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TELEPHONE INTERVIEW
COLONEL THOMAS 0. HAIG (USAF, RET)
INTERVIEWED BY

CAPTAIN DAVID ARNOLD (USAF)

16 OCTOBER 2000

DA: Cmyoutdlahttleb:taboutWorldWathndhowyougotmtonmorolom

TH: WelLIwuutudentquSchooloprphedScmcemClevelmd,mdPeadHarbor
camealong,andmabmnofpctnohcanhunum,Lw:thubumhofoﬂumwmdownmd
enlisted. Wesigmdupulviaﬁoncadeu,acpeaingtomtopilotttﬁnin& Then, I was in the
ﬁmmerofmyjumoryeur oqucame,hn,wen,lhadhldwmpleofphyucdsm
betwem,andmyeyudxdn’tpmthetest So,whentheordmcame,tbeysaumeto,well,ﬁm

commissioned, and that's how I 8ot into meteorology.
DA: Whuw«eyOumdyingnCaseumundergmdune?
TH: Mechanical engineering,

DA: Not exactly related, but it certainly heiped,

,wenttoSpnngLaku,NewJersey !tquxgmlCorpsthen,youlmow There wasn’t any Air
Force.

DA: Right.
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TH: Wewemﬂlmughthemmmgcoumﬂmforwuthereqummlemwdhowtompuraﬂ
ofthepnnnt:vestuﬁ‘thatemtedthen,andul;thmﬂ:eywnmedvoluuteers,wdl,lguesslwu |
selected then to go into kind of a research program to do “sferics™ ~—S-F-E-R-I-C-S—an
abbremt:onfor“atmosphenes whaeweusedsomndiodlrectwnﬁndmbuﬂtbySuWatson
WattmEngland,andwesetuponestauonmNewJersey onemFlonda,andIgottogotothe
one in Bermuda.

DA: Ohhhht

out. IwroteareponuboutitwhilelwuinBermudn,'whichgotevaybodyuplet,becauseItﬁed
toshowthemwhy:tdxdn’tworkandwouldntwork. And,lwrecdledmdulignedto
anotherlitdegx'oupandsentoutto'Saipan,wherewesetupnnetworkoutinthePaciﬁc,
originally Saipan, Philippines, and Peleliu, and then the Philippine one moved up to Iwo when that
was secured. And,again,thestaﬁonswaewﬁnpmthatthelocaﬁonmpabilitywuvaypodr.
So, we didn’t do an awful lot to help things. Flew a little bit of weather “recce” with B-29s, then,
andsweutedoutthemdofthewarandcamhome. ,

DA: Was it demobilization for you, as well, when you came hoﬁe, or back to school?

TH: 1 demobilized, you bet I did. Got married, Then weat back to Cleveland, esseatially to go
to school. Welllstmedoutasbeing'thedistributorforapowerunit for bicycles, as a way of
.makmgmoney And,wewouldhavecomeontof:treaﬂyvuywelloﬁatceptthatBnggsmd
Stratton went on strike and stayed on strike for three years. So, the company maldngthepov)er



andlbeauwthearsonofdnet‘eugmeer althoughld:dn’thaveadegree The chief engineer |
dned,thushowoomelgotthejob. Butthm,!gotaletterﬁ‘omﬂ:eAirCorpsuying,“lfyou
oomebackonwtiveduty,wemllpmyoumthelecondclmlthTedl.fourofyou,andkeep
you there until you get a Ph.D, in physics—meteorology.” '!'bntseemedhkedwonlychancel’d
ever get to have a Ph.D. So we signed up. Ordmdndn’tcome,anddndntcome,mddndn’t
come, Whmtheyﬁndlyame,uutudofgmngtoCalTedl,lwusamothezoﬁo‘Mobﬂe
thequuadrondownuTnﬂmFielduawpplyoﬁw leyhadcaneenedﬂleseconddm
of Ph.D. candidates out at Cal Tech, 1 wrote letters of protest to everybody, including the
Prendem,andgotmswasbackuymg‘”roughluck You signed up. YoubelongtotheArmy
and there is no recourse.” So, I kept on writing letters. Eventually, 1 did get back to school, but
it took thirteen years or so.

DA: Oh, wow!

TH: Somyway.MﬁleIwaomMatkawFidd, moldﬁ‘i«@ Paul Worthman, who was
theninvolvedinremrchutheAirFomeCambﬁdgeRumchFldﬁty[AFCRL]thuwuhaded
up by Fritz Oder, heard I was there, I’d-metPaulbeforeduringthewar and he knew a little bit
about me. So, hesentatelegrundownreuﬂmgmﬁ'om[mdahom]mdmdmgmeupto
CambndgeResearchCenter wherel,mt!w:oﬂuguy,loeBogart,developedmstmnmto
measure the “after-wind” aﬁertheatonﬁcbhstsontlemmhouse Project out on Eniwetok, We
madeprettyﬁmcyanemometm. Minehadtowithstandthirtyﬁveﬁnosphuesovaprumremd
sullmeasuremndsdowntoﬁveknots Wedndthatwnthagmatbigsolxdblockofchronnum-

plated brass with statham air pressure sensitive stmnpuges inside, and had alot of fun -
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calibrating that and figuring out how to read the results, aad 50 forth, took them over to Eniwetok
N andsatthroughthreeoftheblastsoverthere,andpmvedthatﬂla'ewasno such things as the
“after-wind,” and then came back, I got another telegram out there “Come back. A high-priority
program awaits you.” When I got back from that one, let’s see, I was, then given a program to
measure atmospheric visibility jointly with Air Navigation Development Board, later the FAA.
No, I guess that isn’t true. I came back to run MOBY DICK MOBY DICK was the balloon
program where we developed the big plastic balloons, Ylh, that was what I was hauled back for.
DA: About what year was that, Sir? |

TH: Uhhbhh, let me see, well, it was right at the end of Greenhouse. That would have been
sbout 1952,

DA: OK. . |

TH: We ended up flying about 780 of those balloons from three West Coast .sites. We tracked
them across the continent. The cover story, of course, was that we were measuring upper-level
winds, andweacmanydidthetvenywellalso,andl_eamedalotaboutupper-lcvelwinds,which
we really didn’t know. At that time, the jet stream had really been discovered during the war
when B-29s couldn’t buck the high wind to get over [Japan]. So, we did get some good data, but
we also developed the package and the balloons that were used for GENETRIX. We also started
the whole UFO craze. Our balloons floated up anywhere from 45,000 to 75,000 feet; at twilight
the balloon is a bright light up there because it is still illuminated by the sun while it's dark oﬁ the
ground, and people with various forms of astigmatism saw whatever they wanted to see, and they
didn’t really see the balloons as balloons. So, we could track our balloons pretty much by radio

and TV reports of UFOs, too. We tried very hard to explain to people, interviewed on TV and
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radio and everything trying to explain what the balloons were, but when people want to believe
there are UFOS, they will,

Anywny after MOBY DICK, they sent me to the Unlvemty oflllmons, where IgotaB.S.
in Electrical Engmeenng and graduated with high bouors from there in 1955. Then, I was back
up at the AFCRL, where I did that Air Navigation Development Board program (it was a joint
Army, Navy, Axr Force and Weuher Bureau program under the ANDB) to develop a means of
measuring and informing pilots of the height at which they should see the approach lights as
they’re coming in for landing in bad weather. We developed a pretty good progmn It told them
the e:ghty-ﬁvepercentlevelandthetwmtypercemprobabdnylevel ofseemgthellghts When
they got down to the eighty-five percent probability level, if they hadn’t seen the lights, they were
~ supposed to go around again. The airline pilots liked the system, and they were about to
implement this nationwide when a new Seneration of landing aides came out and made my little
program obsolete So, they went back to mechanical landings, which they’re still using.

But then, right after that, I went offto Command and Staff School. And, then, after that,
I was requested for the Missile and Space Division out on the West Coast, again by Paul
Worthman, who was out there then as the deputy director of what they called “Sys:un;s.”—'the
CORONA Program. .He was there for awhile, then he moved back to Washington and was sort
of the office manager up there for the NRO [National Reconnaissance Office] in 4C1000. So, I
went out there [to California] not knowmg anythmg about what was going on, but was put into - |
the ground station, what they called “Subsystem H” We worked on CORONA, MIDAS, and
SAMOS ground stations and the control center. The second week I was there, I went up for a
familiarization trip to the control center in Sunnyvale, and I was appalled by what I saw there,

Lockheed had a subcontractor—Fenski, Federick, and Miller—who Wwas supposed to be installing
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atthattimeaprojectionsystem,whichwouldallowtheoperatontoseetlﬁng_sinSD. They had
towurthesepolarizgdghs;auahd,withthose,youwerewpposedtobeabletosee3nonthe

" screens, 11\e3Dimagesweremadebyprojectingthroughtwoslideprojectors, which were
mpposedtobemmctregmry,mdtheﬂxghtofthelaunchedunsuilewouldbeetchedonthe
mrfaceofaglassphtewnhalltﬂestylusconungw'osstheplm,whlchhadbemmokedsothat
it was opaque. Asthestyluswauthrougl;ncuto&‘theunokemd,t}wmceofoneofthums

mnieaonlylbouttwopawnofﬂ)einfomuﬁonthatdeYdoutoﬁwbuimandsoitwould
be a useless display for decision making. You couldn’t trust it. So, I went back and wrote a
memoms&ucnngLockheedtocmcdthemwaandmlﬂﬁmdsmdmmvethe
equipment,andgotftappmved,mdt}ut’sthewaytheylawwlludaniyedupﬂm. |
DA: When‘youcune,youuncelledtheconmct?
TH: Weﬂ,nsavedﬂwgovenunmaboutahundred,we!l I don’t know, some millions of dollars
maybe,sevualhundredthousandwmybewouplemdhon,bewmeﬂ\eymw&
theysunphﬁedthewholecontrolcmteraglwdealandmadenﬁmctnonalthm,lnsteadofa
fancy,elaborateplace Theymadeltfancymough.Godhrows,butatleastwetookthatpm
out. OK. That’s a long string. Now, where are we?
DA: What I’dreallyliketoknowisalitﬂebitmorespeciﬁeaﬂyaboutafewdiﬁ'ermttlﬁngs.
TH: OK. | |
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DA: First of all, Sir, when did you arrive in Los Angeles?
TH: It was about 1959,
DA: So, the CORONA program was well into development by then?
TH: CORONA was, yah, it was into development, and the ground stations were pretty well
located. We went over and tried to site one for MIDAS over in Scotland, We went around and
investigated half a dozen ofthe old fighter strips left over from World w;r II. And we didn’t ever
8¢t a station over there. They decided not to put one in there, but we had a marvelous time going
around partying at every one of these old fighter strips that we looked at. No, the problem that -
we were dealing with, at the time I got there, wasthebfactthattheconttictorhadbeenmmhg
essentially open loop on ground stations. The fellow that was in charge was Gene Allison, who
was a fighter pilot, not an engineer, [and] didn’t understand anything about the tracking stations.
He understood about contracting, I guess, buttherewunobodyﬁdingherdon either Philco or

- Lockheed. So, what I guess  helped to do was to establish a more reasonable relationship
between the government and thecontraqtors. I tried to establish opposite sides of a contract

- whereweoouldmaintainsomeldndofovmigmandllittlebitofﬁsul control. The original
contmctswithl-ockheedmdPhiloowmcost-plus,not’ﬁmdﬁeebutapmntagefee, 80 there
was no incentive at all for either contractor to be economical. The incentive was entirely on the
opposite foot, the more you spend the more you make, and they’re miserable kinds of contracts.
STL [Sp;ce Technology Laboratories), or Raiﬁo-Wooldn’dge, had not yet moved into the ground
station area. They had had enough trouble stuffing Ramo-Wooldridge down Lockheed’s throat
on the space vehicle itself, on the Agena. And, I’m_ not sure exactly when it was imposed on
Philco-Ford either. Iremember Colonel Harry Evans came around to our group with a guy by the
name of Miller from Ramo-Wooldridge, I don’t think it was called STL yet, but it might have
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been, anywayhecamé around and said “OK, now, I want you to write the contract to put Ramo-
Wooldridge on contract for SE&TD [System Engineering and Technical Direction] on all of the
ground stations and the control center.” 1 said, “Sir, I'm sorry, but we cﬁmot do that until that
part of the work is terminated on the Lockheed and Philco contracts.™ He said, “What do you
mean you can’t do it. I just told you to doit.” So, we had a little bit of an argument, which
embarrassed him, but you can’t wme the same work statement to two contractors simultaneously.
Sorry about that, that’s illegal. So, ittookawhilelonger and, asamaxteroffwtitwasaﬁ&lleﬁ
that ground suuonareathattheyﬁnally d:dput STL in an SE&TD role there. Theywerenot
needed. It was totally unnecmary but it was done anyway.

DA: Did that have more to do with trying to get STL involved in all aspects of the CORONA
program?

TH: Yah, it had to do with politics more than anything else. STL had moved into a position of
considerable political influence at the upper levels. They were great politickers, and they
promoted the organization that way rather than by technical excellence. Those guys were, they
came later onto the field, and so they were hiring the people, a large number of whom had been
laid off or were either washouts or had quit at Lockheed or Philco-Ford, and a couple of Air
Force people who had either washed out or retired. The quality of the people at STL was not
impressive, except for a few people. There were a few smart people, but they hired rapidly to
build up the size of the organization, knowing that in a bureaucracy the power comes with
numbers, and so that was how they progressed.

DA: Sir, yoﬁ’ve already mentioned the problems in Sunnyvale, and you’ve mentioned a little bit
about STL and the relationship there. Were there any other challenges that you faced with the

tracking station system when you arrived?
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satellite were not going to be very great, 80, they had great big antennas on the ground. But,
pointing an antenna with Some accuracy and stability in high winds ;s not a simple thing to do,

Pedestal for those was made out of inch-md-a-quaner-t_hick boiler' plate and, I'm not kidding you,
the total weight of one of those pedestals for g Philco-Ford antenng Was enormous. I don’t know
what it wag, But, itwasamajorjobinstallhgand outfitting them They only built two or three
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TH: So, he sat there fat, dumb, and happy, and the only thing he had to do was to load those
stupid cards in the Proper order and, then, when he was through running the program, he would
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DA: That’s sort of émazing that one person is responsible for--

TH: Yah, Weu, that’s one of the things they did assign to Ramo-Wooldridge and STL, was
“Quick, deve_lop a better tracking program.” And, of codrse, things progressed then to the point
where you no longer had to use old punch cards to load a computer; you could now do it by
magnetic tape. And so, the technology had gotten better. The size of the computers was a little
bit biéger. So, STL did come up with a program, which worked part of the time. I remember

. whenmxrlittleprogramwetuup,weweredepmdem upon the ground stationsthathadbeen
developed there for CORONA, SAMOS, and 5o forth for our first year of operation.

DA: When you say “our program” you’re talking about the weather satellite? |

TH: Yah, the little 417-—Program 2; Program 35, Program 417; the name changed every year
Well, see CORONA is only up for about three days and, then, it’s down. So, the stations would
spmdthreeorfourweeksgettingup'toamaximumeﬂ'onforahumhand,tlm), they would all
shut down and everybody go away. But, we came around, and we were different. Our little
satellite came around tWo or three times a day, you know, at every station, and so they"had to
’keep them manned and keep them operating continuously, which was not the way Lockheed was
manned to operate the staﬁons, andwewueayos;nuisancetothuri,axndwewerm;t a8
Lockheed program, anyway, so the company had no interest in us. And so, the support we got
from the stations was terrible. They only hit about half of the passes when our satellites would
come around, so they missed an awful lot of readout, and we were never sure whether commands
had actually gotten to the vsatellite until long afterwards when Lockheed would kind of reluctantly
send a little message on teletype “Yah, we got it” or “No, we didn’t.” And so, I was constantly |
up tﬁere [in Sunnyvale] Mg on people. Lt Col “Moose” Mathison was the guy I had to go up

and beat on. And, Moose was the inilitaly type, and we would jointly go over and talk to the
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Lockheed people, and they would ldok at me like “Who the hell are you?” and “I know who you
are, and I don’t care, and I’'m not going to listen to you anyway.” Ididn’t get much response
from them, because they didn’t want to be annoyed by our little program and, of course, [the
Director of the National Reconnaissance Office] Charyk had issued the order that “Lockheed will
support this program, period,” but it takes a long time for the import of the order td get down to.
the people at the stations, and they didn’t want to work every day. So, anyway, our support there
was bad.

Then, when the second year of operation came around, we were told to extend the
program, we went baék to Lockheed to get an estimate of the cost for another year of operating
support, and they came up with a cost which would have consumed better than three-quarters of
my total budget, and I still had to buy boosters and satelhm, and so it was impossible. So, that's
where we spent two weeks of frantic effort and designed our own ground stations and control
center and located equipment, uh, parts of equipment out on the Eastern Test Range, out on
Eleuthera, and put together a proposal and went in and got approval to go ahead. For about
twenty percent of what Lockheed was going to charge us for one year’s operation, we built and
equipped the ground statlons and the control center for our program. And, we did it all in less
than six momhs A bunch of guys moved very rapidly.

DA: Did you use a systems engineering contractor?

TH: Absolutely not!

DA: Wés that from your experience with the tracking stations in CORONA?

TH: Yah, I knew what a tracking station required, and we had one very smart, young fellow
named Lou Ricks in my program office. My program office, then, was four officers and a

secretary, the five of us, and we could, therefore, move fast and make decisions, and I didn’t
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inStructions, come back and, then, tellGenaanreerthatthisiswhatDr. Chuykor[Dr
Brockway) MacMillan, whichever one it was, had told me, directed me to do, “Did you want to
get the briefing?” and he would, about half the time, say “Yah, Yyou better come tell me what’s

contracts without any ST involvement of any kind whatsoever was choked down their throats
many times, IvanGettingconsideredmethebiggestpnininthebutthe‘deverhad. In his
autobiography or whatever it was, that book that he wrote, he claimed that STL ran SE&TD,
conceived of the program and supplied SE&TD from the begmmng, and that’s a flat out lie.

DA: Conceived of the weather satellite?

TH: Yah, that’s right. In his autobiography, that’s what he put down. I find that a great many
things that have been written by the people at STL—Ramo-Wooldridge, STL, Aerospace—are
not true, They claim a great dea| more credif than ihey deserve, They actuaﬂy were, with a few

exceptions of some rather nice work by a couple of people, ninety-five percent of what they did v

T e L -
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was to delay and procrastinate and 8et in the way of programs. Well, anyway, some people might
disagree with me, but not too many. |
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write a contract with a contractor for the technicﬂ direction part of a program, as well as the .
production part, within his own company and use your own engineers, then, as participants in this
program and as people who do their engineering and direct the contractor properly. I'm |
completely convinced that the “blue suiters” that I have met are at least the equal to anybody I
ever met in STL, Aerospace, or Ramo-Wooldridge. v
DA: Well, it’s certainly nice to know that the Air Force is hiring quality people, but it sounds like
it is difficult to keep them.
TH: Well, they can’t retain them. Well, what the hell, Aerospace turns right around and hxres,
talks a guy that’ smtheAanoreemtores:gmngorretumgmd,thm hires him, and then the Air
 Force pays for him at double or triple the salary over there at Aerospace Corpqratioh. It’s stupid.
It’s a dumb system. And, the Air Force is the only service that really does this. The Army
doesn’t do i, still to this day. They tried it and quit it down there in Huntsville. And, the Navy
tried it, and I don’t thmkthey re using this system at all anymore. The Air Force is stuck with it,
and I can’t undem:nd why the service continues to be so stupid, mccept the politics, now, that
radiates, that is functioning from these so-called “not for profits” is very powerful. They’ve got
people in Washington in positions that assure their future, I'm afraid:
DA: If we could move back to the w;:ather satellite for awhxle, I keep wanting to call it DMSP
[Defense Meteorological Satellite Program], but it’s really not DMSP at this time is it?
TH: It wasn’t DMSP until it was declassified.
DA: That’s what I figured.
TH: It mbved out into the outer world and “matured.” See, when I left after four years from the
start of the program, we had fifteen people in the program office. We’d grown from five to

fifteen, mostly because we had, by then, about five guys from SAC [Strategic Air Command, the
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had the clearances. There was no reason why they couldn’t have told nie. There was nobody
~ there who knew:. They could point to shelves and say “It’s all there in thoge books.” “Have you
read the books?” “Oh, no, I don’t have to read that shit.”
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DA: So, they had replaced your ehgineers, who would have known everything there was to know
about the sensor, with program managers who were interested ln the contract?

| TH: Yah, butloouldn'twenﬁndmAaospwepefmnwhoknewmyﬂﬁnggboutthesensom. I
finally went back to RCA and, there, I found people who could tell me about the sensors, because
they were building the spacecraft, you know. It was crazy. The knowledge, well, when we
started our little program office with those few people, I knew everything there was to know
about the spacecraft, Lou Ricks knew everything there was to know about ground operations, as
& matter of fact he simplifid the whole tracking procedure, made a bunch of nomograms and
tables, and we got rid of the whole necessity for the computer entirely to do the tracking. He got
the data from the tracking stations, thelookmglesfortheﬁrstcoﬁpleofpusec, put those things
through his little nomograms and came up with an ephemeris. Then, he would predict the next
pass from this, reﬁneitaﬂertwo orthreepasses, getting a little bit closer each time, and from that
time on there was no need for a computer at all.

DA: How long was a weather bird on orbit, typically? |

TH: Well, from the time the first one went up, we had one, or tﬁro, or three, or four, or ﬁve up
there continuously. How long did they last? Well, they lasted everywhere from a couple of
weeks up to about six years. | |

DA: That’s a significant difference from three or four days, or two or three weeks.

TH: Oh, yah! No, our little weather satellite program was the first what they call “operational”
program, bécause if had to be operated every day, and it required manning the stations and
manning a control center on a continuous basis. The SAC people, when they took over these
station#, they were magnificent. For the six years after they took over that I still paid attention to

what was going on in the program, they never missed a pass, not one, including the time that a
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hurricane came by and blew the mﬂated radome, ripped it and blew it off the antenna up at the
Loring, Mame, station. The men got outthere, andtheyheldtheedgeoft!mtdlsh It'sonlya |
forty-foot dish but, still, in that high wind, the digh ; 18 vibrating like crazy. So, even while it’s
tracking the bird todoareadout,theyheldthednshtokeepxtﬁ'omvibratmgsothattheyoould
stayonthereandgetaclearagml. 1tell you, they were great guys. You'd never get that kind of
performance out of a contractor no matter what. The whole ecpenence with the “blue suit”
launch crew and operating crews just confirmed my opinion that “blye suiters” can run a program
80 much better than contractors can. |
DA: What's the difference do you think, Sir. between contractors and “blue suiters” in this
particular regard? |
TH: Well, one’s focus, dedication, and uh, basic intelligence and Competence. I think that the
~ quality of the individuals, of course we had quite highly selected people, SAC went out and
mter\newed and got reallygoodguysatthenground stations and control centers, and they were
Justreallygoodguya, and they were determined. Thelrmoralewasvayhngh They were told
“You’ retheﬁrstmllmrycrewtomnaspaceprogram You are the basis. You’ rethefoundatxon
for the Air Force’s mission in 8pace.” And, they got that drilled ; into them by SAC, everybody
| from [General Thomas) Power on down, and they bebeved it, and they performed that way.
Charlie Croft in my program office found a couple of old Nike stations that had been abandoned
that were about to be made into county parks and things like that, and he latched onto those for

[USAF Chief of Staff General Curtis] LeMay and I bnefed Power, and within a week they had

crews at those two stations repairing the buildings, fixing the place up, and by golly, by the time
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Wwe got the equipment up there, they had “Spic and Span’d” the buildings and 8rounds, and the
morale was 3o high Yyou just couldn’t stop therﬁ. They were great guys.

(END TAPE 1, SIDE 2)

(BEGIN TAPE 2, SIDE 1) |

DA: Your position as the decision maker for the weather satellite program—do you think that
made it possible to react to situations like the Cuban Missile Criigy

TH: Oh, of course. |

DA: It was a need for a particular type of data quickly.

TH: Yah, wehadnobumucncythathadtobesatisﬁedbeforewecouldmove. There wasn’t
anybodyexceptDNROthatcouldsaynotous, mdhealmostalwaysuidyeswhenweproposed

" something. Theanswerwas“Hcy, that sounds good. Whydon’fyou doit.” We had, well the

morale in the program office was very high, also, becausge my guys were responsible; they made



