.

‘Right, and so you didn"t go.

We didntt go. BAnd so this is antizlimax, but I just

W2ll, it wes an interesting story, I hadn't hear d it
Dafcra.

"
It's recorded in Navure. | 5, fop=% (1T4F) ]

I'm sure it iz at thezt time, T just never heard of it.

said that/thker neecded to go, vou

vourself. Was this because vou wanted

ir support, really.
Zut not to run the radio eguipment.
Yes, but setting up my radie egquipment without the

ople with me at the time was a bit of a hazaxdous

o]
I(’
T
o
O
i1
34
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occuszation in that they would krSheisormwoudd have all
the astronomical data that I would . . .

As to where to point the thing?

Yes, absolutely.

And times and so forth.

(a2 .

SP  Yes,and they'd have been overtaske@- It had got to
be set up. I ﬁou}d be working with no assistance, you
see. Because they were'éoing to provide all the tech-
nical assistance.

WS And, of course, in fact they’d Have nothing +c do if
it were overcast, also.

5P No, precisely.  But then they cculd have got me set up.
And if there'd been a2 patch in a cloud, they could have
confirmed things. Bur I ¢ould do my measurements whether

it was overcast or not. -

WS Right. But do you remember a* all if you were interested

in trying to corxrelate, or planning to corrzlate,:
radio with the optical?

SP Oh, yves, we wers. We wanted to try and establish

whether the radiation came from the chromosphere or

what.

FSenRirghdo et ST ma

iy = -

SF We were looking really for whethar

of radiation from the sun whi

course, . . .

p
0
;

-
o]

WS The guiet sun, wvou meaxn.

That's right, the guiét sun. Woeedar.ochdes W

n
)

was assoclated with the chremosphere,arnd if thers were
flaves or anvthing else at the time, {Wnat effect tha
screening by the moon would have.

the Russizn experimenc

Fh

WS As an aside, are vou aware 0

at that same eclipse where they had i® on a ship.tkzz

.jc&ﬂwy

a2 a array or something like this, ané thay

made some measurements at Zhe VHF, 2eibhawisothor-trisied
pu— -

theosomeseae—ta, the ship was at aachor, tisd un o = dozk,

#«d they moved the entire ship around, and so they had scmesone
P V.

telling the captain how to rotate itgbﬂng‘in order te have

this antenna track the sun.
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I had@n't heard of that. That same eclipse?
Thzt same ore. They were in a bay off the coast of

Zrazil.

ot

Jell, thet didn't come to us . . .
Wsll, it was only published in Russia and didn't come

to light in the West until several vears later, I don't

think. .

Well, it was soon after that, of

hat's interesting.

g

=

course, that I came cout of it aﬁégadaﬁf W .

But let me go back to the visit of Ratcliffe

[U

Right.
that Bey mentions to your group. Do vou remember that?
wWall, we knew Raztcliffe well, bhecausse when we started
he ran the radio schocl, and we'éd had contact with him
over the vears from time to timg. Now, I don't remem—
har him ceming specifically towards the end of the war.
But it weuldn't have been that big a deal since he was

L
well known tc you.
No+ at all. Es was in touch with us anyway; we were in
throughout the war.
ezzeas%izzg.&%w vou weren’t directly invelved in the
meteor radar work, but I was wondering do you have any
recollections of the. Ciacolivud BN
racEreetmaTTraae neteor shower?

Gzaaﬁkgu; .
Srapatdorme, ves. I had a2 lot to de with that. I

-

turilt the photographic eguipment.

T see, couldyou tell me zbout that then?
Well, its very simple. Let me go back a little bit.
Stewart had been inveived in the other work in RORG with
doing photag:aphic recordings of predicter dials)and‘

he'd helped out in devising eguipment for the operational

studies on gunnery practice in relation to radar.

"
.

Be had designed a camera for this use and we decided that

SP Continued :
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for the purposes of monitoring the forthcoming aepretedmeed

shower, we couldn't do what we would like to do; we couldn't
= .

record adequatelyq “he pe=es from a2 differesnt type of

equipment for which Stewart had éesigned the camesra. So

I tock this on and altered it radically, greatly improved

its performance by larger aperture lenses. &nd at the

same time, I applied brightening display system to tke

radar eguipment. So that when thers was a signal, it

brightened up according to its amplitude, vou s=ze.

I see. It was easily recorded.

That's right. ;aé—ﬁhészea&bie&—ﬂe,&% Gidn't know what

were going to get, we just wanted to recoxd aé wall as

possible. But one of the results of it was that.we

werg able to get a record of the movement of the meieor

in range, and from this, deduced the radiant veiociuy.

Right.

And that, I think, was one of the worthwhile resulis of

that study.

Incdeed: Were vou inveolved in the astronomical anzalvsis,

sc te speak, of that?

Well, yes. Only in so far as I went through the film

LR my camera(’ﬂecause it had become ny camera) and I . .

spotted these uwseful recoxds and calibrated them ané was

able to work out the velocity.

I see.

That parte I personally did. f:foiS;)l4?3]

and that resulted in a papey, first I think in Nature:

[ et alZly wme
Hfrfghkz&;K+c

My patt was really that bit of the eguipment and e '

Hey, Parsons, and Stawart - is that correct?

deducing o the velocity.
. Larngd
Was that the only paper in which you gme involved in

some radar work that was published?
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In zelation to radio astronomy, ves.

Okav. Well, I guess unless vou can think of some other
things in terms of the effort, then we come to the end
as to how the group came to a halt.

t basically was the

But vou went on -for two vears after the war.
wers getting very good resulis.
2h, ves, but vou see, we were living without any proper
hit on the slv, vou mean . . -

Zbhsolutely, yes.

o= ) - : 7 .
Xight, now if you could say that again, please

CORG was being discussed at high levels

Q
I
14

e .
in tl inigtrs i ¥ lied, raclead
in the Ministry of Supplfg@ it was then ¢a .

o a
the Ministry of Supplgas may already change

iz name, I ocan't renember.

)

But it was decided that

the radio or the radar side of it was no longer relevant

In point of fact, we had -never

Y s
mean following the rules. aaﬁ.@br little #=#%es had been

to operaticnal ressarch-

mzking technical innovaticns rather than the operaticnal
Yes, I see wWIAT YOu mean.

tut we'd been tolerated because we preduced useful re-
proanct éowards the end, however,

to ~zdio astronomy, this was not directly

H
I
)
=
m
<8

ol
2
]
b
3
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relevant and other pecple were now beginning to take it
) - - . = -
up, and it couldn't be justified from the point ol view

of public expenditure.

Sc the fusure of the i1dividua%f; was at stake. EHey

He Lecame the head

wantedé Lo stay in government work.

M?

SP Continued
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of the AORG in point of fact at that time. We'd had, [ #raa ]

Sehondoed o

by the way, Arthur =5 whom he mentions in

nis bock - another important perscnalitv{ Celanty
: . rBeant,

became the head of opsrational research in Canada

who

aftérwards, and at the time when it closad, we had a2
. : - [ T < e

lesser personality, a man called Sa{gggpt who didn't

really understand what we were doing at all.

and this is what year when it closed?

Let me see, it would be, T think, the vear I fipishei,

1947. Aas far as the radar side, and indeed, zhe radio.

There was a radic or signal part of the establishment dq-géQi

and I think that closed at the same time.
Right.

And so we lefi. I was offered a job in the scientific

civil service, as'it was called. As a matter of interest
te you, I &id not follow it vp for twe or three reasons.
One?because T felt I would never he realliy successfu;

in the peacetime oivil service, azi L had'cut +00

many corpers. We'd achieved success by being differen
from orthodox behavior, Ebreover, I was not mathematically
inclined )L&éﬂ %t Pe extent of béing able to do all

the necessary electrical work, but to succeed in this
particulaxr field of endeavor, sne negded to ke a goaé
mathematical physicist> Fhereas I would tend to be the
technologist behind the scenes.

Right, you fel% more radis engineer than a radic physicisz.

Absolutely. &And finally, there wasn't endugh tmoney in

a

. el .
it. There was more moneyﬁin industry. It's not the
A

case today, but . . .
There's not much money in rad:o astronomy these davs.
Probably not.

So what &id you do then?

>
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industry. 2and to begin with, I made television

a=d converted them to mass production.

the earlv veavs cf television.

Eev makes the point that because of the increasing

tional tensicns;~I guess he's referring to the

biocxader znd so ferth ~that this is the reason

==

rhat the military finally clamped down on this radio

Do you agree with that?
wre that that's right. I think they were

Oh, I

i
o
N
H

esults in other directions, ves.
was in the reorganization that we'd been allowed
a2long deoing useful scisntific work, but not

ralated +o the defense effort. I think that's

let's face it,

it was about. And also,

manv of the major personalities had gone off o other
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Ilelcs.f Going back to the universities, Thay-waee be
?

coming h2ads of atomic ensrgy establishments,and this

nave contact with other radio groups at that time, for
instance Rvle's group or correspondence with Radio~—
25, indesed, we did. Quite & bit. Of course, Rylie
had rardlv started, and I felt that they were all

tarting 2s & result of the stimulus given from our
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, kf211, T'é nave o lock at the dates.
T+ was zil sort of simultaneocus, and many discoveries

You hit upon three of the biggies in

Shmee verv different fields, whereas the others were
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concentrating more in the first year or S0 . . -
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Okay, that’s just about it, unless you have any othex

comments that vou wantad to make.
I don't thirk so.
Ckay, thank you wvery much.

One moe o why T didn't feel inclined to

persist in that are=z,and this was perhaps myv naivete

H
at that time. I thought petty jzalousies in the scien-
tific world, were deplorable.

Yes.

I saw the most dFfeadful plagiarismse, and 211 this

+o rush into print as soon as possible. We got

w

stage where if we discovered anythinggnow, can we
M N

write a letter to Nature?

Exactly.

2nd € the way I saw other notable pecple tyrying to steal

ideas was absolutely deplorable. Now I realize this is

just human nature, it's just as bad in cother Zields.

Just as bad.in the television industry as it is in

science. ' .

Yes. &and it's still as bad in the scienti
You just somehow expected more of scisnce?
That's right. Absolutely.

Okay. T

That's been a long business for vour I hope it's been
worthwhile.

Thank you very much.




