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PAO Good afternoon, anri welcome to the final background 
briefing for mission 41-D. Mr. Michael J. Martin, the Student 
Experiment Coordinator for Rockwell International will brief us 
on the student experiment. 

MARTIN Thank you. First let me apologize that the student 
is not here. As I think you realize this is the end of the year 
and the time that all good students dedicate to their final 
exams. The student is by the way, Sean Murphy from Newberry, 
Ohio. He will be with us at the launch, so you can get a chance 
to talk to him there. He'll also be here during the mission to 
take additional questions. Sean proposed this experiment in 
floating-zone crystal growth about two years ago and about a year 
and a half ago Rockwell offered to sponsor it. Let me say that 
Sean's proposal went through two rounds of competition. First 
he was selected as a regional winner in the Shuttle Student 
Involvement Project, and finally as a national winner at which 
time his experiment became eligible for space flight. The 
Student Experiment Program, or S3IP as it's called, is jointly 
sponsored by NASA and the National Science Teachp.rs Association, 
which is dedicated, the project is dedicated to increasing 
awareness of science and technology ;n the secondary school 
level. And although Sean has completed his high schooling and 
gone onto his college career, he started the project as a high 
schoo"' junior. let me speak a little bit about, well, let me 
give you a little more background on Sean. He;s from Newberry, 
Ohio, and is going to college at Hiram College, also in Ohio, 
it's about 20 miles from Newberry, r u~derstand. He plans to go 
there for three years an1 follow that transf~rring to Boston 
College where he will complete his bachelors requireme~ts in, for 
a degree in criminology. This last summer Sean came out to 
California and worked with us for a time at Downey where we're 
h~adquarterQd and also at the Rockwell Science Center in Thousand 
Oaks, California. While in California and working in the science 
center. Sean's Science Advisor was Dr. Dave lind. I think you 
may remember Oav~ as one of the first people to fly a space 
processing experiment back in the Apollo-Soyuz days. He did some 
solution crystal growth experiments on Apollo-Soyuz. He currently 
has a n e x per iI., e n t fly i n 9 0 nth e l 0 n g D u rat ion E x P 0 sur e F a c i 1 i t y 
and is preparing some additional experiments. So Sean has had 
some very, very, experienced scientific advice and help with his 
apparatus, or with the experiment I should say. Following the 
mission, we expect to have Sean back with us in California also, 
primarily at our science center, and the sample will be analyzed 
everyway you can imagine. It will be sliced up, and measured, 
and X-rayed and I'm not a material scientist so I can't go into a 
great deal of description on that analysis procedure, but I think 
youlll get ~ chance to delve into that a little more when he's 
before you. Jill talk a bit about the experim .... nt itself. It's a 
Flcating-Zone Crystal Growth Experiment, and the floating zone 
technique is a materials processing technique that has been 
identified as industrially $ign1ficant in virtually every space 
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industrialization study performed to date. It is a technique 
that is used on the ground to grow, well, to purify and to grow 
materials for the semi-conductor industry, but with a very 
limited application. If I can have the first chart, I will try 
to describe to you the essence of the process. And I think you 
w~l1 understand very easily why it 1s difficult to do here on the 
sround. The process starts out with a rod of material that is 
enclosed in a glass tube. The glass tube simply provides a 
barrier so that an inert atmosphere can surround the sample to 
prevp.nt oxidation. An annular heater melts a short zone of this 
:~ 0 dan d the n t ran s 1 ate 5 a 1 0 n g the sam p 1 e con t a i n e r, the h eat e r 
cI 0 e s • And ins 0 do i n 9, the .. I ate ri a 1 at the fro n t 0 f the mol ten 
;:one melts, ~nd the material at the back of the molten zone 
so·liclifies. Well, I think you can see very easily that if this 
were ~one on the ground, this zone would simply spill out. Now 
t~ere are a few materials that have the very high surface tension 
and very low density that can be held i~ a liquid bridse 
situation ;,ere on the ground, hut there are many, many more that 
thcl industry would like to see investigated ~nd processed in this 
manner. So Sean's experiment is a very important one in that 
respect. It's a very industrially significant expet'iment. How 
you grew a single crysta1 with this technique is to <',tad: out 
with a small piece of single crystal seed material at one end, 
and we were fortunate enough to obtain a small piece of such 
material from a university in Ohio. The initial melt then is 
made at the interface between the seed crystal, and the poly
crystalline ingot. As the molten zone is then translated through 
the poly-crystalline ingot, the material solidifies in contact 
with the sing1e crystal seed and takes on the latice orientation 
of that original seed material, and you end up with a total 
sample of single crystal material. That is the essence of the 
experiment. When the, did I mention that the, there is an 
atmosphere in here. In this case it's argon at 2 psi. The 
materia~ that Sean is investigating is indium. Now indium has a 
little industrial use for make 5emi-conductors or things like 
that, however, for his purposes and for all of ours it turns out 
that that is a very good model material with which to start an 
investigation into this technology. It meant that we could, 
indium melts at a reasonably low temperature. It meant that we 
could build a fairly simple device, simple and low power device 
to perform his experiment. Other materials such as silicon which 
have higher industrial appl fcation, or greater industriul 
application, require a much higher-powered, more sophisticated 
device. The objectives that we hope to pursue on this mission 
are really to demonstrate this processing technique in zero
gravity. There have been two other floating-zone experiments 
done to date. One was on Skylab where a water bridge was formed 
between two aluminum rods. This demonstrated that you could 
achieve lo~ger floating zone, or liquid bridges in zero
gravity. Secondly, on the Spacelab mission, a silicon crystal, 
float zone crystal experiment was performed using a mirror 
furnace facility. We think the technique that we are purs'Jing 
here with Sean is more efficient then that, and we think that we 
can do a littl~ better job then they did, although not with 
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silicon. The technique will have to be scaled, but the essence 
is here. Second objective is to study the material properties, 
how they may differ between material processed here on the ground 
and material processed in zero-gravity, and to look at the 
benefits, if any, that we c('n obtain by processing material in 
zero-gravity and the limitations on the process. How long can we 
actually make that liquid bridge. There are some thermal dynamic 
benefits that can be achieved by making it longer and we want to 
try to approach those limits. We anticipate that we will see, 
indeed see an improvement in crystal quality between what we can 
achieve here on the ground and what we will achieve in space. 
And we're going to gain a lot of knowledge we think about all of 
the material properties. Purity for instance. The material is 
doped with a small amount of thalium, approximately 100 parts per 
million, and by looking at the unifor',nity of this material after 
the process we'll have a good handle on how the refining process 
works. I might explain a bit about that. Certain materials, 
tha11um in this case, tend to stay in solution. So as the 
floating zone travels through the sample, the thalium, in this 
cas e, a del i be rat ely i n d u c e d ; In pur i ty t hat i s dis t rib ute d a 1 0 n g 
the rod, will go into solution and tend to stay there. And so 
when the pass is complete, when the floating zone ;s moved from 
one end to the other, all of the thalium should be left at one 
end, we hope. I mentioned we'll also gain information about the 
length of the floating zone, and how stable it is. ~Je will look 
a t sur fa c e ten s ion d I' i v e n flo w s . I t h ink you' v e pro b a b 1 y all 
heard in zero-gravity there is no convection, as we experience 
here on the groun f because there is no up, no down, therefore 
warm currents. or warm fluids don't tend to rise. However there 
is. there will be temperature gradients acros~ the floating zone, 
the molten zone, excuse me, and there for there will be 
convection-like, or surface tension driven flows on the s 1rface 
of this material. We're interested to so how they affect the 
interior of the material. The analysis, there is virtually no 
limit to how detailed the analysis can go. Sean will probahly 
spend about three weeks on this, two to three weeks, and I think 
he should have quite a stack of data at the end of that time. 
The application for this processing technique and the samples, or 
the materials that can be manufactured in this manner are 
primarily in the electronics industry. The ability to grow new 
materiJls, unique materials and in larger quantities are 
primari1y the application. If I can have the next slide, I'll 
give you an indication of the apparatus that we're using for 
Sean's experiment. It's known as the Fluids Experiment 
Apparatus. It's a piece of general purpo$~ zero-gravity 
laboratory equipment that Rockwell has developed and we've 
configured it for this particular mission. It has the sama 
external dimensions as one of the Shuttle mid-deck lockers, and 
therefore it replat:es one of those locke} s. For this mission it 
will be In 0 u n ted on t he aft b u 1 k he ad, i n t he mid dec k , on the 
starboard side of the air lock, at the top of those - that group 
of lockers and on the side closest to the ~ir lock. It's 
principally operated by one astronaut. By the way, Steve Hawley 
and Judy Resnik will be the two people, the two crew who are 
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principly involved in operating the apparatus. There is a camera 
that observes the sample in the digital displays through this 
window. There is a control panel. The operators view this action 
through this window here. The device is powered by Shuttle 
power, 110 volt - 120 volt, 400 cycle power. It uses 
approximately 1 amp of current. It is not quite hermetically 
sealed. It's almost ijir tight. There is not requirement for it to 
be air tight. The lid is bolted down and there is a gasket. It 
has been designed to meet all of the Shuttle safety requirements 
as may be applicable for mid deck experiments. I think that is 
abo uta 11 we nee d on the 0 u t s i de, put on the my n ext c h art. 
Whoa, we missed one. Well, I think I covered this already, the 
fact that it's a general purpose apptratus th~t can do a variety 
of things. We can take that one down. That'~ the one I 
wanted. On the inside you can see the sample here. The gold 
portion is the heater that travels along the rod on a carriage 
driven by a couple of lead screws and the data such as heater 
power, sample temperature, heater motion rate, this ~~rt of thing 
are displayed on this digital readouts in this locatir)n. The 
experiment will run for about 8 hours. The crew wili spend about 
15, 20 minutes setting it uP. They will monitor it from time to 
time, and another 15 minutes or so deactivating it at the end. 
That's about the essence of it. Any questions? 

PAO Weill take questions here. Please wait for the mike 
and please give your name and affiliation. 

HOWARD BENEDICT (AP) First of all I what are the dimensions of 
this box, and how much material are you taking up, and now much 
do you expect to bring back? 

MARTIN We expect to bring all of it back. The sample is 
one centimeter in diameter. It is about 8-1/2 inches which is 
about 16-20-24 centimeters long, something like that. The 
dimensions are approximately, the internal dimensions are 
a p pro x i mat ely 1 sl/2 dee p • 1 41/2 wid e, and abo u t 7J 12 h i g h • 

BENEDICT 

MARTIN 

BENEDICT 

PAO 

That's inches or f~et? 

Inches, I'm sorry. 

Inches, ok, thanks. 

Any other questions? 

CARLOS BYARS (HOUSrON CHRONICLE) This, as I understand it, 
once they have started th15, it runs unattended. Is that 
correct? 

MARTIN Yes, they'll monitor it from time to time, but yes 
it runs by ; tsel f. 

BYARS Ok, then they shut it off and that's it, it's about 
the size of a large brief case I take it. 
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MARTIN 

BYARS 

Yes, small suitcase, large red box. 

About what does it weigh? 

MARTIN Itls less than 60 pounds ;n this configuration, it 
must be around ~o pounds. 

BYARS 

PAO 

Ok. 

Any other questions here? Moward Benedict. 

BENEDICT Yes, actually, did the boy Murphy contribute 
anything to design cf the box, or has that all been done 
Rockwell? How much did he actually contribute to the 
experiment? 

MARTIN His contribution has been essentially to the 
experiment itself, to the preparation of the samples, the 
material samples and developing the experiment procedure. And, 
of course, to the post-flight analysis of the material. The 
design of the apparatus was largely complete when we ~egan the 
program, or when we offered to sponsor his experiment. And it 
was because of the fact that we could easily accomodate his 
experiment that we chose that one. 

BENEDICT How much is Rockwell investing in this experiment? 

MARTIN Well, the experiment itself isn't yet done. Why 
don't we talk about that next month when we're a little clo~er to 
the end? 

BENEDICT 

MARTIN 

BENEDICT 

What's your projection? 

Something like $100,000 for the experiment. 

00 you expect to get that much out of it. 

MARTIN Yes, oh yes. This is the first American-sponsored 
floating zone crystal srowth experiment to fly and if you look at 
thp., back ... wEll, we Rockwell, I don't know ho.,.; to measure 
that, we the nation, absolutely. 

PAO Lazlo Dosa, Voice of America. 

DOSA Why was the apparatus designed in the first plac~? 
Where you hoping that somebody would come along with an 
experiment proposal, or was it done for some other purpose? 

MARTIN For several years, besirles building the Shuttle, we 
have had various studies to look at various materials processing 
in space activities, space station studies, things that •.. the 
materials experiment carrier, we had some studies in that area, a 
whole variety of different things. And we began tJ understand 
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&fter a while that to really ~ave a good feel for how one might 
bu~ld these larger systems, you had to understand the basic 
sci~nce requirements. And we started an internal technology 
development if you will, to gain a better grasp of that. We 
talked to some non-aerospace materials processing people, got 
some irlea from them what their requirements, what requirements 
might be if they were to fly experiments. That led to various 
design studies. We looked at, we translated some of those design 
studies to hardware to see if we really understood what it was we 
were studying and that is really the history behind it. We 
understand a lot more now then we did. 

PAO Second row. 

JACK HUBBARD (CBS NEWS) You said this experiment will have 
some applications primarily for the electronics industry. Would 
you elaborate on that, please? 

MARTIN There are a number of electronic, or semi-conductor 
materials, that are very difficult to process here on the ground, 
either in industrial sizes, quantities, or purity. We think that 
by proceSSing those in zero-gravity, well, 1 think we can show 
that by this process they can be processed in zero-gravity and 
therefore be achievable. 

HUBBARD 

MARTIN 

HUBBARD 

M.A.RTIN 

HUBBARD 
1 ea d? 

00 you 

A 11 of 

Where 

Where 

If it 

get a better product? 

those. 

do you go with it? 

do we go wi th it? 

proves to be successful, 

Is it improved? 

where does the pa th 

MARTIN I would hope that the electronics industry would be 
stimulated to pursue further research in this area. 

HUBBARD But beyond that, I mean does it mean better semi-
conductors, what, can you be a little more precise? 

MARTIN 0h, ok. Yes, some of this material could lead to 
larger devices, more circuits if Y!lU will, more transistors on a 
single device, higher density devices, more powerful computers. 
Basically a r.omp~ter on a chip, a single chip. A more powerful 
computer on a single chip, 

PAO Ok, we will now go to Marshall Space Flight Center 
for questions. 

PAO 
0001 ing. 

This is Marshall, we have questions f~om Dave 



STS-41-0 BACKGROUN0 BRIEFING/5-21-84/STUOENT EXPERIMENT PAGE 7 

DAVE DOOLING (HUNTSVILLE TIMES) In some copies of the charts 
that you had there that were handed out at the Space 
Industrialization Meeting here a few months ago, there are 
indications of some additional flights were planned for the 
FEA. Have those been lined up and have you worked out a joint 
endeavor with NASA on use of the FEA? 

MARTIN There are no additional flights scheduled or really 
in the planning stage and we have no joint endeavor discussions 
underway with NASA at this time. 

PAO That's all from Marshall. 

PAD Any further questions here at JSC? Ok, thank you 
all for coming out, we will reconvene tomorrow morning at ~ am 
C en t r' a 1 T; me her e for the 4 1 .. D C r e w Pre - F 1 i g h t Pre sse 0 n fer e n <: e . 

NASA·JSC 
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PAO Good morning and welcome to our Pre-Flight Crew 
Press Conference for Shuttle Mission 41-D. And we, before we get 
started let me make one brief anouncemen t about a press 
conference or briefing coming up on Thursday. It's a Solar Max 
briefing originating from the Goddard Space Flight Center in 
Maryllnd. It will occur, it's a multi-center briefing so you can 
listen to it from any of the centers. and it will begin at 9 a.m. 
Houston +.ime on Thursday. That's a briefing on Solar Max, if you 
are interested in keeping up with the current status of that. 
Now with out any further delay, let me go ahead and introduce the 
Commander for Shuttle Mission 41-0, Henry :Iartsfield, and turn it 
over to Hank for their part of the press conference. 

HARTSFIELD Thank you. good morning. For those of you who 
hJven't met my crew. I'd like to introduce the crew for 41-0. On 
my rig h tan din 0 r d e r. my P i lot M ike C 0 a t s, my Mis s f 0 n 
SpeCialists are Mike Mullane, Steve Hawley, Judy Resnik, and the 
Payload Specialist from McDonnell Douglas Charlie Walker. You 
know, when we started preparing for this flight and found out 
that we were going to have the ship Discovery, it sort of 
fascinated me. I wondered where the name came from, and when I 
f 0 un d 0 u t w hat I did abo u t t hat n a III e, its 0 r t 0 f be cam e a n 
1nspir~tion for us to design our patch that you see here on the 
front. The ghost ship in the back~round represents all the 
name~akes of the Space Shuttle Discovery and leading up to the 
Orbiter itself, Discovery, hopefully moving outward and exploring 
new frontiers. The name Discovery is rich in our history for 
world exploration. In fact Henry Hudson back in the 1600's had a 
ship named Discovery. He explored the Hudson Bay and the Hudson 
River. In the 1700's Captin Cook had a ship named Discovery, and 
then George Vancouver sailed this same ship. In the late 1800's 
and the early 1900's the British built at least three ships 
bearing the name Discovery which were used in exploration of the 
Antarctic. In fact one of those ships 1s still anchored in the 
Thames as a floating museum. So you see, there is a rich 
heritage in world ey.plor~tion with the name D1scovery. The is 
also one interesting side li~~t to that. Henry Hudson's crew 
mutinied and put him afloat in a small boat and he was never sef"n 
again. Captain Cook was kil1~d 1n the Hawaiian Islands, and now 
it is my intention to come home with my ship. We hope, with the 
ship Discovery, of course, to continue that rich tradition with 
NASA. And we have a number of firsts with our fl ight that you 
may already be aware of that, of which we are quite proud. Of 
course the first and foremost is the flight of the new Orbiter 
vehicle Discovery. There will al~o be, on our flight, the first 
commercial pharmaceutical processing 1n space. We have the first 
flight of a commercial Payload Specialist, the first flight of a 
large solar array which we will test in our flight, and may have 
applications for the Shuttle and Space Station. The first flight 
of a new satellite, the SYNCOM. It has a new deployment 
technique which we'll hear about later. And the first flight of 
the Large Format Camera, which is a large mapping camera that 

,---___ , _"",_'_~.M ___ _ 
~ -",-'. 
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we'll be using with the Shuttle in the future. Very quickly I 
think, I'll go through a brief overview of what the mission looks 
like, and then let each of the crew tell you about various 
aspects of that mission. We're scheduled to launch sometime, I 
guess I better say when, but r'm not sure. Sometime about a 
month from now from the Cape at 8:43 in the morning, Cape time. 
and go into 173-mlle orbit. Day 1 will be will be l!tilized 
getting the ship into shape for on-orbit work and checking out 
the RMS. On day 2, early in the morning we will launch the 
SYNCOM satellite and start the electrophoresis operation. Days 3 
through 6 will be mostly occupied with CFES operations, 
electrophoresis. and deployment and test of the large solar 
array, the OAST. Late in day 6 we will lower the orbit to 120 
miles to facilitate some further large Format Camera testing. 
Day 7 we start packing up, and we land on the morning of day 8 at 
Edwards A1r Force Base. With that brief overview 1n mind what 
I'd like to do is ask each of the crew to tell you a little bit 
about cert~1n aspects of the mission. First I'd like Mike to 
tell you a little about our Orbiter. 

COATS Ok. I think the whole crew is very honored to be 
flying the first flight of a new Orbiter. The Discovery is the 
third Orbiter in this country's Shuttle fleet. Hank and I as 
test pilots are especially excited about being able to fly the 
first flight of a new vehicle like this. The Discovery is 
essentially the same vehicle as the Challenger before LIS, 
essentially the same weight. The only really significant 
difference about the Discovery which you've probably noticed if 
you've seen it from the outside. is the top of the Orbiter has a 
quilted blanket look. The, about 8000 tiles on the upper surface 
of the Orbiter have been replaced by the quilted blankets. We 
call them AFRSI for Advanced Flexible Reusable Surface 
Insulation, so we're, Hank likes to say we've come full circle 
here from the days of fabric covered airplanes. That was before 
my tim e t but r' 1 1 t a k e his w 0 r d for it. Wed 0 n 't P 1 ant 0 d 0 a 
whole lot different on this flight, as far as the first flight of 
a new vehicle. We've pretty much gotten in a habit of doing 
checkout of all the redundant components on every flight now of a 
Shuttle. We'll do a flight control systems checkout, we'll fire 
each of the reaction control system jets onboard during the 
flight. Checkout all the redundant components of the 
environmental control life support system. The one thing that we 
do do different on the first flight of a new vehicle is check the 
payload bay doors quite carefully. We open them, and close them, 
and open them again to inake sure they properly before we open 
them for good out there. So hopefully the flight will be as 
uneventful as the first flight of the Columbia and the first 
flight of the Challenger was before it. 

HARTSFIELD We talked about the new satellite SYNCOM. Mike 
Mullane and Steve Hawley are the one's that have primary 
responsiblity for deploying that satellite, so I'll let them tell 
you a little bit about it. 
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MULLANE As Henry mentioned, the SYNCOM is a first. It's 
the first of a new design of spacecraft that is built by the 
Hughes Aircraft Company. SYNCOM by the way, is an abbreviation 
that stands for Synchronous Communication. The satellite itself 
is the first of an initial constellation of four spacecraft that 
will be launched into geosynchronous orbit. The function of the 
satellite is a UHF communication relay and it will be leased by 
the United States Navy. The SYNCOM is unique in that it 1s the 
first spacecraft designed specifically for the Space Shuttle. In 
the past when we deployed the IUS and the PAM's that welve 
deployed, those could also be carried on expendable boosters. 
But the SYNCOM can only be carried by the Space Shuttle. live 
got a model of it that lid like to, when 11m talking about it lid 
like to talk to the model. Because it has been optimized for the 
payload bay of the Orbiter, it has it's wide-bodied shape. It 
essentially fills it and the cradle it rests in, it essentially 
fills the payload bay of the Orbiter. It is almost 14 feet in 
diameter and about 10 feet long. It weighs a litt1e over 15,000 
pounds. It has a spinning and a despun section to it. The whole 
spacecraft is spinning when it leaves the payload bay, but once 
it gets up on-orbit the payload package itself, the UHF antenna 
and its electronics will be despun from the rest of the 
spacecraft which will be spinning, and the antennas of course 
will be pointed at a specific location on the Earth. I mention 
that it is a spin stabilized spacecraft like the PAM. It depends 
entirely on Orbiter pointing for its initial vector when it's 
deployed. We have a requirement to deploy it within one degree 
of a specified attitude which we anticipate no problems 
meeting. When it's deployed and Steve is going to talk in a few 
minutes about how we interface with it and what we do to deploy 
it, but when it is deployed, it comes out of the payload bay with 
a rotation and a translation. Because of that it 1s sometimes 
referred to as a Frisbee deploy, since Frisbees rotate and 
translate when you throw them. As it comes out of the bay, a 
timer starts or what Hughes refers to as a post-ejection 
sequencer, and 30 seconds after the deployment, the spacecraft is 
automatically turned on. Up until that point it's essentially 
off, while it's in the payload bay. Eighty seconds after deploy, 
this omni-antenna deploys. Six-1/2 minutes after deployment some 
ReS jets on the side of the spacecraft fire and spin it up to an 
RPM of about 33 revolutions per minute. Now 45 minutes after 
deploy the solid rocket motor, which is nested in the inside of 
it, fires and carries it into a 8300, no, 173 mile by 8300 mile 
orbit. The solid rocket motor is then jettisoned and the rest of 
the spacecraft then makes it to geosynchronous orbit using two 
100 pound thrust liquid apogee motors. That is unique also as 
far as satellites that have been deployed from the Space Shuttle, 
to use a liquid apogee system. In the past the PAM's and the IUS 
have been solid all the way to geosynchronous. This will go from 
that 8300 mile orbit into a final geosynchronous orbit using its 
liquid apogee motor. It will take about two days and about three 
or four firings of the motors to finally reach geosynchronous 
orbit. Once it's up there and drifted on to it's location, the 
~espun shelf or bus that I was talking about is unlocked from the 
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spinning part and despun from the re~t of the spinning part, and 
the UHF antennas are deployed. So this would be the on-orbit 
configuration. It would be aimed at a point on the Earth, in
orbit looking like this. It would then begin a 30 day checkout 
before being turned over to the US Navy for operations. At this 
point I'd like to turn it over to Steve and let him talk about 
our interface with the spacecraft and how it's deployed. 

HAWLEY Mike and I tried to anticipate some of the aspects 
of the deploy sequence which we thought you might find 
interesting and possibly you'll discover are unique to the 
S Y N C atl. I ' 11 try to ex p 1 a i n those to you. You can see on the 
sides of the satellite are some blocks which I'm sure you can't 
see very well, they're sitt1ng in tr.e back with holes in them. 
They represent the interface of the spacecraft with a cradle 
which is in turn attached to the Orbiter's cargo bay. This 
cradle contains four mechanical pins which are inserted into 
those holes into the satellite, which hold the satellite into the 
cradle and therefore into the Orbiter. There are two interfaces 
with the SYNCOM cradle from the Space Shuttle. One of them is 
utilizing the Orbiter's SM computers, Systems Management 
computer, and the other is a hardwired interface from a switch 
panel in the aft flight deck. I'll describe the functions that 
are accomplished with those two differenct interfaces. 
Additionally, there is a spring, which is the mechanism that 
provides the energy to deploy the SYNCOM, which is maintained in 
the cradle with a clamp which has a bolt holding the clamp 
together and a pyro charge on this bolt. So the actual way that 
the deployment takes place is that Mike throws a switch in the 
Orbiter which fractures this bolt which allow! the clamp to 
release and then the spring, which is compressed in the cradle 
can release its energy along the circumference of the SYNCOM 
which provides the impulse, which if phYSics works like we 
expect, will provide approximately two RPM's of rotation and 
about a foot and a half delta V from the Orbiter. As Mike 
mentioned. the SYNCOM is unpowered and that makes it a little bit 
different from the satellites that we have launched from the 
Shuttle in the past. In fact our interface with the SYNCOM from 
the Orbiter is with it's cradle and not infact with the satellite 
itself. I think for the first time, certainly in the Shuttle 
program that we've been launching satellites, this 1~ the first 
occasion where the crew onboard has more information about the 
satellite then the ground. We have on our displays exactly the 
same display information that goes into Mission Control Center 
and in addition we have a few more indications on Mikes switch 
panel that the ground does not have. The way we actually deploy 
the satellite. approximately one hour before the deploy time, 
which will be at a descending node over the mid Atlantic, r will 
pull the pins that hold the satellite in place using our computer 
interface with the cradle. The actual deployment as I ment1o~ed 
is done with the switches in the back, and assuming that we have 
no problems. pulling the pins is a fairly simple, although a 
little bit tedious job and will take approximately half dn 
hour. And then for the half an hour prio~ to the a~tual 
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deployment time we just monitor the cradle and satellite as best 
we can, make sure there 1s no change 1n status and then at the 
deployment time, Mike will throw two switches and the satellite 
will be deployed. Post deploy, the sequence is very, very 
similar to what you have seen on the PAM and ~pacecraft 
deploys. The Orbiter will do a separation maneuver, which is 
very much like the other separation maneuvers that have been 
done. In our case it is approximately 15 feet per second, and 
we'll do that approximately 15 minutes after the deploy. The 
again as Mike mentioned, the satellites solid rocket motor first 
stage will fire 45 minutes later. One aspect of this w~tch is a 
little bit different and we hope that you'll find interesting 1s 
that because of the difference in the separation dynamics, owing 
to the fact that the rotational axis of the SYNCOM 1s aligned 
parallel with the Orbiter's X-axis, its long axfs. In the PAM's, 
as you recall, the spin axis was perpendicular to the Orbiter's 
long +X-axis. We deploy the SYNCOM along the radial vector 
rather then &long the velocity vector. And what that means is 
that our ability to follow it post-deploy on the television 
should be slightly better. It'll actually be a bit closer to the 
Orb~ter wh~n we do our separation burn, then the PAM'~ and the 
Hughes 37G satellites have been. And 1f our s1mulation is 
accurate, which we expect, we have been able to actually track 
the satellite through our OMS burn. And if we're able to 
accomplish that, we'll be looking forward to sharing that TV with 
you, after the deploy. 

HARTSFIELD Ok, Charlie Walker will tell us a little about the 
elect~ophoresis ops. 

WALKER The role that I'm playing on this mission is in 
support of the McDonnell Douglas EOS payload that we call CFES, 
which stands f~r Continuous Flow Electrophoresis System. 
Electrophoresis is simply a purification technique wherein a 
liqu1ffed substance 1s purified using an electric field. The 
equipment that I am flying with on this flight h~s flown 
essentially as I am flying it on four previous Shuttle flights. 
In fact Hank was the first NASA astronaut operator of this 
equipment just about two years ago now. And on each of those 
four flights we have achieved a lot of exquisite results. The 
operations of the device, the execution of the procedures by the 
NASA crews has provided us with 100 percent of the flight 
objectives that we were looking for. The goal of the program is 
to provide a commercial, a new commercial industry, a new 
commercial business that uses, utilizes the resource of space. 
In this particular case, the micro-gravity or weightless 
environment of space to produce products, real materials that 
cannot be produced on the surface of the earth for the benefit of 
really each one of us. Because we are looking forward to 
providing to the world pharmacutical materials that can not be 
produced on the ground. As I said, the hardware has flown four 
times previously. On those flights it was performing research 
and development activities. It was something of an experimental 
payload, verifying that electrophoresis would work 1n a 

tllllll --" - ~ -' -. - 1# . . 



STS 41-0 CREW PRE-FLIGHT PRESS CONFERENCE MAY 22, 1984 PAGE 6 

weightless environment, as we had predicted and in a manner that 
was many hundreds of times more efficient then it's operation 
here on the surface of the Earth. And in fact those things were, 
those were, those objectives where met. The materials returned, 
the purified substances returned off those flights were 
experimental in nature and they were in very miniscule 
quanitities, just sufficient for laboratories analysis. 
Following the successes of those flights, we have modified the 
CFES equipment to something other then an experimental 
configuration. It now will be used to produce quantities of a 
biological substance, a protein material, in fact a hormone, that 
we will USP. and in associ~t10n with our pharmaceutical partner in 
the commercial area Johnson & Johnson's Orthopharmaceutical 
Division. We will use this material to complete a testing 
program 1n the laboratory, animal testing and eventually clinical 
testing toward Food and Drug Administration approval to market 
materials which we hope to obtain beginning in 1987 from a large
scale automated system which will fly on the Space Shuttle in the 
cargo bay. So this flight is a very important step to us in 
seeing this program advance toward a commercial goal. Again the 
material I will be returning is to be used for laboratory testing 
purposes. But it is an extremely important objective. We are 
looking at a limited of production during flight. We will fly 
with something less then, well up to 3 liters of liquid, which 
will contain this ~ormone that we are interested in. The 
returning liquid, the purified hormone, immediately after fli~ht 
will be returned to St. Louis where our chemists and biologists 
will remove the water and some minor concentration of salt 
material. The hormone will then be concentrated and will be 
forwarded to the Orthopharmacutical Corporation of Johnson & 
Johnson for these tests that they will perform. The testing, as 
I said should result in the first commercially available 
substance produced in space and available in markets in this 
country for the treatment of certain disorder! in the 1987 time 
frame. Now my functions with this payload on this flight are 
several. I am a design engineer with McDonnell Douglas. I have 
performed laboratory development function with the equipment in 
our laboratories in St. Louis over the past seven years and 
essentially I'm continuing that function on this flight. One of 
things that I'll be looking for is engineering evaluation of the 
equipment. How this particular process, electrophoresis, in the 
manner in which we have seen to lxecute it with this equipment, 
to perform it with this equipment, will be evaluated on the 
flight. J am looking to provide inputs to our design of the 
automated system, again which should be flying in 1985, for the 
first time. In addition, to achieve the immediate goals of this 
flight, which 1s the return of this purified material, t'll be 
working as a test engineer, a production engineer, a quality 
control specialist-- a variety of hats. The process 1s one which 
will be activated. the equipment will be activated on the second 
flight day as Henry mentioned. From that point on we expect ~o 
have the equipment in operation for some 80 hours to process the 
tot a 1 0 f ~ her a W III d t e ria 1 t hat I w ill bet a kin 9 wit h me. D uri n g 
that period of time I'll be monitoring the operation of the 
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equipment. If there is an indication of an abnormal behavior, I 
will do what is necessary to get it back into operating shape, in 
other words to see to it that the highest quality, purity, in 
terms of the material we're looking for is obtained. The, as a 
secondary objective, or a secondary function on the flight, if it 
~~BY~~e~f~om~ ~fficff9~h~'wlt~i!~r~~i~blpa~g ~~~~1rth~t will allow 
me to replace certain failed items and continue the objective of 
the payload on the mission. The role I think that I am playing 
in this flight is important to we at McDonnell Douglas in 
providing this new commercial venture. But I think it's also 
important to fulfilling one of the major objectives of the Space 
Transportation System for NASA. And that is to broaden the base 
of customers for the Space Shuttle, a~d for this National 
Transportation System, this national resource. So let me turn it 
back to Henry at this point. 

HARTSFIELD One of the most spectacular payloads I think that 
we are going to have on our flight, the one that is g01ng to be 
most visible is the solar array. Judy. 

RESNIK Another major payload that we're carrying on 41-
Delta is a solar array experim(nt which is sponsored by NASA's 
Office of Aeronautics and Space Technology or OAST, and that is 
~R§fepl§,~la~ 9ft l~sbni~~ 5yato~~~e~~?h~n8e~f itc~~f~flag il the 
down here with out wounding Charlie. The major component of this 
payload is a very large solar array wing which can be extended 
and retracted out of and back in to the payload bay. The wing is 
a prototype of potential power systems that can be used in future 
space ventures. It has a capability of 12-1/2 kilowatts. On 
this mission we will only be generating 250 watts of electricity 
from three different types of state of the art advanced 
technology solar cells which are mounted on a Kapton substrate. 
And those three panels of solar cells are at the top of the 
boom. The top of the array is attached to a collapsable boom 
which many of you might have seen yesterday. For launch and 
landing both the boom and the solar array package are secured in 
a condensed form down in the payload bay. The boom is coiled 
into a canister and the blanket is folded in an accordian like 
fashion into a containment box. To extend the array, the boom is 
driven by motors out of the cannister, and as it comes out of the 
can, it becomes a rigid form and it pulls with it the solar array 
blanket and unfolds it. We have two stopping points where the 
blanket is tensioned ~nd taut, one being at 70 feet extention, 
and one being at 105 feet extension out of the payload bay. At 
all other extensions the blanket panels will be zig-zagged as 
they unfold. To retract the array, the mast motors are run in 
the opposite direction which pulls the mast down, the blanket 
goes with it and folds into bunches until when we get down to the 
bottom, the blanket panels will be compressed neatly back into 
their box. One of the major objectives of this payload studies 
on this mission is to study how the blanket behaves as it is 
extended and retracted with the zig-zag panels. The wing is the 
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first example of a large light-weight structure that is very 
flexible and attached to a spacecraft. The ~ntire 105 foot 
packagp, weighs only about 400 pounds, so another major objective 
of this mission will be to study the movement of the extended 
array in response to small attitude excursions of the Orbiter. 
Several tests will be run using the Discovery's vernier jets as 
excitation impulses to this boom at both the 70 feet and 105 feet 
extensions. And we will monitor the resulting motion of the 
wing. We have three major measurement techniques for this 
system. For one there are accel erometers that al'e up at the ti p 
of the mast, and also down at the base of the bl~nket box. Also 
we will test a photographic technique for understanding dynamics 
which will use the Orbiter's four bulkhead TV cameras aimed at 
these large white discs that are both on the front and the back 
side of the panel. This scheme will be used during tests in the 
daylight. Also, we have a third scheme for tests that we conduct 
in darkness which uses a infrared light emitter which is mounted 
on an arm forward of the base which aims infrared light a little 
reflective tabs that are positioned at various places in the 
folds of the panel. And these reflective tabs redirect the 
measuring light back down to a sensor in this package, and each 
of these schemes will tell us something a little bit different 
about how the blanket bends and twists. The solar array 
experime~t will be operated on the afternoon of flight day 3, all 
of flight days 4 and 5, and the morning of flight day 6. The 
dy n am 1 cst est w ill be tim e d to pro vi de t he be s t 1 i g h tin 9 
conditions on the array for the particular measuring scheme of 
1ntere~t. Most of the tests will be performed at the noon of an 
orbit and a few tests will be performed during a darkness pass. 
Towards the end of each day we will -lso pOint the Discovery in a 
solar inertial attitude for awhile to illuminate the solar cells 
in a uniform fashion for a certain length of time in order to 
measure the electrical properties of the cells. 

HARTSFIELD Those are our major payloads. We do have a number 
of smaller paylCJads, mostly in the cabin, some in the bay, that 
you may hear about and very quickly here I would jus"\. have the 
crew run through a couple of one liners on those. Mike. 

COATS One of the cameras we're carring onboard, we call 
the IMAX camera. It's a 70 millimeter movie camera, if any of 
you have seen the movie "Hail Columbia", aither at the Air and 
Space Museum in Washington, or several of the theaters around the 
country, you can appreciate what a beautiful image you get off 
the 70 millimeter camp-rat We're carrying this on this flight. it 
was carried on the last flight as well. We're taking in-cabin 
shots as well as out of the cabin shots of the solar array and 
the Earth. I am going to be the principle cameraman, so I'd just 
6i~;n~0~h~oCAm~Fw~ero~~eBfY~H~r8t~~~ktR~n~! j~~$r~0~6'n~h~owA~ar 
probably on air-to-ground occasionally is clouds opportunities. 
The Air Force Weather Service has asked us to take some pictures 
of clouds, cloud formations over certain sites around the 
country, around the world, and they'll be calling up 
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QBDortunitfes todustthrouQhout the fliahta Andhth~ ideatis they 
J St want to stu y Ile morpno ogy of CTOU s. T ey ve go an 
awful lot of pictures of clouds from weather satellites at 22,000 
miles, excuse me, we have very little believe it or not, of 
clouds at 200 miles up. So you'll be hearing a lot about clouds 
opportunities. 

HARTSFIELD Mike. 

MULLANE We are also carrying, in the payload bay, another 
camera called the Large Format Camera. It will be the first 
flight. The camera, ultimately will probably fly many times. 
It's scheduled for another flight this year. Hopefully it'll fly 
many times in the future. It's a NASA, al~o a NASA payload. 
It's a modified high altitude aerial mapping camera and the 
primary objective is to return photo's for map makers to update 
and improve their maps. I'm told that even in the United States 
~Ie've got some pretty outdated maps, so it'll be used by people 
around the world to update these maps. It also can be used for 
Earth resources. It's different though because of its precision 
and resolution in the map making. There are alot of satellites 
up there right now that are used for Earth resources but lack the 
resolution, the preCision required for maps. It sits in the 
forward part of the payload bay, it's optical axis looks straight 
out of the payload bay, it weighs about 1200 pounds and each 
negative is 9 by 18 inches and it has a 12 inch focal length 
which gives it a resolution of about 65 feet from our altitude. 
In addition of to the camera that has taken pictures of the 
ground. there will also be an attitude reference system camera 
that will be taking photo's of star fields so that they can 
precisely determine where on the ground the camera is looking. 
Again that's a requirement for the precision needed for maps. It 
carries 4000 feet cf film, can be black and white, color, 
infrared, we're carrying a combination of all three on our 
flight. It's primarily operated by the ground, we do have some 
controls, well actually we can do everything the ground can do, 
but we will only be operating 1n a back up mode for it. The 
other camera we are carrying 1n the payload bay 1s a Cinema 360 
which has been carried on two flights in the past, it's a 35 
millimeter motion picture camera that the Cinema 360 Corporation 
develops educational f11ms for projection in planetariums. And 
as I said, 1t 1 s the same one that's flown the last couple of 
flights. 

HARTSFIELD Steve. 

HAWLEY I want~d to, before I discuss the )ne experiment 
that I wanted to mention, I thought I would remind our pilot who 
mentioned to you that he was the cameraman, that the real 
definition of no respect is always b~ing asked to take the group 
picture. We are flying an pxperiment that you will hear referred 
to as Glow. And this is a continuing investigation of a 
phenomenon that was noticed on STS-3. And that is that when the 
Orbiter was positioned into what you would think of as the wind, 
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in the direction of the V-bar, that we noticed that the Shuttle 
surfaces gave off a very low surface brightness glow, and there 
was some concern at that time that this might have some adverse 
affects on some scientific experiments. In subsequent flights 
welve tried to investigate that further, and one of the things 
that was learned on STS-8 was the fact that the nature of the 
surface that was being exposed to what ever is causing the glow, 
which is presumably an interaction with whatever ambient 
atmosphere is left at that altitude, depends very heavily on the 
nature of the surface. And in particular some of the surfaces 
that were planned for use within Space Telescop~. as coatings, 
black paint for example, were some of the worst offenders at 
producing that glow. And obviously that provides a fair amount 
of concern to the people in the Space Telescope program. We 
will, on our flight, attempt to further investigate the nature of 
this glow by laying nine strips, 14 inches wide, of different 
kinds of pdint or coating material on the RMS, and using a 35 
millimeter camera with an image itensifier and a grading and a 
slit, attempt to take some slit spectrographs of this glow to 
help try to identify which surfaces are the worst offenders and 
with the spectral information, attempt to identify, if we can, 
what 1s producing the glow. And w1th some information like that, 
hopefully we can combat the problem and avoid having it be a 
problem for Space Telescope. 

HARTSFIELD Judy, the RMS. 

RESNIK We will be carrying the Remote Manipulator System 
arm again on this mission. This particular arm is new, it's not 
previously flown and it is the third in our inventory. The 
primary it is carried is for the very remote situation in which 
the so1ar array wing would not retract. And in that case the arm 
would be used to grapple at the base of the array, which we would 
detach from the Discovery, 11ft it up with arm, and then let go 
and flyaway from it. lid like to stress that we do not expect 
this situation to develop. But as long as the arm is onboard for 
this contingency, we will take advantage of it to use the camera, 
the TV camera on the wrist for a couple of planned activities. 
Immediately following the SYNCOM deploy on flight day 2, the arm 
~111 be uncradled and positioned such thRt the wrist TV is 
pointed in the vicinity of the SYNCOM when its rocket motor 
ignites 45 minutes later to raise the satellite to higher 
orbit. We will monitor and record the progress of this burn with 
the wrist TV camera by moving the wrist joints as appropriate 
until the SYNCOM is no longer in it's field of view. Also 
another planned use of the arm later in the mission on the 
morning of flight day 3 will be to provide a series of exterior 
surveys of the Discovery to inspect the integrity of the new 
thermal blanket system. The arm will be maneuvered so the wrist 
TV views both of the pods in the aft and the leading edge and 
both sides of the vertical tail section, including the speed 
brake. In the front of the Discovery weill look from both top 
and side views at the windshield boundaries. the canopy of the 
crew compartment, and the nose area. And finally the leading 
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edge of the port wing will be inspected. All of these 
inspections will be recorded on video tape for post-flight 
analysis. One other point of interest about the arm on this 
flight is that camera at the elbow will provide us the only color 
TV pictures this mission from the payload bay. The four bulkhead 
camera in the payload bay are black and white for data recording 
purposes of the solar array experiment. 

HARTSFIELD That very briefly is a summary of the mission. 
We've had a lot of fun training for it. As you can tell t we have 
a lot of fun together, and r think that the comment I'd make 
about the training 1s we're ready to go and we're looking forward 
to the flight. 

PAO Ok, we'll go now to questions, and we're going to 
ask you to keep them short, to one question and a follow up. And 
we'll take a few 1n Houston, and the go to the other centers. 
When I send the microphone in your direction, would you please 
state your name and affiliation. John Getter, over here in the 
corner. 

JOHN GETTER To Charl~c Walker, you've moved from the catagory 
of trainer to trainee. Could you give us some anecdotes, some 
inSight into what you go through to get ready for a space flight 
without having to go to the trouble of becoming a full fledged 
astronaut? 

WALKER Well, I don't think there is any trouble that you 
aohthrouQh. bIti'sdbeen atlot of fun fortmetto start withl' It's, 
I ave trom e~ n the sage, prevlous 0 ~lS tlme, as ve 
trained four crews of astronauts to operate the electrophoresis 
equipment on previous flights, seen some of the training 
activities which they go through in a year or so previous to a 
mission. And now to participate in them is just a thrill to me. 
It's just a joy to be able to interract with this outstanding 
group of people and become a part of this, what I think to be a 
really fantastic opportunity. 

GETTER Can you give any anecdotes or insights though into 
the actual hardware hands on experiences that you've been through 
here? It happens rather quickly. 

WALKER Well, it happens quickly, and I didn't come 
prepared with any anecdotes, and besides these guys would never 
let me live down any real life anecdotes that I might tell on 
them. 

PAO Ok, Sylvan Rodriquez. 

RODRIQUEZ Judy, if solar array works out properly, what are 
some of the future applications that NASA has in mind? 

RESNIK There are a lot of uses that we can think of right 
at the moment for the solar array package. One obvious potential 



STS 41-0 CREW PRE-FLIGHT PRESS CONFERENCE MAY 22, 1984 PAGE 12 

user is the space station. The solar array technology that we're 
carrying in this package is much more sophisticated then other 
solar array packages on previous spacecraft. It's very light 
weight, there is not very much of a weight penalty associated 
with getting a large amount of kilowatts out of it, which is not 
the case from previous solar array packages, for example on the 
Skylab. There is also a potential use, of a modified version of 
!h!fip~t~SeRt ~omtAQsO~gi@~~~i~aei 6g~9~rf3~a~xA~~1~~e ?h8f~ehAv~s 
been plans in the past that have inve~tigated the use of the 
Remote Manipulator System to actually position a solar array 
~f~~aaf'aPg~Qtt~~ ~~~it~St5h~u~~~e~~h!n~h~ 6f~ltg~,~n~o~~rt~~t~U~ 
system like that. 

PAO Ok, Jules. 

JULES BERGMAN (ABC NEWS) I guess this is for you, Hank, and to 
a certain extent for Mike Mullane and Steve Hawley. SYNCOM, 
first flight of a new synchronous communciations satellite, using 
a radically new technique, a Frisbee technique. In view of the 
PAM failures two flights ago, how concerned are you about its 
success? 

HARTSFIELD Well, I don't think we have any concern. It 
appears to us to be a well-designed concept, proven hardware, and 
we have all the confidence that it's going to work. 

PAO Ok, we'll take Carlos Byars and then we'll go to 
the other centers and come Lack. 

CARLOS BYARS (HOUSTON CHRONICLE) There was a comment that the 
removing the pins, the four pins prior to the launch of the 
SYNCOM 1s a tedious task that takes about a half an hour. Steve, 
could you explain to us what is it about this task that, what is 
the problem? 

HAWLEY Yes sir, no problem. The reason it takes about 
half an hour is because the motors that are used to withdraw the 
pins drive fairly slowly, and it takes about 5 minutes per pin, 
based on ground testing, to get the pin fully out, and allowing 
for some time to go from one pin to the next, allowing for the 
possibility that the ground times might not be exactly right, it 
would take 20 to 30 minutes to do that. The reason I mentioned 
tedious is because the interfaces are fairly simple, we don't 
have any sort of automatic computer annunciation of, for example, 
if a pin should stop. In principle you could build the software 
to look for the pin readout and ring an alarm if it stopp~d 
driving. We have not done that, Hughes has not elected to supply 
that, and that 1s a sensible decision. That just means that I get 
to sit there and watch it very closely and for the entire time 
we're withdrawing the pins my job is to just make sure that it is 
withdrawing at the proper rate and that it keeps moving and we 
anticipate that it is all going to work right, and that will 
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carrying in this package is much more sophisticated then other 
solar array packages on previous spacecraft. It's very light 
weight, th~re is not very much of a weight penalty associated 
with getting a large amount of kilowatts out of it. which is not 
the case from previous solar array packages, for example on the 
Skylab. There;s also a potential use. of a modified version of 
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system like that. 

PAO Ok, Jules. 

JULES BERGMAN (ABC NEWS) I guess this is for you, Hank. and to 
a certain extent for Mike Mullane and Steve Hawley. SYNCOM. 
first flight of a new synchronous communciations satellite, using 
a radically new technique, a Frisbee technique. In view of the 
PAM failures two flights ago. how concerned are you about its 
success? 

HARTSFIELD Wel', I don't think we have any concern. It 
appears to us to be a well-designed concept. proven hardware, and 
we have all the confidence that it's going to work. 

PAO Ok, we'll take Carlos Byars and then weill go to 
the ether centers and come back. 

CARLOS BYARS (HOUSTON CHRONICLE) There was a comment that the 
removin~ the pins, the four pins prior to the launch of the 
SYNCOM is a tedious task that takes about a half an hour. Steve, 
could you explain to us what 1s it about this task that. what is 
the problem? 

HAWLEY Yes sir, no problem. The reason it takes about 
half an hour is because the motors that are used to withdraw the 
pins drive fairly slowly. and it takes about 5 minutes per pin, 
based on ground testing, to get the pin fully out, and allowing 
for some time to go from one pin to thr· next, allowing for the 
possibility that the grou~d times might not be exactly right, it 
would take 20 to 30 minutes to do that. The reason I mentioned 
tedious is because the interfaces are fairly Simple, we don't 
have any sort of automatic computer annunciation of, for example, 
if a pin should stop. In principle you could build the software 
to look for the pin readout ~nd ring an alarm if it stopped 
driving. We have not done that, Hughes has not elected to supply 
that, and that is a sensible decision. That just means that I get 
to sit there and watch it very closely and for the entire time 
we're withdrawing the pins my job 1s to just make sure that it is 
withdrawing at the proper rate and that it keeps moving and we 
anticipate that it is all going to work right, and that will 
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probably make it a little bit tedious. 

BYARS There is no indicator, little flag or anything that 
pops up out of the pin that says I'm cleal'? 

HAWLEY We do have feed back that indicates if the pin 1s 
completely withdrawn, yes, and we look for that, and that 1s part 
of our go criteria. 

PAO Ok, we'll go to the other centers, 4uickly, and 
then we'll come back. We'll first go the Marshall Space Flight 
Center, Huntsville, Alabama, for any questions there. 

PAO This is Marshall, we have questions first from Dave 
Doo11ng, Huntsville Times. 

DOOLING For Judy Resnik, will you be firing the thrusters 
during the solar array test, or are they going to be driven by a 
program in the GPC's, and also will there be any Glow photography 
of the solar array while it's extended? 

RESNIK I'll answer your second question first. We don't 
antiCipate taking any Glow photography during the extension of 
the solar array wing. The dynamics test with the solar array 
package wi11 involve in general anywhere from two to four people 
in the cockpit doing various things. The pilots will be firing 
the Orbiter's thrusters. It is not something that is done 1n an 
automatic fashion, and somebody will be monitoring the movement 
of the array and also someone will be operating all of the data 
recorders. So it will be a v~ry coordinated effort to get the 
test performed in a very precise fashion. 

TOM KNIGHT (WAFF-TV) For Hank, the new Discovery, when I 
talked with you last time you said there were a few minor 
modifications that were being made 1n this, whether they were 
large or small, are there any particulars that you feel make the 
Discovery a better bird then, say, Challenger? 

HARTSFIELD Well, entirely the birds are essentially the 
same. In other words they're wired tt~ same, and have the same 
systems. Mike told us about the external conffguration change 
f~~PetR~v~dx,q8ege~~s~bmeJstP~2~u~~ttm6~fti~~~~bn~m~bo~~weBt~d 
that make it a certain amount lighter. I think the last count I 
heard we came out 600 pounds lighter then Challenger which mean 
600 pounds more payload you can carry. 

KNIGHT Ok, and for Mr. Walker. The cost to McDonnell 
Douglas for your ticket on Discovery. What is that running? 
WALKER McDonne11 Douglas will be reimbursing NASA for my 
training as an optional service to our joint endeavor agreement, 
~NS !~aY~l~gblsangir~8tt~hg~~~ ~'~ndy2~,t~8 ~~0"g~eRftt~8!~~Rgthe 
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bill. 

PAO That's all from Marshall. 

PAO Ok, I believo now we will take questions from the 
Lewis Research Center, the NASA center in Cleveland, Ohio, and if 
they're on the line there. 

PAO 
WKKW. 

This is NASA Lewis, and we have Chris Young from 

YOUNG A question for Or. Resnik. What kind of material 
is the solar panel made of so that, in that it extends so far 
out, yet it is so compact. 

RESNIK The solar array panel is made of a very 1 ight, thin 
Kapton material. The solar cells themselves are of a silicon 
material. We have only three of the 84 panels of the blanket 
actually have live solar cells on them. The rest of the blankets 
have what we call solar cell mockups, which are light weight 
aluminum structures that are the same shape and size and 
essentially color as the solar cells, but they are not active 
electricity producers. But part of the light weight 
characteristic comes from the way in which the cells are bonded 
to the Kapton, and some of the techniques that Lockheed has used 
to reduce the manufacturing weight of guaranteeing that the cells 
w 111 stay to t he b 1 an k e t. 

AL (GARBLE) (WEWS-TV) Here in the Cleveland/Akron area we have 
a great interest in Judy Resnik's role on this flight. For 
Commander Hartsfield, what contributions has Judy made to the 
make up of your crew, and have any special arrangements been made 
for the flight carrying the second American woman into space? 

HARTSFIELD Well, I don't think we've done anything special. 
Judy fits in quite well with the crew. We have a lot of fun, as 
I say, working together, and she's certainly very capable of 
carrying her share of th~ load, and out does the rest of us the 
most of the time. I don't anticipate any problem in flight, and 
I think we're going to have a lot fun. 

BELINDA PRENZ (WERE-CLEVELAND) A question for Dr. Resnik. Is 
there a contingency for a space walk if you experience any 
difficulties in expanding and retracting and the manipulator arm 
should malfunction? 

RESNIK As a back up, to the back up, to a contingency that 
we don't expect, we do have the capability designed into the 
solar array system to do an extra-vehicular activity, a suited 
task to disassemble the solar array package from the Orbiter, and 
then the Orbiter could flyaway and that is again a lot of 
failures coupled upon themselves. But the contingency plans have 
been developed in case we get down that far into failures. 
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PAO 

PAO 

Ok. that's all the questions from Lewis. 

We'll take questions now from NASA Headquarters. 

PAO This 1s NASA Headquarters. 
SUE BUTLER (TIME MAGAZINE & SPACE WORLD) Questions for Mr. 
Walker. Assuming that the hormone itself is something you don't 
want to discuss because of proprietary reasons. could you tell us 
what the disorders are that could be treated with them in the 
future, and also will you tell us if you have a back up in case 
you get sick and can't go? 

WALKER Well, the answer to the first question is easy: 
No. All I can really say is that the disorder's do effect 
several 10's of millions of people in this country and the 
production, the successful purification and production of this 
material would be a break-through to medical tre~tment in this 
country and the world. And the answer to your second question, 
yes. I have trained Judy Resnik as a backup to me, if I should 
have any problems in the flight. And I know that she will be 
amply able to perform the functions that I would be performing in 
that eventuality. And as a matter of fact, because of his 
extreme interest, Hank is I think equally capable. 

CRAIG COVAULT (AVIATION WEEK) Charlie, looking downstream a 
bit, the mid deck electrophoresis machine is set to fly one more 
time this fall with you going along again, hopefully. After that 
however, do you believe we'll be seeing the mid deck machine 
flying from time to time to explore new electrophoresis product 
concepts, while simultaneously, while the larger payload 
processor does actual product production? 

WALKER Craig, we don't have a commitment, nor have we 
seriously approached anyone with the request to fly the mid deck 
equipment, but r believe that we at McDonnell Douglas and NASA 
are convinced at this point that we have a superb set of 
equipment here in this payload and that it can perform research 
functions and development functions on a variety of types of 
materials that can be separated and purified using 
electrophoresis. It is possible that we will see future mid deck 
flights, I would suspect, either on the part of McDonnell 
Douglas, or flown strictly by NASA. 

HARRY ROSENTHAL (ASSOCIATED PRESS) For Mr. Walker. Since a lot 
of people want to fly in space, I wonder if you could tell us 
what your training involved as a civilian coming onboard as a 
passenger. And another question is lid like to hear in your own 
words please, why you canlt tell us what the substance is you're 
producing. 

WALKER Well, to get the hard one out of the way first, the 
~sa~PQ ~8~kY~gC8R'ra~fswgQ~k ~i~e2tljh~~oRO!Rlt ~~~dmater1al that 
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commercial. The pharmaceutical industry is a very competitive 
industry and as 1n any competitive business you don't really want 
t~ 1et your competitors know what it is you're working on until 
tl,,: ~ast possible moment. And that is the real reason why we're 
n0t saying what it is that we are working for as our first 
material objective. The training, just to put in a few very 
brief words, the training that I have been taking from NASA 1n 
order to qualify me for a seat on the Shuttle, has really been 
training to familiarize me as much as possible with what to be 
expected in space flight environment and some brief 
familiarization with the Orbiter, Space Shuttle systems, and that 
is primarily to the extent of since my function is with a payload 
down in the mid ~eck area, my familiarization has been this 
switch does this and that, don't touch it. But really, a lot of 
the activity has been toward how to live in a space flight 
environment: hygiene, food preparation, stowage, just how to 
l ive andiwQrk in zero-let Andttherekhastbeenia 10ttoftt1me also n traln n9 Just to a TOW me 0 wor 1n 0 tn s fan as fc crew 
that I'm flying with. And they'll probably tell you that's 
probably been the hardest part of the whole training activity. 

ROSENTHAL 
ta ken? 

To follow it up, please, how long has this training 

WALKER Well, the total amount of time will only come to 
something on the order of 130 hours of training, strictly 
required to meet the objectives of my flying. However it has 
been stretched out over the last eight months nop. 

BUTLER This is for Judy Resnik. You said that silicon 
cells are mounted on this Kapton substrate. In the future it 1s 
my belief they are going to try gallium arsenide cells for this 
kind of solar array. Do you feel that the experiment with 
ordinary silicon is totally applicable'l Will it, is it a 
different extension of the blanket or retraction from gallium 
arsenide, which is mounted on very soft material. 

RESNIK I think the objectives of the solar array 
extensions and retractions are independent of the type of 
matel'ial that 1s used to generate the electriCity. There al'e a 
number objectives of this mission. One is to evaluate who the 
solar cells do, but I think the primary objective is to 
understand how a very large, very light-weight, very flexible 
structure behaves when it's attached to a moving spacecraft. And 
I think that objective can be accomplished regardless of the type 
of material that is flown to generate the electricity. 

PAO Ok, we'll take one final question from 
Headquarters, and then weill move on to KSC questions. 

LEONARD DAVID (NSI SPACE WORLD) For astronaut Resnik, you 
mentioned the 12-1/2 kW versus the 250 watts you'll be able to 
get off the array. How much can an Orb1ter experiment handle in 
the future? Is there any attempt to crank up an array to get 

• • ___ '-h'-__ "' __ ~ ___ ~ ~ ____ • ___ ~ __ • ~_ • 
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that much power? 

RESNIK For this miss10n the cells will only produce the 
small amount of electricity. and will not be fed back into the 
Orbiter's electrical system. This particular wing does have a 
capability of 12-1/2 kilowatts if the whole wing has active solar 
cells on it. This is a prototype flight of a wing that has a lot 
of potential applications in the future. We d~n't know exactly 
what we're going to do with it next, but whatever it is this 
particular capability is the 12-1/2 kilowatts, and to put that in 
terms of how that equates to Orbiter power, one of our Orbiter 
fuel cells is generally rated at about 12 or so kilowatts 
continuous power, and we either carry three or four fuel cells 
onboard. So the capability of the wing is about a third to a 
fourth of the power that an Orbiter on a typical mission wou1d be 
using. 

PAO Ok, we'll take questions from KSC now, and then 
come back to Houston. 

JAY BARBAREE (NBC NEWS) have two questions. First a 
combination here for Judy Resnik and Charles Walker. I realize 
that you have given us a full explanation of your mission duties, 
but for the benefit of our radio listeners could you give us a 
brief summary of your duties for the mission and during launch 
and reentry. 

RESNIK There are four seats on the flight deck, and there 
ara two seats on the mid deck. Charlie will occupy one of the 
seats on the mid deck for both ascent and entry. Mike Mullane 
and I flipped a coin and I get the mid deck for ascent and he 
gets the mid deck for entry. And those of us sitting on the mid 
deck don't have any specific duties during those flight phases. 
Those of us seatp.d on the flight deck do have activities. Hank 
and Mike obviously will be flying the Orbiter and monitoring the 
systems and Steve Hawley occupies the third seat on the flight 
deck for both flight phases and is a very able helper and keeps 
both Hank and Mike in line. When Mike Mullane or I are upstairs 
for the particular mission phase, we will be supplements, if 
required, to keep track of what is going on and just be a fourth 
set of eyes to help Steve and Hank and Mike. 

WALKER As the only crewmember who will ride up and hack in 
the mid deck, I guess my function in that seat during those 
phases of flight will be to listen closely and hang on. There 
aren't any windows that I'll readily be able to observe, so it's 
going to be a flying in the blind experience. 

BARBAREE A follow-up question for Steve Hawley. Did Sally 
give you any instructions or inside tips on what to be prepared 
for? 

HAWLEY Yes, she said somebody would ask that question. 
And she said to be sure and wear your blue blazer and your red 
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tie. 

DICK LEWIS (COLUMBIA UNIVERSITY PRESS) [have a question for 
Mike Coats in the operation of the camera. I think the camera 
man referred the process of orienting the photographs with a star 
field, but I gather this camera works in daylight, and I was 
wondering how you were going to see your star field. 

COATS Well. I think you've got two of the systems mixed 
up a little bit. The camera 1111 be operating will be the IMAX 
70 millimeter movie camera from inside the cabin. We don't 
expect to be able to see the stars too well with that camera. We 
intend to take a lot of movies inside the cabin and movies of the 
solar array and some Earth observation sites g01ng by below. 
Mike was talking about the Large Format Camera, also a 70 
millimeter format but a still picture format, that he'll be using 
to orient with the star fields and so forth. 

LEWIS My question was directed toward the Large Format 
Camera, in determining the location of the photographs by us1ng a 
star field, or 1s there another method? I couldn't understand 
how this could be done in daylight, how you would orient to a 
star field in daylight. 

MULLANE Ok, the Large Format Camera looks vertically. The 
optical axis looks vertically out of the payload bay and when 
we're taking photographs, the payload bay 1s going to be pointed 
toward the Earth. And perpendicular, or orthogonal to the 
optical axis of tho Large Format Camera is this Attitude 
Reference System Camera that I was talking about. It looks off 
the sides of the Orbiter, actually it looks, it's on the 
starboard side of the Orbiter. And one of them, t~ey are 
separated by 90 degrees, the cameras are t one of them looks 
toward the aft quadrant, starboard quadrant off the right wing, 
and the other one looks toward the forward quadrant off the right 
wing. So that when you're tak1ng photographs of the ground, 
(garble) your Gamcr~ will be looking out into space at a star 
field. Even though the Sun 1s up, the camera won't be looking at 
the Sun, and it won't be looking at the Earth, so there should be 
stars visible. 

LEWIS That st111 doesn't answer the question. You're 
taking pictures in daylight, this is a light camera as I 
understand it. How are you g01ng to see stars in daylight? 

MULLANE You're right 1n that it is daylight on the Earth, 
but keep in mind that there is no atmosphere, so there is no 
scattering of the light so that even though the Sun is out, if 
you are not looking at the Sun and are dark adapted, you'd see 
stars. And the camera, of course, has film that 1s sensitfve, 
especially light sensitive, that it could pick up stars. 

PAO We'll take one more question from KSC, and then we 
have to move on please. 
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PAO No further questions. 

PAO Very good, we'll come back here to Houston. If 
you've got questions. I'm going to have to ask you to keep them 
pretty short. Roy. Bring the microphone to Roy, please. 

NEAL Can you talk a 1 i~tlc about who work~ with whom in 
the way of assistance? You've all spelled out pretty well who 
has the primary function in each of these various tasks. but can 
you tell me who will be working wi th you 1n each of those 
arenas. Obviously Hank. you and Mike are going to work together 
flying the machine, but I am more interested here in what happens 
on the other levels. 

HARTSFIELD Once we get on orbit, and generally the crewmembers 
that have described particular systems are primary for the 
operation for that equipment. As Judy said for example on the 
solar array. it requires a large number of people at times, as 
many as four of us at a time. In that case, for example, Judy 
will be operating the switches that run the array up and down. 
will be looking through a 500 millimeter lens system to monitor 
the movement of the array and also helping with some of the CRT 
inputs into the GPC. Mike here as primary responsibility for 
firing the vernier pulses and controlling the autopilot to do 
that. And when we need the fourth person it'll either be Steve 
or Mike Mullane to help out. Some of the inputs rp.quire two 
people. one moving the pitch axis and one moving the stick and 
the roll axis. to do it. That's where the fourth person comes 
in. But we don't have, all of our people are pretty well cross
trained so that we will free in orbit to utilize whoever is free 
to run a particular task. I don't know whether I answered your 
question or not, but .•.• 

NEAL 
you. 

Well. it's kind of general, but it will do, thank 

PAO Ok. let's take a final question here, Lynn, and 
then weill close it off. Some of you have some other 
opportunities later. 

LYNN SHERR (ABC NEWS) First a quick one, Henry who does the 
contingency EVA's, if there are any? 

HARTSFIELD Mike Mullane and Steve Hawley. 

SHERR Ok, secondly, for you and Mike Coats. Admittedly, 
Charlie Walker is a little more then a private citizen flying on 
this since he's been involved with the program for some time. 
t'm just wondering from your point of view, both of you as test 
pilots and test ~rofessionals in this business, has there been 
any difference because there 1s some one flying who 1s for the 
first time not a NASA person? 



1 .) 

HARTSFIELD In what respect, Lynn? 

SHERR In terms of training, in terms of your deal in9 with 
the crew, 1n terms of your being in charge of a group of people. 

HARTSFIELD I don't think so. We haven't had a problem. I 
think in Charlie's ca~et since live known Charlia since ST5-4 and 
worked with the CFES at that time, he's no stranger. And most of 
the rest of the crew knew him because he had spent a good bit of 
time at Houston with the other crews that flew the CFES, so I 
think in this case itls been really easy for Charlie to fit right 
in with us. And I don It know of any problems. Do you have any? 

COATS Well, the CFES takes the place of the galley, which 
• • • 

HARTSFIELD I forgot that, I forgot that yes. 

COATS We're trying to work around that, but that 1s the 
only major problem we've seen with Charlie so far. 

PAO Ok, well thank you very much for coming out this 
morning, and appreciate your being out and your time. 

NAS,o\-JSC 

. . . . ~-- .. _--- ---.-----~ -"'--:-:- ---. - -- -
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NESBITT Okay, good afternoon and welcome to our first 
change-of-shift press conference for Space Shuttle mission 41-
D. And with us here this afternoon is the flight director. Gary 
Coen, who was the flight director during launch today. Gary? 

COEN Okay, I'd like to begin by saying that we're 
awfully happy to have the vehicle in the afro Once we got 
underway today, the vehicle performed flawlessly. We went 
through our procedures in the control center and, of course, the 
crew did the same onboard. In terms of the traffic that we have 
with the crew, usually you can tell how many things are really 
going on by the number of - what we call flight notes. And what 
the flight notes are, are just a little written thing that the 
operators write that we want to talk to the crew about. We have 
written, so far, on my clipboard back in the control center, we 
have written a total of three flight notes, so far. So. that is 
an indication that things are going smoothly and there is not too 
much untoward to talk about with the crew. As you know there was 
a launch delay this morning of about six minutes, 50 seconds 
caused by traffic problems in the KSC area. air traffic problems 
in the KSC area. I hope that you all saw that briefing earlier 
today from KSC. Getting on to the oscent phase - we are in a 
160-mile circular orbit, which is just what we had intended. The 
exact time of liftoff was 12:41:50 Zulu, which becomes 7:41:50 
Central Time. The OMS 1 and OMS 2 burns were baSically normal. 
The velocity that we inserted into orbit with was just what we 
h~d intended. After the launch phase, looking at the new 
vehicle, there are two thermal things and one hardware trouble 
that we're following. The thermal items that we're watching 
though probably have to do with as much the signature of the new 
vehicle as anything else. We're looking with the Ops recorders, 
as you may know there are two Ops recorders on the vehicle, 
they're both running at warmer temperatures than expected. We 
have increased the flow of the water loop that cools the 
recorders in an attempt to maintain the temperatures. We are 
holding the temperatures to within our desired limits by cycl icly 
operating the two Ops recorders. III other words, leaving one off 
and using the other one and cycling the operation back and 
forth. There are some minor instrumentation problems, I won't go 
through those unless somebody has a specific question in that 
area. CRT 2\ which is the TV screen that's in front of the PLT, 
it has fa1lea. We're not certain whether the problem is 
specifically with the CRT, although that's what we expect, or 
with the soft -- that module that contains th~ generation 
equipment for generating the TV picture. We suspect the problem 
is, however, with the CRT itself. We wil' be doing a little more 
troubleshooting lj~ that and it's hard to tell what the resolution 
of that will be. but there are a couple 
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of things depending on what the troubleshooting results are that 
we could do. Might result in either changing out that CRT or 
possibly we could recover the CRT by reloading the OEU that is 
associated with the display electronics unit, which is a 
software, or a piece of hardware, that can be reprogrammed to , 
generate the characters for the TV screen. We have received two 
antenna messages which indicated by the onboard systems that one 
of the antennas is either working intermittently or possibly not 
working at all. We haven't troubleshot that totally, although we 
believe that the messages are associated with use of the upper 
right antenna. That work will be gOing on this next shift and 
we'll find out just what that problem is. We have not been able, 
we have not yet played our data back and completed the analysis 
of that. As you can see we're working minor items. The vehicle 
is doing just fine and we're looking forward to doing the deploy 
today and the rest of a nominal mission. None of these things 
really affect basic mission capability. 

NESBITT Okay, we'll go ahead and go to questions here in 
Houston and then I understand they have questions at KSC. 

MEDIA Would you describe all the problems you're having 
right now as minor? 

NESBITT Just a moment, please, we'll have to wait for the 
mike and waft until I call on you, if you will raise your hand, 
before we call on you. Oid you want to repeat that, because we 
had it gOing to the other centers? 

SAUCEDO Sam Saucedo with KRIV-TV here in Houston. Would 
you describe all of the problems you've had so far as minor? 

COEN Yes, I would. 

NESBITT Dr. Page. 

PAGE I'm Thornton Page with Sky and Telescope. Am I 
right in thinking that that 6-minute, 50-second delay is going to 
cause some changes in the timing of the deployment of the 
communications. satellites later on? 
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COEN I'll have to go back to the control center and see 
just what those numbers, because I'm not certain. 

PAGE The first approximation, you'd think that 
everything would have to be speeded up by 6 minutes ~nd 50 
seconds, mission elapsed time. 

COEN That's not necessarily so. I'd have to talk to the 
trajectory experts and be sure, before I said. J didn't check 
that before I left. 

NESBITT Okay, let's go ahead and take the question at KSC, 
or however many we have there, and then we'll come back to 
Houston. 

COVAULT Gary, this is Craig Covault with Aviation Week. 
Could you discuss the low-performance call during the ascent and 
whether it was enough to change the throttle buckets at, I 
believe, 19 and 32 seconds. 

COEN The throttle bucket was just what we had expected 
previously, preflight, Craig. So, 1t did not affect the way that 
the flight software, at least indicated to us, that it was 
throttling to. The numbers happened to come out to just what we 
expected to see. The SRB's first look is they might have been a 
little hotter than expected first stage. We're not altogether 
certain of that, that the, all we have are preliminary results 
and there'll have to be some real detailed analYSis to see what 
really happened. That's just a suspicion. 

COVAULT So, John Blaha'~ low-performance call may, in fact, 
be erroneous in hindSight, :s that what you're saying, right? 

COEN No, we don't think the performance call itself was 
erroneous in hindsight, we're just not sure where to lay the 
source of the call, whether it's in guidance reaction, whether 
it's in our original assumptfons Oh what the thrust and burn 
rates are in the SRB, whether it's in Our original assumptions on 
what the main engine performance 1s, weights, the whole ball of wa x, C ra i g. 

BARBARY This 1s Jay Barbary with NBC. On first 

-,~---- --- ---.--"..,~-.. ... '''"- .. --. -.---- :-~ -- - - . - , 
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look, how would you say Discovery'S problems, early flight 
p.'oblems, compare with Challenger and with Columbia? 

eOEN At first look I would believe that it's just as 
clean as Challenger was and, I'm g01ng through my memory now on 
Columbia, I would guess that it's cleaner than Columbia, just as 
a wild guess. There are very few anomalies associated with the f11 ght so far. 

BARBARY Just a quick follow up, I know you touched on 
problems awhile ago, but do you have any major problems or 
concerns this early in the fl ight with the vehicle? 

COEN That's negative. None whatsoever. None that fit 
in the major catagory. 

NESBITT Okay, I understand that's all the questions from 
KSC. Do we have any final questions here, Mike? 

WILLIAMSON Mike Williamson with KJOJ. Mr. Coen, could you 
describe exactly what, they didn't discuss it in the post-launch 
briefing. They spent more time talking about the aircraft, but 
what was the problem with the ground launch sequencer, do you 
know or could you discuss that? 

COEN As I was following that activity, of course, the 
maintenance of that equipment and the responsibility for calling 
holds and whatnot resides at KSC, because that's obviously where 
the equipment are and they're the users. As a listener to that 
activity, I was hearing that it was one of the consoles that the 
folks were using at KSC that was the reason for the initial hold 
call. And I understood that to be a console called the 
integration console. Really a better source for the precise 
problem at that console, and the precise problem at KSC, would be 
somebody from KSC. As I say we're in a monitor mode 1n terms of 
what the, what precisely are the reasons for holding and whatnot at KS C. 

NESBITT Okay, you had a final one there, Miker 
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WILLIAMSON Yes, a follow up. Uave the SRB' s been located and 
are they in good shape? 

eOEN I understand that the SRB's have been recovered. I 
have not had a report on their condition, but I understand 
they've been recovered. 

NESBITT Okay, in the back, back here. 

MCVIKER Steve McVlker, National Public Radio. Concerning 
the satellite deployment this afternoon, did you ever determine 
what exactly went wrong on the two failed deployments and what 
bugs, or what's befng done differently this time? 

eOEN I think that would probably be a better question 
for the folks associated with that deploy, if you wouldn't mind 
deferring that until they come over here after the deploy, I 
think you'd get a much better answer than I could give yo~. 
We've worked hard the last few days, of course, work the launch 
phase and the launch issues and r haven't been, I don't have a 
recent update on what the testing and theories are. 

NESBITT Okay, luey, since you just came in, do you h~ve 
anything to ask? Okay, weill call that one over and thank you 
very much for coming by. 

END OF TAPE •.•• 
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PAO Well t we're here for what promises to be a short and 
happy change-of-shift press conference with off-going flight 
director, John Cox. John. why don't we just go right into the 
summary? 

COX Okay. if everyone paid attention today. we had a 
beautiful SBS deploy this afternoon. It went extremely well. I 
donlt think there was a single transducer measurement or anything 
that didn't perform exactly as it was supposerl to. The lOS site 
was used to pick up the P.F package, telemetry data from the 
satellite. and we covered the PKM burn. It worked beautifully. 
Tracking stations after that then picked up the satellite and 
confirmed that everything was as 1t i s supposed to be. So that 
was absolutely the type of day you like to havJ when you're 
deploying satellites. It's nice to see the PAM's bock and 
working super again. The rest of the day went pretty much by the 
book. The crew was able to get ahead of the timel1ne several 
times and during the RMS operations today. during the viewing of 
the PKM burn. they were also able to pick up a couple of extra 
OTO's. looking -- since this is a new vehicle. th~y're doing some 
external inspections and they were able to view the OMS pods. 
both on the left and the right side for a prescrfbed sequence of 
views. And those were all -- went well and found no problems. 
We had the a~omaly earlier on the. on Gary Coen's ~hift about the 
CRT 2. We suspect that that was probably --probably is a CRT 
failure and we may be looking at replacing that down the road. 
We were seeing some funnies with the S-band antennas; it looks 
like that's been isolated to an elec:tronics switch. Gary talked 
about that a little earlier. We do have a mask in to keep any 
alarms from waking the crew uP. and r think the folks have 
finally nailed that one down. It's a wiper on ~ switch somewhere 
in the electronics package. The CFfS today went through several 
operations, they found a little problem with one of the degasser 
un1ts. It looks like we probably will work on that tomorrow 
mor~1ng. They've isolated the problem and they'll have it in 
good shape. They aren't starting to make product a~ anything 
yet, they're just going through some checkout funr.tfons and that 
will be in good shape. As far as tomorrow's flight plan. since 
everything went so well today. there is virtually no change for 
-- in fact, there is no change for tomorrow'S activity and welre 
all looking forward to another good day and the first Frisbee 
deploy of SYNCOM. 

With that. I'll be open for questions. 

PAO Well. we'll take any questions if there are any. 
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McCONNELL I got here a little late. Malcolm McConnell from 
Reader's Digest. You said that there were no anomalies at all or 
nothing major to speak of. In other words, the initial shakedown 
of the new Orbiter has proceeded pretty well? 

COX It has run very well. We did pick up some transducer 
failures as we typically will pick up on all vehicles, And this 
is an extremely small number of transducer failures that we've 
had. 

McCONNELL What about the flight software~ were there any 
anomalies ifl that area at all that •.. ? 

COX No, we did~ind a software bug on the ground. but we 
didn't find one in orbit. We had some trouble passing some of 
the telemetry data received from the PAM. That turned out to be 
all ffnEl onboard and it was received well at lOS, so we found a 
bug in the ground program here. 

McCONNELL Have there been modificat10ns to the flight software 
as there were to the master event controller to the software on 
this Orbiter? I know you rewrite the flight plan each time, but 
I mean on major ~reas. 

COX You know, for every flight. 
in the what we call the SM computer. 
changed Dver every time to cover all the 
different payloads and Whatnot. 

there are major changes 
That one is completely 

displays for the 

McCONNELL 
thing. 

I guess I mean flight control software. that kind of 

COX There was a -- flight control software? No. I think 
that's pretty much the same. 

PAO Any further questions? 

MEDIA What is the question. if the answer is "not the 1943 
St Louts Browns"? 

-~ .. ~- -.-. --- -~'''''''''''''''''--''''~----. -_ .. _- ....... -- -- ---. .. 2 
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COX We're still trying to understand that one, 
ourselves. I understand a trivia buff asked him something about 
some baseball statistics, and if he figures out the answer, he's 
going to give it to us on the air-to-ground number. He'll get 
some clues along the way. 

PAO And we do have one question phoned in. Dan Molina of 
NBC wants to know the status of CRT 2, if there's a replacement 
and wha.t the impact will be. 

COX CRT 2 -- we have not run any troubleshooting other 
that just looking for the signature of the failure that 
occurred.. It appears that it's an actual CRT problem, where the 
power supply or something has failed in it as opposed to the 
software device that sends information to it, the DEU. The guys 
are trying to convince themselves that that's what the problem 
is, and if they are convinced, then, at crew discretion, will try 
to work in an IFM to swap out that CRT with the CRT in the back, 
CRT no. 4. However, since CRT 4 is used for a lot of the payload 
operations, used for the deploys tomorrow and the day after, plus 
it's also used for the OAST activity, we probably wouldn't elect 
to do that swap until probably the day before entry when all of 
that activity has been completed. 

MEDIA It's desirous to have that CRT on entry day? 

cox That's right, 

PAO Further questions? Well t we don't have any 
questions from any of the other centers, so we're going to call 
it a night. Thanks very much for coming by. 
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PAO Good afternoon and welcome to our change-of-shlft 
press conference. We have the off-going Flight Director, Randy 
Stone, and he'll tell you about what Occurred In the last shift. 

STONB Okay. This is the kind of change-of-shlft briefing 
I like to come to. We have suocessfully deployed the SYNOOM 
satellite whloh was a new type of satellite that we had not ever 
deployed out of the Space Shuttle. I don't know whether you have 
seen the TV of It or not yet, but It was very impressive to see 
it rollout of the bay in a Frisbee faShion. The reports that 
we've had on Its progress since It left the Orbiter have been 
vary good. The crew watched the PKM burn of the SYNCOM through 
the TV system on the arm, and they reported that it burned the 
appropriate amount of time, and the SYNOOM fOlks have pioked up 
the satellite at one of their tracking stations and the satellite 
was In good condition at last report. 

The Orbiter is doing well, the crew is doing outstanding. I'm 
sure you've seen them on TV, and they appear to be having a good 
time up there. We have a few nltplcky things that are going on 
with the Orbiter, but I guess the bIggest event today that we've 
had to deal with In the way of problems is Charlie has been 
working to do an IRM, in-flight maintenance, procedure on the 
CFES and that went well in the early morning hours. And the CFES 
was activated and starting to operate when I left the Control 
Center. The one anomaly that you may have heard about on the 
Orbiter Is that we had a sensor on one of the fuel cells, fuel 
cell 1, stopped working. It's not a problem to the fuel cell, 
but It loses the detection circuit that we have in that fuel cell 
that tells us what the state of health ot the Internal workings 
of that cell Is. And to get some visibility into the fuel cell, 
we have tied the main bus that that fUel cell drives _ we have 
tied it to main bus B, another bus driven by fuel cell no. 2, so 
we can look at the Internal workings of that fuel cell through 
its performance in load sharing on the other bus. And so It's 
jUst a different configuration than we normally fly, but all fuel 
cells are working normally and there Is absolutely no concern. 
It's just a different configuration and I wanted to make sure 
that everyone knew that we were doing It and didn't come ba'lk and ask me why I didn't tell you. 

One of the actiVities that has been gOing on today that you 
couldn't tell by lookIng at the CAP, Judy Resnick has been 
performIng some shopping list Items with the arm and that Is Just 
a general survey of the Orbiter with the wrist TV camera. It was 
a detail test objective that had been scheduled tor 41-0 
originally and we didn't have time In the scheduling in th~ 
flight plan In the conservative way we do that to guarantefi that 
we could get It done. So we put it on a shoppIng list. P,ut she 
was more than halfway through that survey today. And what __ 

• -- ,. .. _,,_ <00 """ _ ,.-,. ______ ..... _ .... __ ~ _ ... _" ~_--,," __ __ _ _ _ __ _ _ 
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she's doing it after each one of the satellite deploys when we 
have the arm out to look at the first burn of the satellite, 
after that, she has been taking the arm before she puts It away 
and doing some of th~se surveys. So that's all going very well 
and we're getting a little bit more than we had expected on that. 

We have a couple of other little problems going on in the ship. 
We have on antenna switching electronics box that, when we're 
using that box, It, sometimes when it selects one of the antennas 
It gives us an error message. So we have switched to the 
redundant electronics unit to preclude getting those alarms and 
all of the antennas seem to be working properly. We've had good 
communications this flight. You may have heard Hank this 
morning. We did our normal filter cleaning In the Orbiter this 
morning and there was some trash in the screens typical of what 
we have seen in the past and a couple of other articles in the 
cabin fan filters that we don't normally see. We found a safety 
pin and a couple of bolts and a couple of nuts. But that's what 
those screens are designed to filter out. And all of that went 
real well. 

The afternoon tor the crew is fairly open this afternoon. 
They've got a number of exercise periods for each one of the 
crewmen scheduled. Of course, Charlie will be working all day. 
This Is his big day in getting the CFES all squared away and he's 
got a big day and we have some CFES support from the other 
crewmen later on in the day. But, with that, I'd like to open it 
up to questions. 

PAO Ok~y. We'll take questions here first at JSC and 
then the other centers. When I point to you or calIon you, if 
you'll state your name and affiliation so we can get it in the 
transcript. Carlos. 

BYARS Carlos Byars with the Houston Chronicle. How's the 
nozzle In the personal hygiene thing working? 

STONE That was on my list of things to tell you about. We 
still haven't found the personal hygiene hose. Most of the 
people here believe it's stowed exactly where we were telling the 
crew that it's stowed. However, everybody that's ever tried to 
find that hose In this particular storage bag has trouble because 
it's kind of rolled up and you think you've come to the bottom of 
the bag and you haven't. And we believe that It's truly down in 
the bottam of the bag but that we haven't been able to dig to the 
bottom ot It and get the hose. However, we have taken alternate 
Qctlon. We took one ot the hoses out ot the tn-flight 
maintenance work kit and used a contingency water dispenser valve 

I 
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that we carry in the IFM kit, mated those two devices together 
with the QD's that are on them ,and hooked it up in place of the 
personal hygiene hose. And it works the same way. So they are 
not without water to do whatever they need. 

PAO Craig. 

COVAULT Craig Covault, Aviation Week. Randy, review the 
Orbiter attitude at deployment this morning and also the position 
of the spacecraft relative to the Orbiter at PKM firing and rough 
distanoe away from the Orbiter at PKM firing. 

STONE Okay. At PKM we were a little over 10 miles away. 
The attitude at deployment, I can give you the attitude of the, 
what the crew was reading, if that's what you're ~sking. 

COVAULT 
Sun, Moon. 

Well, you know, relative nose, tall, Earth, sky, 

STONE Well, the object of the attitude when we deploy is 
to have the spaceoraft half an orbit later to be pointed in the 
proper direction to go to geosync. And I don't think of It in 
the terms that you think of it in, so I would hate to tell you. 
I can look and see which way the tall of the Orbiter was pointed 
at the time, but I just don't remember. 

COVAULT You're bay to Earth with the Leasat deployment tl2; 

opposed to bay to deep space on a PAM deployment. 

STONE That's right. But exactly where the nose Is pointed 
with respect to the orbital plane ••• 

COVAULT Velocity vector, are you going ••• 

STONE and It's away from the velocity vector. But I'll 
get you that, Craig, so I don't tell you wrong. But the attitude 
at deploy, for the record, was right on what we asked the crew to 
do. It was within, all of them were less than a tenth of a 
degree off. And that's within the de~dbandlng of the Orbiter 
autopilot. So that was right on, It was deployed on time and the 
deploy went real well. 
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COVAULT Follow to that, with that large an object now coming 
out of the bay, were you able to see an attitude variation at all 
on"e you left? 

STONE Could not see a variation. You know, we reenabled 
the DAP right after we deployed and it made a few jet firing 
corrections, but just looking at the displ~ys, It didn't look 
like it moved at all. 

COVAULT Okay, thank you. 

McCONNELL Malcolm McConnell from Reader's Digest. Randy, with 
a six-person orew and no galley, have you notioed any problems at 
all with domestio housekeeping, oooking, etc.? 

STONE Well, sinoe wo really can't see into how that's 
going, no, I haven't. Haven't had any conments on that condition 
either, so I really don't know how it's going. But nobody is 
complaining about not getting to eat. 

McCONNELL Are the menus basically, with the suitcase heater and 
all, are they as elaborate as with the full galley? 

STONE They are very s Imil ar wi th or wi ttlOU t the ga 11 ey. 
It's just more time-oonsuming to prepare it without the galley. 

McCONNELL And everybody is are they picking their own 
sleeping stations or, with the CFES down there on the mlddeck, do 
they have to sort of leave that ••• 

STONE Well, they pick their own sleeping stations. And I 
haven't gotten a report yet. Usually, by about the third day, 
they've kind of deoided where they are going to sleep and we get 
a report down, but I haven't heard yet. 

PAO Okay. Mike Meechem. 

ME~IEM You are flying a modified john this on this 
mission. How is the modified john performing? 
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STONE I have to assume it's per tormi ng qu i te we 11. It's 
not something we talk about unless it breaks. 

MEECHE\1 You have not had bad luck, huh? 

STONE Just wait a tew days, we ~y have to talk about it. 

ME~{EM I'll stay tuned. The tenth of a degree that you 
were off on the Le&sat this morning, what is the tolerance that 
you have to meet there? 

STONE Oh, within a degree so we're way within the 
toleranoes. 

ME ECH E\1 And do you know how well you did on the PAM burn 
yesterday or the SSS launch? 

STONE As far as the at t I tudes, I wou Id expect they are all 
within this same rangA, a tonth to the two-tenths beoause that's 
Just the way the Orbiter deadbanding works. So I expect them to 
be the same, but I don't have those numbers. 

MEECH EM If memory serves, these are very similar to what you 
had on the previous PAM launches? 

STONE 

PAO 

DYE 
out of 
here. 
shakes 

Oh, yes. 

Oaky, in the back, back there. 

Lee Dye, LA Times. These nuts and bolts you scrape 
your filter system reminds me of the Hertz car I rented 
Is that -- where does that come from, is that stuff that 
loose during the launch, or what? 

STONE Well, it's obviously stuff that was in the cabin and 
launoh and It was probably dislodg~d by the -- It's not things 
that weren't bolted together. I'm sure they were loose parts 
that got there however they get there. Something didn't come 
apart to have 100ge bolts floating around in the cabin. 
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PAO Mort Dean. 

DEAN Mort Dean of CBS News. A couple of questions. One, 
you said the crew was doing outstanding, does that refer to their 
health as well as the tasks they're performing? Have there been 
any private medical calls? 

STONE No, there haven't been any private medical calls. 
As you know, we don't normally schedule those unless they are 
relqulred. And there have been none, and I base my statement on 
the crew performance, and seeing them on TV, and talking to all 
of them. 

DEAN Okay. And is there anything you've seen about this 
new spacecraft that is different from Columbia and Challenger 
when they were first launched? The way it's performing, the way 
the crew is living and working onboard? 

STONE No, really there have been few differences in what 
we see on the ground. This Orbiter Is very clean In that there 
are relatively few sensor failure~, transducer failures. You 
know, every flight you have to deal with a few things like that 
and for a new vehicle, this is very clean. 

PAO Jim Reston. Then I think we'll go to KSC and then 
come back here for questions. 

RESTON When you talk about the crew having a relaxed time, 
does that literally mean they've got plenty of time to 
contemplate the experience they're having? 

STONE Well, by that I mean that in the CAP we have, this 
afternoon we don't have a lot of sceheduled events to keep each 
one of them busy every minute of the day like we did this morning 
when we w~re getting ready to do a deploy. I'm sure they'll do 
some contemplating and looking out the window when they're not 
busy. But there are other -- there are shopping list items that 
any time there's a free crewman, we try to get on with the other 
things that are not scheduled In the CAP to get as many of those 
things done as we can. So it's not to say they've taken the 
afternoon off, by any means. 
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RESTON Well, would there be as much as say half an hour 
where each of these people could actually have time to their 
private thoughts or is there a checklist for virtually 16 hours in the day? 

STONE No. For instance, we don't have anything scheduled 
for them to have to do through a lunch hour, you know, It's 
approximately an hour long, just to give them some time. 
ObViously, there's some food preparation time in there, but one 
or more of them will -- during that time would have some time to 
relax and have their thoughts to themselves. 

PAO Okay, we'll take questions from KSC now. 

KSC PAO Okay, please wait for the microphone. John Wilford, New York Times. 

WILFORD I heard earlier that there were problems with the 
'degasser in the CFES. Could you describe what the problem was 
and what corrective action was taken? 

STONE I'll give you as detailed an explanation of it as I 
understand. There's a device in the CFES that removes any gas 
that may be in the liquid that's being tansported through the 
CFES. And it -- this device evidently was allowing liquid and 
gas to pass through it, which is not what It's supposed to do. 
And we, or Charlie performed and in-flight maintenance procedure 
which actually replaced the device with a spare one that we 
carried onboard. That was accornplished early this morning right 
after Charlie got started, and the CFES started its activation on 
time even though we had to do that maintenance on it. 

WILFORD So the problem was diScovered before you actually 
started the operation of the CFES, and so you've lost no time? 

STONE It was discovered last evening in the checkout of 
the device and we just scheduled the time to do the replacement 
this morning. But that's correct. BaSically, the experiment was s tar t ed on time. 

KSC PAO Okay. Jay Barbary, NBC News. 
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BARBARY Are the problems with the CFES preventing Charles 
Walker from carrying out his assignments. Have they shortened 
his mission in any way? 

STONE No. Charlie's assignment was to keep the CFES 
working and he is doing just that. 

BARBARY So there's no reason for us to suspect that he won't 
fUlfill that assignment from the problems so far? 

STONE No, sir. 

BARBARY What about the satellites. You have two down, one 
to go tomorrow ill\)rning. Do you foresee any trouble? 

STONE I have two up and one to go. 

BARBARY Sorry, but you talked over my question. I didn't 
hear what you said, sir. 

STONE I'm sorry. I have two up and one to go. 

BARBARY Oh. Okay. Do you see any problems ahead 
tomorrow? Is everything on schedule for the TELSTAR launch? 

STONB 
tomorrow. 

KSC PAO 

Yes, sir. We foresee no problems In the deploy 

Okay, Houston. That's all from KSC. 

PAO Okay. We'll come back for a few more wrapups 
here. Malcolm. 

McCONNELL Malcolm McConnell, Reader's Digest. Given the no 
satellite, weather satellite problem, has the crew been given any 
spec 1 a I ins t ruc tI ons to photograph or obser ve the two t rop I ca I 
storms that are evolving up the Gulfstream right now? 

a 
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PAO I think there was some mention of it in the execute 
package this morning. 

STONE Thank you. We send up a package every day that has 
changes in it to the CAP, and any problems we have in the 
Orbiter. And that's not one of the sections I pay a lot of 
attention to because it's not something we 8chedule, but there 
were some words in there to tell them where the storms were and 
ask them to look at it. But it was mainly Cor Interest. 

McCONNELL Not picture taking or anything like that? 

STONE I'm sure they'll take some pictures. 

PAO Okay. Let's see, Carlos, you had one and then Mort. 

BYARS About the tile situation, have you -- not tile 
situation, there's not one that I know of. What I'm asking about 
is ••• 

STONE Neither do I. 

BYARS What Is the survey -- has your survey found so far 
about the exterior of the craft and anything that might have been 
found lying around the pad after the launch? 

STONE I have heard no report, first from the debris team 
at the pad that anything at all was found. The survey yesterday 
that Judy did was of the alt part of the Orbiter, the OMS pods 
which you know we have had some problems with in the past on 
chipped tiles and things like that. There was none reported 
yesterday. We have not seen any of the TV to my knowledge. I 
don't believe It has come down yet. It's just recorded tor 
postflight evaluation. 

BYARS How about the new blanket material, have you had a 
~hance to take a look at that and see how it's holding up? 

STONE Had no reports of anything other than nominal 
appearance, Carlos, I don't expect any problems with that. 
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PAO Mort, do you still have yours? 

DEAN Is this new, relaxed -- or this relaxed afternoon 
that the crew will have based on complaints from the crews during 
previous missions that they were being overworked and there was a 
lot of make-work activity up ther~? In oth~r words, will this 
crew be having a more relaxed tim~ of it during this mission than 
the crews on previous missions? 

STONE No. The answer to that Is no, we haven't had any 
complaints. Obviously, we try to pack as much Into the days as 
we can. One of the things we're doing a little bit differently 
this flight, and we will probably continue to do it, is that 
items that don't need to be scheduled specifically to be over a 
particular part of the Earth or to happen at a specifIc time, we 
put In a shopping list for the crew to work oft as they want to 
schedule themselves. But to say that they have a more relaxed 
afternoon than other crews have had in the past is really not 
true. I misstated that some in that there are not a lot of 
things for each crewman scheduled, but there are a number of 
things that I'm sure they'll go pick up and schedule themselves 
off the shopping list. 

PAO Paul. 

MEDIA On the shopping list, are they placed in a 
priority? And, if ~o, do you have any idea what they might go 
after today? 
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STONE Let me get over to my shopping list. Some things 
are prioritized. Let's see, a lot of the things that I've 
talked about on the shopping list are these surveys, the RMS 
surveys, and that has taken several -- probably an hour and a 
half to two hours of Judy's time today to work. There -- let's 
see, I' m I 00 kin g 0 n F 11 g h t Da y 2, a lot 0 fit i s ph 0 tog rap hie, 
targets of opportunity to take piotures of and the various 
experiments, photographlo experiments that are onboard. So 
they'll -- on the things that are prioritized, we, In general, 
try to tell the crew when to do those high priority items just so 
we can keep track of those things. The things that are of lower 
priority, they sohedule themselves and just report when they've 
completed them. 

RBOOR As far as you know, it's just photographic items this 
afternoon? 

STONE Yes, I'm looking on the Flight Day 2 shopping list 
and that's primarily what it is, just photographic. 

RBOOR Are you talking about emulsion film of the Earth or 
something, or what? 

STONE Earth, olouds, that sort of thing. There's an 
experiment called CLOUDS onboard that -- it's just primarily a 35 
mm camera system to look at various cloud formations. 

RECOR Okay, but you are talking about a film camera as 
opposed to a TV camera? 

STONE Yes. 

PAO Okay. Jim Reston and then Dr. Page, then I think 
we'll quit. 

RESTON Following up on Mr. Dean's question over there. 
Would you be upset it the crew members took this relaxed time and 
took notes or painted a picture as opposed to doing the voluntary 
shopping list that you've given? 
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STONE The conmander Is in Clharge. 

PAO Dr. Page. 

PAGE Norton page, Sky and Telescope. What about Shuttle 
glow, 1st ha t i no I uded In the ••• 

STONE Glow is one of the shopping list items on thiS 
flight. As you may remember, the original 41-0 manifest had 
considerable time soheduled in it and it did so because it was at 
an orbital altitude ~hat was more conducive to cause the glow. 
We're at a much higher altitude than the last several days of the 
original 41-0 flight plan was scheduled to be at. And glow Is 
not as prevalent at these altitudes as they are at the lower 
altitudes. But we do plan to do glow on Flight Day 6, I believe. 

PAO We'll take one final one from Paul Recor and then 
we'll qu It. 

RBOOR Just a brief followup. Who will be handling the 
owmeras In this photographic shopping list this afternoon? 

STONE You know, I'm not sure. I don't know who Is doing 
It this afternoon. 

PAO 
over. 

Okay. Thanks for coming out. We'll call this one 

. . ----.~-""'---- _ .. -- .... -.--~ .. -.. '-.-- .. -~ - .- -"- m s 
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NESBITT Okay, good morning and welcome to our change-of-
shift press conference with Flight Director Randy Stone. We will 
keep this one to about 25 minutes. We lose the satellite in 25 
minutes, to beam it out to the other centers, so we'll go ahead 
and get started, Randy. 

STONE Well, thank you for having me again this morning. 
I'd like to report we have three up and none to go now. The 
satellite deployment this morning went perfect. The reports that 
we've been getting since the deploy have all been very 
positive. We're very happy of the way things went this 
morning. As yesterday, the deploy was on time, in attitude, with 
very small rates as the Orbiter has proven numerous times that it 
can deliver and the crew once again did a superb job in deploying 
a satellite. The afternoon's activities will be, at least 1n my 
opinion, equally exciting to deploying satellites. We have the 
first extension of the large space structure that we're carrying 
onboard called OAST 1. And it is a mast device which will raise 
a solar satl 100 feet out of the Orbiter bay. I think today the 
highest we'll get is approximately 70 feet but before the end of 
the mission we'll go to a 100 percent, which is right at 100 feet 
extension. So, we're looking forward to that event this 
afternoon and we also enjoyed our phone call from the president 
which just terminated about 15 minutes ago and with that J'll 
open the floor to questions. 

NESBITT 
lady with •••• 

Okay, let's go back over here in the back, the 

STONE This morning Charlie started the CFES. Again, we 
scheduled a conference with Charlie early this morning to let him 
talk with the ground people that have a simulator here on site 
that they can use to work out problems. They gave Charlie some 
suggestions based on what he had told them yesterday and, I don't 
have the start t1me~ but Charlie did start the operation early 
this morning. There is still some problems in one of the control 
loops and they're working that at this time. And I understand 
there's going to be a CFES rupresentative over here later to 
answer detail questions. But, it appeared from the discussion I 
was hearing that it was a problem that they could probably adjust 
out and have a successful operation. 

NESBITT Okay and if everyone will state your name and 
affiliation when the mike comes to you. Malcolm. 
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MEDIA (inaudible portion) been very very busy with these 
problems, troubleshooting, changing component~ from the inf11ght 
maintenance kit and what have you, is thnre any danger that he 
could get himself physically and mentally exhausted and in 
principle, using him as an example, at what poi~t would the 
commander step in and say "Look, I think you're getting yourself 
too tired here, go to sleep, sit back, eat a Landy bar," whatever 
it might be. 

STONE Well, the COR is not going to let anybody keep him 
awake when it comes sleep time, so Charlie knocks his day off at 
the same time the rest of the crew is. But, it is the 
commander's responsibility to make sure that no one over extends 
himself and he'll do that. 

MEDIA Just as a followup. In other words, if he were in 
the middle of changing down a component or what have you on the 
middeck and sleeptime came along, absolutely he would have to 
stop doing that? 

STONE Sleeptime, if you're talking about the time in the 
CAP is flexible just like you and I stay up later than normal, 
sometimes I'm sure, if there's an activity going on that's 
crit1cal. Folks will stay up and complete it. 

NESBITT 
Selzer? 

Okay, Lee, did you have a question? Okay, Frank 

SELZER Frank Selzer, Cable News Network. Because Charlie 
has been so busy the past couple of days. Has he been rotated 
out on his respons1b1lites onboard in terms of preparation, that 
type stuff and then he'll pick that up later? 

STONE I guess I don't understand your question. 

SELZER The types of duties he would have to do normally 
around the Shuttle, as all crewmembers do. 

STONE 
of days. 

I expect Charlie has missed KP duty the last couple 

NESBITT Okay, Carlos Byars, up here in the front. 
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BYARS Carlos Byars, Houston Chronicle. Randy, could you 
tell us a little bit about the state of the Orbiter and you were 
having two or three little nit picky type things you have 
mentioned. How are those shaken out? 

STONE The Orbiter is still in good condition. We did have 
one more little nit picky in the night. Had a microswitch on a 
valve in the ReS system fail and it's just an indicator that 
tells whether the valve is closed or not. The valve is 
completely functional and it's no impact. We just lost some 
visibility into its position. 

BYARS A quick followup. Your electrical system and your 
fuel cell that you had the transducer problem with, I think. it's 
performing properly? 

STONE Yes, that transducer problem is still with us and we 
stfll have main A tied to main B so we can get some insight into 
the other fuel cell, but everything is working normally. 

NESB ITT Okay, Jules. 

BERGMAN Randy, how does this Orbiter, this Discovery, 
compare on a its first fltght with Challenger and Columbia at 
similar places? 

STONE Well, Columbia, on its first flight was even cleaner 
than Discovery, but it, compared with Challenger, it's about the 
same. You know, some minor transducer problems, but nothing 
major. 

BERGMAN And a followup. How much do you know about the 
condition of the engines. I was told last night by a very good 
source, very close to the program, that these engines look 
cleaner at this point, after their work was done, than any of 
Challenger's or Columbia'S engine had. In other words, is NASA 
getting the problem solved with Rockwell? 

STONE You talking about the ma1n engines? 

BERGMAN Yeh. 
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STONE In the flow, of course, these engines looked quite 
good, we had the shutdown on the pad in the initial launch 
attempt but that really wa£n't an engine problem, it was a valve 
problem in the fuel system but relatively speaking on how the 
engines are dofng. Of course, we didn't have any leaks in any of 
the engines this time and that was a sign that we're 
understanding more about the prep on these types of engines. So, 
I think they went well, but I wouldn't know how to compare them, 
really, between the other flows. 

NESBITT We need to move on, Jules, because we're about to 
lose the satellite and we'll come back to you. 

MORTEEN Randy Morteen from CBS News. Are the two 
satellites launched before today operating perfectly and when 
will this satellite arrive on station? 

STONE Both .of the satellites launched yesterday and the 
day before, all of the reports have been they've been working 
normally and everybody is extremely pleased. As to when this 
satellite arrives on station, I don't know that exact time. As 
you know the PKM burn did come off well this morning. 
Apparently, it was the, the satellite was seen at Hawley, 
Pennsylvania at the exact time it was predicted assuming a 
nominal PKM burn and shortly, it will be back around so the 
control center at Hawley can see it again and at that time they 
expect to pick up telemetry and I didn't have a report from that 
pa s s • 

NESBITT Okay, we'll take questions now from KSC and then 
we'll come back. 

BARBARY Director Stone, this is Jay Barbary from NBC, 
excuse me. You mentioned awhile ago, you expect to get the solar 
wing unfurled to, I believe, 70 feet today and then on up to 102 
feet before the miss10n is over. Could you give us your current 
thinking and plan~ on what the activities will be with the solar 
wing from now until the end of the mission. How many times do 
you intend to unfurl ft, etc. 

STONE Well, the number of times that we actually extend it 
and retract it is an unknown variable at this time, I really 
can'tell you. What governs how many times we do it is whether or 
not it passes its test this afternoon on whether we are free to 
maneuver with the Orbiter'S vernier RCS system. The ffrst 
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thing do we after we extend it and retract it the first time is 
to run a test to make sure it is stiff enough to withstand the 
Orbiter's control system during a maneuver. If we do establish 
that it is safe to maneuver with this device. we'll extend it 
once in the morning of each day and leave it extended and 
maneuver to the various attitudes that are required for the 
various tests with the solar array and the mast. Should we not 
pass that maneuver test. we would have to lower it and extend it 
between maneuvers as we're moving from test pOint to test 
point. So, the number of times we maneuver it up and down, to 
me. is unknown until we finish this afternoon's activities. 

WILFORD John Wilford, New York Times. On CFES, could you 
describe more fully what the problem is and how it's effecting 
the experiments? 

STONE I would really like to defer that question to the 
CfES experts. I am not such an expert. I do know that a 
computer-controlled control loop, they're having trouble 
stabilizing some pressures in that loop and that is about the 
extent of my knowledge on the problem, so I'll defer that 
question to later when they have a CfES representative in hero. 

NESBITT Okay, and we will have Jim Rose from McDonnell 
Douglas be back shortly. He's gone over to the payloads 
operation control center and, John, if you've got a specific 
question there, perhaps you can call it in and we'll try and get 
you an answer directly from Mr. Rose. We'll take questions now 
back here at Houston to wrap-up, Or. Page. 

PAGE Thorton Page, Sky and Telescope. Yesterday, you 
said that the Shuttle glow experiment would be a priority item on 
the shopping list and I was wondering whether, that of course is 
in the dark of the orbit. A TV camera could be pointed at 
Shuttle glow, by the way, it may extend, if the SAE is extended 
the whole darn thing may be in Shuttle glow. I think the picture 
would be an interesting one and I'd very much like to see it. 

STONE So would I. I haven't looked, since we don't know 
exactly when it's gOing to occur, because it 1s a shopping list 
item, I don't know whether or not wel'l have the opportunity to 
get TV of it. And if it's a bright enough glow to be detected by 
the TV cameras, oftentimes they do turn them on. 
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NESBITT 
Okay, we'll take Jules, then we'll go Over here. 

BERGMAN JUles Bergman. ABC News. Randy. if you were 
characterizing this flfght so far on a scale of 0 to 10 as to 
Success or failure, how would you put it? 

STONE 12. 

NESBITT Okay. Rose Marie over here. 

lAMM Rose Marie Lamm, Chicago Tribune Syndicate. 
Previous to this, when the flight was gOing to go off before, 
Judy Resnik was in charge of the solar array experiment. is she still in charge of that? 

STONE Yes, ma'am. 

NESBITT Morteen, then Malcolm. 

MORTEEN Morteen, CBS News. When the solar array is 
extended. is that immediately effect the mobility or the speed of the Shuttle at all? 

STONE It doesn't effect the speed of the Shuttle. 
everything is gOing at the same speed, but it does effect the 
mobility of the Shuttle. For instance. we can't use the primary 
RCS jets when the mast is extended. We use the vernier jets, the 
small jets at the smallest maneuver rates that we can. So, it 
does effect the maneuverability of t~e Orbiter. 

MORTEEN If it is extended and you can't bring it back down 
again. lower the curtain again. What do you do, do you jettison 
it or do you send somebody out to bring it down manually? 

STONE 
No, I think we deploy our fourth satellite. 

NESBITT Okay, Malcolm. 
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MCCONNELL Malcolm McConnell from Reader's Digest. This 
morning during the Telstar PKM burn, the crew, I believe it was 
Judy said, alerting the CAPCOM, that, "Look, you can see Orion, 
the constellation Orion," and on the night side as you got the 
disc of the PKM burn g01ng toward Orion, it was a very 
interesting visual effect and I think one that I had certainly 
not seen before. What were the optics involved there that we 
could see that constellation so clearly with the video camera and 
is that unusual? 

STONE No, that 1s not unusual. That's typical ff you pan 
a TV camera, especially a black and white TV camera like that at 
deep space. That's just the way stars look. They kind of bloom 
in tile TV lens. 

NESBITT Take another one right here. 

BLACK Zena BlackJ National Space Instfture. Is there 
still a problem with CRT 2? 

STONE Other than the fact that it doesn't work, there 1s 
no new problem with it, it does not work. 

BLACK What sort of problems might this cause? 

STONE It's a no impact situation to the flight. It's 
something that you would like to have for entry because it gives 
the PLT a little more visibility but he can use the center tube 
CRT 3 to perform any of the duties he needs to perform. 

NESBITT Okay, Carlos. 

BYARS General housekeeping question. Any comments about 
where they're sleeping, how they're sleeping, how thp.y'rc lee11ng 
in general terms, without getting into the medical end of ft. 
This sort of thing, is the john working? 

STONE The crew appears to be feeling well, if you've seen 
them on TV, everybody's got a smile and none of the smiles look 
forced at all. It looks like everybody is feeling quite well. 
As to where their sleeping, I generally don't ask that question 

• ___ .. _____ • __ ._~ _~_.~ .... _ ••• 4. ," • _ _ • __ •• 
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until about the fourth day, when we get all of the priority 
things out of the way, because 11m busy in the mornings and I 
forgot again to ask. 

NESBITT Alright if we have no further questions, weill go 
ahead and close this one off, thank you for coming out. 

END Of TAPE 
a 
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PAO Goood morning. We've got another change-of-shift 
briefing. We haven't had one I guess in about two or three 
shifts. Randy Stone, flight director just coming off shift, will 
do the usual drill. We'll let him run over the past shift's 
activities and then go to Q and A 1n all locations. Randy. 

STONE Okay. Today is our primaray OAST test day. That's 
the mast and solar sail assembly that we're flying on this 
flight. We started testing early this morning and extended the 
mast to 70 percent, which 1s 70 feet, out of the bay and started 
a series of tests that will continue through the day and into, 
right up to the crew's presleep period. The tests are going very 
well today. We have picked up some time as we expected to today 
because we have no maneuver restrictions with the OAST extended, 
so we're able to maneuver from one test to the next test without 
having to retract the mast. And that has saved us a lot of 
time. We have gotten, it appears like we will get three of four 
of the shopping list items that we had on the list today for the 
OAST operation, plus we're moving a test that was scheduled for 
tomorrow back into today for the OAST. So, if all keeps going 
smoothly, we expect to get all of the OAST activities 
accomplished, including all of the shopping list things. And 
that's one of the concerns we had when we shortened this flight 
by one day, that we wouldn't be able to get all of the OAST 
activities in. But it looks like we're going to be able to do 
that fairly easily. As you may know, the eFES operated through 
the night and is operating normally. Charlie reported to us this 
morning that he expected that the depletion of the sample, that's 
all of the material would be run through the CFES equipment, by a 
MET of 4:21, and that's the morning of Flight Day 6. So that 
activity, even though it got off to a little bit of a late start, 
will complete pretty much on schedule. And we did have a report 
that Charlie had completed the first assay of testing the sample 
and that went real well. 

We've had some reports through the day on the satellites that we 
deployed. All of them are doing fine. The TElSTAR AKM burn, the 
second burn to raise it to a higher orbit. will be tomorrow. 
When it was launched, there was some discussion whether the AKM 
burn would be today or tomorrow. And they are just assembling 
more tracking data and tweaking the orb1t a little bit before 
they commit to their burn, and that will be tomorrow. 

The only problem on the Orbiter from the last time I talked to 
you, and we really don't know whether it's a problem or not yet, 
is that we've seen some temperatures that d1dn't look normal when 
we completed a water dump this morning. We make enough water in 
the Orbiter from the fuel cells that periodically we have to 
empty the supply water tanks so they don't go to hard fill. And 
when we dfd that standard dump this morn1ng, the Signature of the 
temperatures on the nozzle was such that we suspect we may have 
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had some ice form out there. And because of that, we're going to 
go look at the -- probably go look at the area of the Orbiter 
where that nozzle is late this afternoon with the RMS. We don't 
expect a problem with that but, being conservative, we'll go look 
and see if we have an ice ball out there before we dump again. 
You don't want to keep building up ice on a nozzle like this 
because it will just stay and when you deorbit, the ice ball 
could come off and ding a tile during reentry. We don't expect 
this to be a problem, but we will look at it this evening and, 
hopefully, we'll even get some live TV of that event down. And 
with that, J'll open the floor to questions. 

PAO Okay. tn the front row here. 

FISHER James Fisher with the Orlando Sentinel. Where 1s 
that nozzle on the Orbiter? 

STONE It's on the left side of the Orbiter down under 
the forward edge of the payload bay door. 

FISHER On the OAST, yesterday afternoon it was my 
understanding it was bending a little bit around the mast. Now, 
I checked this morning with the Lockheed folks and they ~aid that 
that was because of the contractions in the cold, when it was out 
of the sunlight. What is the temperature variation in between 
the, when it's in the Sun and out of the Sun, do you know? 

STONE It's a significant gradient but I really don't know, 
on the mast itself, exactly what that would be. 

FISHER Does that seem to be the case, they were talking 
today about movements as a result of the test, but does that seem 
to be the case, that it's contracting because of the ••• 

STONE Yes, there was a lot of discussion about that 
yesterday afternoon with the crew. And it appears that when it 
goes into the cold side, it does bend one way and when it goes 
into sunlight, it straightens back up. 

FISHER Is that a normal cold, heat type of contraction, do 
you believe? 

STONE I believe that's the case, yes. 

FISHER Okay, thank you. 

PAO Way back there, Pete. 

DYE Lee Dye, L.A. Times. When you're maneuvering the 
Orbiter with that sail extended, is there d significant 
difference in the way you maneuver? In other words, is it like 
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trying to drive a car with a full glass of water in your lap, or 
-- I mean how much difference is there in the way you maneuver it 
with it extended? 

STONE Well the OAST is proving to be very stiff, in fact, 
stiffer that we expected it to be. It doesn't move around as 
much when you pulse it with the vernier jets on the Orbiter. You 
have to maneuver very slowly with the OAST up just because it is 
a flexibl~ mast up there and you don't want to bend it and break 
it. So we are limited 1n our maneuver capability to the vernier 
ReS jets and we set the pulse size on the jet firings down as low 
as we can just to minimize the motion of the mast when we 
maneuver. 

DYE It's Significant enough then that if you had ridden 
this thing many times before, you would recognize a very 
substantial difference in the way it maneuvers with it extended? 

STONE Well, to the crewman, the only thing he sees 
different than the way he's flying any other time is that we've 
got maneuver rates that are much smaller than we normally 
maneuver with. But most of the maneuvers we're doing today with 
the OAST are automatic maneuvers where the pilot hits a button 
and 15 minutes later he's in the right attitude. So it's not __ 
he's not getting any feedback from the stick and making it feel 
like it's sluggish. It's not that type of thing. 

PAO Mike Meechen, Gannet News. 

MEECHEN Randy, can you describe a few of those maneuvers? 
Is it going all the way from payload bay toward Earth, to payload 
to Earth, tail up, tail down, howls the ••• 

STONE This morning's test that we started off the day was 
the Orbiter tafl to Sun. And that was to do a performance test 
on the solar cells that are on the solar array. You know, 
putting the Sun directly perpendicular onto the sail. The rest 
of the maneuvers today have been just tweaking up the attitude. 
We're in a gravity gradient attitude, and what that means is that 
the Orbiter and solar array package is relatively stable, it 
stays in a same attitude even though you turn off the reaction 
control jets, it stays in that attitude because of the torques 
that are put on the vehicle from gravity as it goes around the 
Earth. And the only maneuvers we're doing from that attitude is 
just to tweak it back up. When we're in free drift, it drifts 
out a little bit and we put it back in that attitude. 

MEECHEN So youlre really not any kind of a barbecue 
modified barbecue roll or anything like that? 

STONE No, we're not. 
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MEECHEN Okay. We've been talking about whether the mast 1s 
bending and stuff. Have you gotten some some data as to how well 
those solar cells are generating electricity? 

STONE I haven't gotten any information on that part of the 
performance testing at all. 

MEECHEN Do you expect that to come down live or will that 
waft untll after the '" 

STONE 

PAO 

That's primarily a postflight analysis question. 

Paul Recor, Associated Press. 

RECOR If, with your TV survey. you do discover an ice ball 
that poses a potential hazard to some tile, are g01ng to Sun soak 
to get rid of the ice, or something, or what? 

STONE Well, our plan today would be we'll do a number of 
temperature cycles on that nozzle with the heaters that are on it 
to see if we start getting a normal signature on those 
temperatures. If we found an ice ball out there, what we would 
do 1s consider a thermal attitude that would melt it. But we 
know that that's a very slow process. I don't expect much fce to 
be out there. This is just a very conservative thing. Since we 
have seen it before on one previous mission, we want to go make 
sure we don't have that phenomenon starting. We are convinced we 
don't have much ice out there because the dump went normally 
right to the end. It didn't -- when we had this problem on, I 
believe it was flight II, the dump stopped and we couldn't get 
any more water to flow out the nozzle. And we don't have that 
situation. It did dump normally right to the end of the dump. 
So we think we just have a little bit of ice out there and we 
just want to take a look at it. 

RECOR 
the ice? 

On flight II, was there tile damage as a result of 

STONE There was some damage 1n reentry on the OMS pod that 
people suspect was caused by an ice ball coming off the side of 
the Orbiter and striking the OMS pod. There was tile damage, 
yes. 

PAO Dr. Thornton Page, Sky and Telescope magazine. 

PAGE This 1s old Shuttle glow Page. I still would like 
to know whether the crew has seen anything of Shuttle glow around 
the sail. 

STONF. Have not reported it. I have not ••• 



STS 41-0 CHANGE-OF-SHIFT BRIEFING p5j 9/02/84 11 a.m. PAGE 5 

PAGE Would it be possible to get them to turn the lights 
off in the middle of a night pass and have a look? 

STONE The lights are on so you can do data takes 
intentionally, and I'm afraid we'd have to negotiate that with 
the other folks that are flying science on this mission. 

PAGE It would only be a minute or so to do it. 

STONE Unfortunately, you can't turn the payload bay lights 
back on that quickly. 

PAGE Oh, really? 

STONE You don't cycle them on and off like you do a light 
in the room. 

PAGE How long would it take? 

STONE Let me put it to you this way. I don't think we're 
going to do that. 

PAGE 

PAO 

Okay, I give up. 

Okay, back over here. 

McCONNELL Malcolm McConnell from Reader's Digest. Three 
questions. Compared to the other maiden flights of Orbiters, 
(that is not a sexist) -- first flights of Orbiters, is this, the 
total problems seen to date, hardware, whatever anomalies, burnt
out light bulbs, all the rest of it, is this a cleaner, better 
shakedown flight than the other ones? 

STONE Well I haven't gone back and counted. Since that 
question is popular, maybe I ought to go back and count the 
failures on the other first flights of Orbiters. But this is a 
very clean Orbiter and comparatively, I guess you would -- the 
first flights of them have been all fa1rly clean. We have seen 
some sensor failures on all of them. And, unfortunately, I 
didn't keep score~ and I probably should have. 

McCONNELL 

STONE 

That's history, after all. 

Somebody kept score, I'm sure. 

McCONNELL Second question. I'm not a computer man, so I can't 
probably ask this right. The modifications to f11ght control 
software for this vehicle and this flight, have you seen any 
indications of timing, interface problems, that kind of thing as 
per the master events controller problem before launch? 
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STONE 

McCONNELL 

Absolutely none. 

Are you looking extra for those kinds of things? 

STONE We11, the timing problem that you're referring to 
with the master events controller is not present on-orbit because 
we don't use that particular device, and it was unique to that 
device. So it's not something that we would expect to see on
orbit. There are no other devices that operate in exactly that 
same manner that require that type of interface. 

McCONNELL 
standard? 

For the reentry interface software. That is 

STONE Standard. There's no change because we don't use 
that MEC for deorbft. 

McCONNELL Not just the MEC, but the reentry software in 
general, is this software for reentry the same as for 0ther 
vehicles, basically? 

STONE Ves, it is. 

McCONNELL Oaky. My third question. Is there any way to 
monitor particles accruing on the film plate of the solar array, 
in other words, from the vernier firings and just the general 
environment? 

STONE Not in real time. Of course, I'm sure everyone will 
be anxious to look at the arrays whe~ they get back, but not in 
real time. 

McCONNELL During the live cell tests -- what 11m getting at is 
if they are picking up stuff from tho vernier firings or the RCS 
firings, would there be any way to tell changes in voltage or 
that kind of thing. Or is that .•• 

STONE 

McCONNELL 

PAO 

r doubt if it's that sensitive. 

••• too sensitive? Right. Thak you. 

Doug Miller, KTRH radio. 

MILLER Now that -- well, matter of fact yesterday, you got 
the three satellites off, now would it be fair to say that it's 
all pretty much downhill from here? 

STONE 

PAO 
Press. 

Literally, it is. About 160 miles downhill. 

Any other questions here? Paul Recor, Associated 

_ ..... "V_~ ___ . _"._._-:---' _______ ~ ____ _ . . . . . 
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RECOR Where do you stand on the cryogenics, are you fat on 
those right now or about where you expected to be on the budget? 

STONE We're about where we expected to be on the budget. 
Once we got to orbit and knew exactly how much we have, we've 
been following the standard depletion lines down just like we 
expected. 

RECOR So there's little likelihood of an extension or 
anything like that? 

STONE As far as oxygen and hydrogen to run the fuel cells 
and provide atmosphere to the Orbiter, there is certainly enough 
to extend a day. There is no plan to do that, especially since 
our primary objectives are getting accomplished in as timely a 
manner as they are. 

PAO 

FISHER 
Wednesday? 

PAO 

Okay. Jim Ffshp.r, Orlando Sentinel. 

Do we have an official landing time at Edwards on 

It's whatever is on that orange card. 

STONE It's still nominal with the cards you got. We'll 
tweak it a minute or so but it's still a little early for us to 
start tweaking. 

FISH[R Does that take into consideration the 7-minute 
difference on launch? 

PAO Well, you I d have to add ... 

STONE You need to add that 7 minutes, basically. It won't 
be quite equal to that 7 minutes, but it's very close. 

PAO Oaky, let's go to the Cape for questions. 

REDFORD John Redford, New York Times. When do you intend to 
extend the solar sail to its fullest length and when you do that, 
will you be doing some different maneuvers at that time? 

STONE Well, the first 100 percent extension is scheduled 
this afternoon on rev 52. Let's see, thrt will be late this 
afternoon, and 11m not sure exactly what time it is at Eastern 
Standard Time, but we will not maneuver with the OAST at 100 
percent. What we're going to do is take the Orbiter to free 
drift and we're going to fire some particular singl~ thrusters to 
look at the dynamics of the array when you fire a doublet, 

-. -~-.--"'---; -_ ... _ ... ---~- ~ - --., ~ - -- - - .. 
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you know, a pulse in one direction and an equal pulse in the 
other direction. But we will not maneuver. But we are doing 
jet firings to see how the array does respond. 

REDFORD And you said that it's stiffer than you expected. I 
think yesterday you said that the prediction was that you'd have 
deflection of about 10 to 14 inches. What kind of deflection are 
you seeing? 

STONE Well. in the one test that we got data down this 
morning, we had about 4-1/2 inches in X and I think 3 inches in 
Y. And that was a test where we were trying to excite the array 
in two different axes simultaneously. And I was told that was 
about half what was expected, and I think the number yesterday 
was around 7 or 8 inches when we did the first deflection test. 

KSC PAOL 

PAO 

We have no more questions at KSC. 

Back to Houston. Mike Meechen. 

MEECHEN According to our schedule, they're supposed to have 
already done that 100 percent test. Is something wrong with the 
schedule? I have listed here a dynamics test at 100 percent at 
8:20 this morning on rev 49. 

STONE As far as I know, there's never been a 100 percent 
test scheduled this morning. I'm looking at the CAP that was 
published preflight that we're operating from. And the first 100 
percent test 1s on rev 52. 

PAO Okay. Doug Miller. 

MILLER Randy, 1s this part of the rescheduling that was 
done early today whenever Judy just decided that she wanted to 
take a little longer look at it at 70 percent? 

STONE No. Judy wasn't taking a little longer. Actually, 
what she was doing 1s that we gave the crew an option last night 
on how they wanted to put 1n the shopping list items. They knew 
they were going to be able to get ahead today because we could 
maneuver and since they are the best judges of how to schedule 
their time on-orbit rather than us here on ttle ground, we gave 
them the shopping list items and that was Judy's cut at how she 
wanted to insert those shopping list items into the day's 
activity. And basically, if you could keep track of all those 
numbers she was reading down, what it did was move everything 
back about a rev after the performance test. And then at the end 
of that first package of three tests, she inserted one of the 
shopping l1st items. And she is subsequently moving things back 
and inserting other shopping list items. 
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MILLER So this was nothing that was added earlier today. 
It was my understanding from talking to the folks out here that 
the change from the card that Mike was referring to, to what is 
actually going to be performed was a decision made in the past 
few hours. But this is something that was made in the past few 
days or weeks or whatever? 

STONE Let me give you some of the history of it. Over the 
last couple of weeks, we have done some scheduling change. I 
don't know what card you're reading from, but we had come to an 
agreement on how we wanted to arrange these tests in the CAP 
knowing that it was conservative and knowing that we were going 
to insert some shopping list items. And we kind of left that 
open until we got flying and understood exactly how we were going 
to be able to maneuver. We did make some decisions last night on 
what the shopping list items were for today. But as far as major 
changes in our plan of attack, there have been none. 

PAO Any further questions? Thank you very much. 

• ~__ • ___ ~ _'0''''""' ". ________ ~ __ .-' _ 
- -- -



STS 41-D CHANGE-OF-SHIFT BRIEFING p6j 9/02/84 7:10 p.m. PAGE 1 

NESBITT Okay, well good evening and welcome to this change-
of-shift press conference with off-going Flight Dfrector John 
Cox. We'll go ahead and turn ft over to John and let him tell 
you what's been happening on the last shift. 

COX Thank you. I think probably most of you have seen 
the water growth item that we have going today - the crystal 
growing outside the dump nozzles. The EECOM's this morning 
noticed that the temperature funnies that we were seeing on the 
vehicle. we did see a temperature funny at the end of the water 
dump this morning. And that prompted them to want to take a look 
at the nozzle to see if there was any sort of ice buildup out 
there, before we started doing the waste water dump. And we 
scheduled the crew for a survey, nobody expected to see much out 
there. but I think we were all quite surprised by the large 
crystal that's growing outside the supply water dump line or 
outside that nozzle right now. What we're doing tonight is 
revising the crew activities for tomorrow to allow us to k~ep the 
vehicle in a thermal attitude that'll keep that crystal exposed 
to the Sun as much as possible. to see that might help the 
situation. The concern that people ~ave over this situation 
stems from flight 11 when there was a theorized, a water ball of 
some sort, of an iceball, that d1d some damage to the left OMS 
pod. I don't think anybody has totally nailed down what the 
phenomena was that happened, but something probably like what 
we're seeing out there contacted the OMS pod at entry, more than 
likely. So, we're obviously concerned about that and working on 
ways to remove both that crystal and to take care of the problem, 
the fact that the waste tank is not able to be dumped right 
now. There is no fmmediate critical problem with not being able 
to dump the waste tank but the bias emulage time wetve asked the 
crew to start using the Apollo bags. Going on to the 
accomplishments for the day, from a sci~nce standpoint, crew 
activities were spectacular. They completed all of the scheduled 
OAST activities plus they picked up the complete shopping list 
that we had provided them of extra activities for the day. So, 
the end result was we have completed one each of every type of 
input that we can use to stimulate the array. And we've done it 
both at the 70 percent and at the 100 percent limits and the data 
has been very pleasing, it's all well within the predictions. and 
so the OAST folks are very pleased with what they've seen so 
far. Tomorrow's CAP had planned basically re-runs or slight 
variations of the same type of data that we took today. Probably 
the approach tomorrow in that area wfll be to build a shopping 
list and if we do take care of this ice crystal problem early in 
the day, then we would work off that shopping list to accomplish 
whatever the OAST folks may still yet want to deal with. The 
other activities we're thinking about for tomorrow is we May go 
ahead and do that CRT changeout that we've been talking about 
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saving since we're holding attitude right now in this thermal 
situation. The folks tonight then are also looking at various 
options of how to help the waste water situation and what we 
might do to remove the water crystal on the outside. And with 
that I'll be happy to take questions. 

NESBITT Okay, we'll take questions in Houston here and 
we'll see if there are any at the other centers. Carlos Byars. 

BYARS I've got two or three items on my shopping list, 
John. On the nozzle - is this one nozzle or two, is it one. one 
J know is on the port side, is there also one on the starboard 
side that's effected? 

COX The two nozzles we're talking about are the supply 
water dump nozzle dnd the waste water dump nozzle that are both 
located on the port side of the vehicle between the wing and the 
doors when they're open and they're right up close to the crew 
module that are just at the very beginning of the doors. And 
they're separated by about seven inches. When you saw the TV 
views, the fce crystal that you saw growing was actually covering 
the supply water dump nozzle. 

BYARS How about CFES? Is Charlie continuing to run that 
in manual and how's it going? Is he. I assume it's continuing to 
run overnight, basically how is CFES working? 

COX CFES has been working very well. It's been running 
in manual. They've gone ahead and stayed in that mode. He 
performed an assay today and he said it was very good assay, He 
has picked up another liquid sense indication which says maybe 
his vacuum pumps are also seeing a little bit of liquid which 
means the degasser situation probably isn't as optum as he'd 
like, but apparently it is causing no problem and the assay 
showed he's making good product. 

NESBITT Okay, Paul. 

PAUL In the pictures there was a long, long crystal at 
the vent that was at the top of the TV picture as it was shown to 
us and there was another vent right below it which later 
accumulated fce. The waste one is at the bottom, isn't it? 
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cox Thatls right. 

PAUL And both of them are accumulating ice. Is there 
some sort of failure of the nozzle heaters or something or do you 
have a theory as to why this occurring? 

COX No, we donlt have a theory, 1111 answer the second 
part first. We looked at this very hard to see whether we 
thought this was occurring on previous flights. For all we know 
this may have been occurring on previous flights and after flight 
11 when we suspected thatls what caused the OMS pod damage we 
went back and looked at temperature signatures and see if we 
could identify the cases where ice was probably building up and 
we came up with some theories related to some of the temperature 
signatures. 

PAUL 
today? 

Thatls what caused the folks to want to go look 

COX When we actually did the second dump of the waste 
line, its temperatures were plenty warm enough and should have 
been a completely successful dump without any trouble. The only 
concern, was would it contribute to the crystal that was already 
there, based upon the theories that we had to date. It did 
successfully dump seven percent of the tank and then you saw, 
just fn a few seconds, that crystal began to grow and the crew 
shut it down on the waste line. 

PAUL take it this was not the first dump of that 
bottom valve. 

COX This was the first dump of the bottom one. 

PAUL Oh, it was the first for the bottom one? 

COX This was the third dump of the top valve, the first 
dump of the bottom one. 

---""---_._ .... - --~-- --,-" ._." ~ -.. -.-
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PAUL Alright. can you give us some dimensional 
indications of the large crystal t the one at the top? I mean was 
it a foot long, 3 feet long, or what? 

COX If you have those TV pictures you might, as a 
reference, that nozzle is about 2 1/2 in. in diameter, that dark 
area that you see, and so just eye ballinJ from that I was 
guessing somewhere around 18 in., I think that's what the crew 
was guessing. 

PAUL Okay, then one other thing. Do you have an 
estimate on the weight of this? 

COX No, there is a lot of speculation. A lot of people 
think it's a very light crystal and least that top one you can 
see by the shape, that's sp,'ead out, that it doesn't look like 
it's a big solid, heavy thing, it looks like it's a crystalline 
type structure. And also the time that it probably occurred over 
looks like was very short. It was a very, right at the end of a 
dump, they saw a sharp temperature decrease and that's the reason 
we went chasing this, to look at it to start with. So, it wasn't 
exposed to a large volume to start with. 

PAUL And one final question. Would such a light crystal 
be consistent with the damage suffered on the OMS pad for the 
earlier flight? 

COX Well, I think that's what everybody is out looking, 
you know the velocities you're dealing with mayor may not take a 
very heavy thing. 

NESBITT Dan Molina. 

MOLINA Dan Molina, NBC News. How concerned are you about 
this? Do you absolutely want to get that ice off of there? Will 
you, under any circumstdnces get it off, or might you reenter 
with it still on there? 

COX That's obviously an option, to enter with it the 
way it is. I think the way the thought process is going right 
now, we'll probably do something to try to get it off, primary 
jet firings or bump it with the arm or something. Just because 
we don't know exactly what caused the OMS pod 
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damage before and if there is any choice weld probably like to 
get rid of it. 

MOLINA From what you've said, I gather that you really 
don't have a, it's only guesswork as to how long it might take, 
keeping the Orbiter in the attitude that it is in now, to get 
that to melt off of there. You really donlt have any reasonable 
expectation of that? 

COX There were some numbers, if you believe that that 
were solid ice, and flat against the surface of the vehicle, the 
computations show that it would take one day to sublimain off 
about a 1/4 of an inch. However, that's not solid fee and so the 
theory is kind of open for question and we plan to take a look at 
it again tomorrow and see how well we've done. Tomorrow, as part 
if the activities, we plan to again take the arm out and take a 
look and see how well things have progressed during the night 
while we've been in the warm attitude for ft. 

MOll NA Is it possible to bump that thing with the arm? 

COX More than likely it is, the folks are looking at 
that right now to see if it can reach that without bumping any 
other part of the Orbiter. 

NESBITT 

BERGMAN 
off? 

COX 

BERGMAN 

Okay, Jules. 

John, is there any doubt that the Sun will burn it 

In time, it's just time is the factor. 

For reentry? 

COX Well, as I was explaining before, at a quarter of 
an inch day, if it were so11d, that's how long it would take. We 
know it's not solid, but we don't know how much is there and 
again, the only important part 1s get it warm at the interface to 
the Orbiter, so it leaves the Orbiter. So, we don't know how 
long it would take, if you totally relied on the Sun. 

• -to- __ ..-_ -.... ...... _. ____ ..... _" __ . 
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BERGMAN In other word$, if it is solid and there's a 
quarter of an inch a day, it's not likely to come off in the 
dimension before reentry time. 

COX Right, but I think even the pictures you see, 
indicate it's probably not solid. 

BERGMAN My second question is, you speak of reactor jet, 
reaction jet firings to bump it off, shake it off, is that really 
possible to do? 

COX We don't know, but probably - one of the theories 
in house 1s this may have been happening on other flights and 
we've only seen this OMS pod damage on the flight where we knew 
we had a cold line that wouldn't heat up. That was on flight 
11. We recognize that we were down 1n a cold region there and 
chased it and sure enough we ended up with the damage at the end 
of the flight. So, on other flights we may have seen something 
like little signatures of this, 1n fact, we have seen suspect 
signatures like the one we went chasing today on other flights 
and we haven't suffered any damage or any indication that this 
has been there and the only thing that we can hypothesize is 
maybe when we got on the primary jets. it came off. 

BERGMAN Two other questions. Which will you do first? 
Fire the jets in the hope of shaking it off or use the arm to 
bump it off with? 

cox The folks are looking at that, I have no idea. 

BERGMAN And what can be avoided, what steps can be taken in 
the future to avoid this happening? 

COX Well, we thought we had a plan on controlling 
nozzle heater temps properly to prevent this from happening from 
right here, so, we'll go back and take a look at it. I don't 
know what the answers will be, but what we're going to do for the 
rest of this flight, as far as the potable water is concerned, is 
we'll boil that through the ~ES and take care of getting rid of 
the water that way. As far as the waste water 1s concerned, 
we're looking at replumbfng techniques tomorrow. we may take one 

~ -,:----.. --. . - --- -1- ~~ - --:- ... . . . 
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of the portable tanks and make a waste tank out of it. We may 
drain the current waste tank bags and stow them in the wet trash 
area or something like that. So, that's what folks are looking 
at at the moment. It's a hose that you take out of your IFM kit 
and hook up. 

NESBITT Frank Seltzer. 

SELTZER The question is I guess, on this reconfiguration, 
1s that a weight problem at all? You can't vent any of this 
water when you reenter? 

cox No. There wouldn't be any concern there. 

SELTZER And on the STS-11 when you had the problem, how 
much of a damage to the OMS pods and is that much of a concern, 
how serious are we this time, do you think? 

cox I don't know how to exactly quantify that. It was 
a damage that came through the tile and allowed some slumping at 
the front part of the OMS pod. They pulled the pod and we had to 
swap pods before we flew that vehicle again. So, we don't want 
to get into a case where we have to pull the OMS pod off and 
substitute in while we rework the front of it. 

SELTZER But, at no time, no one was 1n danger on that 
because it was on the OMS pod. 

COx If you look at all the white surfaces of the 
vehicle, they never see that high a temperature that you're going 
to cause any real serious damage. 

SELTZER How serious is it this time? If you can quantify 
that. Is it something to really worry about or 1s it kind of a 
minor concern still? 

COX I think it's probably at the concern stage right 
now. It's a phenomena that we finally saw. A lot of people have 
been proposing over the last several months to maybe watch all of 
these dumps and see what actually 1s g01ng on during those. We 
did watch one on flight 41-C and it didn't look 
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anything like this. when that dump occurred. So, it just all 
came out, it seemed like in a constant stream, and there was a 
little bit of frost left around the nozzle area. This 1s a 
completely different phenomena and people don't understand it. 
So, it's of a concern because we don't understand it and don't 
know what damage could occur, but because we do have the 
experience from the previous flight, we're paying a lot of 
attention to it. 

NESBITT Okay, Carlos. 

BYARS John, these nozzles are heated, are they not? 

COX Yes, they are. 

BYARS Is it the nozzle or the pipe going to the nozzle? 

COX Well, it's all one connected piece of metal and you 
wrap the pipe coming up to it with heater element. So, you 
expect that the nozzle itself is also getting warm. You can also 
look at that though, if that piece of metal did get warm, you may 
melt the ice that's in the immediate contact with it and have a 
water type of interface at that point, but where the rest of the 
crystal is al so attached onto the thermal protection system, you 
didn't probably warm it up at all. So, it is probably still 
remaining attached in those areas. 

BYARS That TPS works both ways. 

COX That's right. 

NESB ITT Paul Reiser. 

REISER Are you suffiCiently concerned on this to be 
considering or discussing a possible design change? 

COX I don't think anybody at the moment 1s working on 
that problem. Right now, they're working on the concern of what 
we have out there. 

. . -.... -,..--...-~. -- -- ~ . ~ . - . . 
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REISER Other than the Apollo bag situation, has this 
caused any change in the crew schedule or their activities and, 
in other words, are you losing anything as a result of this? 

COX I tried summarize a little bit of that to give you 
a prospective of what we're thinking about for tomorrow. The 
OAST is wh~t was scheduled on the basic item other than the in
cabin CFES work and photography type work that we had planned for 
tomorrow. Th~ OAST requires particular attitudes that we go 
to. We're going to choose to stay in the attitude we're in right 
now, trying to put heat into this fee crystal, until we get that 
problem, either by bumping it wfth the arm, or firing jets, or 
whatever the people come up with over the night, or if it 
sublimates on its own with the thermal input. So, that seems to 
be the focus right now. So, the morning activity of the crew 
will probably be taken up with just malnta1ning that attitude and 
then getting on with incabfn things that they can do. One of the 
things they will probably do is replumb the waste thing, if that 
turns out ~0 be the recommeodation by the morning. And the other 
thing would be that CRT changeout that we've talked about 
doing. If we somehow clear the problem, either with the jet 
firings, or with the arm, or whatever we come up with, then we'll 
probably pick up the OAST activities 1n the afternoon. looking 
at what we did today, we did almost twice as much as we had 
planned. We feel that it's probably, would not be that difficult 
to pick up most of the OAST activities in just the afternoon 
period that we're scheduled for tomorrow. 

NESBITT You had a followup there, Paul. 

PAUL How much of the OAST activities are you willing to 
give up to deal with the ice problem, if you have to give up any? 

COX think as far as we are right now, as I said 
earlier, we have done one each of everything, but they are reruns 
and I think the OAST people are very happy with what they have so 
far. The only tests that remained on their priority list that we 
carried on the f11ght plan, or in the crew checklist, were items 
that w~'ve had to put lines through anyhow for this fl fght based 
upon the Beta angle change and the reman1fest. So, we won't be 
picking those up. So, all we're talking about is extra runs of 
the type that we have right now. And I think we'd be willing to 
any or all of those could go one way or the other. 

NESBITT Okay, Jules. 
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BERGMAN John, is it just the OMS pods that could be damaged 
or are fl i ght control surfaces to get damage as well. 

COX I think the location in the flow streams that we 
looked at from the flight 11 case tndicated that the OMS pod ii 
probably the most likely candidate. This is above the wings and 
so you're not likely to hit any of the, you're not going to hit 
the body flap, you're not going to hit the wing area or the 
elevons. I suppose you could say the vertical stabilizer, if you 
missed the OMS pod, might be there, but it looks like it's 
outboard enough that you probably don't have that as a flow 
concern It looks like the OMS pod 1s probably the primary item 
to hi t . 

BERGMAN Nevertheless, are you not concerned about, assuming 
it is ice and it has some mass and depth to it ana thickness and 
weight, are you not concerned about hitting the vertical 
stabilizer? 

COX I think we're concerned about it hitting anything 
and that's why we'll probably choose to deal w1th it while it's 
on orbit as opposed to carry it with us into entry. 

NESBITT Okay, Dan? 

DAN If you were to lose an entire day of OAST activity 
tomorrow, would you c6nsfder staying up an extra day to try to 
get that activity 1n? 

COX I suppose that's a conSideration, we really haven't 
thought much about that item so far. 

DAN If it were to turn out and I realize this is 
speculation, but if it were to turn out that this is a solid mass 
and you couldn't bump it off with the arm, would there be any 
consideration given to an EVA? 

COX That's an option, but that wasn't one that 1s being 
discussed at all. So, it's down the road a ways as far as an 
option. 

----_ .. --.~- --_.-.- --- --~--., ~ - . 
. -
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NESBITT 
other centers 
peace. We'll 
very much. 

END OF TAPE 

Okay, I don't believe we have any questions at 
unless they speak up now, or forever hold your 
just go ahead and call this one over. Thank you 

• -.-____ .:----" _ .... _._~ ____ •• w~ ~ _. __ 
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LAWRENCE Good morning everybody, welcome back, you all 
remember Randy Stone, our lead flight director for 41-0. We'll 
ask Randy to debrief on his shift and then invite your questions. 

STONE Good morning. As you all may kn~w, we delayed the 
start of the OAST activities today to give the crew an 
opportunity to check on our illusive 1ceball that formed on the 
side of the Orbiter yesterday during a water dump. We had the 
morning scheduled for the crew to start looking, using the arm to 
look at the ice about an hour and a half after wakeup. The first 
pass after wakeup we noted that the arm was already uncradled and 
Hank was taking it over to look at the icebal'. So, he wanted to 
see if we harl done any good last night with our side Sun to try 
to melt the ice. The ice - there was some decrease in size of 
the iceball from last night until this morning. And we, after we 
looked at it through the TV cameras, we elected to do a primary 
RCS firing in a real tight deadband to try to shake the Orbiter 
and shake the iceball off. We did that and then took the arm 
back out and looked at it and we still had our icebal'. So, 
after some discussion we elected to break out of the side Sun 
attitude, even though it appears to be doing some good in 
sublimating the ice, it's a very slow process. We elected to 
change the attitude and continue with OAST operations today. As 
I left the control center, the OAST was extend~d to 70 percent 
and they were starting the first of their tests today. We expect 
to accomplish all of the OAST testing today that was scheduled 
for the 41-0 mission. So, that experiment is quite happy. CFES 
is now doing well. It had a shutdown during the night. Charlie 
got up and did his thing and it restarted and I don't have a new 
completion time, but I suspect it's not over 30 or 40 minutes or 
an hour different than what was predicted yesterday when we told 
that they would complete their sam~le. The Orbiter has had a 
couple of things happen to it today that J'll tell you about, 
none of which are serious. One of the hydraulic systems 1n the 
Orbiter, a pressure in the accumulator that ~eeps the loop 
pressure such that allows the main pump to start when you need 
the hydraulic system, the pressure in that accumulator started 
decreasing this morning and set off an alarm. And the crew 
response to that alarm is to turn on the circ pump and build the 
pressure back up in the accumulator and then turn off the circ 
pump and see if it leaks back down. And it did leak back down 
and we have turned that circ pump on and are running it 
continuously to keep the pressure up in the accumulator. We're 
not leaking any hydraulic system, any fluid overboard, it's 
inside, it's internal to the loop, and it's not a serious problem 
with the loop. The loop will work just ffne, but we do need to 
keep the circ pump running to keep the pressure up in it so it 
will have the normal pressure at the time to start the pump. The 
ice that we have is not a serious concern. The OMS pod, which 
was damaged on flight 11, has been strengthened with some 
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STONE higher density tiles in the area that we suspect 
some ice had impacted on a previous flight and the program 1s not 
concerned about the size of this particular iceball befng any 
threat to the Orbiter OMS pod. The only inconven1enc~ this gives 
us that we can not, at least we do not believe at this time, we 
can continue doing waste water dump. So, we've had to change our 
procedures there somewhat to get rid of thA waste water in the 
Orbiter. But. other than that the testing is g01ng fine today, 
the crew is in good spirits and they got off to a great start 
this morning. They were finished with all of our survey 
activities before the time that they were even supposed to be 
finished shaving and getting ready to go to work. So, they were 
anxious to get g01ng. They did replace CRT 2 with CRT 4 and that 
inflfght maintenance procedure worked very well and the CRT is 
operating normally in the front cockpit. And with that I will 
open the floor to questions. 

LAWRENCE Mike Meichem from Gannett, please. 

MEICHEM Can you tell us just a little bit more about how 
you're working out this inconvenience. Are they down to ba5ics 
here 1n space flight, I'm afraid. 

STONE Welre down to basics in spa~e flight. We're 
handling our waste as we did in Apollo. 

MEICHEM Is that for all crew members. Is the toilet 
completely up? The toilet has not failed, correct? 

STONE The toilet 1s in great shape. And Dan Germany 
asked me to tell you that personally, that there is nothing wrong 
with the WCS. 

MEICHEM The first time you've been able to report that 
one. But, has, are all crewmembers not able to use the toilet? 

STONE We have enough volume in the waste tank for one to 
two crewmen to continue operating in the Orbiter normally. 

MEICHEM So, 1s Judy the one that gets priority on that? 
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STONE Why don't you use your imagination. 

MEICHEM I see. 

LAWRENCE There hasn't been any advisory from the ground on 
that, at all. 

MEICHEM There has not, or advisory from space. 

STONE Nor will we ask. 

MEICHEM Perhaps it's a whole thing for the press 
conference, tomorrow. More seriously on it though. this water 
dump problem, what is the plan for dealing with this? You're 
going to fly a lot of missions. I thought that they had tried to 
work out something for this. 

STONE Well, I'm trying to deal with this flight and when 
we get this flight complete, we'll let the engineering community 
deal with it downstream. 

MEICHEM But, this was a surprise. was it not? It was my 
understanding that there had been a change in procedures to try 
to keep this ice buildup on that exhaust port from happening. 

STONE That is correct. 

MEICHEM So what has gone wrong? 

STONE If I knew that I wouldn't have an fceball. 

MEICHEM Okay, thank you. 

LAWRENCE Carlos Byars from the Chronicle. 

BYARS Got myself distracted with iceballs. 
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BYARS When are you, or are you going to try to knock it 
off with the arm, and if so when? I've got another question. 

STONE Carlos, we worked those procedures in the night. 
Sally Ride came in and operated one of our simulators here to 
check out procedures for bumping the iceball with the arm. We're 
still working those procedures. As you know from the description 
yesterday that the nozzle 1s back underneath the payload bay door 
and does not give the crewmen visibility to where the iceball 
is. You can't see it with the naked eye from the cabin and we 
have a ground rule that we don't run the arm someplace where we 
can't see the end effector. So, we don't like to go hide it 
underneath the payload bay door because it 1s, if you did do that 
it would be down fairly close to the wing, 10 or 12 inches away 
from the wing. We don't believe that would be any problem, it's 
just against our conservative ground rules to take the end 
effector where you can't see it and close to critical Orbiter 
structure. 

LAWRENCE Dan Molina, NBC. 

STONE Before we leave that one. That is not, we haven't 
ruled out using the arm as a technique, if we can work out one 
that everybody 1s comfortable with that is safe to do. 

LAWRENCE 
ahead. 

Why don't you ~old ~an and let me let Carlos go 

BYARS Is there any consideration being given to an EVA to 
remove th1s iceball? 

STONE Not at this time. We don't believe it's a serious 
enough problem, we don't believe it's a serious problem at all, 
so we're not considering an EVA at this time. 

BYARS How about this leak? This is something that sounds 
familiar. I believe we have seen circ pumps used in this 
situation before. Is this the same sort of thing and why didn't 
you fix it the last time? 

STONE It's the same sort of th1ng and we don't know right 
now what has caused the accumulator to leak back in the 

~ ... - '-_... ------ _ .... ..--..p "-"-- - - _. - -- . . 
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STONE system so I don't even know whether it's the same 
type problem we had on a previous flight or not. Of course, 
weill look at it when we get it back and see if it is. 

LAWRENCE Okay, Dan. 

MOLINA Dan Molina, NBC. Will you do anything specific to 
try to get that fce off now? Is there any plan of action, since 
you're not going to use the RMS to do it? 

STONE At the end of the day, today, we will go back to 
side Sun, put the Sun on the ice. We were seeing some progress 
in making the thing shrink. We'll look at it again in the 
morn1ng and we're working several procedural options to try and 
knock it off with possibly doing another water dump in kind of a 
pulsing type mode to see if we can knock the icebal1 off. The 
thfng we don't want to do is put a lot more water out ther~. 

MOLINA Mr. Cox, last night, described the situation as of 
concern to you folks. Is it less of a concern now? Do you 
really not consider it ••• 

STONE I believe after the engineering community has 
worked on it over the night and looked at all of the things we 
have done to protect the OMS pods, it is certainly of less 
concern to us. 

LAWRENCE Craig Kovault. 

KOVAULT Not to belabor the iceba1l, but how many primary 
jet firings did you get this morning when you tightened the DAP? 

STONE I don't know. We got firings in all axes and I 
didn't get an audit of exactly how many jet firings. There were 
quite a few. I had a display up and you could see jets firing on 
all pods of the vehicle. 

KOVAULT Within like a 15- or 20-second period you would 
pick up bang, bang, bang, bang, that type of frequency? 
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STONE Yes, that frequency. 

KOVAULT And another on the CRT. Did you get both CRT's 
back up when you did trade them off? 

STONE No, the only thing we did with CRT 2, when we put 
it in the back, was store it in that location. It did not work 
back there either. 

LAWRENCE Jules Bergman, ABC. 

BERGMAN Jules Bergman, ABC News. Randy, will you reenter 
with the iceball still there, in the event that the RMS, the arm, 
is not elected to knock it off, and in the event the Sun heating 
does not melt it off? 

STONE Yes, sir, we'll come home at normal time. 

BERGMAN And I have a second question. Despite these 
n1gg1ing little problems, and I think they are nigg11ng little 
problems as you put it. How will you characterize the success of 
this mission to date? 

STONE Well, we've done everything we've set out to do. 
We've deployed three satellites, who are all three still very 
healthy and going to geosync. The OAST, I expect by the end of 
the day, we'll have 100 percent of their test objectives 
accomplished and the CFES, I believe, will deplete it's sample 
before we reenter day after tomorrow. And from that standpoint, 
the mission's been a 100 percent success. 

BERGMAN And a final question. Are you happy with all of 
these little hardware type problems that you're discovering on 
Discovery's first flight? 

STONE Well, it keeps you busy all day. But, of course 
you wou!d rather not have to have that kind of busy g01ng on. 
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BERGMAN Are they more at this point than Challenger or 
Columbia had on their first flights? 

STONE Oh, like I said yesterday, I didn't do an audit to 
count them up. I have nothing on this flight that has got me 
concerned for entry. We'll work all the problems that we have 
and make sure that there are no other ramifications before we 
come home, to make sure we've done everything to make it a safe 
and successful entry day. 

BERGMAN Thank you. 

LAWRENCE Let's see, you're name and affiliation, please. 

MCCONNELL Malcolm McConnell from Reader's Digest. Randy, you 
were going to report on the sl~eping stations of the crew and 
also relative to Charlie Walker's watchkeeping on the CFES, have 
you gotten any report on that? 

STONE Well, Charlie is, I'm not sure exactly the question 
I was supposed to answer for Charlie. Charlie is sleeping with 
an earphone, so when he hears CFES alarms it doesn't wake up the 
other crewmen. So, he 1s basically keeping a 24-hour watch, but 
he ;s sleeping the normal sleep cycle. He did wake up last night 
with that one alarm. 

MCCONNELL Does he have to turn lights on in the area and does 
that kind of thing create a disturbance 1n order to recycle the 
CFES? 

STONE I'm sure, yes, turn on a light down there, so he 
can see, but I did not ask for the sleep stations, I forgot this 
morning, sorry about that. 

LAWRENCE Your name and affiliation. 

GRODE M1cheal Grode, NSI. Two questions, one of which 1s 
connected back to the iceball and connected to the CFES 
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GRODE operation. It was my understanding that Charlie 
Walker decided to continue CFES operation during the primary ReS 
maneuverin~? 

STONE Yes, the CFES team on the ground, after looking at 
the data we gave them on what kind of accelerations you'd see 
with the primary ReS jets, recommended that he keep it running 
and just monitor the pressures in the systems through the 
firing. And as it turns out, he had the auto stop earlier in the 
morning, and he hadn't gotten to the restart part of the 
procedure, so, the CFES was not running at the time we did the 
RCS activity. However, the folks said there was no problem with 
doing that. 

GRODE The other question is, after the RCS firing, the 
capsule communicator relayed up to the crew a comment in regards 
to that the boys in the back were gOing to be looking at the ice 
problem and the insulation material. Upon seeing the pictures of 
it, the fce chunk seems to be more on the thermal insulation than 
it 1s on the v~nt. Do you see any problems of the insulation 
possibly befng damaged? 

STONE 
primarily 
if may be 
face, but 

LAWRENCE 

No, I dor't see any chance of that. It is 
over the noz~le, if you look at the pictures carefully, 
out on the insulation, a small amount arcund the nozzle 
we don't expect any problems with the insulation. 

Jules Bergman. 

BERGMAN Randy, I get the feeling that the villian in this 
case or the culprit may be the frizzy insulation itself because 
the heaters and the pipe are both working as well as the outlet 
but that area is where the frizzy insulation is. In other words, 
as somebody said last night, the TPS could be working backwards. 

STONE There is a lot of discussion whether or not, you 
know that is a little different insulation than we had down there 
the first time we had this event, the blanket versus the tiles, 
but we had, we probably had an fcebal1 similar to this on flight 
11, we never went out and looked at it on flight 11. But, there 
was probably some amount of ice out there on the side of the ship 
just like this on flight 11 with the tiles versus the frizzy. 
I'm sure folks will look 
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STONE at whether or not the surface roughness of the 
frizzy may have something to do to make the ice stick or I'm not 
sure exactly what the mechanism would be there but we'll look at 
that postflight, I'm sure. 

LAWRENCE 
to Kennedy. 

Okay, we'll take one more question here and then go 

HANNEFIN Jerry Hannefin, Time Magazine. Back to the iceball 
again, Randy, sorry, just very specific though. 00 you have an 
estimate on the weight and the real shape of it? It looks 
something like an icicle growing in a get away special 
experiment. 

STONE Well, it is a rather strange looking ice crystal. 
This is a picture taken last night. Right here 1s the dump 
nozzle underneath the base of th1s. It's about 18 in. long to 
here, we estimate knowing that from here to here is 7 in., if you 
just run your fingers out, it looks like it's about 18 in. long. 

HANNEFIN Estimated weight, sir? 

STONE There are a lot of different estimates on the 
weight. If that was a solid ice mass, we assume it was a cone 
and everything in it was fee, and there was no hole, it would 
weigh 1n the vicinity of 25 to 30 lb. More likely, it is just a 
loose crystalline structure with a hole 1n it and it probably 
weighs something under 10 lb. 

HANNEFIN Spongy, in other words, sir. 

STONE Well, it's not soft. 

HANNEFIN Crystalline, I see. And finally, isn't this, not 
being frivolous, but isn't this very, it's analogous to the old 
blue ice problem of the days of the DC-4's and DC-6's that Jules 
Bergman used to fly. It was called the blue tee, sometimes it 
dropped off the cabin. 
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STONE DC-6's are before my time. 

HANNEFIN Is the analogous? Is it blue fee? 

STONE I'm not familiar with the term. I don't know. 

LAWRENCE Gee, too bad Jules isn't here. I'm sure he would 
be glad to tell us. Let's go to Kennedy Space Center and then 
come back here to Houston to see if there is anything else. 

WILFORD John Wilford, New York Times. Is there any 
thinking as to why we haven't had ice on any missions before 11 
and this one? Or do we know that we haven't had fee? 

STONE I think the answer to that is that we don't know 
that we haven't had ice. The indications that we get are 
strictly in the way temperatures react at the nozzl~ and when it 
gets bad enough, evidently it tells us that there's fee out there 
and we have now learned about this Signature and we have gone and 
looked. It's not impossible that we've had ice on every flight 
to some extent out th~re. 

WILFORD Didn't the designers of the Shuttle take this into 
account when they were developing these nozzles? 

STONE Yes sir, thatis why we have the heaters. The 
phenomena of what makes it grow and attach back to the Orbiter 
that isn't understood yet. 

ROSENTHAL Harry Rosenthal, the Associated Press. Randy, 
perhaps this goes back to your last answer, but if the pipe is 
wrapped in heating tape, and the nozzle is warm, and the fce 1s 
not sticking, what could be holding the ice out there? 

STONE No, 11m sure it's sticking to the insulation, it's 
just not covering a big portion of insulation. It's primarfly 
centered over the nozzle face, so there's probably, underneath 
that, 1s a big cavity where we heat up the water and melt it but 
it stays attached around the circumference around the nozzle on 
the insulation. 
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ROSENTHAL So that presumably the ice on the inside is hollow 
about the ~ame size as the pipe 1tsel f? 

STONE I would expect that to be the case. 

ROSENTHAL Thank you. 

LAWRENCE Okay, back here in Houston, Dan Molina, NBC. 

MOLINA I hate to beat this to death, but referring again 
to the dangers of reentry, r get the impression that your 
assumptions that the dangers during reentry are minimal 1s based 
on your guess that this thing is hOllow, that it is not a solid 
chunk of ice. If it were to turn out to be a sol fd chunk of icc, 
would you then be faCing more danger? 

STONE Let me rephrase it more positively on what we 
believe. We bel feve, at worst, it woul~ be a turn around problem 
and not a danger problem or a hazard problem to the Orbiter. 

MOLINA A significant turn around problem. 

STONE I don't know what that would be. But, if you 
damage the structure under the insulation on the OMS pod it would 
be a turn around hit, where you had to go in and fix the 
structure or replace the OMS pod and as far as a hazard we don't 
believe that to be the case. 

MOLINA For example, how much of a turn around was the 
damage, did the damage from the last mission cause? 

STONE Well, we had to take an OMS pod off another vehicle 
and the OMS pod that was damaged, I'm not sure when it returns 
into the flow, but it was a significant length of time for that 
pod to be refurbished. 

MOLINA Did it delay that return into the ••• 
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STONE No, it did not because we had another pod that was 
available for use at that time. 

LAWRENCE 

REISER 
1 t ? 

Paul Reiser, Associated Press. 

Did you not have any pod damage on flights prior to 

STONE Not any. if you remember welve seen chips on the 
OMS pods when we got to orbit, we have never correlated, until 
11 I any damage to that pod to a reentry phenomena of ice, ~hat is 
true, until we had the flight 11 incident. 

REISER Was there any change in the fuel cell system, on 
the last flight and on this one, that would cause the change in 
the chemistry of the waste water in some manner? 

STONE No sir. 

LAWRENCE Michael Grode, NSf. 

GRODE In regards to the crystal structure that youlre 
propOSing on the fceball. Are you and the pl~nning crew wflling 
to. if that be the case, to try and blow it off with a shot of 
high temperature water? Using the vent nozzle? 

STONE Well I there's not a real convenient way to get hot 
water into that system. 

GRODE Well, the vent is supposed to be up to about 300 
degrees so .••• 

STONE Well, that's the nozzle welre talking about that 
the is ice over. There's probably a dome over the ice that's 
just an afr cavity now, because you keep melting the ice. We're 
cycling that heater on and off today. We cycle it up to 300 and 
then let it cool down to 75 degree~ and run it back up. The 
decision will be made later today or tomorrow on whether or not 
we're willing to run water out to that line again to see if we 
get it up to the high temp which 1~ the normal procedure for a 
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water dump and see if we can knock it off. I don't have a lot 
confidence that that's going to do anything. What we don't want 
to do is put a lot more water out there. 

GRODE One other question. In regards to the hydraulic 
system. Is there a backup on that surge pump? 

STONE On the circ pump? No, therp.'s not. There's one 
c1rc pump per system. 

GRODE Alright and there are backups to each system. 

STONE That's right. One hydraulic loop is sufficient to 
do entry saf~ly. 

LAWRENCE 
Randy. 

END OF TAPE 

Guess that's all. Thank you very mlJch. Thank you 

" -...---~,---- -~ _ .. -;-" ---"~ - -p -- - • 
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PAO Okay. Well, welcome to the change-of-shift press 
conference with Flight Director John Cox. We have a short amount 
of time here because John would like to get to a management 
briefing that's starting at this time. So we'd like to just go 
ahead and confine the subject of the press conference here to the 
business at hand that we've been talking about. I think probably 
the -- unless John wants to bring up something else -- the 
options that are being looked at for getting rid of the icycle on 
the side and unless there's something else significant you want 
to bring up, John, go ahead. 

COX Okay, thank you. Just to clear on the other 
topics, we had a very successful day as far as the experiments 
went and I think CFES 1s back operating in a reasonable sense and 
they're running. And OAST is virtually finished. In fact, they 
are finished, they're buttoned up and closed up, and everything 
has been extremely successful on that. 

The problem that everybody is working on, which has gathered more 
interest as time has moved on. 1s the status of the ice crystal 
on the outside of the vehicle. We received an input about mid __ 
late in the day, about the time that most of the OAST activities 
were finished today, that a Rockwell analysis had been performed 
that said that this concern -- we ought to pay a little more 
attention to this concern. They went back and re-looked at some 
of the flight 11 data and believe that it was a smaller size 
chunk at a higher Mach number that may have caused the damage on 
that flight. When you compare that size to what they think is 
out there right now, we have a quite a bit larger chunk of ice so 
that is what has prompted the concern shift that has taken 
place. The management meeting that is gOing on right now is 
reviewing that data and they are trying to understand it and see 
what's different about the way the problem was originally 
analyzed and to see if that concern shift is legitimate. What we 
did today to preserve options was to go ahead and have the crew 
perform the 10.2 cabin depress to allow them to prebreathe in the 
event that we would el~ct an EVA option tomorrow. Now currently, 
that's the last item on the list of things that we are looking at 
doing. If I had to put them in some sort of a priority order, 
the first thing we're looking at doing is first, getting up in 
the morning and inspecting the ice crystal with the RMS. And 
then the next thing is -- next probable thing, again we're still 
reviewing, we have not come up with a foolproof procedure that 
everybody likes yet, 1s going in and trying to tap that crystal 
with the RMS and cause it to break off. One of the things that 
we're still tryir,g to understand is, if our analYSis was not 
right to start with, and this is a concern that we ought to be 
paying strong attention to, we don't know how much of the ice has 
to be removed. And it's not clear that you'll be able to get as 
much off as you need with the arm. So that's some of the work 

-.7 ............................ .. 
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that's going on, people trying to grade that a little bit. There 
are other EVA techniques that might be applied, but before we 
would get down to those, there are some other techniques that 
were proposed during the day, in fact, they've been proposed for 
about 24 hours now, is try other water dumps with more pressure 
on the line to try to pop the crystal off. And that's after 
keeping the base of the crystal heated with the line heaters 
with the nozzle heaters, and then hit it with a pulse of higher 
pressure. And they believe that we probably ran about 10 psi, 
somewhere between 10 and 20 psi, below what we could have had 
because we had the FES up and operating. If we went ahead and 
turned the FES off, we could bring more pressure to bear on 
those lines. There's also been a proposal to try to introduce 
100 psi oxygen to those lines and see if that couldn't be used to 
push the crystal off. 

And also we're still looking at more RCS type maneuvers. Even 
Hank suggested that he'd like to try a few on his own that he 
thinks might help and, again the tMought that we had the other 
night was these may have occurred in the past and we may have 
just lost them due to RCS maneuvers in the process. So we were 
probably a little bit surprised this morning that we didn't do 
any better than we did with what we tried to do. As far as the 
EVA's sl'~ject goes, that would be the last one on the list of 
things to do. We haven't even begun to figure out what the best 
way is to do that job. And we'd probably only do that if we 
can't get enough of it off with the arm or with any of these 
other techniques. And enough 1s what we are trying to grade. If 
we did go out and do the EVA activity, one of the ~ptions we're 
looking at is possibly sliding something down between the door 
and the side and just seeing if you could either knock it off or 
put a loop over the thing and pull it up and pop it off the 
side. That's the subject someone is looking at right now. 

There is another concept of going out on the arm down there, with 
a crewman down on that as a work Site, taking some of the typical 
EVA tools. We do have a -- one of the tool caddies has a hammer 
and a chisel in it and another caddy has a pry bar. We could go 
in there and just keep working at it until we reach whatever the 
criteria is to remove the .ice. Those are kind of the things that 
people are working on tonight. Before we would even consider any 
of those, we are gOing to go back and grade that input from 
Rockwell and find out whether or not we all agree that that is 
the right approach to be taking and whether there has been more 
or less conservatism applied in the analysis than everybody 
agrees is reasonable. With that I will be happy to take your 
questions. 

PAD Okay, we'll take questions here 1n Houston and then 
we'll go to the other centers. And if I don't call on you, go 
ahead and state your name and affiliation. Dan Molina. 
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MOLINA Dan Molina, NBC. What did the Rockwell study show 
as the maximum possible extent of damage. How bad could it be? 

COX They didn't have -- all they did was say that they 
believed that a quarter pound of ice, which they characterized as 
something that would be like maybe 4 inches by 3 inches by 2 
inches, if it came off at Mach 11, where they were hypothesizing 
the ice broke off on flight 11, that caused the amount of damage 
that we had on the OMS pod at that time. Now the concern is that 
this thing that's been out there has been estimated to be, as a 
minimum, probably about 8 pounds and as a maximum, maybe 20 
pounds or up in that range. If it started coming loose or coming 
off during entry, it probably would come off in chunks and not 
the whole thing all at once. So possibly you wouldn't get any 
more than that at anyone time striking, but since it is quite a 
bit larger to start with, that's where their concern is. 

MOLINA Obviously the potential there is to put a heck of 
a ding in the Orbiter. 

COX Right. The other -- part of that discussion, 
though, is the, one of the inputs I received today is that the 
analYSis that the other side of the community believes as 
probably more accurate 1s that ; ~ was probably something on the 
order of -- I don't know the mass, but it was probably more like 
Mach 4, which is a considerable velocity difference. Then when 
you're talking about how much energy is involved in that impact, 
you could take a quite a bit larger piece. And that's pretty 
much what led everybody to the conclusion that it wouldn't cause 
any significant damage. It if was the Mach 4 size, I believe 
that the size of ice that they were talking about was on the 
order of 15 or 20 pounds, or something like what we have out 
there. So, that's the two camps, and it's just whether or not 
the analysts shows that that's what we ought to be doing. 

MOLINA Speaking of two camps. Briefly, surely you are 
concerned that if you shoot more water in there to try and knock 
that thing off you might increase the size of ft. 

COX 
yes. 

MOLINA 

Well. there's a group of folk that believe that, 

Any thought of going an extra day at this point? 

COX We have plenty of provision and all the landing 
opportunities look like that -- we're hoping to get up tomorrow 
morning and either knock it off with the jets or pop it off with 
the arm and be done with the problem, and get on with the ••• 

MOLINA There is talk of an extra day? 

· . .' . --~--- --- .... - -~ ..... ~ - -. - .. 
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COX The only reason we would talk the extra day is if 
somehow we can't come to some agreement on the -- if all these 
other techniques don't work and we don't have agreement on what 
the EVA technique 1s to do that, then we'd probably go an extra 
day. This is kind of at I don't know if -- it's late for 
tomorrow morning type activities but maybe by tomorrow afternoon, 

.. we would have a pretty good EVA procedure together. It's tough 
to tell, it's rounding up everybody and trying to see how 
straightforward all that looks. 

PAO Okay. Mike Meechem. 

MEECHEM You started to answer what r was just going to ask, 
what kind of a time schedule are you looking at? The crew gets 
up at what time and when would you start to do things? 

COX It's the normal wakeup time, we're not moving that 
any. And then probably the first thing out of the chute is to 
get the arm out, go take a look and see how well we've done. 
We're currently sitting in that warming attitude, side Sun bias 
30 degrees tonight. 

MEECHEM Are you going ••• 

COX And we'll take a look and see how it looks and 
then, I'm just speculating, but probably the first trick is to go 
in -- if the RMS procedure, everybody reaches agr~~ment that 
they've got one that they like, and it looks 1 ike they were kind 
of homing in on one when 1 left, then you'd probably go in and 
try that one first. 

MEECHEM Are you going to scrub the press conference? 

COX Nobody has made any decision along those lines 
yet. It's still hanging and probably later this evening, we'll 
probably have a guess on that. If we're g01ng to do the EVA or 
scramble the afternoon activities that much, we would probably 
end up having to do that. 

MEECHEM And the press -- then the EVA, if you're going to 
have to go to that last step there, it would be more likely to be 
tomorrow afternoon? 

COX Oh, yes. 

PAO Okay. Jim Anskar with the Houston Post. let's try 
and keep your questions to one and a followup if possible. We 
are trying to get John out of here to that meeting. 
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ANSKAR Randy Stone said earlier today that this was a 
problem of turnaround with the Shuttle rather than any danger on 
reentry. In light of the new Rockwell data, is that still true? 
Are we just talking about damage that would have to be repaired 
or is the crew in any danger? 

COX 
anything to 
vehicle may 
though. 

PAO 
the room. 

I don't think that from what I've seen there's 
say that there's a whole lot of crew danger. The 
take a little more damage than just tile damage, 

Okay. Paul Recer, then we'll come to this side of 

RECER I want to make sure I understand the speeds. You're 
not talking dbout this study saying that a quarter pound of ice 
would hit the spacecraft at Mach 11, are you? You're talking 
about -- the craft is moving at Mach 11 but the chunk that hits 
is not impacting it at that speed. 

COX I'm talking about no, that's right because it 
has a relative velocity to start with. 

REfER Right. 

COX The difference is they believe that the piece came 
off at Mach 11 versus the piece coming off at Mach 4, and its 
relative speed is gOing to be influenced by its environment quite 
a bit, especially when you get down lower. 

RECER Well, did the study estimate the relative speed at 
which the ice would •.• 

COX 

RECER 

COX 

PAO 

I have not seen the study. 

Oh, okay. 

See, that's what they're reviewing right now. 

Jules Bergman. Right here. 

BERGMAN John, has an abhsolute decision been made that you 
wil' not reenter with the ice on there? 

COX No, no discussion on that at all yet. That's part 
of what -- they're trying to determine whether this new 
information is significant. We just did the depress in the event 
that it was. No decision at all has been made that way. In 
fact, the official position at the moment is that we're the same 
as we were this morning. it's a minor type of concern. But 
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because we have new information, there's folks meeting right now 
trying to grade that information. To reserve ourselves an option 
in the event that this new information is val id, we went ahead 
and did the depress. 

BERGMAN And a follow-on. 
tomorrow afternoon, why did you 
Hawley and Mullane prebreathing 
they are. 

If the EVA could not be before 
depress and why do YOIl have 
in the helmets, as we understand 

COX The two different ways that we can perform an EVA 
and accomplish the prebreathe. One of them requires that you 
remain at 10.2 for 12 hours and, in addition, prebreathe an hour 
on pure oxygen before going to that and bredthe 40 minutes of 
pure oxygen in the suit before depressing to suit pressure. The 
other option you have 1s you have to bite that off in a 3-hour, 
3-1/2-hour, prebreathe in the suit before going out the door and 
then the preps prior to that, which they'll have to go through 
anyhow, can range a couple or 3 more hours. So when the crew 
gets up in the mnrning, and if we're going to go ahead and do 
this EVA, or to still preserve the option for the afternoon, 
they'll have to go through the suit prep, unstow them, get them 
ready for use, charge the batteries on them, and that type of 
thing. That's a couple of hours, easy, worth of activity that 
they'll have to go through. If you also had to add a 3-1/2-hour 
prebreathe on top of that, plus brief the crew on what all the 
activities are until they were comfortable about it, and then go 
ahead and perform the drepress and go on out, you'd really be 
pushing it later than you'd like to do it. So we went ahead and 
opted for the 10.2 today. 

PAO Mort Dean. 

DEAN John, you said you hadn't read that Rockwell report, 
but you also said that you didn't think that this was a problem 
that constituted a whole lot of danger to the crew. Is that 
based on what someone who read the report told you or is it 
possible that you'll read that report and decide perhaps there is 
a danger to the crew? 

COX It's quite possible you could get anything out of 
this. And that's what the folks are looking at right now. 

DEAN Okay. 

COX Rockwell believes it's a safety concern. NASA is 
looking at it right now to try to see if they agree. 

DEAN Okay, just to clear that up. When you said you 
didn't think there was a whole lot of danger to the crew, that 
was not based on any analysis of the Rockwell report as yet? 

- -- .1;. - - -". ~ ~ ~ • 
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COX No. The only way it came as an input was it may be 
a safety concern, the vehicle would probably take more damage 
than happned on flight 11. 

PAO Okay, Carlos Byars. 

BYARS John, could you give us a rundown on the time1ine 
of these things? I'm getting kind of lost. From the time of 
crew wakeup, what time do you think you might go be banging on 
this thing with the arm, and then what would be a conceivable EVA 
time, conSidering the way you are approaching the preparation? 

COX Okay. I'd just be giving this right off the top 
of my head here, but I can -- I'll try to help out a little bit. 

BYARS Your head is better than mine. 

COX It would get up at the normal wakeup time and have 
the 3 hours of posts1eep activities. About that time, probably 
the first activity would be take the arm out and inspect, and 
then if you still have the crystal, which we expect would still 
be there, probably fire jets to see if we can shake it off. 
Then the next activity would be blimp it with the arm. That whole 
time period is about an hour's w0rth. 

BYARS What time are we starting from here? 

COX Wakeup plus 3 hours. 

BYARS Okay. What's wakeup in the morning? 

COX It's a nominal wakeup time. Whatever the CAP 
shows. 

PAO Yes, 
I think there's a 

we just have to 100 kat 
sleep clock counting. 

the clocks out there. 

COX Okay. Then you want to know when the EVA 
probably 1n parallel, Mike Mullane and Steve Hawley are the EVA 
people and Judy Resnik 1s the one that helps on this, so they 
would be getting all the gear out and unstowing it and going 
through those things so that we don't have to take overhead 
serially if we decide to go that way. Then if we elect to go 
ahead and do thesa other options of pressurizing with water ancl 
all those other tricks after we've tried these first ones, then 
we'd probably exercise those next. Probably about, say 3 hours 
or 2 hours after wakeup, if everything else had failed, then 
you'd probably get into the EVA prep activities and probably be 
depressing another hour or two after that, and gOing on out. So 
it basically would ~e an afternoon activity. I might also point 
out that to support all of this, we've asked TORS to be up at, 

- ..... --... ----~- -- ..- ........... - - -, - -- --,_. , . 
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not the very first opportunity, but the second opportunity of the 
day after the crew is awake and then stay up continuously for the 
rest of the day. 

PAO Craig. 

COVAULT John, explain the issue with the arm and both the 
-- the issues with the end effector camera and the elbow camera 
and what's giving you concern about getting up underneath. 

COX This vent line is about 10 inches above the 
wing. Nobody wants to go damage the wing. The end effector 
itself is about a foot, 13 inches, in diameter, something like 
that. The camera with its light above it sticks out about 20 
inches. So you're really talking about a pretty big size 
something you're trying to wave around and you only have this 10 
inches above the wing. The problem that we've come across is the 
elbow camera won't give you any insight. We can't watch what the 
end effector is dOing with the elbow camera, we can't get any 
joint angles that will help us in that. So you're totally 
relying on the numbers. We can position the arm like you saw 
that we did the other day to do the view. We can position the 
arm just by the numbers, reading the crew a sequence of numbers 
to go through to get you down there close. But then the motion 
to go on tn and bUMP, we can do that by the numbers but there's 
always a little bit of tolerance and slop in that and we were 
trying to find a way that we can put the end effector camera in a 
position so that you can see whether you're g01ng to bang into 
the Orbiter or bang into the ice or you're moving like you think 
you ought to be moving once you get in very close. The current 
concept has the -- if you looked at coming in parallel to the 
Orbiter body along the X-axis, if you rotate out about 30 
degrees, that puts the tip of the end effector about at the tip 
of the light on the top of the camera. And then the view that we 
think we're going to get from that is we'll be able to see the 
bottom half of the ice crystal, plus we'll see the side of the 
Orbiter. Now, if you also know that you've got the ice crystal 
in the center of your field-of-view, then you know you have 
enough clearance above the wing. So you could then begin to 
translate in an X direction. So what you then have to do is go 
to Orbiter unloaded and move in the X direction with the RMS and 
you have to bp. a believer at that point because normally when you 
do operations like that, you've got a camera view or an out-the
window view and you're moving an object vnd it's g01ng in the 
direction you want it to go. The scene that you'll be looking 
at, everything will be moving off at some oblique angle, and it's 
not g01ng to be something that readily makes a lot of sense to 
you as you're watching. That's the difficult part of that. And 
you have to also remember there's a crew onboard that's not 
sitting in a simulator working all of this out. So we're trying 
to get something that will make sense for them to do. 
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COVAULT Are you working it both in the SES and the 
manipulator development facility? 

COX Mostly just with the SES. The MOF, as you may be 
aware, uses the rolled in joint angles and that becomes very 
critical in this whole activity so the SES is giving us the right 
joint angles and we're working mostly over there. 

PAO Did you still have one right here. Oh, okay. Are 
we about done? Okay. Thank you very much . 

.. - -""'---- --.. ,. -- ~.... -,- - - - --... . . . . 
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PAO Good morning and welcome back. You know Randy 
Stone, the lead flight director for 41-0, and with us also is Bob 
McAnnally, the OAST 1 mission manager. We'll invite Randy's 
de b r 1 e fin g, Bob' 11 h a v e a co u p 1 e 0 f rem ark s for yo u and t h C~ n 
we'll take your questions. Randy. 

STONE Good morning. I'm happy to report that a majority 
of our iceball has departed and is in orbit about 160 miles above 
the Earth in someplace behind us. As you know after I briefed 
you all yesterday, a change in the level of concern of the amount 
of ice that was out there was raised and we went, we took some 
measures to assure ourselves that we could remove the ice from 
the Orbiter before deorbit. We had several options to do that, 
one of which was the RMS option, the last of which was an EVA 
option. To protect that EVA option, as you know, we went to 
depress the cabin to 10.2 to facilitate prebreathfng for that 
EVA, however, it was the last thing in our list of options to 
remove tlje icebal1. This morning, after being in side Sun 
through the night, we surveyed the ice. It had changed shape 
considerably. It appeared to be just barely attached to both 
nozzles. Both nozzles could be seen in the picture. The black 
of the nozzle was clearly visible, both the supply and the waste 
nozzle. After we surveyed it, we restowed the arm and shook the 
entire system with as many different kinds of ReS firings as we 
could come up with, took the arm back out and yeh, verily, it was 
still there and had not changed shape from the jet firings. So, 
we proceeded into option two, which was to take the arm, stick it 
in down under the payload bay door, which we had raised up enough 
to give us plenty of clearance with the door. We moved very 
slowly in on the ice and bumped it with the end effector of the 
arm. And when we backed the arm off, the large chunk of ice, 
that I'm sure you've seen, was gone. Jt had been knocked loose 
from the supply valve. And it was tota~ly clean all the way to 
the surface of the Orbiter. There was no trace of ice on that 
valve. There;s a small piece of ice, about, I would estimate, 5 
in. long, apparently just barely attached to the waste nozzle 
area. It's a very loose looking structure. It has lots of 
cracks in it. We're ho~ing today, after side Sun and the ReS 
firings, we did for the hot fire today, it will be gone when we 
survey it tonight, which we plan to do about rev 84 this 
afternoon. The primary purpose of this last survey is just to 
document the size of what's left out there to equate that to any 
tile and blanket dings we may get in reentry, so we can get an 
idea, a feeling, for what that may have done, if it's truly still 
there at entry. t'f C,1urse, the option is still open to us if the 
engineering commun!ty, after spending the day analyzing how much 
mass could possibly be in that small chunk of ice, should say 
that we need to brush it off with the arm. We1re refining our 
procedure a little bit so we feel comfortable about knocking that 
ice off with the RMS. I do not believe that'll be required 

------ -. . ~ 
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STONE nowever, but we're preparing to be able to do 
that. The rest of today is being spent dOing the student 
experiment. We have one or two daylight passes with one of Mr. 
McAnnally's experiments, the solar cell calibration facil tty 
schedule. We hope to get both of those in today. And the only 
thing that has that in jeopardy 1s we're trying to maximum side 
Sun and his experiment takes top Sun and they're not quite 
compatible, but we'll at least give them one orbit. And for 
those of you who are fans of glow, I do have a tail glow 
scheduled and an RMS glow scheduled later in the day. The 
Orbiter 1s in very good condition for entry. We completed our 
FCS checkout, our flight control systems checkout. We ran an APU 
and checked all of the surfaces, everything looked good. We did 
all of our avionics systems checks and found no anomalies. And 
so we feel like we're heading toward a nominal entry to Edwards 
tomorrow and you all have the landing and entry dfgitals, so I 
won't go through that data and with that I'll turn the floor back 
over to you. 

PAO Mr. McAnnally? 

MCANNALLY Well as you might suspect, we're ecstatic over the 
performance of our experiment so far today. Saturday and Sunday 
and Monday, we were able to accomplish 20 experiment activities 
on a planned schedule of 14. So, that gives us quite a high 
batting avel'age and I think the performance of our work there is 
directly attributable to the work that Randy and the people here 
at JSC, and all of the whole team involved who are flying this 
mission, had any association. I think one thing we've proved by 
this flight is that we can probably lay aside any fears we may 
have had about a performance of a solar array and its dynamic 
behavior. We had sever~l opportunities to extend the mast. All 
of the extensions went very well. On the first extension of each 
type, when we were extended from zero to 70 percent and then 
again from 70 to the 100 percent pOSition, we had some minor 
sticking between panels. The system went ahead and deployed 
satisfactorily, and on subsequent deployments we did not see that 
behavior any more and so that was what we had expected to happen 
there. The extension times, the system's performance, were all, 
just as all of the data had shown us that it would be, the 
deflections, the interactions of the dynamics of the Orbiter, and 
the wing, were somewhat less th~n what we had predicted they 
would be, indicating to us that the wing 1s probably somewhat 
stiffer than what the estimates had been. Overall, the bottom 
line to that really tells us this, that you are not as sensitive 
to a system of this nature and type, to an interaction between a 
future system, that we may want to employ this kind of a solar 
array wing or any other device using a mast and a taut blanket of 
the configuration design that we have. You heard the 
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MCANNAllY report from the crew of a cusping effect on the 
dark side of the passes a~d then that blanket becoming plainer 
again as we got into the Sun. We're looking into that. We don't 
fully understand the mechanism that ;s driving that. But, I 
think tt's been realized that it does have some effect due to 
thermal gradiance on the system. On a post-mission basts, we 
will determine what is causing that. The overall effect of that 
cusping would have very little influence on the overall 
performance of a solar array as a power generating device. 
Though that's not really a big issue, as far as we can see. As I 
mentioned to you earlier, the deflections were somewhat less than 
what we had expected. And then yesterday, as we increased the 
crntrol systems settings, the pu1se firings to attempt to amplify 
those deflections somewhat and extend our data base, the system 
still remained and operated basically in the same deflection 
domain that we had had it operating tn earlier. Which again, 
even more, adds more emphasis to the, let's say, the 
insensitivity of a solar array of this type, to it's applications 
to solar array power generating systems for space stations 
antennas or whatever we may, in future days, choose to use it 
for. Those are just a few of the remarks that I wanted to 
provide to you today and to again say that this has been a real 
success all the way for us. Randy did mention to you that we've 
got possibly a couple of more SeeF data takes. We have already 
accomplished three of those. We have a substantial amount of 
data and we're only gaining repeat data 1n that regard. So, 
everything 1s looking real good as far as us having a fully 
successful mission on DAST 1. John, if there are any questions, 
we'll entertain those. 

PAD Thank you, Bob. Jules Bergman. 

BERGMAN Randy, Jules Bergman, ABC News. What was the worst 
case scenario that NASA depicted if you couldn't have gotten the 
ice off of the nozzles? 

STONE Well, the concern there was puncturing the OMS pod 
and putting a hole in ft. The effect of that would be kind of 
indeterminate because you wouldn't know how much the super heated 
gases in reentry could get into the pod. The results are 
indeterminate. But, if you did puncture all the way through the 
OMS pod, it's not a good situation. It's potentially hazardous. 

BERGMAN 
sure? 

There was no danger to crew safety, or you aren't 

- - - .. -- .... - -~. -. - . . . . -
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STONE Well that was, when I left you yesterday, it was my 
feeling and the community that had been polled to date, that that 
was exactly the case, there was no hazard to crew safety. The 
fp.elfng changed a little bit during the day and that's probably 
as people got more conservative and thought about what the 
absolute worst ramifications of something like this were. And, 
therefore, they came back to the operations team and asked us to 
work a little harder at getting the fee off and tha·'s exactly 
what we did. 

BERGMAN 
report? 

And my last question is, what was the Rockwell 
That seems to have gotten NASA stirred up. 

STONE Well, there was a report during the day yesterday, 
and to be honest with you r have not seen that report. r just 
heard baSically what you heard yesterday in John Cox's change-of
shift briefing, that there was some analysis that would indicate 
that the damage done on STS 11 was done by a much smaller piece 
of fce than most of us had originally assumed that mass to be. 
And that's what it was. It was some disparity in the way the 
analysis turned out. Both answers could probably be right, based 
strictly on the amount of energy released by an impacting body 
and it's a very complex analysis. And because there was an 
analysis that said it may be more severe than we initially 
predicted, we felt like the conservative thing to do was to take 
care of the problem. 

PAu 

GOTE 
happening? 

Okay, Micheal Gote, NSI. 

Randy, the pressure drop in the cabin. Is it still 
And have you isolated the cause of the pressure drop? 

STONE We dropped the pressure in the cabin on purpose, 
last night, to 10.2, and as the crew breathes it slowly goes down 
from 10.2 and requires management. When you're operating at 
14.7, which is the normal atmosphere in the cabin, we do that 
automatically and don't do manual control of ft. What you may be 
referring to is in the night, the crew was awakened and told that 
they were going to get an alarm and we didn't want them to get 
that alarm due to cabin oxygen level. There was no hazard, but 
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STONE you hate to wake a crew up when they're LOS with an 
alarm that says your cabin isn't doing well. So, we chose to 
intentionally wake them up, bump the cabin back up, and that was 
the whole story. 

GOTE Alright, well t at the time that Henry got woken up. 
John asked him if the 02 valve was open and he said that it was 
open all night and Brian Walsh said at that, at 1 this morning, 
that no one 1n mission control had a real idea as what was 
causing the pressure drop. 

STONE Anytime you have the pressure going down in t~e 
cabin, there are a number of things that cause it, one of them is 
the breathing down of the cabin by just normal crew activity, 
another is the thermal effect on the cabin when you go through 
the night dark cycles. We would have normally expected the cabin 
maintenance that we did just before sleep to carry us through the 
night, and as it turned out, it looks like it probably would 
have, but the guys got concerned because it was one PCM count 
away from setting off an alarm. But, there was really no 
problems. 

PAO Paul Reser. 

RESER Back on the ice. Do you have an estimate of the 
mass, expressed in pounds, of that which was knocked off and that 
of which remains? 

STONE Well, the estimate of the mass of the ice that w~s 
knocked off ranges from 8 to 10 to up to 25 lb so it depends on 
which estimate you take. But, the big piece weighed, we were 
guessing, between 8 and 30 lb. And it's hard to estimate, 
because you don't know how dense it was. 

RESER Well that was the estimate and it was much smaller 
today when it was actually .•• 

STONE Yeh, I don't, we didn't go back and recompute the 
numbers to figure out how much, it was smaller this morning, it 
weighed less than it did yesterday, but how much I don't know. 
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RESER Okay, and that which is on the waste dump then, that 
remains there, do you know how much? 

STONE 
sit down and 
small piece. 
around. 

RESER 

I have not heard an estimate. I never had time to 
compute it like I did yesterday. But, it's a very 
It's only about that long and maybe that big 

You're saying about 5 in. long? 

STONE About 5 in. long and the diameter of it is kind of 
hard to tell because you don't have a good view of it from the 
side. 

RESER Okay, and I assume that you are still not using 
those vents, either one of them. 

STONE That's correct, we will not use those vents for the 
remainder of the flight. 

PAO Carlos Byars, Houston Chronicle. 

BYARS Paul just got one of my questions, that was whether 
or not they were going to be able to use the WCS and the answer 
to that apparently 1s no. 

STONE Now, we can use the wes, we just can't use it for 
liquid waste. 

BYARS Okay, Bob, on this cupping. Do you have any feel 
yet for how much the exercising of the solar array, the solar 
panels, what the effect of that might be over a long period of 
time, as far as the interconnects on the cells and that sort of 
thing? 

MCANNALLY You know the cells~ each one of the cells, the two-
by-four cells, are interconnected one to the other there. 

. ---,,---_...- -~~~ - - _. ~ 
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MCANNALLY And considering the plainer nature of the very long 
bow there, I would suspect ft would be very very slight. Of 
course, there would be some life activity associated with ft, but 
it would have to be expectively light. 

BYARS You don't, at the present time, you don't see this 
as a potential problem as far as long term usage? 

MCANNALLY No, I don't. 

PAO Sir, your name and affiliation? 

DYE Lee Dye, L.A. Times. Randy, someone in your shop 
sent a lot of us scrambl fng for new leads last night. What 
happened about the EVA's? Earlier, they were again preparing for 
that and then last evening the announcement was made there would 
be no EVA today. What caused that change? 

STONE Well, when we were, when the f1 f ght control team 
that was on duty started hearfng the additional concerns of the 
ice, they started looking at all of the options available to 
them. Contingency EVA is something we like to have everybody 
signed up for before we go do one. So, we generally call all the 
managers together and say, "Here are your options, we have 
several choices and EVA is only one of them.1I To preserve that 
option, to give the management team the option to exercise that, 
we needed to do the first steps toward doing the prebreathe. 
Before the management team could be called together, we had to 
make that decision to do the prebreathe. We did that and after 
presenting all of the options to management, they chose that if 
we could not exercise the RMS option, we would extend the flight 
a day to do an EVA, but we would not do it today. 

PAO Yes, sir. 

FISCHER James Fischer, the Orlando Sentfnal. I still 
didn't get a good feel for the size of the larger piece of ice, 
this morning. Yesterday, it was estimated about 18 or so in. 
Was it smaller in length or just smaller in mass? 
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STONE It looked like to me it was about the same len~th 
as it was yesterday. It was much smaller at the base around 
where it attached to the nozzle area. And it had, it appeared 
to be thinner in places where the light could shine through it. 
That's my impression of ft. 

PAO We've got stfll photographs of it taken at various 
points during the mission and you can make your own comparisons 
as well. Mike Meecham, from Gannett. 

MEECHAM Randy, help me with the orifices here we're talking 
about. You have two, one on top of the other. There's one for 
waste water, there's one for ••• which serves what and what 1s 
considered to be the main contributor to this ice block? 

STONE The ice problem started on the supply water 
nozzle. That's where the big mass was. The small mass ~as over 
the waste nozzle and it formed when we attempt~d to do the waste 
dump. Knowing that first 1ceball was there, the logic in g01ng 
ahead and doing that dump was that we wanted to get the waste 
tank down so we could operate the system normally. And we felt 
like since we were watching it in real time, if we got into a 
problem before we put a lot of ice out there, we could shut it 
off, which 1s what we did. 

MEECHAM 
now? 

STONE 
nozzle. 

The one that's remaining is over the small nozzle 

The nozzles are the same size. It's over the waste 

MEECHAM CFES started back up this morning. What is the 
prognosis of completing its run. 

STONE I don't know when 1t would be scheduled to 
complete. We have given the cre~ a GO to stay at 10.2. CFES 
doesn't like pressure differentials. It's happy at any pressure, 
but it doesn't like changing pressure. So, we have given the COR 
a GO to stay at the 10.2 cabin until 1n the morning, should 
Charlie feel like that he can gain something by operating through 
the night and securing eFES in the morning before entry. 
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MEECHAM So, he would continue to operate today and it'll 
be, the decision as to whether he is going to continue through 
the night after sleep tonight is still to be made? 

STONE That's correct. 

PAO Rose Marie Whitman. 

WHITMAN Thank you. What normally happens during a flight 
to the waste water? Does it crystallize? Is there a shower of 
snowflakes? What happens? 

STONE It normally go~s overuoard without making an 
i<:eball. I suspect - you know, it freezes when it goes out the 
nozzle, which is what it is expected to do, but it normally does 
not attach to the vehicle. 

PAO Carlos Byars. 

BYARS Randy, I thought I he~rd a comment on the loop this 
morning that the iceball on the waste nozzle, the second one, off 
the WCS system, had come away, had gone away? 

STONE I think what you probably heard. Carlos, is that it 
looks like it is not over the nozzle and we can see the nozzle in 
the pictures underneath it. It looks like it's just attached in 
a couple of places, small places up on the edge of the TPS around 
the nozzle. But, at the last look, it was still there. We're 
hoping tonight when we look it's gone, after doing the RCS hot 
f1 re. 

BYARS If it is gone, will you go ahead and let them use 
that nozzle and go back to use of the WCS, or is that out for the 
mission because YOIl don't want to get into another similar 
situation? 

STONE Well, it's my recommendation that we do not use the 
nozzles anymore for this flight. 



. . . 
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PAO We're going to go to KSC quickly. We lose the 
satellite in about two or three minutes and there's one question 
there. KSC? 

ROSENTHAL This is Harry Rosenthal, the Associdted Press. 
What kind of a fix are you going to make for future flights? Are 
you just going to put a lock on the toilet door? 

STONE I figure somebody will carry a crowbar, if we put a 
lock. So, I don't think that'll do any good. I don't know what 
the long term plans are going to be. 

ROSENTHAL And for Mr. McAnnally. You keep talking about how 
little dp.flection you have and I'm not quite clear on did you, 
were you looking for flexibility and is little deflection bad, or 
were you looking for stability and little deflection is good.? 

MCANNAllY We were really trying to evaluate the dynamics of 
the solar array against predicted models. And, to evaluate Our 
capabilities to fly solar array extended from the Orbiter, and 
its interactive capability with the Shuttle, with the VRCS 
control system as we were flying. And the results of the mission 
did indicate to us that we could fly satisfactorily. There was 
very little coupling between the interaction of the Orbiter and 
the solar array. We were looking for larger amplitudes of 
deflections because we were also wanting to be able to improve 
our predictive techniques for estimating the characteristics of 
systems of this nature. So, in that aspect of it, the fact that 
they were small deflections, were favorable to us. Secondly, we 
would have like to have had larger deflections for a better data 
base to work against. 

ROSENTHAL So, you have mixed bag. What happens now? What 
are you gOing to do to fix that? 

MCANNALLY Well, there's really no fix required. We will take 
the data that we have obtained through the three modes of data 
proceSSing, the accelerometers that we had located on the tip, 
the photogrammetric technique that langley is in the process, or 
will be in the process, of reducing the data for, and our dynamic 
augmentation system that we at Marshall developed, and requantify 
what the overall dynamics of that system is, make a judgement, 
make an adjustment to the overall model and then have a 

----- - ,,--- .. -- - . -- --
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MCANNALLY better understanding and a better capability for 
doing predictive techniques on structural systems of this nature. 

ROSENTHAL I'm sorry, I'm beating a horse, but I'd like to 
have a simple answer. If you were putting up a space station 
today, would you use this solar array? 

MCANNALLY Ye s • 

ROSENTHAL Thank you. 

STONE The answer was good. 

PAD Mike Meecham. 

MEECHAM What's the weather ike for landing? 

STONE The weather at Edwards is great. 

PAO Paul Reser. 

RESER Back to the ice again. Do you have now a different 
thermal signature on the heating elements and sensors in those 
two vents? 

STONE In the supply water vent, it's back to the normal 
signature and cycling of the heaters gives us exactly what we'd 
expect, the temperature goes low when it gets cold on the dark 
side and it comes up high when it gets on the Sun side. So, it's 
operating just like it ought to and we don't suspect any ice at 
all left on the supply one. The waste one looks like it's 
operating now normally as far as the temperature cycle, but that 
the ice could still be there and just not touching the nozzle, 
just hooked to the TPS. 

RESER $0, that is not a definitive indication that the 
ice is gone over the waste nozzle? 
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STONE No, it's not. It's a definitive indication when 
you start seeing these funnies that you have something attaching 
itself, at least it has been in the past, but, now, the signature 
is so weak you can't really tell what it's telling you, if 
anything. 

PAO 

RESTON 
the arm? 

Jim Reston, please. 

What went into the decision about who would operate 

STONE Both Hank and Judy are qualified arm operators. 
Both of them have a lot of experience with the arm. Hank 
probably has more real in-flight experience because of the large 
number of surveys with scientific packages he did on a previous 
flight with the arm. And, 1t was their decision onboard and not 
on the ground. We didn't tell them who to tell who to do it. 

RESTON And is it also a factor of the closeness of the arm 
to the ship and to the wing that would relate to the commander's 
function? 

STONE I expect that's how the decision was made. Both 
operators would have done it perfectly well. 

PAO Jules Bergman. 

BERGMAN Randy, art we going to go ahead and fly Discovery 
on its second flight in November with this mystery unsolved? 

STONE I hope not. 

BERGMAN What I'm getting at is, I see, it began, if you 
will, unless you believe that there were earlier ones than STS 
11, the first flight that the frizzy was used on. I suspect, 
being an inituitive, deductive crash investigator at heart, that 
the frizzy itself was involved 1n terms of becoming soaked. Now, 
1s NASA going to check that out? 
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STONE We'll look and see if that's a contributor and you 
know we've done some tests with frizzy since we've been flying 
this flight. And, it shows that if you get ice really attached 
to it, it's hard to get it off. But, I'm not sure what that 
tells you in one g and the way ice freezes on the ground versus 
the way it freezes in space. But, thp answer to your question, 
Jules, is I'm sure the engineering co~mittee is gOing to look at 
all of the possible contributors, and the frizzy is not the only 
one that can be a contributor. We'll look at the pressure in the 
system at the time the dumps were done and compare those to ones 
where we did have problems, where we didn't have problems. There 
are a number of things that we can do and this mix may be 
something that can be handled operationally as soon as we 
understand the whole phenomenon and we don't yet. 

PAO Craig Covault, Aviation Week. 

COVAULT I believe you brought the port door up a bit, this 
morning, to assist in the viewing. 

STONE Yes, we did. 

COVAULT Do you know about how far it came up? 

STONE The full open position is 178 degrees. It was at 
about 110 and that's not really accurately measured. It's just 
that we knew that's about where it would be by the amount of time 
we ran the motors. 

PAO Carlos Byars. 

BYARS Bob, a couple of questions. One, could you give us 
inches or feet or something that the top of the mast moved under 
the worst shaking you could shake it and, secondly, does the 
stiffness that you have found, or the lack of dynamic movement, 
indicate that you could go to a larger, a taller mast perhaps? 
For more power? 

MCANNALLY Let's take the first question, there. In our first 
test, which was one which we disturbed the wing in a direction 
that was in the longitudinal axis of the Orbiter, we were 
expecting to see something like 14 1/2 in. of deflection. The 
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MCANNALLY crew called down and observed 10 on a kind of a 
near real·time data evaluation, we thought we saw the 
accelerometers give us an indication of about 12. So, that was 
well within the expected tolerance of the evaluation that the 
crew had onboard there. As we went into some of the other tests, 
in the what we call a multi-module test, which 1s the disturbance 
both in the pitch direction and in the roll direction, we were 
seeing amplitudes that were only about half of what we had 
expected. In those cases, I mean we were down, in a real small 
area, like a distance there of deflection of about 4 or ~ in. and 
had expected to see 8 to 9 in. We then, on Sunday, went up to 
100 percent extension and in the pitch direction, we saw an 18 
in. deflection tip to tip and this is the total excursion of the 
tip both fore and aft. And we saw 18 in. there and had expected 
something like 26 or 27 in. So, we're seeing about half to two 
thirds of the expected deflection. The frequency of the system, 
the structural frequency, is about, coming out about what we had 
thought it would be. The damping is much much more stringent 
than what we had expected in the analysis. And this has a lot to 
do with how the overall system interacted there. Basically, what 
had occurred, is as we had disturbed it with one pulse, and while 
we were waiting for the wing to get to the other position to 
disturb it again, the amplitude had died down and we never could 
catch up with it to cause it to get excited. And that's all 
good. With regard to going to a larger system, I would think 
that with improved estimates of what we can expect to see there 
that we should be able to effectively ~cale up and you know 
improve on the overall size of these things as we may need to. 
Surely you recognize there's an upper limit on this kind of an 
effect of what you can do. I think most of the representations 
J've seen 1n this area would use several solar array blankets for 
an overall system as opposed to just going larger and larger and 
larger. 

PAO Michael Gode, from NSI. 

GOOE Two quick questions. One, the pressure in the 
cabin is holding at 10.2 pounds per square inch. We heard 
earl1~r conversation telling them to raise it to 10.41 What 
happened? 

STONE The 10.2 is the center of the bounds that we 
manually maintain the cabin in. in what we call a 10.2 cabin. To 
make it last all day, the manual bump1ng of the cabin up bumps it 
to 10.4. takes ~he partial pressure of oxygen up to 2.8 I believe 
and that's just so we can breathe it down during the day and 
let's us go all day. 

-- ~-~------~. w~ __ -- - -. • f 
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GOOE The other question was, acknowledging fact that 
there's no idea how the water problem came about, that the 
engineers are going to be in the back rooms working on it, is 
NASA committed to a quick fix for 41-G, as soon as something 
comes through, that they're going to try and desperately to put 
something onboard that craft to keep this problem from happening. 

STONE Well, we'll try not to be desperate about it, but 
the procedure, procedurally there are lome things that we see in 
the system that we've learned this time that we might be able to 
utilize to lessen the probability of this happening to us. When 
you're running the flash evaporator system, it takes some amount 
of water pressure which reduces the pressure that would be at the 
end of that line when it goes out the nozzle. That may be a 
contributor, we don't know how much and we're going to look at 
that to see if that small pressure differential that you get or 
lower pressure might contribute to the problem. Yeh, we're going 
to do everything we can not to have one of these things on 41-G. 

PAO We're going t~ lose our resources now to downlink 
TV, so, I'm going to have to stop this, but you can certainly 
come forward and we can continue this on a less formal basis. I 
thank you Randy and Bob and all of you. 

END OF TAPE 

· -- .. ,~-- - .... -----~-~- -- -~--.-- -. -
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PAD flight Director John Cox did so well chipping off 
the ice, we asked him to return for an encore. John. 

COX I wish I'd had something to do with it. It was all 
done quite a bit earlier by some folks that worked some long 
nights. But thank you very much. As you all know, we had a 
successful fce chipping operation. I think Randy probably talked 
about that earlier. And we had another inspection today of the 
little piece of ice that remained on the waste nozzle, and that 
one was gone at inspection time. So everybody feels very happy 
about all that. Just to get the timing right, we also had a 
message in by that time that said that if we hadn't removed that 
little piece of ice, we would have been happy to expect no damage 
anyhow. So, the folks had gone ahead and analyzed all that 
during the day. 

The crew was able to step right up and get into the normal CAP 
activities since that ice clearing worked fairly easy today. And 
I managed to finish off the student experiments, they picked up a 
couple of OTO's on the glow, the things that we were after for 
this flight. They wrapped up the CFES tonight and the CfES folks 
are extremely happy with what they got, and Charlie will go ahead 
and bring in the rest of the information tomorrow. We did manage 
to get a solar cell cal ibratfon facility data take in and I think 
the OAST people are happy with what h~ppened there. Did finish 
the student experiment -- or started and operated that today, the 
student experiment, and that worked about as I was led to believe 
that it was going to work. There were some questions on blowing 
fuses on that, and that we could expect several -- a series of 
that. And that did happen. 

As far as tomorrow is concerned, we are planning an orbit 96 
deorbit into Edwards. There is no one rev late or anything 
tomorrow, it's a one-day wave-off. Deorbit TIG time is 5 days, 
23 hours, 54 minutes, 30 seconds, and I think you probably __ 
that's at 7:36:20 central daylight time. I have a sheet of the 
standard information. I think one of those was passed earlier; 
I'll leave that here so you can have copies of it. Some other 
information that's on that sheet that wasn't there probably on 
the first verSion, landing weight is 203,154 pounds, distance 
traveled will be 2,170,000 nautical miles. Hawaii, as typical, 
will be in blackout for the entry phase and Goldstone ADS will be 
at 6 days, 0 hours, 44 minutes, and -- almost 45 minutes, it's 58 
seconds. I also have the other types of sites with crossrange 
possibilities. I'll leave that, it shows why we're not picking 
KSC or whatnot and what deorb1t opportunities are available for 
the following day. There is one KSC shot and then the Edwards 
that we wo~'d plan to pick tomorrow, or the one day late. And 
the weather is predicted to be excellent at Edwards for tomorrow 
and the following day. J also have a groundtrack picture that 
shows where we expect the trajectory to be tomorrow for landing, 
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and 1'11 leave that for copy, And I was told that somebody 
wanted this one, this is the entry cue cards and the roll 
reversals and the schedule of activities, and I'll leave that 
with you all. And with that, I'll be happy to take questions. 

PAO Let us have your name and affiliation, please. 

SELTZER Frank Seltzer, Cable News Network. John, do we know 
why the second fce crystal came off? Do we know what happened, 
what caused it come off? 

COX I think we've got a pretty good theory. We went 
back and started studying the photos and we ran the tape. And if 
you 1 0 0 ~ a t the sec 0 n d ice cry s tal \'1 hen it was the 0 n 1 yon e 1 eft 
and they zoomed in on it, and you compared it to the previous 
day's picture, you'll notice that it probably took about a 15-
degree shift down like it had prob3bly cracked off but readhered 
when we broke the big one off. $0 probably not much was really 
holding that one on. We elected not to try to bump it off with 
the RMS just for the clearance to the wing and the fact that we 
anticipated that that was going to be an acceptable amount 
remaining. And when the crew maneuvered later in the day, they 
dfd the RCS hot fire test, we suspect that's probably where it 
1 e ft. 

PAO Pa u 1 • 

RECER Has anybody used the WCS for urine collection since 
you all ordered the use of the bags? 

COX Well, we told them even at the time that we asked 
them to go to the Apollo bags that two crewmen per day could 
continue to use it, so we have seen some activity all along but 
just not very much. 

RECER 

COX 

So it has been used by one or two crewmen all along? 

Yes. 

RECER Okay. And what is the condition of that tank as a 
consequence? 

COX Wen, the waste tank is fill ing up, as you might 
well expect. That's the reason we made the call the other night 
before going to sleep to put them all onto the bag system. It 
seemed like you had to do it then rather than the morning. Based 
upon current use rates, we expect the tank to be full just about 
deorbft time or a little bit before, maybe an hour before 
deorbft. However, we don't plan that anybody witl be act1vely 
using it at that t1me anyhow. And the norma~ procedure 
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is to pull the circuit breakers on the fan separators in the 
checklist. And what that does is stops the accumulation of 
water, condensate, anyhow. That's a trick you do to protect from 
ac shorts during entry anyhow. 

RECER 
to •.• 

Okay. Are we -- do we have enough bags, sufficient 

COX We have bags galore. It's a matter of which bag do 
you want to put what in. If we get down to bagging, we've got 
lots of bags, and they're working on some procedures in the ~vent 
that we have to wave off or something like that, what do we Wil,;", 
to do. 

RECER 
supplies? 

So you've still got your 2 days, even in bag 

COX Oh , yes. Yes, we've got lots of time on bags. 
Every time -- it seems like almost every hour somebody comes up 
with another way to store some more. 

PAO Craig Covault. 

COVAULT Moving to another topic. Was the student experiment 
an apparent failure? 

COX No, I don't believe so. I think it worked -- I was 
briefed that they did not expect the float zone to work just like 
they had predicted that it would work. I was also briefed that 
the startup current and the heater current was very marginal, 
they had packed lots of fuses because they expected that they 
were going to be right on the ragged edge of being able to 
operate that heater. So when they had to turn the heater power 
down to 75 percent, that was well expected. It just took several 
start attempts to get going. As far as the way the float zone 
would progress or whatnot, the student and the Rockwell people 
that were with him gave me the idea that anything they learned 
was going to be very helpful off of this, no matter how that zone 
moved or were they able to move it, or whatnot. So what they 
really want to do is look at the sample that they get back and, 
with the crew's comments, see if they can understand what's 
really happening. They know that if they ever wanted to do this 
in a production sense, they can go to bigger heaters and that 
type of thing. What they really want to do is see what happened 
with the crystal growth, see whether you do get some good crystal 
growing where you did have some melted material I and see if a 
moving zone of any sort at all makes a lot of sense so that you 
can crystallize and not pick up the impurities in it. 

COVAULT And a follow on entry. Do you know the braking plan 
tomorrow at Edwards? 

.. - --- ----- ------~ ---- - -_. 



STS 41-0 CHANGE-OF-SHIFT BRIEFING p10j 9/04/84 5:15 p.m. PAGE 4 

COX I think it's our nominal. I don't thin~ we have any 
special braking plan. Other than that, I couldn't probably give 
it to you. 

PAO Carlos. 

BYARS Carlos Byars, Houston Chronicle. John, are you 
going to run CFES overnight tonight. or has that already been 
shut down, and if it has, could you tell us what percentage of 
material they got processed. 

COX Okay. It was shut down tonight about 45 minutes 
before sleep. The estimate was somewhere around 83 percent. And 
I think, if you recall, it was about -- somewhere on the order of 
half of that is what their minimum requirement was. Had we gone 
to a priority flight and everything, we had worked out the times 
to get that, and that's what they felt would be sufficient for 
the FDA work and whatnot. So the CFES folks are very happy with 
the amount they collected. There will be some more work for 
Charlie to button up the CFES gear in the morning after he gets 
up, but the collection has been completed. 

PAO Mort Dean. 

DEAN Mort Dean. CBS News. John, in that this is a new 
Shuttle, will it be flown any differently from the way the other 
two Shuttles have been flown on the way home? Is there a 
characteristic about this ship that is different from the other 
two? 

COX The only thing that I can think of that's different 
is. just because it's new, we'll go ahead and manually close the 
doors and do a little evaluation as we're closing. We don't go 
into the auto mode tomorrow. Not that it WOUldn't work, they 
just think they get more time to look at clearances and whatnot 
doing it this way. As far as how you fly it. no. there's nothing 
d~fferent. There's a whole series of PTI test maneuvers that are 
planned and where welve made the initial runs today in the 
simulator, we were able to get all the PTI's 1n the schedule. 
There are a few notes of interest that wfll probably be passed to 
the crew in the morning and some might get delayed a little bit 
or something like that. but it looks like we'll get them all. 

DEAN 

COX 

DEAN 

COX 

Is there an autoland test on this at all, or does •.• 

Not on this flight, no. 

Not at all. And the pilot picks it up from 40,000? 

About the time he gets to the HAC. 



t 
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DEAN Okay. That is about 40,000, isn't it? 

COX Yes. It's on one of those sh~ets that's being 
copied for you. 

DEAN Thank you. 

GlECK Gina Gleck, National Space Institute. Earlier, I 
heard a comment that the landing gear hydraulic isol valve No.2 
was reading as being open. Can you go •.. 

COX That's not a concern because that's where you want 
it to be for entry. That's where it stays all during orbit. The 
only thing that you do is normally when you fire up the APU, you 
close that valve just so that you prevent yourself from having a 
downstream leak when you don't need to circulate in that area. 
Apparently, the valve is staying open. T~e APU fired up well for 
the FCS checkout and no leaks occurred, so there's no concern 
about it other than the fact we don't understand why the valve 
wants to be open. 

ASKER Jim Asker, Houston Post. How would you characterize 
overall the performance of the vehicle and the mission, what was 
accomplished? 

COX Well, if you can discount the ice, I think 
eveerything else has been absolutely perfect. If you go down the 
list of anomalies, there's just nothing more than a couple of 
switches or talkbacks or a couple of transducers that are out. 
We're extremely pleased with the vehicle performance. We know 
that we have to go back and look some more about fce and the 
dumping procedure, so activity is going to pick up on that. 
We'll probably do something different. I don't know just exactly 
what it will be for 41-G and even 51-alpha, when this vehicle is 
reflown. I don't know whether anybody is convinced we've got a 
vehicle difference, or whether or not this is just something that 
may be happening or was a result of operatfng the FES and doing 
the dump at the same time. There's a lot of work that's going on 
right now. That's one of the best theories right now, that you 
get a slightly lower pressure and that was what contributed to 
t his. 

PAO Pau 1 • 

RECER Okay. You may have said, but what is the weather 
forecast for the West Coast? 

COX It's really good weather. ThE!re are two scattered 
decks, one at 50,100 and the other at 250,000, projected right 
now. That's pred1ct weather, and the winds are variable at 5. 

--.~------ . ---- --. -
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RECER And secondly, does it appear from your studies so 
far that you'll be able to prevent this ice buildup procedurally 
so that you maintain the 35 pounds when you vent? 

COX If it turns out that the pressure fix is the only 
thing we have to be concerned with, and don't dump while the FES 
is operating. yes, that's a piece of cake to do. If that doesn't 
turn out to be the answer, we went to a lot of trouble to do the 
heater -- the preheating a~d whatnot after the flight 11 thing. 
So yes, we'll probably fix it procedurally but I can't guess what 
those procedure changes might be other than just a pressure fix. 

RECER But you're looking at those procedural changes for 
the next two flights, I would assume. 

cox Just the evaluation of this one. 

SELTZER John, you're the lead flight controller on 41~G, 
aren't you? 

COX That's right. 

SELTZER Are you at all concerned when you have seven people 
up there whether or not the waste system is going to work. I 
mean, will you have enough Apollo bags for that? 

COX Funny you should mention that. We've spent a lot of 
time talking about that today. Yes, I'm concerned, but 11m also 
confident since everybody's aware of the problem, it's not 11ke 
it's a big secret, we will figure out some way to do it. Bags, 
if bags have to be an approved way to dump, if that's the 
answer. It seemed pretty clear that if you dump early, 
sublimation does an awful lot of good for you. If you just 
looked at what was happening to that fee crystal day by day. we 
were making a lot of money just doing that. So, we'll probably 
look at a whole range of possfb1lftes as to how to handle that 
situation. And, yes, we have plenty of bags. 

PAO Craig. 

COVAULT John, do you know which of the flight test maneuvers 
were rejected because of the ~~ or not rejected, but maybe 
delayed because of the roll reversals? 

COX I think it was 1 and 8. But that's -- it's not an 
actual WINDS or anything like that. It was just a first run on 
the -~ at least a trajectory update just based on this flight, 
but that's all it was. 

. .- ..... _- ----~-- .. - ~---.- _. - .. _--
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COVAULT Okay, and you meant ~o say your cloud altitudes 
there tomorrow are looking to be at 5000 and 25,000. not 50.000 
and 250.000? 

COX Yes. you're right. I'm sorry. Those are pretty 
high clouds. 

COVAULT Yes. 

COX 

COVAULT 

PAO 

Missed them ~y a zero. 

Hell of a storm 

Mort Dean. 

DEAN John, maybe this is on your sh~et, but because the 
ship is lighter than the previous two ship~, at least I believe 
it is. does it come back -- the approach from leaving space to 
touchdown, is it a faster approach than was the case with the 
other two or a steeper decline? Or is it that 19 degree ••• 

COX I couldn't give you the answer, but the information 
is on that sheet of what the actuals dre. You can go compare 
them. but you've got to come down from the altitude we're at and 
whatnot. And you can't take it from TIG time because we always 
do a slight CG adjust for whatever and do that control. And if 
there's any extra propellant. that's stuck into that burn so you 
waste it. a~d so there's a lot of variables that go into that 
burn configuration. 

PAO Mike. 

~IllIAMSON Yes, Mike Williamson with KJOJ. Two questions for 
you. Mr. Cox. Number one. is there any thought to going back to 
the old Gemini and Apollo type situat10n where you would do a 
final EVA right before the end of flight and throw all the bags 
overboard? And then a landing question. Is there a possibility 
of a crosswind landing on this flight? 

COX The last one first. With variable winds, I don't 
think that we'll pick up any OTO's on crosswind land~ngs. If we 
do pick up some winds, though that's one of the high priority 
things that we'd like to pick up. I don't think that anybody is 
seriously looking at that as a fix, EVA to take the honey ~ucket 
outside or something. Nobody is thinking along those lines at 
this time. I think what we're really doing is thinking about 
plumbing things. You could throw out -- in the idea of maybe you 
could put one of the water tanks onboard that we flew earlier on 
the OFT flights. Welve got a forward CG problem, so somebody 
would have to move some cargo around to accommodate that. You 
could talk in terms of plumbing into tank B. like we looked at on 

. ~ -- --"'- - - -~ -- ~ ~ .... -- - .. -- - - ., . 
. . 
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this flight, and using it as a waste tank. That's something you 
could consider. You could come up with ~ome other flexible 
volume that you liked better than maybe the bags that youlre 
currently carrying. You could also come up with a really good 
way to assure that you're going to get a good dump if all of the 
analysis shows that we understand the problem. So, welve got a 
variety of things to be looking at. 

PAO We have no questions from our ot>er centers, so 
weill spend a little more time here. Paul Recer. 

RECER You were talking about as a backup in case the WCS 
fails on the next flight with seven folks, that you wculd start 
using bags straight across? 

COX No. Only if we get into a problem. This isn't a 
WCS problem. This is ••• 

RECER I understand that, but it's still -- that is your 
fallback, the bags, for everyone, I take it. 

COX No, I was trying to explain. There are other 
options that we could have even used this flight. It happens to 
be the one that was probably going to ensure that we didn't have 
any turnat'ound hits to the flight. However, it's prubably the 
most inconvenient for the crew. There were ~ome other things 
that could have been performed, but it wa~ tough to evaluate 
whether or not we were gOing to take a~y turnaround hits for 
it. SCI since we knew that this, going to the bag system, was 
going to be no impact to the vehicle, we opted to go that way, 
We may figure out some other scheme that's of no turnaround time 
impact that would be a lot easier to do. 

PAO Are there any other questions? No more questions, 
then we will adjourn. 

NASA-JSC 

.-- .. ---------~--~-- -~-- ... - •• +- - -
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Good evening. To tell you about the reason for the 
postponement of the first launch of the Discovery 
this evening we hav~ with us Jess Moore who is the 
Associate Administrator for Space Flight from NASA 
Headquarters and Arnie Aldrich who is the Orbiter 
Project Man~ger from the Johnson Space Center. Mr 
Moore. 

Thank you, Hugh. We've decided to hold the launch 
of Discovery for 24 hours based on one of the 
situations we reviewed with you earlier this 
afternoon. As you recall, we talked to you about 
two events that we were still working on as of 
about 1:30 or 2:00 this afternoon. One of them was 
a Master Events Controlle~ that we discussed at 
some detail, gave you what we knew about it at that 
point in time. We also discussed with you a water 
valve on the launch pad that was being changed out 
at the time. We continue to work both of those 
problems this afternoon, have closed out the valve 
changeout on the launchpad, that's okay. However, 
on the Master Events Controller area, we continued 
to get data during the night, during the early 
evening, I should say, the datQ continued to be 
reassuring in terms of the software patch that we 
had talked about before, however, we felt It was 
prudent to let us work this situation, study the 
data for another 24 hours before we decided to 
launch. We had a meeting tonight at 8:00 with the 
STS team and the customer3. We discussed the 
situation with our customers as well as the team. 
We felt it prudent to stt back and review this datn 
and the comparative data we had on the Master Event 
Controller with the software change that we had in 
place before launching Discovery. And so that's our 
decision. We have some window in this particular 
launch. Therefore, we thought again it was 
appropriate to hold for 24 hours. 

Okay, thank you. Mr. Aldrich. 

Yes. Let me give you some background on the 
problem. I'll probably give you too much or too 
little to get us started on this discussion. The 
circuits that we are talking about in the Space 
Shuttle are primarily in the Orbiter and they are 
the most critical electrical circuits in the 
vehicle. They are the ones that control critical 
ascent functions. These include ignition of the 
solid rocket boosters, separation of the solid 
rocket boosters from the launch pad, later on 
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separation of the solid rockets from the external 
tank and finally, separation of the external tank 
from the orbiter. These functions are all 
controlled automatically onboard the orbiter by the 
primary flight software that's residual in the 
cruidance computers onboard. Howev~r, the outputs to 
command ~hese functions have to flow through the 
electronics of the vehicle, out to the pyrotechnics 
that actually cause these functions to happen at 
the points of action on the shuttle vehicle. The 
way this Is mechanized is by taking the outputs 
from the four redundant computers which process 
these commands simultaneously !n the software to an 
electronic boxes that Jess has called Master Event 
Controllers or MECs as we refer to them, which vote 
these signals to be sure that we get the proper 
number of indications from all GPCs to cause these 
critical functions to occur correctly and at the 
right time. Early in the Shuttle program, 
specifically prior to the STS-2 mission, analysis 
of these circuits led us to some concern that we in 
fact had a lower level of redundancy in these 
circuits than they required, that is, there was 
some potential for these things to occur 
prematurely, these critical functions that I've 
described to you. And at that point we made some 
circuit changes in the or~iter, some softwa~e 
changes to defense the kind of failure mode ••• 

This redesign came together first for the 103 
vehicle, Discovery, and these in tact are the MECs 
and the software that we are planning to fly on 
this mission. Now what happened to lead us to the 
concern that we have been discussing with you for 
the last two daysl The software and the MFCs have 
passed all of the certification testing proscribed 
by the program to ensure that they are fully ready 
for flight and that they perform correctly and do 
the things as we expect to have them performed. 
However, at the end of thi~ week we were In fact 
doing some off limits testing of software on the 
51A mission, which is a later version of software, 
and occurances of timing in that analysis led to go 
back and reconsider some of the timings built into 
the software that is available and in the vehicle 
to fly on this mission. All of the certification 
was done by automatic testing and by analysis of 
that testing and the software passed all of that. 
The MEC performed as expected. However when we 
went back and relooked at the circuits based on 
this concern that came out of downstream software 
testing, we found that the ~rgins built into the 
software, for the worst case timing of a stack up 
of different functions that occur all at the same 
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time did not give us the level of margin in timing 
to generate and issue the commands through the MEC 
that we feel we would be oomfortable with to 
perform the critical functions that I am talking 
about. We looked at ways that this could be 
defensed; obviously the hardware in the MEC is 
built and it performs the way we expect it to 
perform. The software can have timing margins 
increased, enhanced, and this can be done with a 
relatively simple patch. And so early last night 
we elected to start building that patch. It's been 
built, it's been tested in Houston, it's been 
tested both in the software laboratory and the 
avionics laboratory. However, there has also been 
analysis going on on the West Coast and in the crew 
Shuttle Mission Simulator in Houston and the 
decision that Jess talked about that caused us to 
delay for 24 hours is to provide us with an 
opportunity to take the testing and the results of 
all these activities that have gone on and have 
been successful and shown that we have achieved the 
additional margin and timing we want and that the 
vehicle functions correctly, to review it in detail 
across the entire team and spend a little more time 
putting all of ou~ eyeballs together before we h~ve 
to conmi tall of it to launch and make SU1'e we 
haven't missed anything in that analysis. And so 
that's where we are tonight. 

Okaj I think we're ready for questions. Please 
wait for the microphone. If I don't calIon you 
by name give your name and affiliation. I'll start 
with Mike Meecham from Gannett News Service in the 
front row. 

From wllat both of you are saying, there is no 
hardware concern at all, this is strictly software. 

Th at's cor r e c t. 

So the Shuttle itself is working alright. Its the 
software you are ••• 

Well it's the software in there to patch up the 
timing issue that Arnie just discussed there to 
ensure that we don't get ourselves in a situation 
where the timing signals to some of these critical 
sep functions during ascent are not impaired. 

It's not an ir.terface problem though, it's strictly 
software and commands. 
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Uh, it's an interface problem in terms of making 
sure that the flight software works with the Master 
Event Controller so that the software is acted upon 
correctly by the Master Event Controller. So it is 
a software problem, it can be fixed in the software 
area, but it has to play together with the 
h8rdware. We don't see a hardware problem. We're 
not going to change out the Master Event Controller 
we're going to repair this with the software to 
ensure we got adequate margins to guarantee that 
these timing signals are in fact received during 
the time they should be received for critical 
separation functions. Arnie did you want to add 
anything else to that? 

Well, you are correct when you said it's a systems 
problem. And it could be changed in either the 
hardware or the software but the software is much 
more easily changed and we already know how to do 
that and to change the hardware would be an 
extensive process. 

Lynn Sherr, ABC News. 

Just a couple of points before I ask a longer 
question. How many MECs are there? 

Tt,ere are two MECs on the Orbi ter. 

Okay. Second question. What kinds of margins did 
you want and how much was the timing off? 

The normal specification for the timing on commands 
in the computer processing is designed to allow a 
margin of 500 microseconds at completion of command 
and the output. In our analysis of the worst case
-now this is not a c~se we ever found on our 
testing; our testing has always met either that 
margin or at least an adequate one--we found that 
some of the margins were negative by as much as 300 
microseconds. This change that we are making to 
adjust some of the process timing of other 
processes that occur in the same output cycle wIll 
retain back for us 650 microseconds. S~ we will in 
fact assure ourselves of at least a margin of 350 
microseconds, worst case, for this, and we believe 
that is well more than adequate. 

Okay. Finally, finally for now, you said it was 
before STS-2 that you first realized you wanted to 
change some of this out. Is the software that is 
troublesome software that has only been addded tor 
this mission? It was my understanding that you 
have been changing the software periodically. 
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The software changes every flight to accomodate the 
ascent trajectory and the payloads. We also make 
changes to account for problems of this class, 
where there is a vehicle problem and it is the most 
readily facilitization available to us to make 
changes. But let me say again what we did prior to 
8TS-2. We had a MEC. It was designed in the 
program along with the rest of the avionics. Prior 
to STS-2 we found that we wanted more levels of 
redund~ncy within the electronics in the box. We 
were able to provide an adequate defense in vehicle 
wiring for the flights we have flown since, but the 
ultimate design is in fact a newly designed MEC, 
and that is in fact what we have in this vehicle 
for the first flight for STS 41-D. In order to 
have the new MEC with the new levels of redundancy 
we also need software that has ~hanges to account 
for this new level of redundancy. We really send 
three commands out of each GPC to accomplish one 
function, and in the past we only sent two. By 
sending three and having to get all three and then 
voting on all four computers, you have a very 
significant backup of redundancy to be sure you get 
the right signal when you want it and to be sure no 
bad signal gets through when you don't want It. So 
yes, the software is new. The electronic package 
has new circuitry and the two have to play together 
and they have been tested well to play together but 
we found this o~e issue in timing that we would 
like more margin. And we can do that with a very 
straightforward software ohange. 

Carlos Byars from the Houston Chronicle. 

Is th~re any reason why this wasn't discovered 
before now or before yesterday, whenever It was 
found? 1 rum sure you did an audit of the software 
and had looked at it Bnd looked at it and looked at 
it, but now all of a sudden this seems to have 
popped up. 

There have been two versIons of the software that 
contaified this logic. The software that we were to 
fly on the firat STS 41-0 in June was called 01 
3. It had this built iuto it. It went through 
f u I I Bud its . It we n t t h r 0 ugh f u 1 1 ti min g 
assessments, automated, it went through full 
testing in the Shuttle Production Facility and the 
SAIL. We did not identify this condition. For 
this flight, because of the change In payload and 
the timing involved, we were able to step to the 01 
4 software, Which is the next version downstream 
and which was targeted for STS 41-F and that 
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software had a like pedigree of testing: full 
audits, full timing assessments, no issue, full 
completion of testing and facilities. The thing 
that was going on this weekend was a timing 
assessment of the STS 51-A software which in this 
case is identical. There may be some other subtle 
changes but primarily they will deal with the 
mission profile and the payloads. And in this 
particular case, probably because of worst case 
timing stackup of the different things that can add 
together, it bumped slightly over our margin. We 
had this margin of requiring 500 microseconds spare 
timing at the end of a process and one of the test 
cases violated that slightly. That led us to go 
back in to do a more complete detailed manual 
asses~ment of the timing, one that is really not 
normally done. And in that process we found that 
not only was that signal slightly off, worst case, 
but we then went back and looked at the 01 4 
software which is what we are going to fly day 
after tomnorrow, and we found in that case also we 
had these conditions. Again, when I say worst 
case, that meRns we consider everything to come in 
at the worst possible time and stack up together 
and that is a very hard case to generate in the 
test facility because that is a highly improbable 
condition but yet it could occur Our lntent is to 
defense the worst posslblp. stacking of the timing. 
Go ahead. 

You said it was highly improbable. Could you care 
to put a probability on that? 

I wouldn't know how to do that, to give you a 
number that would mean something to you and mean 
something to m~. 

(garble) 

One in twenty five is a potential for having this 
particular combination of comnand signals that 
could give us the problem, however, that would not 
take into account all the worst case timing 
characteristic of all the sequences stepped 
together. So It would be no more often that one in 
25 and probably much, much less than that. In fact, 
if I were able to tell you the number of test cases 
we've run in the facilities, they would be many, 
many more than 25. We've never had this actually 
o~cur. 

kobyn Lee Oates, Atlanta Constitution. 
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I wonder if you could just review for us how the 
crew was informed of the decision and what their 
reaction was to a third delay. 

Well, at the 8:00 meeting, we had George Abbey over 
at our meeting to talk about the crew and John 
Young was there as well, so they got word from that 
aspect and I have not had any feedback from George 
or John based on the crew reaction to this. 

The reason I was asking, some of this we were told 
a while ago that the crew had already gone to 
sleep •.• 

They may have been asleep at that point in time. 
John Young and George Abbey were going to take care 
of informing the crew and letting them know of this 
thing, so I can't give you a reaction back from it 
but we did take into full consideration the crew 
aspects of this whole thing and I think their 
comment, George's comment at the meeting we had was 
that we also support delaying a day to make sure 
that we've got n chance to let this software settle 
and mature a little bit more and as Arnie saie, get 
all of the three elements that are playing together 
a chance to look at it. So I think we have full 
support of George and the crew. 

Is there going to be any changes in crew procedure 
during ascent? Does it involve anything different 
in the cockpit, any ••• 

No. 

Howard Benedict from AP. 

I was going to ask that same question. We had he&rd 
that perhaps the crew might redo their procedures 
on manually deploying or separating the SRBs and 
the ET if that were possible. Are they going to do 
anything like that? 

Th 0 sea r e not nor rna 1 pro c e d u res and the tim i n g i s 
critical and the vehicle is designed to do that 
automatically and if we thought there was crew 
interaction involved, we would not consider this 
regrouping to be up to our standard of what we 
think is totally acceptable. We'd want to come back 
to our full design ••• 

For Jess. Is 24 hours going to be enough to do 
this? 

~-~-- ----- ... -----~ .. --- ------ ---
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Well, the question we asked, Howard, earlier, when 
we reviewed the situation earlier this afternoon, 
we had a ~eeting at 3:30 this afternoon as Glynn 
and I infoNned you, we asked the question would an 
additional 24 hours benefit the process in terms of 
implementing the software patch and give us some 
additional confidence and Arnie's team and the 
other people that were looking at this supporting 
Arnie's effort unanimously came back and said that 
all the data is reassuring. We see no reason to 
believe th~t the patch is not an acceptable one, 
that it would be good to have the three different 
efforts that we have going on now come together, 
converge and spend a little time exchanging data 
and just make sure that we have not overlooked 
anything in that exchange of data. So t~at's the 
posture we took. I talked about the fact that aside 
from delaying one more day, we've got complete 
support of the custom~rs, the launch window doesn't 
close on us, we've got a pretty broad launch window 
here and we felt it prudent to take the opportunity 
to mature and not get into a situation that the 
timing problem might present us with. 

We're going to take one more question here before 
we go to Houston. Then we'll come back Malcolm 
McConnell, Reader's Digest. 

After the launch pad engine shutdown abort last 
June, there was a lot of spoculation in the media 
about nearly averted tragedy and words to that 
effect. Just for the record now, would you comment 
on the safety, danger potential of the, i~ there a 
potential for what they call a software crash, a 
catastrophe where ETs get separated atthe wrong 
time or SRBs get separated at the wrong time, that 
kind of thing? Or is this triple redundancy of each 
command from all four computers so fail safe that 
there's really no potential here for a in-flight 
emergency? 

Our intent is to be certain with this extra day 
review that we achieve exactly what you just said. 
That's what the design Is intended to do. We're 
comfortable that that's the way the system works. 
\~e found this one error that partially defeats some 
of that redundancy by the timing and we're going to 
see that that is no longer a factor in our 
implementation. 

Okay, we're going to Houston for any questions from 
there. 

Jules Bergman, ABC. 

-~ ... """--_>..! ------......... -~-~- - .-'- - .--. . 
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Yes, Jules Ber~an, ABC News. Jess, how sure are 
you now of launching on Thursday? 

Well, (garble), we reported this afternoon, all 
systems, with the exception of the two items that 
we discussed at our 1:30 press conference this 
afternoon and I think at that time we gave you an 
accurate status report of where we were on this 
master events situation. We've closed out the other 
item and I'm very confident that the team has 
looked at this software timing problem in a great 
deal of detail. None of us wanted to stand up and 
say we wanted to hold for another 24 hours, Jules. 
But again, I think it was prudent and given the 
fact the weather holds, I'm confident that we're 
going to go on ThursJay morning. 

Jess, one other point. Do you have the feeling the 
media maybe should call this the second flight of 
Discovery? 

No, 1 do not think that, Jules. Again the system, 
obviously, the space sh'.lttle system is obviously a 
highly capable system. We have only had 11 flights 
and we are learning from those 11 flights and I 
expect we are going to continue to plow our 
learning experience into the full operations of the 
shuttle as we move downstream and I feel very 
confident that we're going to get Discovery off on 
Thursday morning. 

Name and affiliation, please. 

Mike Williamson with KJOJ. For anybody that would 
like to comment, does the weather look just as good 
for a Thursday launch as it does on Wednesday? 

Yes, the weather report that we got at our briefing 
this morning for the next (Wo to three days we're 
expecting, in fact, improving weather in Florida 
over the next couple of days, so we're hopeful that 
the weather's going to hold out as well as at our 
contingency landing site. So, yes, the weather 
looks good. 

Okay, this is Paul Recer of the AP. I've got a 
series of questions. First off, what fraction or 
portion of a second is a microsecond? 

A mill ion t h. 

,. ..-..-~ " .... =_ ... _---- -----" -- . ..-- _ ..... - .- -- -~-. . ~. 
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Okay, one millionth, huh? Now you said the chances 
are one in 25 with a 500 microsecond margin, how 
does a 350 microsecond margin change those 
probabilities? 

I don't think I said there's one chance in 25 for a 
500 microsecond margin, I think that's not what J 
said. Maybe you could raise it in some other way. 

As I understood, you said this problem could occur 
one chance in 25, or did J misunderstand? 

I said that the possibility that we could have had 
a missed word, one ohance in 25 with the design the 
way it was. With the minus 300 microsecond margin 
that we found ill several of these conmands, 
however, that is obviously worst case and it is 
really not probable that it would occur anywhere 
near that often. That is the probability given the 
worst case stacking of all the things that add up 
to the the required amount of time to aend the 
conmands up. 

You've now changed that margin, right? 

Yes. 

Does that also change the probability? 

To plus 350 microseconds, worst case. 

Does that change the probability? 

Well, we believe it changes the probability to 
zero. 

That's all the questions from Houston. 

Are there any additional questions from other 
centers? Okay, no other centers. Frank Yosenda from 
To day, I t h ink . 

Two.I.You think? 

I couldn't see you behind the •.• 

Two questions. Are we talking about with this 
microsecond margin of error, are we talking about a 
complete failure of a separation, something of that 
nature or are we just talking about a mistimlng of 
a separation where it might be a fraction of a 
second off. And the second question is, is there 
anything to do with the problem of signals coming 
in parallel as opposed to coming in serial? 

, --------. ----_. - ... ~- -- -~~ ---- .- .- ." '.. - . . 
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There are parallel signals that are discussed here 
because we want redundancy all the way out to the 
pyrotechnics that fire, that cause this to happen 
and they also were redundant, so redundant signals, 
there's redundant electronics in the two MBCS, 
there's redundant wires and there's redundant 
pyros. The first part of your question was, would 
this preclude the function or would it delay the 
function. It would preclude the function from the 
primary redundant set. We have the backup flight 
software that requires manual interaction which is 
not consistent with the timing we're trying to 
achieve, however if we were to s~le~t the backup, 
it would cause these functions to occur, but they 
would not be correctly timed for optimum 
performance. 

Lynn Sherr, ABC. 

Two quick on~s. ~at is the launch window for 
Thursday morning? 

It changes Ibout a minute, Lynn. We'll launch about 
8:36 and I think we lose a minute off the end, so 
we probably got 30 minutes, or 29 minutes launch 
window, and I think that the general next several 
days in the launch window all the way out to 
sometime in early Septerrber, I think we've still 
got some time from the constraint point of view and 
it's a gradually closing launch window that i~ a 
function of time. 

~----'--.-"-1r'----' _0>_---------- - - -- -
- - . 
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Okay, second of all. To follow up on what Howard 
Benedict asked before. Are there manual controls in 
the orbiter to separate the tank and to separate 
the solids and under what condition would they be 
used? You said you didn't want to fly thinking they 
would be used, but might they be? 

Did you limit that to separating the tank and 
separating the rockets, because there a~e some 
series of functions that I mentioned in addition to 
that? 

Separating the tanks, the tank from the solids at 
ignition as well, right? 

Ignition is from the launch pad. That is an 
automatic sequence. There is no crew capability 
to •••• For solid rocket separation from the tank, 
t ha tis an au toma tic sequence prov i ded by the 
software. There is a separate software package in 
the backup system I just mentioned. There are 
manual controls to override some of the software 
but not to directly issue the comnands. All of the 
manual functions go to the computer and get into 
the software processing that is operating 
automatically. 

There is no button to push to separate the solids 
or to separate the tank, is that correct? 

That is correct. 

Finally, what happened between this afternoons 
meeting and this evening's meeting to make you 
decide to go for the delay? 

Well, this afternoon's meeting that we had at 3:30, 
Lynn, we sat down with Arnie's team and software 
people on the orbiter, talked to the people down in 
Houston who were working the problem as well as the 
people out on the West Coast, and we decided that a 
critical event in the program would be loading the 
external tank which in today's schedule showed us 
laoding about midnight or shortly after. We decided 
that we could measure the progress toward that 
around 8:00 tonight by getting the team back 
together after they had completed a couple more 
test cases that they had laid out plus answer the 
question "would an additional 24 hours allow you to 
have more confidence and to wring out all of the 
possibilities in the software In that period of 
time?tI We got back together at 8:00, we spent about 
an hour talking about that and Arnie's group and 
the software people came back and essentially said 

7 • 
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that we can complete all of the test data. We see 
no reason who this patoh is not a successful patch, 
however, it we had another 24 hours, we could get 
some of the par!lllel work together ina serial 
r ash ion, let p e 0 pie c omp are not e s Jus t to rna e k sur e 
that we allowed nothing to drop through the crack 
and these functions are critical, we want this 
redundancy on the ascent and therefore we decided 
to hold for 24 hours. 

Carlos Byars. 

Couple of questions. Hugh, this Is probably 
directed at you. Could you tell us now or find out 
for us whether the crew has been awakened to set 
the good news, and secondly, did fatigue on the 
part of the people working on this patch enter into 
your decision, either currer.t fatigue or the 
possibility that having gone probably a lot of them 
went all night last night, maybe a lot tonight, and 
then might have some worn out people if you have a 
problem downstream. 

Let us answer the last one and I'll try to ask 
Arnie, but let me just simply say that we did 
discuss that and the team has been working ~n the 
thing, but in my opinion, that was not a dominant 
decision element in this whole process. I think it 
was the fact of laying data on the table so that we 
could get different eyes to compare ft. Although 
those teams had been working a fairly long period 
of time since last night, round the clock tr~ing to 
do these tests and Arnie, you might want to add to 
that •.• 

Well, let me explain a little more about that. My 
answer would be no also, but [Ill explain why. This 
avionics system that we're describing is 
complicated. It's electronics, it's wiring, it's 
software, it's computers. It all has to work at a 
very high rate of timing, very ffnely tuned, very 
accurately and thoroughly tested. The avionics 
system is a part of the orbiter, built by Rockwell 
International in California and they Bre 
responsible for the design and the integration of 
that as a system and its performance as a system. 
They have a laboratory out there and immediately 
when this question or anyone of this class would 
come up they immediately started testing it in 
their laboratory, the software that they had 
available to them, the MEG that they had available 
to them in trying to understand these questions. 
Attha same time, it was known to be a timing issue 
with the primary flight software. This software Is 
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built by I~ Corporation in Houston, they have a 
laboratory there where they built the software, 
they do all of the verification testing which is 
ext r eme 1 yin t ric ate. It Jl 0 ton 1 yin c 1 u des the 
rna chi n e sin the 1 abo rat 0 r y, but i tin c 1 u des a 1 a r g e 
number of expert who do what we call desk audits 
where they analyze the code and the listings of the 
software. So they were working to solve this 
problem and to understand it and to see what we 
should do about it. At the same time there is a 
team of people that are important in support of the 
flight crew and the mission and the mission control 
center. They have experts on these systems, both 
the software and the avionics. They are meeting to 
understand this, how it would interact with their 
procedures. The crew is down here. There's a group 
of people that operate the shuttle mission 
simulator in Houston in support of the mission 
control center and the crew. Some of the runs that 
we need to do to verify all up system performance 
are done in that facility. There'S also he Shuttle 
Avionics Laboratory, the SAIL, which is in Houston, 
and this is run by a team that is comprised of 
people from Rockwell, people from IBM and people 
from JSC and they make another class or runs that 
again assure total system performance is correct. 
At the time that we decided to take this delay, 
most of the test cases for all those laboratories 
had beon completed, the data was still under 
analysis. The patch was built. It had been tested 
by IBM. It had been delivered to the SMS, delivered 
to the SAIL and delivered to Kennedy. Kennedy was 
in the process of installing it tn the mass memory 
on board the orbiter and ct that time there was no 
indication that none of these steps had missed a 
beat, had not been done correctly. However, none of 
the people that work in those different facilities 
have been able to anything but talk quickly on the 
telephone and then get back to their own work. I 
talked to each of the managers involved in those 
areas and their belief was they would like very 
much to coordinate their testing with the results 
of the other labs to be sure there was no missing 
step, no missing test we could run and should run 
and they wanted the time to do that. I asked each 
ot them also if they felt their people would be 
stressed by working through the night to finish 
that testing and analysis and support the launch 
tomorrow and each organization said no, they had 
planned for that and they were prepared. But my 
assessment and as Jess has pointed out, some of the 
other managers felt, we would benefit from the 
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extra day to do the additional tag-up based on the 
criticality of the circuits that we're talking 
about that I described in the beginning. 

I'm sorry. The wmnan in this row is next. And we're 
going to go back to Houston for one more question 
after her and then we'll come back for a final ••.• 

If there is a problem with Thursday morning, what 
then would be the next possible launch date? 

We have a window every morning, so you could roll 
day by day, roll through on the thing. It obviously 
would be dependent on the nature of the situation 
that we would uncover, but you can go Thursday and 
Friday and so forth on the, there's a window each 
morning. 

We'll go to Houston for the one question and then 
we'll come back here. 

Jules Bergman, ABC. 

This is Jules Bergman, ABC News, and this is for 
you, Arnie Aldrich. ~ybe I'm dense or something, 
but if all that's involved is 300 microseconds and 
you're talking about events like separating the ET 
or the cutoff of the SRBs, that doesn't seem like a 
very big time factor. Is there something that 
youi"'re not telling us? 

These computers work on 40 millisecond cycles. They 
do a very large number of functions in a 40 
milllsecond.It turns out in the particular process 
that's comnunicatlng to these MECs, they're at the 
end of the 4.0 millisecond cycle and they're set up 
to have a timing margin of completion of all of the 
cases that we can understand of 500 microseconds. 
That is common practice in the way we design the 
interfaces in an out of this computer. 

I have a follow-up question. Why wasn't this 
discovered until last night? Surely this 
information should have been put in the mass memory 
unit before l~~t night. Or is that not the plan? 

I think I answered the question about why it wasn't 
discovered until last night previously. The 
question about what was being put on mass memory 
was simply this patch correction that is required. 
It's 12 half-words and adjusts the timing in 
several lower order priority activities at the time 
we require these comnands to be processed out. 

----~--..... -=---.....- ... -+ .. - --- - - - - -" .. - -. . 
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Go ahead, back here. 

Will the crew be in the loop in any of this review 
that's going on or will they be merely informed of 
the results or what? 

Well the crew obviously, as I said earlier, in our 
8 p.m. session tonight we had both John Young and 
George Abbey there to make sure the crew was fully 
appraised of what decisions we were taking and what 
the situation was and I think the crew was aware of 
the things that we had been considering in the 
Master Event Controller situation. Clearly, 
tommorrow morning, also, the crew will be given 
full detailed briefings on where we stand, what 
we've done and be brougbt up to date on it. So the 
bottom line answer is yes, the crew will be 
appraised of what's going on. 

That's all the questions from Houston. 

Okay we just have time for a couple of more 
questions here. Lee Dye. 

Loe Dye, Los Angeles Times. I'm not clear on what 
your worst case scenerlo is here. What are you 
talking about? What is the worst thing that could 
have happened if all this had gone wrong? 

The worst case that could have happened is that we 
not get a proper series of firing signals out of 
the master event controller that then would have 
been sent to the pyrotechnic devices for separating 
off the SRB and the external tank. You know, we 
separate off the SRBs at about 2 minutes into the 
flight and those are necessary to separate to get 
to orbit and we continue to hold the tank as long 
as we burn the main engines, until MEOO. so we 
need to separate those out to achieve orbit, and 
the worst case could have been if we had not gotten 
th9 proper timing in length between the computer 
software and the master event controller and not in 
turn got the firing commands that we expected to 
receive. 

Which means you would have failed to achieve orbit 
or what? 

Yes. If you do not separate out the SRBs or the 
external tanks at their proper sequences, you are 
Ilk ely not tog e t too r bit • Now the reI san 0 the r 
alternative to that and there is a backup flight 
computer on board, OPe number five, which has these 
timIng signals in it to separate and in the event 

. --.0:--- --- .. ---- .... ~---~ ~--- - - --- - • 
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the main OPC's do not operate you can swit~h to the 
b a c k up f I i g h t c omp ute r lor s epa r a ti 0 n but i tis 
absolutely mandatory that we separate the SRB's and 
the external tank lrom the Orbiter to get into 
orbit. So that's the criticality of it and that is 
why we are insisting that we maintian the levels ol 
redundancy that we currently have in this thing 
because it is absolutely mandatory that we do make 
that separation. 

Craig Small, CompuWeather, New York. I'd like to 
locus attention upon the situation that caused the 
shutdown thi5 past June. As I understand it, there 
was a valve problem. I also understand that the 
problem was not completely pinpointed. Are you 
conlident that such a situation will not cause a 
shutdown this comi! 5 Thursday, and if you are, what 
do you base that confidence upon? 

Yeah, I think I spent about 30 minutes on that this 
afternoon on that at 1:30 and I spent a lot of time 
on that between June 26th and now and the bottom 
line on it is we believe it was a contamination 
problem and we've done an exhaustive teardown and 
test program. We feel conlident we are not going 
t~ see it on this flight. 

Jim Slade, Mutual Broadcasting. A point of 
clarification Jess. When you were referring to the 
number 5 OPC, were you implying that the signals 
from it, if it had to take over those duties, would 
go around the main events controller? 

No. 

Would they still have to go through? 

No. What I'm saying is there are four general 
purpose computers in the main line, what we call 
the main line operational part of the Orbiter and 
there is a backup computer of the same design and 
so forth. In the event that we have a problem with 
the four computers, we have a backup fligt computer 
system. That computer is loaded with a different 
software set than the software that is loaded into 
the four. The four main computers are IBM software 
and we have the Rockwell software tn the backup 
computer system. So that's the independence that 
we have relative to the four main line GPes versus 
the backup computer, number 5. 

We have time for just a couple of more questions. 
Howard Benedict, AP. 

_~_ _ .... ____ ~ .. ___ .-.... ~~ _____ a._ _ _ _ _ __ 
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What would happen if the tank and solids dldnft 
separate. What would happen to the orbiter then? 

Well I think it would be an abort, a ditch type of 
affair in the event you did not separate it, 
Howard. However, I think that again is why we are 
paying so much attention to make sure that we have 
got many, many channels to fire those separation 
commands to both the SnBs and the tank. 

Is this something that the crew has practiced and 
do you see any danger of losing the crew or the 
orbiter on this? Or is it something they are 
fairly familiar with? 

Well, this is automatic. I mean this thing that 
Arnie has been talking about here for the past 35 
or 40 minutes is all automated. These timing 
signals occur very rapidly, the redundancy is built 
into the avionics design, and essentially the crew 
gets a signal that the tank has separated or the 
SRBs have separated. The crew interaction on this 
is a software override, but they do not have direct 
command to separate the SRBs or the tank, these 
functi~ns are all automated. So in effect it is 
somewhat transparent to the crew. And our work and 
direction here Is to make sure that we get this 
into the automated capability which maintains the 
level of redundancy we hava had in the GPCs 
relative to these critical separation functions 
during ascent. 

But if you were to have all of this happen, would 
it have resulted in any major problems on the 
return or would the crew have been able to handle 
it? 

Well if this timing problem had occurred, and Arnie 
you might want to elaborate a little bit more, we 
would have simply switched to the backup flight 
system. There would have been a switch to the 
backup flight computer for excecution of the firing 
commands to the SRBs and the external tank. That 
cuts down our redundancy path, obviously, and we'd 
like to have much more redundancy than that. But 
there is an option in the event these timing 
signals from the GPCs did not get to the ignition 
of the SRBs or the external tank. We'd go to the 
backup flight system. 

In such a situation you'd be relying on the backup 
computer which has Rockwell software instead of 
IBM. Has the Rockwell software been audited for 
this? 
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Yes, it has. And one word beyond his quick 
question. Tho intent In putting in the backup 
machine and puttting in different software was to 
preclude commanallty of software when an issue like 
this might come up. 

And a final question. 

Jim Asker with the Houston Post. If this is so 
critical, why is there no manual override for the 
unlikely ovent that the backup computer would 
fail. Wouldntt it be easier to land the Shuttle 
wi t hout the tanks on it? 

Yeah it would be casier. You want to talk about 
the backup flight computer? 

The whole strategy of the ascent sequence is built 
on accompli~hing It correctly and getting to 
orbit. The ~Iming Is critical on when things occur 
as well as tha~ they do occur. And we build in 
extreme redundancy to be sure it happens. There 
are some crew overrides which might Interact with 
that timing. But all of our reviews have said If 
the crew is required to interact we will slow 
things down to the point where we centt rely on the 
vehicle achieving the performance which Is required 
and we've got to make the automatic systems work. 
And that is the way it has been $tructured. 

END OF BRIEFING 
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PAO Okay, well good afternoon and welcome to our 41-0 
Postflight crew press conference. Without further delay, we'll 
go ahead and turn it over to the Commander of the flight, Henry 
Hartsfield and he'll introduce the crew and I believe they have a 
movie and some slides for you. 

HARTSFIELD Okay, thank you. We're all glad to be back of 
course, before we get started I would like to introduce my 
crew. My pilot, my right-hand m~n, Mike Coats, my MSl is Mike 
Mullane, my MS2 Steve Hawley, MS3 Judy Resnik, and my Payloads 
Specialist Charlie Walker. We think we had an extremely 
successful flight and we're q~ite proud of that fact, despite a 
few minor problems that reset the spacecraft late in the 
flight. We got all our mis~ion objectives done, and a few extra 
things and did all our shopping lists, so in that respect I think 
we came out in good shape. We had a number of firsts on this 
flight as you know and we're extremely proud of those. Of course 
it was the first flight of Discovery. And I might add that 
Discovery is a very clean vehicle, there really, really weren't 
that many problems with it in flight. When the bird works well 
so can the crew. I think you'll find that correlation throughout 
the history of our spaceflight. It was the first flight of a 
commercial payloads specialist, Charlie Walker. First flight of 
a sifficom satellite, simcom as you know is the first satellite 
that was designed specifically for deployment from the Orbiter. 
And it worked as advertised. It was the first flight to deploy 
three satellites, maybe four if you count the piece of ice. And 
the OSTA is the latgest deployable structure to our knowledge 
that's bean deployed from the spacecraft in flight. with that 
brief introduction I'd like to I think now just go right to the 
movie. We'll show you some highlights of our flight and sort of 
set the stage for what we'll talk about a little later. 

Here we see Discovery on the launch pad out there, 
everybody talks about how things move so fast in the space 
program and in our case it took two months to get from T-4 
seconds to T-O. So that's not always true. Fortunantly, the 
weather was just beautiful out there, it was nearly perfect, I 
think probably the best weather we've had for any of the shuttle 
launches yet. Here we show the main engines igniting and the 
twang, the Orbiter moving was very apparent to all of us in the 
cockpit. We can see the twang. Those are the bolts firing on 
lhe Solid Rocket Boosters, there was no doubt when the Solid 
Rocket Boosters fired that we were going someplace in a hurry. 
When we lifted off we had the heaviest stack that is launched 
since the Apollo days and Saturn V, back in Apollo, over 4 and a 
half million pounds lifting off. We can sp.e the roll right here, 
the roll seemed dramatic to us, I guess because we're on the 
outside of the stack and the real world was out there, its a lot 
more dramatic of course than the simulator had been. We were 
actually carrying tha heaviest payload by about 10,000 pounds 
that had been carried by the Shuttle. We had over 47,500 pounds 
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of Payload. You can see the shock wave right here, its just 
behind the windows in the top of the Orbiter as we're going 
through the maximum dynamic pressure during ascent. We're 
actually throttling the main engines back here in two stages to 
get through the maximum dynamic pressure. As you can see its a 
beautiful day, we had separation of Solid Rocket Booster's and a 
little film over the windows just like we'd had on all the 
previous flights but not objectional. 

We made it to orbit and we needed to get to work 
right away because our flight day 1 included deployment of the 
satellite business systems satellite and we preceded on with that 
task but the techniques involved were not different from those 
deployed on previous PAM deplo~s. Here you see the Sunshield 
opening. Of course the purpos& of the Sunshield is to protect 
the satellite from the Sun while its in the cargo bay and that 
all was concluded normal. My responsibilities in the deployment 
required that r be in the Commander's seat using the forward 
display tubes, Mike Mullane helped with the PAM deployment at the 
standard switch panel in the aft and the rest of the crew was 
heavily involved in supporting the deployment, monitoring systems 
and keeping track of the number of phototelevision documentry 
requirements that we had. The PAM as you know is not partically 
xxxxxxxxxx in terms of its onboard guidance, it requires the 
Orbiter to plant it and its been stabilized in a method that you 
see here, a spin table in the Orbiter's Payload Bay, it spins the 
satellite at about 50 rpms to keep it stable on its way to 
geosynchronous orbit. In a second you'll see the deployment of 
the SBS satellite and if you look very closely, you can Gee the 
camera wobble right at the instance of deploy and that will be 
evident in the picture. We felt and heard that and it was an 
appreciable jolt and quite a bit of bang, but we were not 
surprise, we had heard that from previous crews. There you can 
see the camera jiggle just slightly and that was just exactly 
what we expected, otherwise we felt enough and it was completely 
normal, the orbiter's systems and the satellite systems performed 
extremely well and we were very pleased. The simulation that we 
have here in Houston is of course very good and both Mike and I 
had commented that we felt we had done this a hundred times 
before. It felt very comfortable to do it in flight and we just 
expected it would work perfectly. 

On the morning of flight day 2, we went to work on 
deploying this second satellite, the SYNCOM, and as with t~'\e PAM 
its a team effort. I was at the standard switch panel in the 
back again and Steve was up in the front in the CDR seat. He 
operated, the SYNCOM is held in the Payload bay by four motor 
driven pins and he was operating the computer to pull those 
pins. I threw, Steve started a verbal countdown and at T-O, I 
threw some switches that fired a power technique device that 
allowed the SYNC01>1 to rollout of the payload bay. The SYNCOM is 
like the PAM in that its a spin stablized spacecraft but unlike 
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the PAM it gets initial spin stabilization at the moment of 
deployment. It rolls out of the bay with about a 1 and a half 
rpm spin and about a 2 foot per second translation away from the 
Orbiter. The SYNCOM is the first satellite as Henry mentioned~ 
communications satellite to be designed, to be carried strickly 
by the shuttle. Its going to be used by the United States Navy 
as a UHF radio communication relay satellite. It was essentially 
off in the payload bay. It turned on, turned itself on 
automatically at deployment. One of the first things that happen 
was that white antenna was deployed to allow the ground to 
communicate with the satellite. And I talked to the Hughes 
people yesterday, they said its doing just perfect. 

About 15 minutes after each of the satellites were 
deployed, we got ready to do a burn onorbit using the maneuvering 
engines, 8,000 pounds engines on the back of the Orbiter. To 
give us a little more separation before the perigee kick motor on 
each satellite fired, 45 minutes after deploy. You'll see the 
engines ignite here just a second. After the ignition, you won't 
see anythin~ while they're firing in the vacuum up there. 
There's the ignition and now they're firing and you won't see 
very much. You'll see the tail off in just a second, and then 
right after the tail off you'll see one of our primary thrusters 
fire just to the right, on the right OMS pod there. There's the 
thruster firing. 

As I mentioned earlier in connection with the sas 
deployment, we had a fairly awesome amount of photo TV 
requirements on this flight, you see the CDR with the IMAX 
camera, we were fortunante enough to get some IMAX film of the 
deploys and a number of in-cabin activities and Hank and Mike 
Oats get the credit for making that all work. One of the first 
that Henry mentioned was the fact that ours was the first flight 
to deploy three satellites and here's the third, the TELSTAR 
satellite for AT&T and as with S8S it was absolutely normal, 
there were no problems at all and Mike and I telt very 
comfortable doing the task. One of the requirements we had was 
to film using the RMS wrist camera, the burn of the perigee kick 
motor for all three satellites and in a second we'll show you the 
perigee kick motor bllrn for the AT&T satellites. Notice below on 
the ground the lightning in the clouds and that was very 
noticeable, we're glad we got it on tape to s~ow you. There it 
is and it was so dramdtic at night that the lightning on the 
ground would light up the payload bay. It took me at least 
several seconds to figure out exactly what it was that was 
causing the light and there's the perigee kick motor ignition. 
In all casen the motor is burned exactly as predicted and its a 
fairly easy task for the crew to monitor that, that burn and as I 
mention Judy had to position the arm from the cradle position to 
the observing position after each deploy and you can see the AT&T 
satellite on its way to its transfer orbit which from our point 
of view appeared to be nearly in the direction of the 
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constellation Ryan, which you see in the upper right hand corner 
above the Earth's rim, and we were very pleased with that shot, 
we thought that was quite nice. 

8eginning on flight day I, I started the 
electrophoresis operations in space payload. Some of the 
operations included interaction with a microcomputer at the 
electronics center of the payload that you see behind me in this 
picture. The majority of the payload work was with the fluids 
system module, the large module that you see me working at 
here. There wera several tests that I had to do manually at that 
module, calibrating flow rates and also checking to find the 
presence of the particular biological substance that I was 
looking to separate and purify in the microgravity environment of 
space and here I'm performing some sample, fluid sample 
collections and using a small kit that wau carried along 
determining the presence and the quality of that material. The 
payload operations although hampered by some problems went well. 

RESNIK We extended a large solar array wing several times 
during the flight. This is the largest structure ever deployed 
in space. It was 1300 square feet, yet it only weights 300 
pounds. The purpose of the array is to supply electrical power 
to a spacecraft or spacestation by using the Sun's energy. A 
wing this size has about the same capability as one of the 
Orbiter's fuel cells which is just about as much power as we 
typically use on orbit. The array unfolder just like an acordian 
being pulled up from the top by a coiled ma~t which you can see 
in the front. The mast was made out of a fishing pole type 
fiberglass and the blankets are pulled taught at two extension 
links of 70 feet and 100 feet. Here we have a scan from the aft 
window up out the overhead window giving you some idea of how 
large the array really looked to us as we were doing work with 
it. While the array was extended we used the small thrusters on 
the Orbiter to try to excite the mast. We found it to be very 
stable showing only small deflections that damped out very 
rapidly and we were able to maneuver quite nicely to different 
attitudes with the array out. Here we're coming across Daha, one 
of the things that we noticed about the array was that it was 
translucent so we could se6 about the Sun and the Earth going by 
behind it as we were maneuvering. All in all it was a good 
flight test for a large space structures with potential future 
use in either space base construction or in ~pace station 
operations and its also a potential proto type of an inexpensive 
power source in both dollars and weight of thp. future for NASA. 
And we spent a lot of time taking photographs with the various 
cameras that we had onboard of the operations of the mast. Here 
you see it extended to 100 percent with the intermediate 
attention bar, the white bar across the bottom and it was quite 
large. Here's Henry trying to take a picture of the top. In 
this closing shot, we have a sunset, which you'd see the Sun 
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shining through the array, we were tail Sun at that time and we 
see the shadow of the vertical tail on the loft bottom portion of 
the array. 

with the new Orbiter we had remarkably few 
equipment mal fl' ,::t ions, one fel i lure we did have was the, one of 
the three forw~ J di$play units failed shortly after orbit 
insertion. This was really no impact to the flight, but after 
the satellites were deployed and the OAST work was done, we 
decided to change it out with the aft display unit. Which wa~ no 
longer needed. So we did what we call an inflight maintenance or 
IFM, we broke out the tool box and changed them out. There's 
some advantages and disadvantages to making repairs in ~ero-g. 
One of the advantages is you can flow up into the nooks and 
crannies that are very difficult to reach on Earth and there very 
easy to reach on orbit. One of the disadvantages is you've got 
to remember to brace yourself quite well when you're using the 
tools. It didn't do any good to outweight the wrench by 185 
pounds in zero-g. But we did change them out successfully, and 
had three forward display units for entry and landing. 

It was along about the same time that we're doing 
the IFM that we discovered we had the icicle on the dump port and 
at this particular time we were going to go out and brake it 
off. Judy came up and handled the communications and kept me 
honest with the RMS while we were doing this tast, double 
check~ng on the procedures. The ground really did a super job in 
putting togethp[ the procedures to do it. Here's what it looked 
like as we started the waste water dump, you can see the side of 
the icicle on the supply port. Now watch very closely at the 
bottom, the waRte water dump port and you're see that big icicle 
growing right before your eyes. It grew dramatically fast, I 
couldn't believe what we were looking at. We nearly stopped the 
waste water dump and then spent two days with that side of the 
spacecraft to the Sun to try to warm up the icicle a little bit 
and let it sublime. We were somewhat successful in that as 
you'll see here shortly. The size of the icicle was reduced. We 
took the procedures that the ground had sent up to us to use the 
arm, poised the arm and took a look at it. We had people looking 
out the windows just to make sure we weren't going to bump into 
anything on the side of the Orbiter, but we didn't have to fear 
because it the procedures were absolutely correct. Here's what 
\s reduced in size but it's still there. We're moving in very 
slowly with the arm now. And what happened is you move in, you 
lose sight of it in the camera. So, you just have to keep 
going. If you watch closely now you'll see a little piece of ice 
go chipping off up to the top right hand corner of the screen. 
And that's when we hit it. There it goes, a little chunk of ice 
there. Had no trouble whatsoever executing this procedure with 
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the arm. The arm worked beautifully as it has on all our 
flights. And when we pull back here, you can see just over the 
top of the end effector of the arm there, a little black spot. 
That is the dump port and th~ ice is gone. Mike Mullane took 
this picture out the window as the chunk of ice floated by and 
you can see it's a pretty good sized chunk of ice. We were 
really relieved to see it gone. 

It wasn't all work, here's Judy and Steve playing a 
little handball with our flight mascot. Zero gravity was a lot 
of fun. Here's Steve and I, we're demonstrating some of the 
physics of the frisbee deploy we talkerl about with Syncom. Steve 
thought this up, got a filter off of our hatch window and we 
labeled it Syncom and we floated it there in zero g and Steve 
gave it a tap, just like the spring did on the real Syncom. And 
you see that it translates and rotates straight up. Just exactly 
like the real spacecraft, proving that th~ physics of a frisb~e 
are the same in zero gravity as they are here on Earth. Wanted 
to show you a little bit about our food preparation. We carry 
mostly dehydrated food because we have water manufactured as a 
byproduct of the fuel cells. Here you see a pack of dehydrated 
strawberries and you add two ounces of cold water to it and let 
it sit for a couple of minutes and you've got yourself dessert. 
And that's our water dispenser there that Charlie is operating. 
He's selected two ounces and he's injecting the water into the 
plastic container. There's a plastic cover that holds the 
strawberries and the water inside. After you pull it out of that 
device, you have to kneed it a little bit to rehydrate the 
tood. It was particularly important for the shrimp cocktail, to 
make sure you didn't get a dose of horseradish that would really 
water your eyes. Strawberries were pretty good. There's 
dessert. Here we are sitting down for supper. We had trays. 
You can see some of the food stuck to the back there. We had 
trays that we could position on our laps, Velcro, and then sit 
our food in them. As Steve pointed out, this zero gravity adds 
new meaning to the term pass the potatoes. They fl0at them all 
the way across the cabin. The menu was quite varied and really 
pretty good. People accused me, we had color code, and people 
accused me of always having my color on everything. 

RESNIK Exercise was part of our daily routine on orbit, 
just like it is back her~ on Earth. Getting set up on the 
treadmill takes a little bit longer on orbit, but it feels just 
as good to quit. And our sleep arrangements looked a lot like 
summer camp. A little bit of bunks here and there. Two of us 
slept anchored to lockers, two of us slept strung across the 
room, and two of us slept on the wall. And you notice that in 
zero g when you relax, your arms tend to float up. It was very 
comfortable. 
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We didn't always sleep with the night light on. 

We chose the sunset as all good things must come to 
an end. And you can see some thunderstorms sticking up in there, 
the limb of the Earth there on the horizon. Sunsets from space 
are absolutely beautiful. You've heard us say this many times. 
It's still true and it is difficult to capture all the color on 
camera. We had a good flight and we came home. Here you sep. the 
RCS jets firing as the tracking cameras at Edwards picked us up a 
little over 100,000 ft. We had some test inputs that were put in 
by the computer, 11 (garble) tests throughout the entry to get 
data to verify the aerodynamics of the Orbiter and when those 
tests went in, it caused quite a bit of jet firing. When the 
last test was over at about .9 moch, I took over manual control 
of the Orbiter and then guided it around the (garble) alignment 
circle to a final approach. As we turned on final here, you'll 
see some streamers pull off the wing tips as we get the final 
alignment. Here, we're about 13,000 ft. picking up speed and 
we're about 280 push over into a 19 degree glide slope. 
Somewhere around 2,000 or 1,800 ft, we begin to flare the vehicle 
out to a more nominal 1 1/2 degree glide slope. At 300 ft, Mike 
put the gear down. It was a good sound to hear that coming 
down. And, we bring it in then, down closer to the runway, where 
we break the rate of descent even further. The Orbiter flies 
extremely well. I was quite pleased with it. It's a good solid 
handling airplane. Brought it in for a landing that we were all 
proud of. And about 185 knots, started the nose down. The nose 
went down per normal. To us, it seemed like it really banged 
down hard, but it always does because of the negative angle tack 
you have. Braked it to a stop, took us, I guess, 25 or 30 
minutes to get the Orbiter shut down. The thing about the 
Orbiter is you're not through flying until you get it all shut 
down and that takes awhile. Got our legs under us and came out 
and looked it. It was an extremely clean aiL;)lane as you've 
probably seen in the pictures. It came through in fine style, 
minimum tile damage, and the systems onboard were in extremely 
good shape. So, we're real proud of it. It's a welcome addition 
to our fleet. We now have three airplanes in our national 
transportation fleet. And I think we'r~ in a pusition now that 
the agency can really go get serious about flying. 

NESBITT Okay, I think we have soma slides. 
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This slide, I think, is magnificent. John Young 
seems to upstage atl our photographers every flight. He took 
this shot of the launch from the (garble) airplane. And notice 
how he captured thp. smoke trail of the Orbiter on ascent into Sun 
glint off the ocean. And you can see the shadow of it back then 
towards to airplane - of the smoke. Itls a, I think, a beautiful 
shot, one of the best I've ever seen of launch. Next. 

We had a large number of cameras onboard and camera 
and photo training was a large part of our preparation for 
flight. Here you can see the IMAX camera, the 70mm movie camera 
mounted in the left window and next to that you've got a 
Hasselblad 70mm still camera and to the right of that is a 
Arriflex 16mm movie camera. Ar;d then to the far right you can 
see the monitors for the close circuit TV system. I think at 
last count we had about 22 different cameras onboard the Orbiter 
somewhere and obviously, training and getting ready to photograph 
everything we needed to photograph took an awful lot of time and 
hard work. Next. Unfortunately, not everything went the way we 
had hoped it would go with the cameras. We had a problem here 
and there. This is some of the lMAX 70mm movie film that got 
jammed up in the camera at the end of one of the rolls. The lMAX 
people had said they'd like to see some shots of theit camera. 
So, we thought we'd give them some shots of their film, too. 
Next. This is the Nanibia Desert on the southwest coast of 
Africa, they call it the skeleton coast. This was fascinating to 
me because of the history behind this. Back in the 15th century 
when the sailors were trying to sail around Africa to get to the 
spices in the Far East, there were frequent shipwrecks along this 
skeleton coast. There is no drinkable water as you might expect 
anywhere near there and with all the disasters they had there 
provided a big impotice(?) to go ahead and sail due west and try 
to find a new route to the Far East and eventually led to the 
discovery of the new world. Next. 

RESNIK This is a very clear indication of some results of 
a different land use in two different countries in the southwest 
area of Aflca. You can see the line on the right side of the 
screen that separates the countries of Angola from Nanibia and 
you can tell from the picture that one area has been overused by 
prolonged drought where the country chose to overgraze their 
herds. And if you look up sort of towards the middle of the 
picture, right along the edge of the border, between the two 
countries, you see a dot there, that's the Syncom satellite, 
incidentally. Next. Here we see an impact structure in south 
Africa which was created by a large meteorite about 200 million 
years ago. And as prospective, this crater is about 47 miles in 
diameter. There is a town that is now situated within the crater 
scar. Next. There's another impact crater in Australia 
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which is down towards the bottom portion in the middle of the 
screen. This crater is about 15 miles in diameter and it's west 
of the Ala Springs area in the v~lley of the McDonald ranges. 
Next. 

One thing that always impre3sed me was flying over, 
you come over the Andes, which at the time we flew was 
particularly clear, and over into Brazil, and it was like going 
into another world. The whole eastern part of South America 
seemed to be on fire. There was a smoke haze allover the place 
and this is just an example of one of the fires and what was 
particularly interestiny was that apparently they burn their 
fields off there. What they're doing f burning off sugar cane 
fields and that sort of thing. This is in the Perona River 
basin, this particular picture. The intense heat corning up from 
the fires actually cause cumulus clouds to build up right on top 
of the smoke and you can actually find thunderstorms over these 
fires. Next. 

3 

I was particularly interested in trying to see some 
of the sights that had been described to us prelaunch that are 
located in South America, in particular in Chile and the Andes 
Mountaino. Since I was fortunate enough to have an opportunity 
to work there for a year before I cam to work for NASA. The next 
three slides, I'll kind of show as a group, because several 
things are apparent. First of all, you can see what is obviously 
a volcano field and the only point that I would like to make is 
one that struck me during the flight is that things like this are 
very very apparent from Quterspace and the techniques that we use 
in Earth exploration with photographic equipment we have arc very 
successful. And I think we'd all be surprised at the amount of 
the Earth that we don't completely understand, aren't well 
explored or well documented. And it's pictures like this that 
provide a lot of insight to the scientists who are working in 
this case particular on volcanic activity, volcano fields and the 
geology of these areas. Could I have the next slide please. 
Consistent with that is this one, which shows the region in, 
around northern Chile again, in the same general locale, southern 
Peru, northern Chile, in the Andes Mountains, which shows the 
volcano field. And if we could go onto the n2xt one in 
particular, one area which I was very happy to be able to 
photograph as again this was one that I had some prelaunch 
interest in, a (garble) volcano in northern Chile where the 
physics of what's going on is apparently similar to the physics 
that describes the way Mount St. Helen's erupted a number of 
years ago, although in this area it was a much much grander scale 
and I think wo're looking at 25 miles or so of debris and mud 
slides that occurred near this volcano, which you can see 
snowcapped and slightly below center, in this slide. But, I was 
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quite impressed at the clarity as we went over these areas which 
was very fo~tunate and allowed us to obtain some photography 
which we're told has already been helpful to expeditions that are 
intended to explore this part of the world. Obviously, getting 
detailed information like this from the photographs is very 
beneficial to the scientists who want to explore the~e regions in 
some detail. Next slide, please. 

This is a photo of Brieban, Australia, capitol of 
Queensland, Australia. I'm told that that is considered the 
equivalent of our Florida, Queensland is. It's a tropical 
area. And! und~rstand that there's a lot of holiday facilities 
in that area. Australia, in fQct it was one of the things that 
impressed me about viewing the world, was how much of it was 
desert. Australia was significantly desert. There was just 
green areas around the coastal areas. The interior or it was 
very vast desert. Next, please. 

My years in the Navy, I've seen an awful lot of the 
oceans of the world, an awful lot of water, and it became obvious 
in space, that that water is by no mean homogeneous. This is a 
shot a couple hundred miles east of Reunion Island in the Indian 
Ocean. Sun glint was such that you could see the boundary at 
ocean front between two different masses of water in the middle 
of the ocean. The masses of water distinguished by either large 
t~mperature differences or biological activities. Next. 

This was a rather unusual cloud formation that we 
saw in south Africa. It was virtually clear for hundreds of 
miles around except for this one area of clouds that seemed to 
form at a triangle, a couple of hundred miles long. Clouds just 
seemed to start at a point and trail off and we're told by the 
meteorologists that that is a jet~tream, indication of a 
jetstream, (garble) clouds in a jetstream. It was really quite a 
remarkable cloud formation. Next, please. This is a view of 
some (garble) call them von Carmen (garble) being shed off of the 
islands or the island of Guadalupe and also off the penisula of 
Baja, California. Those same type of von Carmen (garble) are 
visible on a much smaller scale off of aircraft wings. It's 
really remarkable to see the physics on such a grand scale and 
know that is occurs on such a small scale also. Another thing 
I'd like to, another observation that I personally made from 
space, was how much of the Earth is water. It amazed me, it 
seemed like we would fly across Africa or South America in five 
minutes and then be over water maybe 20 minutes before we made 
landfall again. It was just astounding as to how much of the 
world is ocean. 



I 

l '-

STS-41D POSTFLIGHT PRESS CONFERENCE 1:00 PM 09/12/84 PAGE 11 

Gave him a new respect for the Navy. 

I'll tell you it gave me a respect for those people 
back 500 years ago got in a wooden boat and sailed anywhere, 
be9ause when you just, out in the middle of the Indian Ocean, yo~ 
wonder how anybody could ever had the guts enough to do that. 

There's a lot of water, but air is over it all. 

Next slide please. This is a sunset we took over 
Brazil looking off on the horizon. You can see the thundestorms 
rIsIng up into the upper atmosphere. None of us ever tired of 
looking at the sunrises and sunsets. You g~t that same rainbow 
effect on all of.. them and it's just absolutely indescribable. 

You might add that one of the reasons we selected 
this slide was that it seemed like every sunrise or sunset there 
were thunderstorms on the horizon. It was just something that 
you b~came, finally at the end of the flight, to associate with a 
sunrise or sunset. There was a tremendous buildup up 
thunderstorms that were apparent in the distance. Next slide, 
please. 

We're proud of the landing and I think this was one 
o~"the best pictures that we've seen so far of the landing, 
caught just before touchdown. And in th~ picture you can see a 
closeup, you can see what really a clean bird it was when we came 
down. Looks just like alrr.ost as good as Hhen we rolled it out of 
the factory. Next slide. 

You may have seen this one before. This is our 
inflight crew photo. We all had a good time up there, we got a 
lot of work done and we did have this one opportunity to get 
ourselves altogether and take a picture. I think that's the last 
of the slides. We had a goo~ flight, as I said earlier and we're 
proud to be supported by all the people here in NASA and 
throughout the country that made all of this take place. Because 
we're just the tip of the iceberg. We don't do il by 
ourselves. It went well and we're proud to deliver the agency a 
new machine which I think is going to put us back in busine~s in 
style. 
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NESBITT Okay, we'll go to questions now here in Houston and 
then we'll move to the other centers. If I don't call on you by 
name please give your name and affiliation when the mike gets to 
you, John Gidder. 

G:OOER Two questions, first for our commander 
Hartsfield. I'd like your cOlnme'ts, if any, on the information 
we shared with you right before the news conference, today, and 
that is the revelation that your computer failure was caused by 
one of about 15 million susper.t computer chips that have been 
delivered to the government, in this case, contaminated by sweat 
and or spit according to the information. Do you have any 
comment on the quality of the computers, what's going into them, 
your thoughts on that? 

HARTSFIELD I guess I didn't know that was what contaminated 
them, but I had followect of this a little bit in the papers what 
had occurred and did, as you s~y, find out that it was such a 
chip that failed on the backup computer that caused a one day 
scrub on the earlier attempt. I guess this thing is being 
investigated quite a bit. I don't really know any more details 
than that. The only thing that I can ~ttest to is that, except 
for the CRT failure we had which we dontt know what caused that, 
we did not have one single failure in the data processing 
system. And this is I don't know how many airplanes that come 
back that clean, but we came back absolutely clean with the DPS 
and I'm very comfortable with the way the flight went. 

John, let me add one thing to that if I could. 
That failure was Classified at the time as a random occurrence 
and I don't think that anything that I've learned has changed my 
way of thinking about that. Regardless of what we learned about 
how that failure took pla~e, it doesn't change the fact that we 
have a lot time and a lot of testing on the hardware and softwure 
that we fly and thousands and thousands of hours of successful 
operation, so, I think that hasn't changed the way we think about 
the computer system and the confidence we have in it. 

GIDDER For the other end of the line if I might. Charlie 
Walker, it sounded like early on you were having some degree of 
problems getting things working as you wanted them to work. 
Could you describe that, were you close to not having success? 
How successful were you? Where do you go from here? 
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WALKER There were some problems initially and they came 
from some hardware. There was a component which did malfunction 
on the first r:light day and it was replaced on the second flight 
day with spares which we had manifested onboard and I was 
prepared to replace. In addition, there were some small 
anomalies in transducers which are used to fine tune the 
electrophoresis process. I also had indication that there was 
probably a programming area in terms of, well for the engineer's 
gain in the system, it was just that the software was not fine 
tuned for operation in the spaceflight environment. But, I think 
all of these things reflect back to my reason for being there 
which was to catch such problems if they occurred, make the 
corrections or adjustments as necessary, I did that and although 
taking the time to make those adjustments caused us to not 
process through the device about 15 percent of the material we 
took along with us. We were 05 percent complete and I certainly 
got a lot more engineering experience than I expected and that's 
all for the good. We expect to press on. We're going to have 
another middeck flight of this equipment and we expect to fly the 
further modif.ications of the equipment later next year, as 
scheduled. 

NESBITT Okay, Carlos Byars. 

BYARS Houston Chronicle. One for Charlie and one for 
Hank. Charlie, were you finally able to determine that you did 
in fact have a Sun change problem in that programming and 
secondly, what modifications are you looking at for the next 
mission? 

WALKER The problem, Carlos I think, was in fact a number 
of things. There were some transducer biases and problems, which 
they weren't totally failed transducers, but ~hey were giving 
signals to the automatic software, which should have been running 
the system at a very fine tuned and almost perfected low rate of 
flow and differential pressure and it was in fact not doing that, 
because of the transducer problem. So, the software, in addition 
to the fact that as I said earlier it had a qain or a setting in 
the control software which just wasn't tuned for the zero g 
environment. Those things created my problems for the most part 
in stabilizing the system. The final results are yet to be 
known. I have to get back to St. Louis, right now at the Cape 
we're dumping the electronic memory of the system and we've got 
to do all of that data reduction before I know exactly where 
we're going from here with it. But, I think it's something 
manageable. It's primarily in the hardware and it's in software 
and I know we're going to find it and we'll get it remedied 
shortly. 
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NESBITT And you had a fo110wup, right? 

BYARS I had a quastion for Hank. How much of a problem 
did you have? How much of an impact on the mission did this 
icing problem and the related WCS problem cause you? 

Well, the WCS problem, really the WCS worked fine, 
we juu~ couldn't dump the water from the waste tank. 

BYARS You couldn't use it. 

That's true. And that was an inconvenience, 
certainly. The impact of the ice formation was that we did have 
to bias our attitude for two days in side Sun trying to melt the 
ice off and that part of the flight had been programmed to be in 
minus ZLV, in other words, the top of the spacecraft to the 
Earth, which would have expedited our Earth observation pictures, 
the kind we showed you in the slides and also obtaining the 
requested photography for the lMAX camera which they wanted a lot 
of Earth scenes. So, for two days, we were almost dead in the 
water for some of that picture taking because the attitude was 
not geod for ge~ting the pictures. But, we recouped later in the 
mission after we were allowed to come out of the Sun, after we 
knocked the ice off and went back to the minus ZLV and did manage 
to accomplish everything we set out to do. Just made it a little 
tougher on us. 

BYARS One of the problems is as it was explained to us 
here on the ground and one of the considerations on knocking the 
ice off, was that you had to maneuver the end effector into a 
place where you could not visually observe what you were doing. 
And there was considerable concern being expressed down on the 
ground about having to do this. Did you feel comfortable with 
the operation, obviously you were fully successful, but did you 
feel, were you kind of nervous about having to do it? 

No, I felt real comfortable with it. I had had a 
lot of experience with the arm on STS-4 and operated it some on 
this flight prior to that. And the arm is a good machine. It 
works real fine. I had all the confidence in the world in that 
and I also got a lot of confidence in the people on the ground 
that work out the procedures. Now, I will add that we played it 
cautious. Judy looked out WI to monitor the position of the 
forearm. Steve Hawley went down to the middeck and looked out 
the side window and before we ever moved in to hit the ice, we 
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were all satisfied that the arm didn't look like it 
was going to hit any part of the vehicle and as long as we moved 
straight, we were going to move right along the side of the 
Orbiter and not hit the wing. So, we were monitoring the arm 
from both windows as well as I took one look with the wrist 
camera to make sure that it didn't look like it was going to hit 
the Orbiter. But, from then on, I just had confidence in the way 
the arm was moving and also we do have little digital rp.adouts 
that tell us position of the arm and of course, I was concerned 
about the Y position and the Y position did not change a fraction 
of an inch, the whole time I moved forward, which told me that 
whatever clearance I had to start with I was going to maintain 
until I bumped the ice. 

NESBITT Okay, let's take questions from the other centers 
and then we'll come back for any followups here in Houston. Do 
we have any from NASA headquarters. Okay, none from NASA 
headquarters. We'll go to Kennedy Space Center. 

FISHER This is James Fisher with the Orlando Sentinal. 
This is for Charlie Walker. You were trained in the basics of 
the Shuttle for your part of it. Were there any surprises when 
you got up there. Anything that you didn't expect in terms of 
the actual space flight aspect of it? 

WALKER Well, I think what I didn't expect was what is only 
natural. That is the detail. The actual experience of zero 9, 
of trying work and adapt to working and everyday functions in 
zero g. You talk about it, you have people give you advice on 
the ground. You practice procedures that are proven. But, until 
you do it, there is nothing like that experience. And so, I 
guess, if I have to catagorize as a surprise, that was a 
surprise, just actually going and doing it and actually 
experiencing the entire situation. No, the training was very 
good throughout the few months that I have been training. I 
think it got me prepared for everything. 

KSC That's all from KSC. 

NESBITT Okay, we'll take questions, now, from Marshall, if 
we have any there. 

DOOLING Dave Dooling with the Huntsville Times. I have one 
for Judy Resnik and one for Hank. Judy, on the OAST test, did 
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you notice any unusual vibrations or motions in the solar array 
and did any standing waves gt set up when you were doing the 
thruster firings? 

RESNIK During the thruster firings, we hardly noticed any 
movement at all on the array. It was very stable. There were no 
oscillations. It did move a few inches, as Henry was watching 
out of the window with a special large lens. But, the whole 
system was very stable. And we were even atie to maneuver the 
Orbiter to different attitudes with the array extended. 

DOOLING When you did maneuvers like that, was there any 
whiplash at all noticed at the far end of it? 

RESNIK I don't think we could even see any motion at all 
in the array as we maneuvered. It was 70 ft extended when we did 
our maneuvers and if it moved one ot two inches that was the 
maximum and you can barely see that movement even through a large 
magnification lens. 

To add a little to that, I monitored the first few 
maneuvers we tried, and Judy is absolutely correct, you could see 
a little movement of the tip of the mass when the maneuvers 
started. It m~ved no more than an inch or sr and then once the 
maneuvers got started, the tip of the mass stabilized very 
quickly. The mass turned out to be very heavily damped so any 
disturbance damped very quickly. 

DOOLING And for Hank. You have flown the Shuttle now under 
least crowded and most crowded conditions. How do the IVA work 
out and did you ever have. any traffic problems up on the flight 
deck and would it help if someway a separate viewport could be 
accommodated just for the Earth photography. Did that ever get 
in the way of doing things? 

There were traffic problems on occasion but we kept 
them to a minimum. I think the key here is crew discipline. We 
had talked about this quite a bit before we flew and we had, the 
crew was all well disciplined during the flight. We, and this 
not only applied to people staying out of other people's work 
areas, but stowage was another thing. We kept the spacecraft 
very tidy. We kept all the trash in it's proper places and all 
of the items that were being used, stowed in a proper place, when 
not being used. And this makes a difference. If you're not tidy 
like that and don't have some discipline on the part of the crew, 

., ........ -~-"- ....... -- .--~.- ... 
, ;. .. ' 
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I think you're going to have problems working in a small area 
like the cockpit of the Shuttle is. 

KNIGHT Tom Knight, WAFF, Huntsville, for Hank. Now, that 
you've flown the Columbia and the new Discovery, did you notice 
any really appreciable differences between the way the two birds 
handle? 

Well, there are some subtle differences that I 
noticed in the two birds. One of them particular, that the 
second stage performance on the Discovery seems to be a little 
More rumbly than Columbia was. I don't know what the attribute 
that to. I'm just pointing that out. All previous flights, 
people reported s~cond stage performance on ascent was very 
smooth and it was on Columbia. And I haven't flown Challenger, 
but I understand it was the same, but Discovery rumbles a little 
more. Probably just characteristic of the bird. I guess that 
was the main, the only big thing that stuck out in my mind, the 
rest of the comparison, they're very similar birds. 

KNIGHT 
thousands 
for thosp. 
launch? 

And secondly Hank, as a long term pilot with 
of hours of experience. What comment would you have 
pilots who crossed into the air and delayed your 

Remember, they're recording this. 

Expletive deleted. 

Wish they'd go away. 

We did discuss that a little bit after having been 
delayed on several occasions that it sure would be a shame if we 
got delayed now because some clown was out there flying around 
where he shouldn't be flying around. But, fortunately they were 
able to shoo him out of there and we didn't get delayed. 

KNIGHT Do you have any recommendations to NASA or the FAA 
about making some changes in terms of controlling that area 
better? 

Well, I am not an expert in these things. There 
are certain areas there where people can legally fly 

'" '"- ... _ ... , ----_ ........ _,,-- ............... _ .... -~"~- --;>--.- - ~ --
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into. There is a warning area, it doesn't prohibit you from 
getting out there as I understand it. The only way to stop it 
completely, would be to make it a prohibited area, which I don't 
think we want to go quite that far. I think there's some things 
we need to look at and what are constrainta to tlight. My 
personal opinion is if somebody is fool enough to fly out in the 
warning area, they ought to take their own chances and we 
shouldn't worry about them, but that' m~ personal opinion. I 
don't know what the agency would ••.• 

If they're not going to worry about themselves, I'm 
not so sure that we have an obligation to. We put it allover 
the maps that you aren't supposed to be there. 

MEDIA Randy (garble) at Channel 31 here in Huntsville. 
This is for Judy. What would you say in laymen terms the future 
of space flight will be &ffected by the solar array experiment. 

RESNIK There were a couple of things that the solar array 
experiment could hold for potential in NASA's future. One of the 
things is that it was a demonstration of a very large structure 
that is very lightweight and the sp~ce station is going to need a 
lot of structures attached to it and anything that we can put on 
the space station that is lightweight is going to allow us to 
carry up more payload as opposed to using that weight for support 
systems. The contribution of the technology of the solar wing 
also includes the method of generating electricity. Solar cells 
are not a new item but the solar cells and the manufacturing 
process on this particular wing saved a lot of weight. They were 
a little bit more efficient than other solar cells that had been 
used in the past. The manufacturing technique saved a lot of 
time and effort and in the long run, I think the cost 
effectiveness of producing electricity using the Sun has been 
improved by this technology. 

MEDIA And one more quick question. For any women in the 
future who might be going up into space, any advice on 
hairstyles. 

RESNIK No advice. 

NESBITT Okay, we'll come back to Houston for any final 
questions. Paul Reser. 
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RESER After you all were down, they said from Dryden, 
that there was a strut on one of the landing gears that had 
compressed on the right side and it was noted thdt you landed, 
the vehicle came to rest to the right of the center line. Was 
this compressed strut a factor in your final resting point or was 
that just where you chose to put the bird? 

It certainly had an influence on. It had an 
influence on me, let me rephrase that. It had an influence on me 
getting on that side of the runway to begin with. The flat strut 
caused the airplane to turn to the right after I got on the 
ground and it was especially noticable after the nose gear carne 
down. It really started to want to turn real rapidly to the 
right and I applied left rudder, arrested the turning moment and 
brought it back, aligned it with the right side of the runway. 
At that point, I chose not to bring it back to the center line, 
just let it rollout on the right side, there's plenty of good 
runway there. Use differential braking below 120 knots to keep 
it straight. 

RESER Did this tencency to drift to the right, did this 
catch you by surprise? Did you find yourself scrambling to catch 
up •.• ? 

It caught me by surprise and as I say it was, the 
turning moment, was the strongest, just as the nose wheel tOUChed 
the runway as you would expect because you've got the biggest 
download on the gear at that point with the negative angle of 
attack. 

RESER But, you had no trouble controlling it? 

No trouble, the rudder worked just time. In fact, 
we'd been wondering for a long time how we were going to get the 
crosswind, part of that is to see what kind of steering control 
we have with the rudder and we try to on a couple of flights, I 
got a good data point because I got almost 25 degrees of rudder, 
I think, which is about tw~ degrees from the limit and bringing 
it back to the runway and it steered as you would expect an 
airplane too. There were no surprises there at all. 

RESER 
limit? 

You used 25 degrees of rudder, two degrees from the 
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I believe that's what the numbers showed. I think 
27 degrees is the maximum rudder. 

NESBITT Okay, we got any further. Okay Mike Williamson 
back over here in the back. Then we'll go to Jim. 

WILLIAMSON Commander Hartsfield, were you sort of disappointed 
in the lack of hoopla when you came back this time, as compared 
with what happened on STS-4 with all the celebrations and 
everything? And further question, I was wearing my cap on launch 
day. 

HARTSFIELD Thank you. No, I don't think I was disappointed. 
I think that the best pat on the back I think you can get is some 
good words from your worki~g buddies and when we got back to 
Ellington, there was a large number of the people from the office 
out and it's rather. I think it makes you feel good to get their 
respect and their pat on the back to saying you did a good job 
and that to me was bigger than anything. 

NESBITT Jim Asker. 

ASKER Jim Asker, Houston Post. This is for Commander 
Hartsfield. Aviation Week noted that at about 30,000 ft you 
found yourself, I believe it was 3,000 ft than you should have 
been and they also mentioned a problem, I con't know if it was a 
problem, but the speed brake closed earlier than it normally 
did. And I was just wondering were either of these problems for 
you. 

HARTSFIELD No, no, in fact 1 think it may have been induced 
somewhat by myself. I was quite surprised when I got the call 
that I was low. And I cross checked HS1 and sure enough 1 was a 
little bit low. 1 had been following the guidance fairly closely 
but apparently, but maybe not closely enough. I corrected and 
managed to get a little bit low on final approach too and I think 
that's what prompted the speed brake closure. But, by the time 
we reached 3,000 ft, just prior to the preflare, we were, best I 
could tell, right on guide slope and right on energy. 
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ASKER 
on the crew. 
to the space 
sickness? 

Also, I have a question for anybody and everybody 
I was wondering if you had any problems in adapting 

environment, specifically did any of you get space 

We think that everybody adapted just fine this 
flight. We didn't have any real problems and any minor problems 
we had we've discussed with our physicians as we should. 

NESBITT Okay, Olive you had a question. Olive Talley. 

TALLEY Olive Talley with UPI. What about the oxygen leak 
that last day when they had to get you up early and take care of 
that. How much of a concern was that and do we know exactly what 
caused that? 

Well, we isolated the leak. I think we know where 
it was. We believe that the leak started when we repressed the 
cabin that night. In fact Mike Mullane had noticed some flying 
out of the payload bay in the vicinity, seeming to come from the 
forward section of the payload bay and that's where the cryo 
tanks are. We discussed that and I had just surmised that maybe 
there was some condensation being knocked off the lines because 
the repress does shake the oxygen lin~s pretty good. It's high 
flow rate into the cabin and hindsight is 20/20. So, when they 
told us we had a leak, we said, "ha ha, we know when it 
started." But, fortunately, we were able to isolate it. 

NESBITT Okay, Tom Cook. 

COOK Tom Cook, KTRK. Commander, the waste collection 
system seems to still have some problems despite numerous 
attempts to fix it. How much of an effect, will a faulty systems 
have on future missions? 

HARTSFIELD That's a difficult question to answer without 
knowing the nature of the problem. In our case, we had a WCS', 
that worked fine, except that we couldn't put any water into it, 
because we couldn't dump the water, we had a waste tank nozzle 
problem. There are all levels of degradation in the system that 
go from annoyance to downright discomfort, so I'm not sure that I 
know how to answer your question. 
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RESER If I unde(stood you, on final approach, you were 
3,000 ft low but you were following the instruments. Were the 
instruments at fault? 

HARTSFIELD No. I think that in reconstructing this in my 
mind, we have, on our heads up display, a little diamond that 
says this is where guidance wants you to put your velocity 
vector. We also have a symbol that represents our velocity 
vector. And I was right in with the diamond in the bottom half 
of that symbol. In other words, I was riding a little low. And 
apparently this accumulated over a period of time some error. I 
was quite surprised that it was as much as they said I had. So, 
you might say that perhaps I wasn't as diligent in following the 
guidance as I should have been. To me, I was very comfortable 
because in cross checking out the window, I had two white pappy 
lights and two red ones, which is just what I should have at that 
point. 

RESER But, your indication was within that di~mond where 
it was supposed to be on the instruments but it was low in that 
diamond. 

HARTSFIELD There's some other things taking place then and I 
haven't fully gotten with the nav people to see what all their 
data showed. Somewhere along in this point we pick up the 
<garble). Sometimes there are deltas between that and the 
(garble) although we were told that the (garble) was good. So, 
if there was any big delta there I'm surprised. 

RESER Has it been suggested that any change in 
instrumentation as a result of this? 

HARTSFIELD No. 

NESBITT Okay, let's take one more here from Olive Talley 
and then we'll wrap it up. 

TALLEY Awhile ago you said that you saw a lot of fires, a 
lot of haze and smoke in the eastern portion of South America. I 
believe it was Vance Brand, \oIhen he flew Apollo Soyez and then he 
came back and flew a Shuttle mission that he returned and said I 
feel like there's been an increased amount of pollution 
throughout the Earth. Can you make a comparison betwee what you 
saw on this flight and what you saw on STS-4 in terms of 
pollution and/or the visual aspect from space. 

-"""'-_ ... -....-- ... """-~- ------._-_._-
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And I have thought about that question myself and 
tried to compare. And I guess in a two year period I can't make 
that distinction. It looks about the same to me as it did two 
years ago. 

NESBITT Okay, we'll wrap this one up. Thank you very much 
for coming out today. 

END OF TAPE 
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PAO Okay, wel" good afternoon, and welcome to our 
first and ~ series of background briefings for the Shuttle flight 
41D. And, we have with us now, the lead flight director for that 
flight, Larry Bourgeois, and I'll turn it over to Larry to 
describe the flight in general. 

BOURGEOIS Good afternoon. First off, the launch date for 410 
is planned to be on or about the 20th of June. We're still 
evaluating the exact launch date. It could move a d~y or so 
either direction. The lift off times, I show, thcy'r~ 12:43 GMT, 
which equates to about 7:43 Eastern daylight time, 8:43 Central 
daylight. The launch window is approximately, ••• 12:43 GMT, 
7:43 Eastern, there's a typing error on the chart. 8:43 Central 
dayl1 ght t 1me. 

(garble) the other way around. 

BOURGEOIS Excuse me, I'm giving it to you backwards. 8:43 
Eastern, 7:43 Central, that's correct. That's correct. 8:43 
Cent, Eastern. 7:43 Central. Got it right now, I think. Launch 
window is approximately is 45 minutes long. Incl ination is a 
28 1/2 degree inclination, due east launch at KSC. Orbital 
altitude initially will be a hundred seventy thr~e nautical miles 
cf rcul ar orb1 t. We'll st.ay there for most of the fl i ght. On 
flight day 6 we will go down to 121 nautical mile altitude and 
that's to accomodate the Large Format Camera which would like 
dcta down to lower attitudes to verify their resolution. 

This will be the first flight of orbiter vehicle 103 also 
known as Discovery. The crew will be, commander will be Hank 
Hartsfield, the pilot, Mike Coats, and the mission specialists, 
Steve Hawley, Mike Mullane, and Judy Resnik. We do carry a 
payload specialist on this flight, Charlie Walker from McDonald 
Douglas, responsible for the CFES payload. He is our first 
commercial customer payload specialist. 

F1 i 9 h t d ire c tor s are my s elf, L a r r y B 0 u r 9 e 0 1 s • I' 1 1 bed 0 i n 9 
the orbit 1 team activities which are basically from crew wake up 
to crew lunch time. Tommy, Gary Cohen will be doing the 
ascent/entry portions of the flight. Tommy Holloway will be 
doing the orbit, will be responsible for the orbit 2 team which 
baSically takes, hands over fr~m the crew lun~h time to 
approximately crew sleep and then Cleon Lacefiel~ will be 
r~sponsible for the planning team. Flight duration is 
approximately 169 hours, or 7 days in duration. Almost exactly 7 
days. Landing sites, nominal end-of-mission landing site will be 
Edwards, Edwards Air Force Base with the weather alternate being 
KSC. The TAL site will be to Dekar, Senegal, and the AOA site is 
Edwards. 

Now t the payloads for this flight, we've got a group of new 
payloads mostly which have not flown except for the CFES, Syncom 
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IV, which is a new deployable satellite, communication satellite, 
CFES which has flown before. The difference here, this 1s the 
first flight of a block 3 CFES which 1"1 talk to about in a 
moment, the OAST I, extendable solar array, the large format 
camera, it's ffrst flight, also. Then, the Cinema 360 and the 
IMAX cameras which have flown befor'e. The major objectives of 
the flight first are the Syncom IV deployment which 1s a new 
deployment concept, basically a frisbee deploy concept. In the 
past, we've, you're cware that we've deployed the PAM's which are 
approximately 6,OOO-pound payloads which we spin up to the1r 
deploy speed in the payload bay approx1~ately 50 to 60 rpm and 
then eject them out. The Syncom is a little tit different in 
that 1t lies, it lays sideways in the payload bay. and if you 
co u 1 d put my b a c k u P c h art for the S y nco m up, I t 1'1 ex p 1 a 1 n how the 
Syncom is deployed. You've got the Syncom backup chart? 

No. 

BOURGEOIS No. Second one. That's it right there. The 
Syncom 1s conslderaoly larger than the PAM payloads we've 
deployed in the past. It weighs about 15,500 pounds. and about 
14 foot diameter by 15 1/2 feet long. It lays sideways 1n the 
bay as you see there. And, when deployed, it's basically pushed 
off by a spring on one side right there where I show the arrow. 
The spring then pushes it off, which gives it a translation out 
of the bay and also starts it spinning at about ~ rpm. In 
contrast, the PAM's we've deployed, were spinning between 50 and 
60 rpm when we deployed them from the bay. Now after it rolls 
out of the t.ay, about 80 seconds later, it deploys an omni 
antenna on the top of the spacecraft which the crew should be 
able to see, and then 6 minutes later, it's attitude control 
system is activated and it actually spins it up to it's 
operational speed, rpm which is used for the perigee motor burns 
to occur 45 minutes later and at that pOint, it spins up to about 
40, uh, 33 rpm. The spin up to 33 rpm occurs at 6 minutes. 
Okay. 

The next new payload is the OAST payload which is an 
extendable solar ray and if you'll put that picture up, I'll talk 
about that also. The OAST we spent a good bit of our time on 
thfs flight doing test for the OAST payload. Basically, we 
extend it out of the bay, and if you look along this direction, 
that, that beam basically expands across the bay, and the solar 
array extends out the minus Z axis which is perpendicular to the 
bay, straight out. With using this, this mast which is stowed in 
this canister. The mast extends out and then drags out these 
solar panels which are stowed in the box here. We can extend it 
and retract it on orbit and we basically extend it once in the 
morning, do our test and then retract it at the end of the day. 
The solar po:nels, the thing, the mast will extend out, fully 
extended, it's about a hundred feet long, we extend it to do 
tests at 2 positions. One is a 70 percent pOSition which is 
about 70 feet out of the payload bay, we do most of our test 
there. We do some test extended up to 100 percent. 

. --... --... ---... ------- .. -- .. -.--~---~- -- . . . . 
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Ok a y • If, t han kyo u • And, i f yo IJ ' 1 1 put my c h art b a c k 
up. CFES, the CFES payload, which is the first flight of the 
block 3 CFES. We've flown CFES in the past. This one is unique, 
in that it's the first CFES where we are going to process 
materials to be used in clinical studies on the ground. In the 
past, we've processed several different samples on a flight to 
get analytical data on the performance on the CFES. This flight 
is the first time we're going to essentially process a large 
volume of one material, one sample material. Approximately 35 
liters worth. And, the CFES will be running approximately 80 
hours through the flight. And, again, as I sald, Charlie Walker 
is the payload specialist on this flight who is responsible for 
running the CFES activities. 

Large Format Camera is a high resolution large field-of-view 
camera which we're flying on this flight for the first time. 
It's mounted in the payload bay and looks out the minus Z axis. 
So, to take d~ta for LFC, basically, we point the payload bay 
down at the Earth and take photographs of ground targets. We do 
have som~ cases where we're also running some thermal tests on 
this camera to verify its design characteristics. We're doing 
hot tests, where we point it at the sun to heat it up, see if it 
perfl)rms properly, as well as point it to deep space to varify it 
performs properly. This camera will fly later on a later flight 
this year to take data on some of its primary targets. This 
particular flight is mostly to verify the design performance of 
this camera. Okay, and if we go, now I'd like to just go through 
the flight day by day just to give you a summary of how all the 
activities fit together and the activities we're doing it each 
day. Fi rst flight day is ascent and we wl1 1 be doing an RMS 
checkout just to verify the capabilities we do have on the RMS, 
verify it's performance for this flight. This is the first 
flight of this particular RMS unit. Flight day 2, first thing 
off the bat, we"l deploy Syncom IV and in deploying Syncom-IV 
we'll also deploy the RMS after that event, and the reason we're 
doing that is two-fold. One is, we have a witness plate, which 
is panels on the RMS to sample the particulates, the plume that's 
coming out of the solid rocket motor to see what particle size 
distribution and what their effects really are on Orbiter 
surfaces. In addition to that, we'll be using the RMS end 
effector cam~ra to view the PKM, the ignition of the perigee 
motor on the Syncom. Then, weill be doing an OMS 4 maneuver 
which basically circularizes our orbit at 173. That follows the 
separation maneuver we do on Syncom. The separation maneuvers 
put us in to a slightly elliptical orbit. We do this recirc bur~ 
to put us into a circular orbit to accomodate LFC's, Large Format 
Camera's desire that they be in a circular orbit for their data 
takes. We'll be activating CFES on this day and start processing 
the biological material. We do a large format camera's stellar 
calibration which is basically, the camera has a, looks at the 
Ear t han d s i m u 1 tan eo U sly the r' ear e 2 0 the rca mer a s w h i c h 1 0 0 kat 
the Stdl ~ to get precise orientation of the camera relative to 
the stars which can then be equated to its look angle to the 
Earth. We do a stellar calibration to verify the alignment 
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between the stellar cameras and the primary Large Format Camera, 
basically, the primary camera looks at stars and the stellar 
camera looks at stars for this case, which can give you a precise 
alignment. 

Then, we have what we call a FeCF data take which is part of 
the OAST payload. There is a s~lar cell calibration facility as 
part of the OAST payload~ It is basically solar cells that are in 
a prer.ise orientation where we look directly at the sun with them 
to calibrate their performance on orbit. Flight day 3, we do a 
Large Format Camera oblique photography and basically, instead of 
looking at Z out, looking down directly at the Earth like we 
normally do with the Large Format Camera, the orbiter vehicle be 
canted off ground track to look at the Earth 1n an oblique 
fashion. We do an RMS exterior survey that morning and basically 
what we do there is just take the RMS out and survey the t~p of 
the vehicle above the cabin and above the OMS pods to look at the 
surfaces. 

OAST~l testing. We begin OAST 1 testing the afternoon of 
flight day 3 and the first thing we do 1s en extend/retract just 
to verify the array extends and retracts properly. Keep in mind, 
most of the testing we do on this flight is to verify the 
structure, the dynamics, how this array responds to orbiter 
attitude control pulses. So, the second test 1s what we call a 
dynamics test at seventy percent. When we do there is maneuver 
the orbiter with very precise pulses. We call them doublets. We 
pulse in one direction, we pulse in the other direct:on. They're 
deliberately designed to excite the boom so we can measure the 
deflect~ons. And, there's several different ways of obtaining 
that data. There's TV camera's, we're using four TV cameras 1n 
the payload bay to obtain that data. There are accelerometers on 
the top of the boom to al~o measure those deflections. That gets 
into the ?nd test, we call a DAE test. Again, this is another 
dynamics test. Except, it's done at night where there is a laser 
diode that projects light up onto the boom with retro~reflectors 
attached on different areas of the boom. That light is reflected 
back to the Earth, back to a , excuse me, back to a sensor in the 
payload bay, which then measures the deflections of the b,om 
based on this reflected laser light. This must be during the 
night, because it's a little light sensitivity instrument. 

Flight day 4, we continue with OAST testing. We have a 100 
percent dynamics test and a 70 pprcent dynamics test. Sut, in 
addition, we have a performance test which basically points the 
solar array at the sun so you can measure the performance of the 
solar cells that are on the solar array. And, these, also, you 
should be aware that the entire solar array is not covered with 
solar cells for this f11ght. Just thp top 2 sections ~f the 
array are covered with cells, and those are the ones we are 
calibrating. The rest of the array, has mass simulators that 
basically simulate the volume and the mass of the solar cells, 
but are not solar cells. Then we have another SEC data take, 
we'll look directly at the sun to calibrate solar cells. 
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Flight day 5, we continue solar test, OA5T testing with 2 
OAE data takes and dynamics, and another performance test. 
Basically the same tests we did before. We do hit the array 
with, in the dynamics test, we do hit the array with different 
types of pulses. Sometimes with pitch pulses, sometimes roll 
pulsp.s or what we call multi-modal pulses, which are combination 
of roll and pi tch pul ses. 

Flight day 6, we ccmplete the OAST testing with a OAE at 70 
percent, and OAE at 100 percent. After that, we do our OMS 5 and 
6 burns which take the orbiter down to the 121 nautical mile 
altitude and again, thatls to accomodate Large Format Camera. 
Basically a 121 nautical mile altitude is near the optimum 
altitude for their data takes, and they'd like to the opportunity 
to test the performance of that camera at their optimum 
altitude. And, after welve done that burn, we do a large format 
camera horizon scan wh1r.h basically looks at the horizon and 
watch stars, takes photographs of stars as they set below the 
Earth horizon. 

Flight day 7 is the last day prior to entry, and again. we 
get another day, FCeF data take, and we do the student 
experiment, a crystal growth experiment, which attempts to grow a 
crystal in space, using what they call the float zone technique 
which essentially propagates a melted area along a crystal as a 
function of time in hopes that a crystal will grow along that 
propagated melted area, We do FCS checkout which is one of our 
primary tests, we want to do prior to entry to che(kout the 
flight control system. The PReS hot fire again, we test the 
primary jets that weill be using for entry. In addition, this 
flight, since it's the first flight of a new vehicle. at that 
point, well' be firing all of the primary jets to verify they do 
work properly. In the course of a flight, we donlt normally fire 
all the jets, just the primary jets. Not the redundant ones. 
When we do this test, we fire them all to verify that they 
work. There will be press conference the afternoon of flight day 
7, and all through that day, the crew will be stowing the cabin 
in preparation for entry. Flight day 8, weill do the standard 
deorbft prep. and entry. landing will be on Jllne 27th, assuming 
a June 20th launch date will be, June 27th, at 6:34 Pacific 
daylight time. 

And, with that, I'd like to open up for questions. I do 
have 2 additional pages in my hands which are summary time11nes 
for completeness, and with that Jill open up to questions. 

PAO Okay. We'll take questions here 1n Houston, and 
then we'll move to the other centers. Jules. And, everybody, 
just state your name and affiliation after I call on you. 

BERGMAN, Okay. 
questions, Larry. 
been deployed? 

Jules Bergman, ABC news. A couple of 
Can the OAST be deployed if Syncom has not 

• . ' -- ~---.,...........-- ----~ ... - .... - ~¥-~ .-. .~~- --. - - • - • 
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BOURGEOIS Yes, can be deployed if Syncom has not been 
deployed. However, we will not deploy the OAST if we are waiting 
to dO a Syncom deploy. For example, we're going to the backup 
deploy opportunity, we would not deploy the OAST until we have 
deployed the Syncom. If we reach a point where we find out we 
can not deploy Syncom, which means, for some reason they cannot 
be deployed, we would still be willing to do OAST activities. 

BERGMAN Okay. And, a second question. I missed the time. 
You said Syncom fires 40 seconds? 

BOURGEOIS 

BERGMAN 

BOURGEOIS 

BERGMAN 

BOURGEOIS 

PAO 

45 minutes. 

45 minutes. 

Right. 

What distance is that away from the Orbiter? 

That's in the neighborhood of 12, 10 to 12 miles. 

Okay, Roy Neal, back here. 

NEAL Roy Neal, NBC news. Larry, first of all, just 
acronym1c, OAt what does that stand for? 

BOURGEOIS 
Equipment. 

Excuse ~e, I think it's Data Acquisition 
Is that right Bob? 

(garble) laughter. 

BOURGEOIS What OA stands for, it 1s that laser detection 
system that measures the deflections with the laser diode 
emitting light and then detecting it as it's reflected back to 
detector. That's what the OAE 1s. 

NEAL r was tracking you're explanation. I just was curious 
as to what the letters stood for, and 1'm sorry t asked. On to 
more mundane things like launch dates, and what happens 1f you 
slip a day or 2 at a crack, what happens to launch time? Does it 
slide forward or bac~ward a minute or two? 

BOURGEOIS It's going to be approximately, and may vary a 
minute or two per day, but it's g01ng to be approximately the 
same time. 

NEAL And, by the same token then, looking at the landing, 
and I'm looking at the summary flight plan. it would look to me 
like, we get TIG at 168 hours and landing is about an hour 
later. Would that be about right ••• 

BOURGEOIS That's about right. 

NEAL which is just about launch plus 1 hour for landfng time 

.- -- '-~-;I'" .. _...... .. ...... ~..-__ ..... '" '" .... ~_,"" . __ . __ 
• ... .. f':;J 
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for ball park estimations? 

BOURGEOIS That's approximately, you're right. The flight is 
about an hour longer than 7 days. 

PAO 

RENSHAW 
landing 
t ha t 1 f 
Kennedy 

Okay, right here across the aisle. 

Clarence Renshaw with NBC. Edwards is the nominal 
site with Kennedy as a weather alternate. Does that mean 
the weather is good, that you might try to sneak into 
and save a week or so? 

BOURGEOIS No. We would plan to go into Edwards if the 
weather is good at Edwards, we will go into Edwards. 

PAO Okay. Let's go ahead and take, okay, we have a 
couple more here, and then we'll move to the other centers. 
Dou g. 

MILLER Doug Miller with KTRH. 
TORS right now? Where does it stand? 
on the flight, why not? 

What is the situation on 
It's not going to be used 

BOURGEOIS We are considering looking into the impacts of not 
flying TORS. We believe we can fly this flight without TORS with 
basically no impacts. The decision has not been made yet as to 
whether or not we would or would not fly this flight with TORS. 
But, it is befng considered that we would not fly. 

MILLER So, why? What's the reason behind it? Is TORS 
just inoperative at this point or ••• 

BOURGEOIS As I understand, there's some additional testing 
that needs to be done on TORS because we've started using TORS 
when we did, they have gotten behind in their testing. They 
would like to complete it as soon as possible. 

MILLER And, let me make sure I follow you're reasoning. 
There's no decision yet, it's possible the flight might have to 
be post-poned again as a result of some problems with TORS. Is 
that correct? 

BOURGEOIS No. There'd be no delaying this flight because 
TORS problems. We could fly this flight without TORS. 

PAO Okay, Mike Meecham. 

MEECHAM Mike Meecham with Gannett News Service. Can you 
give u~ the status on the Discovery itself? What about the wing 
damage and what is the date for the readiness firing? 

BOURGEOIS The flight readiness firing, I believe, is June 
1st, and I'm not aware of any damage ••• 

~ ~ ~"""""'--""P"'".a ...-, ___ . _..-..-___ .......- _____ • _.. • ______ . _. _ 
. . . 

q 
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~1EECHAM 

BOURGEOIS 

MEECHAM 

They dinged a wing apparently last week. 

Okay. I'm not familiar with that problem. 

Okay. 

PAO 
to the 
Sherry 
little 

Okay. We '11 t a k e one more here an d then we' 11 go 
other centers, or a couple more here, I guess. let's get 
Armet in the back here. If you stick you're hand up a 
hi ghel'. 

ARMET Sherry Armet, ABC news. Larry, someone this morning 
told me that the fRF was now June 2nd, but I don't know if that's 
accurate. And, I was interested in knowing why it was pushed 
back and also I was told that the COT is June the 11th. I don't 
know if that's true. 

BOURGEOIS The COT has moved il\to June. The FRF, flight 
readiness firing may be June 2nd • 

PAO .•• I heard a coupl e of days ago. 

BOURGEOIS Okay. It may have slipped to the 2nd. And, the 
reason it slipped a day, I don't know. 

ARMET Well, just say, originally, I heard it was suppose 
to be this week, and June 20th has been the date that's used for 
a while, is that, do you consider that a fairly realist1c date at 
this point? Because, other people are saying, June 27th. 

BOURGEOIS Yeah. As I said, NASA's evaluating the schedule 
and the exact date we can launch, and I would not expect an 
update to when we can launch until the flight readiness firing is 
complete. 

ARMET Also. what are the differences between Discovery and 
the other 2 Orbiters? 

BOURGEOIS Discovery is basically the same as last OV-99, the 
last vehicle we flew. Basically the same configuration. 

PAO Okay. Let's take this one from Carlos here, and 
then weill go to the other centers, and then come back to JSC for 
questions. 

BVARS Carlos Byars, Houston Chronicle. For information 
on reading through the later material, would you do an identify 
for us, who 1s MSl, 2, 3. 

BOURGEOIS I don't know. The way we'l'e fly1ng this flight, we 
basically assign, when you see the flight plan, you see that we 
basically assign tasks to, related to orbiter tasks, and payload 
related tasks without assigned individuals anymore. So, the crew 
can share the tasks, as far as speciality, I can give you that. 

~ __ "' __ ~ ___ V_. ____ ._~ __ : ____ __ _ ~ , _ 
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The specialization within the crew, Hank and Mike Coats being the 
commander and pilot basically specialize in the Orbiter systems 
and do help with some payload activities. However, the payload 
spec1al1ties$ Judy 1s responsible for the OAST. and supporting 
Charlie in CFES activities. Mike Mullane or Steve Hawley are 
specializing 1n the deployables, the Syncom, and hack when we had 
the PAM, the PAM payload. And that's basically where their 
responsibil1ties lie. 

P~O We can look that up for you and get an answer from 
the newsroom 1n a little while. I think that was Mullane. Hawley 
and Resnick as I, 2. and 3. But, we'll verify that in a little 
bit. 

BYARS 
1 t. 

If there should be a contingency EVA who would do 

:t would be Hawley and Mullane. 

PAO Okay. We'll go now to the other NASA centers and 
then weill come back here. Let's go now for questions to 
Marshall. 

PAO This 1s Marshall. We have several questions. The 
first from Dave 00011ng, Huntsville Times. 

DOOLING First off. for (garble) information, OAE stands for 
Dynamic Augmentation Experiment. If, Larry, I noticed from the 
diagram of OAST 1, there was an RMS grapple fixture there. 
What1s its purpose? Is that for the RMS to grab the OAST and 
jettison it if the solar array refuses to retract, and what are 
the contingency EVA guidelines on OAST 1. Would you try to 
salvage the pallet structure and just cut away the solar array, 
or 1f it got stuck out, would you just dump the whole thing? 

BOURGEOIS The RMS grapple ffxture is mounted on the side of 
the OAST is for jettison of the OAST should we not be able to 
retract it and bring it home. A primary mode for jettison would 
be with the RMS. should that unlikely event occur. Should the 
OAST fail to retract, and we not be able to close the payload bay 
doors and come home, and we did not have the RMS. and I think 
that's where you're question was leading, and 1f we did not have 
the RMS, we still have the capability to jettison the OAST with 
springs. They're springs on the mechanism which would allow us 
to jettison it should 1t failed in fully deployed or near stowage 
position. But, whether or not weld be willing to do an EVA to be 
able to cut away the mast, I don't think we would consider an EVA 
to cut away the mast so that we could bring it home. If we got 
it near the stowed pOSition, and could not get it all the way 
down, we mayor may not consider an EVA if we thought it was 
feasible to be able to tie it down and bring it home. put it a 
safe configuration. 

DOOLING Okay, my question wasnlt orientated towards saving 
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the mast v it was towards saving the MPESS and the 
calibration facility with DAE. You've got a good 
tied up in there and attached and nQn-deployahle. 
was asking about cutting the solar array loo~e if 
fully retracted. 

solar cell 
bit of hardware 
That's why I 

it couldn't be 

BOURGEOIS Okay. When we jettison thp. OAST, we don't jettison 
MPF or the FCCF or the oAE. It's just the boom and the solar 
array which are jettisoned, 

TOM KNIGHT WAFF~TV Larry. Very quickly, several questions. 
Who will be flying the engineers flight. the center seat, on this 
mission? 

BOURGE01S Oh. I think it's Mullane. We need to find out. 
Okay, MSs are Mullane is MSl, Hawley is MS2, and Resnik is MS3. 

KNIGHT 

BOURGEOIS 

PAO 

PAO 
questions. 

PAO 

Okay. Who is flying the seat? 

Okay. We'll have to check that one. 

No further questions at Marshall. 

Okay. Let's go now to NASA Headquarters for 

This is NASA Headquarters. lhere are questions, 

ROSENTHAL Harry Rosenthal. The Assoc1at~d Press. I wonder 
whether you would go a little slower please over the Syncom 
deployment. I'm not sure we got that all here and the pictures 
were not very clear. 

BOURGEOIS Okay. The deploy of the Syncom. baSically, the 
Syncom lays in the bay, on it's side with the spin axis pointing 
along the Orbiter X-axis, or along the center line of the payload 
bay. We would deploy Syncom. there's a spring that pushes on the 
starboard side of Syncom which basically pushes it out of the bay 
giving it translation and rotation simultaneously. Also, known 
as a frisbee deploy. It baSically imparts 1 and a half foot a 
second translation delta velocity and about a 2 RPM spin rate. 
Syncom then coasts for approximately 6 minutes. In that 6 
minutes tfmeframe. the omn1 antenna is deployed and then at 6 
minutes, the Syncom attitude control system is activated which 
spins the Syncom up to 33 RPM. And that's its operational spin 
rate for the first perigee motor burn which occurs 45 minutes 
after deploy. 

THERESA FOLEY (SATELLITE WEEK) Two questions. What is your 
load factor with just the Syncom compared to what 1t would have 
been with Syncom and a PAM payload? And then I have a question 
on the OAST after you answer that. 

BOURGEOrS r guess I have a problem with your term t the load 
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factor. What are you referring to? 

fOLEY Percentage of the payload bay that is filled in 
either weight or volume. 

BOURGEOIS Oh, I would guess, it's probably like three 
quarters full now with the PAM gone. There is some additional 
volume in there. But I don't know if you could fit another 
payload 1n there. 

FOLEY And with the OAST, what, are you going to be doing 
anything special to avoid debris collision, since that'll really, 
that'll change the amount of space or, you know, the mass will be 
expanded and I think thers'd be more of a chance of taking 
micrometeorite hits or anything like that. Are you doing 
anything special to avoid that? 

BOURGEOIS No, we don't do anything special to avoid 
micrometeorite hits. We don't have any concern 1n that area. 
Understand that the mast is extended. It's 100 feet by 13 feet 
wide. But, the probability of a micrometeorite hit is very small 
and 1f it did ft, the OAST array, it wouldn't do anything to the 
Orbiter, anyway. 

PAD Okay, we're back to other questions. James Fisher 
with the Orlando Sentinel. 

JAMES FISHER (ORLANDO SENTINEL) It's my understanding that the 
reason that the Orbiter was going to land out at Edwards was 
because it was the first flight. 00 you have anything special 
planned. any spec1al tests or anything you're going to be looking 
at as it lands? And I had another question after that. 

BOURGEOIS No special tests. We would like to get a crosswind 
landing if we could but we've been trying to do that every f11ght 
for some time now. 

FISHER Also, there were originally two sate1lites 
scheduled to be deployed in this mission. And one of them was 
pulled because of the PAM. What impact did that have on how you 
decide on what was gOing to be done during the mission, did it 
give you extra time to do other tests you might not have had time 
for and what was the general impact of that? 

BOURGEOIS Basic impact was very small. We originally had 
planned to deploy the PAM on day 1 and Syn~om on day 2. When the 
PAM was deleted, we obviou5ly deleted that deploy opportunity and 
the only change we actually made to the flight plan was to move 
the RMS checkout from day 2 to day 1. As I said earlier, we 
don't want to do OAST activitfes until after the Synr.om's 
deployed. So there really wasn't any other option. And Syncom 
does not have a deploy opportunity early enough in day 1 that we 
could put them out on day 1 so, basically, deleting that PAM 
deploy was a minimal impact to us. 
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CRAIG COVAULT (AVIATION WEEK) Larry, several questions. First 
on the ascent, on the launch, what throttle percentage will you 
be using on the main engines and then take a second and discuss 
the OMS 1 and 2 briefly. 

BOURGEOIS Okay, throttle setting for, 1s 100 and 104%, 100% 
nominal, 104 for the loss of an engine. 1 did not understand 
your question on OMS 1 and 2, Craig. 

COVAULT 

BOURGEOIS 

Bas i c a 11 y t where do you en (I lJ P aft e r OMS 2? 

After OMS 2, we're at 173 circular orbit. 

COVAULT Okay and back on the Syncom deploy, what is your 
deployment location over the earth and if you can describe 
somewhat the Orbiter attitude at deployment. 

BOURGEOIS Okay, the Orbiter attitude 1s basically -Z local 
vertical, the Orbiter payload bay facing the earth with the ••. 
g1 ve me a second to fi gure out •.. nose forward ••• wi th the ta 11 
forward when we deploy. Alright, it occurs, if I remember 
correctly, right after a stateside pass. I don't believe we're 
in Ascension coverage when we do have deploy though, if I 
remember correctly. In a stateside pass going south. 

COVAULT Larry, one final que!ition on the reentry. How many 
Orbiter flight test manuevers, PTIs, will you be doing on the way 
down? 

BOURGEOlS We'll be doing 10 PTIs. 

PAO Headquarters has no further questions, thank you. 

PAO Okay, weIll come back now to Houston for any rap up 
questions. Laszlo Oosa. 

LASZLO DOSA (VOICE OF AMERICA) I may have missed this at the 
beginning, but who owns Syncom and what will its funct)ons be? 

BOURGEOIS Syncom is a communications satellite. It's owned 
by the Hughes Corpo ra t ion. 

PAO Okay, Howard back here in the back. 

BENEDICT What is the length of your launch window on 
1 aunch day? I may have mi ssed it. 

BOURGEOIS It's 45 minutes. 

BENEDICT 45 minutes, okay, thanks. 

P A 0 0 k ay t up i nth e fro nt, J u 1 e s . 

4 -- ........ --.,,-.. --------. .-~ _._. - - -. • • 
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BERGMAN Larry, what are the launch window constraints? Why 
are you limited to that 45 Minutes? Is it Syncom positioning? 

BOURGEOIS The launch window 1s closed by a Syncom thermal 
constraint where if we launch after that point, we cannot satisfy 
their transfer Orbiter thermal requirements for their nominal 
deploy opportunity, 

BERGMAN 
stretched? 

BOURGEOIS 

BERGMAN 

BOURGEOIS 

Okay and how much can that launch window be 

This particular launch window cannot be stretched. 

Not at all? 

That's right. 

BERGMAN Because we've gone through a series of launches 
where we were told, well, hypothetically. 13-minute launch 
windows and all of a sudden became 23 minute, 25 minute .,. 

BOURGEOIS That's because with the PAMs, when you have a PAM, 
you have a thermal constraint at each end of the launch window 
with what they call cut-out constraints in between those thermal 
constraints. The thermal constraints are hard requirements. The 
cut-out constraints can be waived if you have a requirement to 
waive them. Basically, on the PAMs, when you w3ive a cut-out 
constraint, it just requires that they have a little more 
difficulty determin1ng their attitudes for their burns. But with 
the thermal constraints, you can't wave them because there are 
hardware constraints. 

PAO Okay, let me make a couple of announcements here. 
We had a question as to the seating on the flight deck. Who we 
will have sitting where, of course, Hartsfield in the left seat 
as the Commander and Mike Coats in the right seat. Directly 
behind the center console is Steve Hawley and thp.n off to his 
right is Mullane. That's on the flight deck and then down on the 
middeck we have, I think I got it turned around backwards here. 
If you're 10ok1~g forward with the airlock behind you. Judy 
Resnik would be sitting in a seat to the left and Charlie Walker 
in seat to the right and thp. Resnik seat is closest to the hatch, 
if you're familiar with th~ layout there. One other 
announcement, just like to remind everybody as wt've made an 
announcement previously, there will be no air-to-~round 
transcripts made on this flight so you won't be seeing those. We 
will continue to make transcripts of press conferences and those 
will be made regularly available but we are deleting the air-to
ground transcripts for this flight, and henceforth. With that, 
we '1 1 go ahead and ca 11 1 t al'l end. Well, you had one more. 

MIKE WILLIAMSON I just wanted to ask you, Steve, 
would the cassettes still be available for air-to-ground? 

00.-" .,.~'""""...!=_..-...., ________ ~ __ _ 
-~ ------- .... ~~-" , ~ . . . . , 
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PAO I believe we'll be still having the cassettes. 
We'll have to talk with Bill Robbins about that but I'm pretty 
sure we're still running those. 

(garble) 

PAO Oh, okay, the. John says the seats change. Resnik 
and Mullane will be swapping seats for entry. Okay, wei" call 
that one over and we'll start again. I believe at 1:00 with the 
Syncom Briefing. Thank you. 
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PAD We'vp had ma I requests from all of you following the 
abort for a chance to talk to the crew and rather than handle 
each of your requests separately, Commander Hank Hartsfield 
readily agreed to interrupt some of his well-deserved rest and 
come out to meet with you this morning. One thing that you should 
be aware of. of course. is th~t he has not been sitting in on all 
of the meetings which have boen going on out here and so won't 
have n lot of level of ~~~~11about what's been hapvenf~g, but he 
c e r t a i n 1 yea n tel' you abo u t h 1 Spa j" t. f c u 1 a r par t 0 f 1 t. Han k • 

HARTSFIELD I certainly had hopes that next time t talked to you 
peop:e it would be from a little higher altitude than it is right 
now. I guess the major impression from the crew standpoint was 
that of disappointment. What I thought T'd do is, if you're 
interested. is to give you our viewpoint of what happcnpd. We 
thought we had an extremely smooth count going and there seemed 
to be no apparent problems at all t and one of the smoothest I'd 
seen, and when we got down under 31 seconds I , and the clock was 
st1ll going, that's a major hold, as you know, we turn over to 
the onboard system to run the launch, at that point I told the 
crew I said "Hang on,gang. Here we go." And at 10 seconds my 
"eight-ball" slewed around to the launch azimuth with is normal 
and at seven seconds in the count we got the word from. heard 
through the net there that ignition sequence, and we got the 
loud. and felt the large bump as the engine ignition started and 
Just a fraction of a second lattH' we got the Iila~ter alarm and the 
red lights on two of the engines indicating that they had shut 
down, or had shutdown commands. At this point, I kne~ we weren't 
going anywhere. We had seen these kind of things in our 
Simulations and knew what to expect and the next thing I was 
interested in and all of us were interested in, of course, was to 
see whether the count stopped and make sure that we didn't go 
into Ops 102 which is the flight mode which would indicate that 
mayLe the solids were goingto light off and we didn't want that 
to happen. And the count indeed did stop and the ground 
recogn1zed the problem and began to work it. We were very quiet 
in the cockpit. I think all the crew handled the thing very 
profess1onally. We kept quiet because we wanted to hear what the 
ground was saying and at no time at this point was there any 
concern on our part because the system had done exactly what 1t 
was supposed to do. It had detected some sort of problem in the 
ignition sequence and shut the engines down. And that's what we'd 
been told all along 1t would do and it picked us to test itself 
on and it worked fine. And for that we were certainly grateful. 

There was, as you know, some residual hydrogen burning. The 
engines ~re purged wIth hydrogen right before start and during 
the start sequence. The hydrogen flows before the oxygen COMes in 
and the ignition sequence takes place. So we did have some 
hydrog~n around and we heard the report that one of the mombers 
of the launch team said that they saw what appear'cd to be a small 
fire under the bird. Of course, we listened very attentively to 
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that conversation and it appeared, however, that the ground team 
was well aware of what was going on and had that well under 
t:ontr'ol. 

And so, ~gafn, we were not concerned and r have a fun-loving 
crew. If you, you might know that already, we love to have fun 
and when things kfnd of calmed down, to give you an idea ofhow 
conc()I'ned we were, we hi'ld conmcnts 1 He "Gee, 1 kind of expected 
to be a little higher than this at MECO," and somebody else made 
a comment about it bei~g another first, you know, for t~e 
Discovery, which it was. We never got through the launc~ 
sequence, and to abort twice, that's the first time that's 
happened. Hopefully, the third time will be tho charm and we'll 
ma~e it. 

But the post-abort procedures, I thought were handled 
extremely well by the ground crew. From our standpoint in this 
period, we cycled back to the recycle part of our checklist and 
helped the ground safe the systems onboard to get ready 'r our 
egress. The, we thought that went very orderly. We non ,y, as 
you probably know, egress the m1ddeck people first. Judy was the 
first to get out followed by Charlie Walker. Judy sits right in 
front of the hatch so she1s got to get out before anybody else 
can and we made an orderly egress out of the bird. There was 
quite a b1t of water flying around up there because part fo the 
1 aunch sequence, the pad starts the spraydown to J i~ep the tower 
cool as the fire from tne solid~ engulfed it duri 9 the ascent. 
Well these nozzles are all spraying on the pad a i a lot of it 
\'/a5 hitting the bird. In fact, right aftel' the (', 'ld the \'later 
was pout'1ng dO\'Jn the windshield and I could so .] ',i0re going to 
get plenty wet outside. We made it to the eleva(or pretty good 
without getting too, just slightly damp. The elevator had about 
an inch of water in it and we went to the ground floor and that's 
where it really got wet. The deluge that they were putting onto 
the base of the bird to put the fire out had a tremendous amount 
of water pouring off and around the mobile launch platform, so we 
made a mad dash for the crew van and got wet and I guess that was 
our biggest discomfort the whole time was getting wet on the way 
to tho! crew van. 

Again, I can say that the biggest emotion, r think that all 
of ,." felt during the whole sequence was the extl'cme 
disappointment of having to abort two days in a row and not 
making ft. You know, you train hard, and we've been training for 
about 16 months, and you reach an emotional lleak where y,u'rc 
ready to do this thing and we had reached that peak on Monday and 
then we had to turn it off a little btt. I think when we went out 
Tuesday we were again all peaked up and ready to go so it was a 
little bit disappointing to us to do it twice and now we are in a 
mode here where we are going to have to recycle here and the 
normal turnaround time as I understand it, anytime you fire and 
engine ftls about like a flight readiness firing and it takes 
about two week~ then to inspect and refurbish everything, get it 
rca d y to go • So hop e full y • here be for e t he wee I< i s out t hey 111 a y 
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pick a launch date for us. If not, by early next week and weIll 
see where we are. 

PAD Please wait for the microphone to get to you and 
identify yourself and your affiliation if 1 donlt call on you by 
name. WeIll start right down here in the front. 

PETER VAN SAN"! (CBS) At the time when you were made aware of the 
small fire, were you making any plans or contingencies or did you 
beg1n any moves to make and emergency egress to possibly go dowr 
the bucket that they have up there for you guys to slide down on. 
Was there much talk about that or con~ideration about that? 

Ii ART S FIE LOT hat was n ~ v e r men t 1 0 ned i nth e co c k pit. If 0 "'H~ V e r , 
I am sure that the rest of the crew was aware that this could be 
ca1led for. Certainly, it was in my mind that 1f the situation 
had gotten out of control that we were prepared to rio the Mode 1 
egr,!~s which was to use the slfdEH'i1te. And we had trained on that 
a little over a week before and were ready, ho~ever, from the way 
we were hearing the words we w!ren't anywhern close to having 
that kind of thing to happen to us. It seemed to be a very small 
little residual fire. There 1s residual hydrogen after a start 
and so we were, we were prepared to do it, but at no pofnt did we 
feel like that we ere anywhere even close to having to ~o that. 

VAN SANT Was there much fri'ir \'ihen you heard about this fire 
or was this sequence of event ,0 ••• 

HARTSFIELD I don't think so. I, you know, of course, naturally 
discussed the thing afterwards on the way back to the crew 
quarters and 1t was my assessment that nobody, no one on the crew 
had any real concern. And I think that that was because the 
ground crew was keeping us aware of what was going on. By 
listening to their loops and what they were doing, we were very 
comfortable that they had ~veryth1ng under control, that there 
wa~ no need for us to be concerned. 

PAO Tom OIToole, Washington Post. 

OITOOLE Commander, when you got into the elevator and noticed 
that it ws so wet and got downstairs and noticed there was a lot 
of water around your ramp to the van, you obviously knew there 
was a fire. too, did you smell anything that could tell you that 
there had been a fire? I mean, the body flap was severely 
searched. Did anybody just turn around to look at it to see if 
there was any effects of the fire? 

HARTSFIEL~ Yes, we tried to look, but there wasn1t much we 
could seQ. We smelled nothing out of the ordinary, what you 
might, the kind of mist smell you get from the water, and as we 
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drove away and got a better look back toward the tail end of the 
bird, we looked as much as we could through the windows of the 
van and we couldn't see anything. 

PAO Mary Bubb was next. Watt for the mike. 

MARY BUBB Did you or any member of the crew feel any sense of 
apprehension during this period because you g,)t way dOh'n to fOil I' 
seconds and it wasn't very long befere the ~0'1ds would kick tn 
and at that point or either that or \'1hen the fires, you were told 
about the fires, did any of you feel upset or apprehensive or 
wha tevet' yOll rni ght ca 11 it? 

HARTSFIELD 1 don't think so. I had polled each of the crew 
members about their sensations and I think universally all of U5, 
11k£! when \'!c saw the enrfne lights, my fir'st rei\ction \,/dS "Rats," 
because I knew we weren t going anywhere. And we have, like I 
say, we have trained for 16 months, and we've seen this scenario 
before in the simulator where you get down t~ an ignition 
sequence and an engine fails to start and something happens to it 
1n the start sequence, and when that happens you aren't going 
anywhere. The system shuts it down. And our biggest, most 
prevalent emotion, was dlsappointment. I don't thi~k that, 
because it does an ord~rly ~hutdown that there was no cause for 
apprehension. 

PAO Frank Yoscnda from Today. 

YOSENDA Yes, two questions. The first one is, you talked about 
bn emotional buildup before the two attempts, and although you 
may not be able to predict specifically, what do you think is 
going to be your feeling the next time? 00 you think there is 
going to be more apprehension than you would normally have? Or 
any of the crew members be more apprehensive th~n normally? 

HARTSFIELD No, I don't think so. We're getting a lot of 
practice on getting down to the •••• In fact, I think we'li 
probably be more relaxed the next t1me. 

YOSENDA St~cond question. Knowing what you do about the 
slidewire t now having set up on top of the bird during shutdown, 
do you have confidence that system would actually help you in a 
situation serious enough to domand it? 

HARTSFIELD Well, it's the quickest way to the ground. I'm not 
d II X 1 0 U s to USc it. I t h ink, 1 don I t k now 1 n my 0 H n min dun d e r 
what circumstances you would be called upon to try to usc this 
thing. I guess the ground and us and the crew together would have 
to decide whether the situation was severe enough to say "Get out 
as fast as you can~~ Under norMal circumstances we'll do just 
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what we did Tuesday which is use the elevator and proceed in an 
orderly fashion. 

PAO Harry Kolkum from Av1~tion W~ek. 
KOLKU~1 Did you notice any 11atel' in the cat'go bay? 

HARTSFIELD We never looked in the cargo bay, The 
not obstructed, but we didn't look back in there. 
supposed to be scftled, as I understand it so that 
get in that'e. 

PAO Rob Zea, Channel?. 

win d 0 \'1 S W e l' e 
That thing is 

no \'later can 

lEA I have a follow-up to Frank's question here. I gather 
from your comments you have more confidence in the system now and 
~re not in any uay feel guoshy. if you will t about getting back 
inDiscovery and trying again. 

HARTSFIELD That's true. I think the system worked exactly like 
it was supposed to and from our standpoint J always felt real 
good about it. You know. wctv~ had a lot of briefings on how the 
auto sequence, it's got all these checkpoints itls looking for. 
It's looking for all th~se little things to happen just right and 
if it doesn't, it calls a halt to it, and it worked beautifully 
in this case and that gives us a great deal of confidence that if 
we do have a similar thing occur in a future launch that the 
systc~'s g01ng to shut down and is not going to put us in a 
situation that might jeapordfze our lives or the safety of thQ 
vehicle. 

ZEA When you first got out of Discovery, looking at the 
video tape, you seemed to be making some motions and pointing at 
something with your hand. 00 you recall what in your first 
ro 0 men t:; 0 U t 0 f D f s (; 0 vet' y. w hat \'Ia s go 1 n 9 t h r 0 ugh you r III i n d ? 

IIARTSFIELD Well, I remember saying someth1rlg to one of the 
closeout team there abQut "We've got to stop meeting like this." 
Those helmects we wear have a very tight face seal whfch we 
tighten down to get a g~od face seal for oxygen. You know, about 
four minutes prior to launch the launl h dIrector or OTe tells us 
to close our yisors and we have to tighten that down and it 
always puts a crimp in my face. The first I got out when I got my 
hat off WRS trying to rub some circulation back tnto my head. 
Somebody interpreted it that I was wiping sweat which I wasn't. 

P.II 0 John Wilford from New York Times. 

WILFORD When WI5 the last time you practfced a simulation 
o fan eng f n e shu t d 0 ~'# II a thi was it pre c1 s (! 1 y 11k e the c ire u m s t a 11 c e s 
you had t his U iii e? An 'J t '; ~ con d que s t f 0 n t 1 s w It a tal' e you f' P 1 a n s 
between now and the ~e~t liftoff? 

HARTSFIELD woll, riC rarely practice of pre-launch engine 
shutdo~ns because in our s1mulators when that happens, you know. 



HENRY HARTSFIELD PRESS CONFERENCF AT KSC 6/28/84 PAGE 6 

w hat hap pen sis j u 5 t w hat hap p e i; t: don the pad. Eve r y t h i n 9 s top s 
and you have to go reset the siMulation. We have seen a number of 
these tn the simulations, for example, where we had a switch 
conf1gu,'ed wrong, in fact. we had one s1m I recall in ~/h1ch we 
had accidently left one of the controller 3w'ltciles off which 
almost set up a situation identical to what happened on Tuesday 
and the A controller didn't work, we switched to B controller and 
then when the DPS or the computer looked at that it says "I don't 
have redundant controllers, stop the launch," and it shutdown. Or 
never allowed them to ignite. really. And 50, from that 
standpoint we d0n't see that much of it. Where we spend most of 
our ascent training i~ having the engincs fail after liftoff and 
then we practicf! the i{Dturn to launch Site abort or the downrange 
abCt'ts or Abort to Orbit. all our diff(~rent abort. modes. 

WILFORD And what is it you're g01ng to be doing between now 
and your next date with the launching pad? 

HARTSFIELD ~ell, the first thing we've got to do 1s get a 
schedule which hopefully WE'll have a schedule by soem time ncxtg 
weck. And when we arrive at a launch date then I'm g~1ng to sit 
down with our training coordinator and determine just what sort 
of training I think we reod to do prior to flying again and my 
gut feel 1s right 110'1'1 \cJC probably want to get one marc, at lcast 
one more entry integrated sim t pract1cinq entries, aile more for 
practicing ascents and another orbit s1m to practice l~u~chlng 
the Syncom satellite. That's my guess right now. That's assuming 
that we turn around within the next two w~eks or so. 

PAO Jerry Hannafin from Time. 

HANNAFIN Commander, we\re glarl to see you. Thanks for taking 
the time to be with us. Sir, when you practiced this Mode 1 
egress a week or two ago, rlhat was the timet how long did it take 
f.')r a 11 s 1)( 0 f you to b a \ 'j 0 u t ? 

HA~TSFIElD You know. I don't, someone times that thing and J 
don't recall the exact time. It was something less than a minute 
to get to the slid~ wire. Somehow the number 38 seconds sticks tn 
my head but I'm not sure that's the correct number. Essentially 
we did run to the basket, we jumped into the baskets and hit the 
p~ddle that cut the rope that holds them and then, of course. 
thoy had a bigger rope tied around it so it only went two feet, 
bu t .••. 

PAO ti\lWtl.r'd Bencdict from AP. 

BEHEDICT Hank, can you remember who said nWe should be higher 
than this as MECO?" And "Another first fIJI' Discovery,lI can you 
remember who said that? 

11ARTSfI flO Steve Bawloy made the comment about HEeO and I don't 
recall who said about anoth~r first, but as I said ealrier, our 
crow has a lot of fun and w~lve got a good sense of humor. So, 
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what I was pointing out was that we were certainly relaxed after 
all this had happeded. No one was uptight. We had our normal 
patter going on. 

BENEDICT Has anybody given you a ballpark date for a relaunch? 

HARTSFIELD r read in the p-,per this mot'n1ng something about the 
16th. 

PAD Yeah. There has not been any date determined. Dates 
al'c set at NASA lIeadquaders. 'l'hat may have come from assessments 
~'1 h 1 c. h \oJe do r Q uti n ely a r 0 u n d II ere, but ass e S Sine n t d ate S ., I' e jus t 
targets because you have to h&ve a schedule and we either can go 
faster or slower than that. 

BENEDICT ••• got one morc. What have you been doing since then? 
Since the abort. 

HARTSFIELD 
and jogged 
but mostly 
boss after 
and I plan 

PAD 

Well I been trying to relax with my family. Went out 
about four miles yesterday, blowing the cobwebs out, 
relaxing a little bit. We kind of gotorders from cur 
this happened to take a couple of days off and unwind 
to return to Houston tomorrow. 

Okay, whi Ie you're there, Sue Outler Hannafin. 

HANtlAFIN (Time and Spaceworld) Hank, you said you WCl'C relaxed 
after, while you were sitting there the next forty minutes, but 
at one point you were concerned about the solids igniting which 
you knew would happen about three seconds later. What did you 
think about sitting on this bomb, if you will, and did it occur 
toy 0 U tom (] n u a 11 y 0 II err ide \'0) hat eve r the aut 0 jll at fcc 0 m put C i' 5 Ii i t 
the switches to make sure that the sol ids were tUl'ned off? 

HARTSFIELD Well, we don't really have recourse to stop that 
action once it starts. I suppose I could shut all the computers 
down, but then if the solids fire I don't have any computers and 
1'm in worse shape than ever, but no, the system did respond as 
it should have and it wasn't a panic. it was more like "This is 
the thing I want to look for," just to make sure the system 
stopped and we had the problem as you recall in the terminal 
countdown test where the backup computer did go to the launch 
phase and that was one thing we were looking to make sure both 
the primary computers and the backup computers stayed in 101 Ops 
which they did and that the count clock stopped. And that 
happened and so we weren I t concern ~d. 

PAD We're going to take two more questions before we go to 
",adquarters and then to Houston. Gentleman in the yellow shirt. 

OEMBART lee Dembart, LA Times. In the case of an emergency exit 
using the slide wires, given that it take up to a minute to get 
(!llt and get to the bucket and get dOHn, are you satisfied t'}at 
~f you wait until the emergency gets serious enough that you have 
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enough time to get OJt safely? 

HARTSFIELD Well. I think so. I donlt think any of us anticipate 
hdv1ng a bad enough emergency to have to do that. We prepare for 
a" these far-out things and try to give ourselves the best 
chances to survive. Again it's a judgment call as to when you 
call for that action. And if what happened Tuesday, in my mind, 
we never got anywhere close to having a requirement to bailout 
of the bird and get to the ground as quick as we could. The fire 
that was seen down there was a very, very small thing. It turned 
out it was RTV burning on the body flap which was of no major 
consequenr.e. Ilad thcl'e been a raging inferno down thet"e under the 
tank, then I suppose a lot of lise would have h:len inten!sted in 
getting as fftr away as we could as fast as we could. 

OEMBART My question is, if there had becn a raging inferno, do 
you have enough time in that minute to get to the bucket and get 
down? 

HARTSFIELD I don't know. I don't~ 1 guess that» you would just 
have to do that and see. 

OEMBART I have a second question if I may. In listening to 
the communications with the ground immediately after the abort, 
it sounded like there was some confusion there for a few minutes 
as to exactly what the status of all the engines ••• Is that 
accurate. Question about whether engine Number 1 was on ••. 

HARTSFIEl.D Yes, one of the controllers did not see a shutdown 
command on number 1 and was momentarily, wasn't sure of whether 
tlic engine \1lS "tinning ot not. I called down the indications that 
Ae had in the cockpit that we didn't show any engines running and 
that we had red lights on engines two and three. And I think what 
caused the momentary confusion was that the spark sequence had 
rever gotten to engine one and he was expecting to see shutdowns 
on all three, in other words, red lights on h1s console, and he 
only saw two. 

PAD Okay, Tom O'Toole, Washington Post. Then we'll go to 
Washington. 

O'TOOLE One light-hearted question, if you wfll. Was Resnik 
one of the people who had wise guy comments right after shutdown? 
You said just about all the crew was saying "another first. this 
that and the other." 

HARTSFIELD Yes, we all talked. I don't remember, I can't 
remember anything specific that Jvdy said right now. 

O'TOOLE The other thing is, when you came out of the van, where 
did the six of you go and who did you meet with and what ensued? 
Was it Idnd of a dcb.-1efing or d1d the management team tl'y to 
explbin to you what had happened? What did you talk about and how 
long did you stay there and who was there? 
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HARTSFIELD Well after we got out of the van we went upstairs in 
the crew q~arters and they had removed our families to that area 
and we spoke to our families very briefly and then the next thing 
on everybody's mind was getting out of the \iet clothes. So we gut 
the wet flying suits off and then ther~ was no formal briefing or 
debriefing. We had some discussions with our comrades there, the 
people that helped close us out and then ~lso with, of course. 
our' boss about what had happened, but there was no forn1al 
debriefing. 
PAD Okay, we're ready to go to headquarters for any qUDstions 
fr'om there. 

H Q PAD T h 1 sis N A S A H cad qua I't e t' s. He I ve had a Ii abo r ton the 
question, so we'll go to the next center. 

PAD KSC 

PAD JSC 

Ue're going to Houston then fOl' questions from JSC. 

Sylvan Rodriguez, Channel 13. 

RODRIGUEZ Sylvan Rodriguez, Channel 13 in Houston. Commander, 
I'd like to ask you about the concern concerning the solid rocket 
ignition. How long was that concern, how long was 1t until you 
knew for sure that they were not ignited and how deep was that 
concct'n? 

HARrSFIElO Well, it r/as more of a reflex action to look fo.' 
thdt and concern lIlay be a bad choice of wor'ds. It was just that 
you wanted to make sure that it didn't get there as a matter of 
training that He never got into 102 and it lasted as long as it 
took to look to see we Het'en't in 102 and the clock had stopped. 
Did that answer your question? 

PAD JSC John Getter, Channel (garble) 

GETTER Commandel Hartsfield, I am told by people here that 
before you get anothflf launch date there has to be cons1deraticln 
given to payloads downstream which have more cerious launch 
window constraints than yours, which leads to the possibflity, 
dim1nished, but a possibility I'm told, that things could be 
flip-flopped once agdfn as they have before for you folks. You've 
had more experience Hatting and being frustrated than th~ rest of 
your cre~. What adv Ice do you give them? You've been wafting a 
lot more years than they have. What have you talked to them about 
on this subject? 

HARTSFIELD Well, I've tried to keep them from getting toa upset 
about ft. I waited 16 years to get my first flight in the 
business and we've h~d a few di5~ppo1ntments in getting my second 
onc off hero. We've ~een training 16 months and I know from 
firsthand experience when you're trying to get YOIl" first flight, 
even a m1nute's delay 1s big to you. And I've tried to get 
across to them that all the worry in the world is not going to 
change anything and you might just as well relax and roll with 
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the tide and when it's time to fly you'll go fly. Now that's easy 
to say. maybe difficult to respond to but that's the point J'm 
trying to get across to them. Just don't get uptight. Stay 
relaxed and the right thing will happen and you'll get your 
chance. 

GETTER And one other question for you. there was a clearly 
concerted effort after this ~ccurrcd to keep us away from all of 
the crew for a couple of day!. Now that you've ~ad a couple of 
days to think about it~ do you think such actions are necessary? 

IIARTSFIELO Well, I guess that comes as quite a surprise to me. 
I don't think that was true. I, after it happened, we were tol~ 
that we wOllld have a couple of days off. It \'1dS obviously going 
to be a wt,'lle ~efore we tUl'ned al'ound and ",e'd been training very 
hard for the last 16 months especially the last two months had 
been very inten~e and we all said yes, and so we went on leave. 
W ewe r e not a " ~< 11 .'\ tJ i ~ b ~ c a use we \,1 e l' eon 1 e a 1/ e. I don' t t h ink w e 
were trying to hide from anybody, In fact, I was called off of 
leave to come talk to you folks today to try to prove to you we 
weren't hiding from you. 

PAO JSC Back hel'e. 

JIM ASKER, HOUSTON POST Commander, do you think the Shuttle is a 
rsliable spacecraft and do you think incidents 1 ike this arc 
go f n 9 to HI a k e c u s tom e r s pel' hap s t h ; n k 0 f u s 1 n got he I' S Y s t ems for 
putting satell Has in orbf t? 

II ART S F IE L 0 I t h ink it r $ a n e )( t t eli! 01 y r elf a b 1 e spa c e c r aft. I 
th1nk we just proved another safety aspect of the vehicle that 
the vehicle aborted a launch that would not have worked, that 
would have had ~s in a bad way and it did that automatically and 
none of the payl,')ads at'S damaged. TheY'I'9 ri ght there ready to 
fly again. I'm not sure, I don't know about other systems, 
unmanned systems, what sort of precautions they have in their 
computer countdown, but it is disappointing that we scrubbed the 
mission, but at least we haven't destroyed anything and I think 
that we've proven once again that we've got some good design 
concepts built right into the orbiter that makes it a reliable 
vehicle. 

PAO JSC Over hare. 

MIKE MEECIIAM, GANNETT NEWS SERVICE 00 you have instruments 
inside that ind1cated by dials of some kind that Showed the 
engines coming up that you can remember seeing whether three 
fndfcated that it had ignited for instance? Or is it just a 
light. you mentioned the rod lights, is there something more than 
that going on there that you could help us with? 

HARTSFIELD We have instrument readings that give us the percent 
of engine power level, in other words, zero to 100 percent, and 
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none of those instruments ever left zero. Even though the number 
two engine did start. according to what live read in the latest 
report. it did get up to abovt 20 percent power level, the 
instrument in the cockpit did not hdve a chance to respond before 
that engine was shut d~wn. There is a delay from the time the 
information is sent to the computer that processes it and sends 
it to the instrument for display, so that time lag was Jpparently 
such that the t1ll1e, it l1i),)<lrerltly got the information, or would 
have got the information that said the engine was running, the 
engine had already shut down and it never had the time to make 
the tape even move in the instruments. 

PAD JSC Ri ght over he'l'e. 

DOUG MILLER with KTRH Radio here in Houston. Commander 
Uartsfield, obv10usly the date has not been set yet bllt \"hen 
would you expect to fly, 

HARTSFIELD Well as I said earlier, they put in the paper this 
morning here, I think, the 16th, is that what it said. of July. 
Of course, welre anxious to fly again as 500n as they can get the 
bird ready to go. 

MILLER When's your gu!!sstirr,ate, though? 

HARTSFIELD Well, I haven't been talking too much with the folks 
out her e to 5 e e w hat SOy' t 0 f pro b 1 ems the y , r e run n ; n 9 i n to. f f 
any, and how the pl'ocessing schGdulo has been laid out, so I 
really can't answer that question. I don't have an assessment. 

MILLER Any balipark. Two weeks, six months? 

HARTSFIELD Over to you, Hugh. 

PAO There is no time. I think that Commander Hartsfield 
has said that, you know, he's ready to go as 300n as the vehicle 
1s ready. 

MILLER One other question. There seemed to be a sort 01 a rush 
to get out (If the hatch \',hen it was fina1ly opened up on the part 
of a couple of the craw members, especially, Judy Resnik seemed 
to kind of rush on out there. Was there some concern with getting 
away from the bird as quickly as possible at that point? 

HARTSFIEl3 I don't think so. Of course, I was next to last 
out. I didn't notice anybody rushing. It and I wasn't aware that 
Judy was rushlng out. Like I say, she has to be the first out and 
as we did on the first abort, some of us took our helmets off. I 
did on the first abort. This time r didn't. Those helmets become 
a little uncomfortable aftpr you've had it on for two and a half 
hours, so we took them off inside the bird just to get a little 
relicf and use the lightweight headsets to listen what was going 
on on the loops. But as far as I know, Judy didn't make any more 
effort to get out than anybody else. We took our time and made an 
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orderly transition out of there. We kind of trotted down the 
gangplank t~ere back toward the elevator just to keep from 
getting wet. 

MILLER And finally, what •.• 

HARTSFIEl.D Incidentally, I might point out or,e thing. It \i3S 
wet in the hatchway there, and there was some water coming down, 
so it may hdve been Judy \'/35 kind of scooting to avoid that. 

MILLER The statement that we got the day of the abort 
indicated th~t you were, I think the word "concerned" was uSEd in 
there. Today you say you were not concerned. What word aptly 
describes how you felt? Obviously, there was some kind of, itls 
not just a matter of sitting up there as cool as a cucumbpr, it 
seems. What was going on? 

HARTSFIELD [can't speak for the others except for what they 
told me, but as far as 11m concerned, I honestly had no concern. 
I'll be honest with you. When the engines shut down, there was 
a •.• when it first happened there was, of course. a moment of 
being startled because I'd seen that in the simulator, but then 
once I realized the engines were shut down, it was more of a 
disappointment. Now I donlt remember exactly what I said. I think 
I used an expletive deleted, something about we werenlt going 
anywhere. But it was more disappointment than anything else. And 
then sitting there trying to help the ground team a~ much as 
possible in safing the vehicle. 

PAO JSC Carlos Byars, Houston Chronicle. 

BYARS Commander Jlartsfield, you were obviously thinking about 
what might happen if those solids did go. What would have 
happened? 

HARTSFIELD Well, it's unlikely that could eve.' occur, but I can 
hypothesize with you. We do have an abort mode if the solids had 
fired and the bird had lifted off and the software had modcd into 
the flight software which would have caused the fire signal to be 
sent, we would have launched with no main engines running. And we 
do have an abort mode that covers that. However, it would have 
forced us to ditch the orbiter in the ocean offshore. So we would 
have lost the orbiter, but we would have most likely survived as 
a crew. It's a tricky maneuver but we have trained for it. The 
system. however, is designed that that really canlt happen. The 
way that scenario happens 1S t at least in disaster training as we 
call it in the simulator, we lift off and then have the engines 
fan rather quickly one behind the other. We kno\'I of no 
reasonable scenario in which that could occur, but it's just to 
make our training complete, we do train for that. And for that 
particular mode, ditching is the way we get the crew back. The 
system worked, I keep saying this, but it worked exactly like it 
was supposed to. It stopped us from launching that way and that's 
just what it should do. 
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BYARS The term you used earlier in this press conference about 
your immediate reaction was "Rats, wei re not going anywhore." 
You1ve now upgraded that to ~n expletive deleted which sounds 
probably more appropri~ce. 15 that clo~er to the way it really 
was? 

HARTSFIELD I think so. 

PAO .j$C Thatls all the questions ilt Houston. 

p~o KSC Okay, we have time fGr ju~t a couple more questions 
here. Peter Van Sant, NBC. 

VAN SANT I wanted to !sk you. are you, at this point are you 
more concet'ne~ that 41-[). regardless of what htlppens now, lnt's 
say you have a successful launch il9..lin and a successful mis>ion, 
are you concerned that 41-0 will be remembered more for its 
failurus than its successes? 

HARTSFIELD Only if you folks remember it that way. You know, 
the media sometimes has a way of hanging tags on things, that 
bothers me tn a way because r, you know, we've got a super crew, 
we1ve got a good vehicle and when we get off I think we1re going 
to have a good flight. I hate these tags like the troubie-plagued 
Discovery, you know. Those things i can already envision in my 
mind. 

PAC Okay, are there Q~y addit1una1 questions. If n~t then thank 
you all for coming, We will not have any one-on-one ~nterv1ews 
following this. We need to get Co~~ander Hartsfield back to 
having some time off so he can get ready to f1y. 

END OF PRESS CONFERENCE 
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PAD Here to give the br1ef1ng on OAST-l is Bob 
McAnnally. the OAST-A Misison Manager, end between Bob ~nd me is 
Gene YOIJng, l.atent-Young, the pt'inc1ple llwftstigator, both from 
Goddard, and Bob we'll let you begin. 

McANNALLY Let's back u~, I'm from the Marshall Space Flight 
Center • . • 

PAD What did I say? Did I say Goddard? 

McANNALLY .•• and Ge~e is, our gc~d friends at Goddard have 
been worki~g some of these pay'oa~s coming down tnfs way, but 
we're Marshall people. I w~uld like to get started here. larry 
did a good job, I think, of giving you ~ pretty good over-view of 
what the OAST-l mission paylo!d is about. J've got d few slides 
here that I w~nt to gD through with you today, a~d then we've got 
about a five mtnute clip that lockheed has made for us and pulled 
together, we thought you'd like to s~e that, giving you some 
cuts, some activities that's ~een g01ng on for the last year or 
so, and then we'll get lnto questions and Jnswers. So if we can 
have that first viewgraph, let's get started. What you see here 
is an artists rendit1on, Joe Bouy out at Lockheed, painted this 
fu~ us, and we think it's a pretty goorl representation of what we 
hope that if you were up on-orbit, you'd be able to sec. Looking 
at the solar array extended there at the 100 percent condition 
which would be a 105 feet out of the cargo bay, 13 foet wide. If 
that solar array would be fully populated with active solar 
cells, we'd be generating 12-1/2 k~ power. let's go the the next 
chbrt there, please. Just a qu1~k overview of what the 
ohjective5 of our OAST-l mission are. Firstly, we're trying to 
demonstrate the readfness and the performance of a large 1 fght
weight deployable/retractable solar array. illustratod with that 
technology that we've been working on now for sever.l years. In 
association with that, we've got two different methods of 
structural dynamic invest1gatfons that we want to do with this 
system since the solar array blanket does represent for us a very 
large space structure w~tch we will be using as a test article 
and determining and improving ~ur structural dynamics prediction 
techniques and dpvelopfng methods for improving that area. And 
then thirdly, is tl'le solar cell calibration facitlity WIHH'C we're 
gc1ng to be testing tn a space fnvironment the new cells that dre 
being developed and flown on the bdl10n flights that JPl has been 
flying from out here 1n Palestine, TX for several years, getting 
a true space calibration of thGse cells in that fJcility there. 
So qufckly on to the next vfewgraph. You may not be able to road 
this. you will find this chart illustrated in our brochure on 
OAST-l. What we've done is try to give you a comparison of the 
technology between a fixed solar array of the kind we flew on the 
Skylab ATM against the technology that we've been d~veloping for 
the large, light-weight, extendable/retractable system with the 
purpose of trying the impr0ve the technology, improve the 
P (l r f (j '( fB nee rat 1 () iJ f til (: sol dr' d f I' a y ';, y ':;, bnl s t h tI t 'iii 11 usc i1 
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flat. foldlng extendable/retractable system. Let's go to the 
next chart th~re please. Shown here is the solar array in th~ 1-
G facility out at Lockheed. We had this system particularly used 
for extending and retracting the array in a I-G envtronm~nt. you 
can see by the representative size of the technicion there, 
against the 13 foot wide blanket and the extended array, the 
relative size of the system. Th~ white target you're looking at 
there will be a part of the photo-(garble) experiment that 
langley is involved with. 3S far as the dynamic investigations 
are concerned. Later on I'll show you a v1ewgraph of the target 
that is related to th~ dynamics (garble) experiment, and how that 
system will be used. ~e mentioned to you earlier today that we 
had only a few active cell s there, in the solar array blanket 
ther& are 84 panels, each of the panel~ 14 inches high by 13 feet 
wide. On the panel that is here, we've got the 2-by-4 centimeter 
cells, you probably canlt see It too well here, but on this 
section is the. here, is the five nine by five nfne cells, and 
then up on the third panel there is a small section of thin cells 
that the JPl have provided, we'r'e getting an evaluation of their 
performance as they would be integrated into a folding array 
system as this. Again, the targets, these are 6-1/2 inch 
diameter targets that the tv cameras located on the bulkhead 
forward and aft. would be making signals off for us, and we'll 
record th03C, bring them back, a~d langley will do a post mission 
analysts to determine the dynamic interaction of this blanket as 
it's performing on-orbit. Quickly. going through an fsometerfc 
of the system, and letting you know who some of the players are. 
we got the solar array. which is stored in this one box here, and 
it's got a container box that's about 7 inches deep that that 
bl~nket, which will extend 105 feet in the 100 percent condition 
wfll be fully stored for the launch and re-entry environments. 
The mass section is contained in this 5-foot canister, and is a 
recoilable, retractable mass that was provided under sub-contract 
to Lockheed by Eagle Engineering. We have a section of the mass 
over here for your viewing, so you can see what a mass of this 
kind would like like. And then gofng on to other parts of the 
payload, we've got the dynamic augmentation system, which Is 1n 
two parts, one the retroreflector head, out on this particular 
structure and then a mlfn electronics box that has th~ associated 
electronics that will record, condition, and store the dat~ that 
is coming from what is effectively out here, a star-tracker with 
a lazar diode light generating system that will create a star 
field on the blanket. A little later I will show you the target 
that will be located on the blanket, there are 23 of them that we 
will be generating a light field on, and then t.hat light will 
then reflect back into this retroreflector head and the data will 
be rp.corded over at the main electronics box. Ok. let's go to 
the next one. Just a photograph of the OAST-l payload in the 
ground integration facility down at KSC. YOij're seeing the 
grapple fixture here with the can. the cannister that contafns 
the extension/retraction mass, the OAE sensor head system here 
with all the associated system. You probably recognfze this 
support structure, it's 'nc that we had d~veioped earlier that 
for our OAS"fA-z miSSion tl'dt we flew on 5T5,·1. ~Ielre flying it 

-morc-
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again here on this mission and we'll be using it in se~eral 
following mission for a system for ~arry1ng payloads in the cargo 
bay. That system was developed at Mar~ha1l by the (garble) 
Company there, and they are involved with us in the integration 
of this mission payload. Next one. As I mentioned to you 
earlier, this is one of the target, there are 23 of them, that 
lrc located on the solar array blanket at selected positions. 
And as the, as we'r~ doing the investigation, light will be 
emitted from this light emitting diode, a 10w intensity field 
light will be reflected off of that, what is a 3-M reflective 
tape ttl~t you're all familiar with, and then the sensor head will 
then read the position of that s1m~lated light source, and record 
1t on the recording system in the main electronics box. The 
solar cell calibration facility, during selected portions of the 
mission we will be flying in a solar-fnertial attitude. You're 
seeing here a concept of how the solar array, solar cell 
calibration fac11ity is conf~gured where the cells will be 
mounted on th1s surface. We've got effectively, what amounts to 
a chimney, to cut out any kind of spurrious light to get the pure 
kind of space environment for the calibration of those cells that 
will here. Contained in the underneath section is the recor~fng 
system in the main electronics that causes the solar cell 
calibration facility to operate. JPL will be flying a duplicate 
model of th's, hopefully within 30 days after we accomplish this 
mission, so that they can then get a comparfsion between pure 
space environment for the performance of these cells against what 
they have been flying it and probably will continue to fly in 
future mission using high alt1tude balloons, flying up to 
approximately 120 to 140,000 feet. I.arry went over the mission 
with you a little bit earlier. there. I wanted to go back and 
just gt~e you a quick overview of some of the things we're going 
to be doing after we get on-orbit and 1n flight day 2. Welve got 
to activate OAST-l in order to get our, well 1n flight day 1 as a 
mttter of fact, we've got to activate the OAST-l in order to get 
our heater systems on-orbit to maintain a thermal conditioning 
while these other. as an example the SYNCOM deploy, work is going 
on. We get a couple of SCCF data takes during flight day? and 
then over in flight day 3 1s where we really hecome active with 
the first thing befng a mass unlock activity followed by an 
extension/retraction test, then a 70 percent dynamics test on a 
daylight pass and immediately following that, on a dark pass 
would be the 70 percent OAf. where we're simulating the star 
field on that large structure using the targets that 1 showed you 
a moment 390. We will also be gaining some performance data as 
far as the performance of the solar cells and how the system has 
been integrated 1nto a solar array system for further 
evaluation. Then on flight day 4, we com~ hack and begin with a 
performance test that fs assoc1atbd with the same t ! we're 
dOing a hundred percent dynamics test, and then \'Iel.'1 follow that 
with two 70 percent dynamics test. Right on into flight day 5, 
again with dynamics DAf dynamics, and then following that with a 
hundred percent dynamics test, and then closing out here on that 
flight day with a performance test at 70 percant and t~en we have 
lastly flere on flight day 6 a 70 percent DAE test at 70 percent, 

-more-
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and then at a hundred percent, and then we will have accomplished 
our, all of our test plans with it at flight day 6, at which time 
the system wil' be, the orbit would be changed from the 173 
nominal down to 120 for the large format camera testing. So 
we've got a quite active flight plan for OAST-1 over basically 
flight days 3, 4, 5, and 6. And ft's a well designed plan, and 
we feel that it's g01ng to give us all the data that we need to 
accomplish all of the objectives that we talked t~ you about at 
the beginning of our presentation here. Ok, we have a five 
minute clip of some activfty thatis been going on over the last 
couple of years. lockheed put this clip together for us, and 11m 
going to try to view it on the munitor and narrat~ it as we go 
through it. So if you will turn your attention now to the 
monitor, we will look at that and see what we have there. As I 
mentioned, lockheed diJ pull this together for us. it was made 
from several different times Juring d1fferent activities there. 
You can see, that is a 1/15-scale of the Orbiter with a mod01 of 
the solar array fully extended. In the background is the fully 
extended solar array. Again the system with the, I guess the 
targets, the 6-1/2 inch diameter targets, which is 63 on each 
side, seem to be eviden~e there in all of the views. Looking at 
t~e, whe~e the targets have been put on there, and the sfmulated 
~olar cells, the bl~nket is populated with simulated solar cells 
to give us the proper mass distribution and characteristics of a 
fully 12-1/2 kW generating array. Got a little animation here of 
what the cxtention/retraction phase would look like. Seeing the 
m~sk coming out of the containment box, extending itself up, 
welre going to operate primarily, as you recognized in the 
mission plan, at the 70 percent extended condition, and then we 
have a few tests that we will be doing at the 100 percent 
conrl1tion there. But at, we wou'd expect that mass to extend 
that array in probably a smoother, more continuous phase there 
that. forgive us the dnimated aspects of that extension/ 
retraction, but it gives you an idea of the perspective of the 
solar array with regard to the Orbiter as we're accomplishing 
this mission. The extention rate is nominally 1.6 1nche~ per 
second, 1s that right Gene? And it takes about 10 minutes to 
extend to the 70 percent conditi~n or about 13 or 14 minutes to 
extend to the 100 percent condition. We always operate in a mode 
where we extend zero to 70, then 70 to ~OO and back. Youlre now 
looking at the mass as it is being extended out of the mass 
canistp.r there, and you can see how the system is spiraled out of 
the cannister. The 300 foot 10ngerons are continuous and ~re 
contained in that 5 foot cannister. What we're looking at here 
is the two by four cells, and r believe welre going to sweep down 
and I missed that one. That shows the system, how the system was 
counter··balanced during the, at the I-G facility there. ~ow 
youlre seeing the top of the mass being pulled out into the can, 
and tIle locking lever mechanisms that allow us to get thIs mass 
back into a 7 inch high stack. Ilere we're looki"g, I beleive 
now, at the top of the mass, those are the two by four cells th~t 
are on the one side of the mass that we identified for you in 
panel three, the third from tho top. And these dre the five nine 
by five nine cells. Welre flying two cells primarily, these two 

-morc-
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types cells to get some data on their characteristics. An 
illustration there to show you how the cell is designed and the 
way the principle for the manufactor of those cells ~nd how 
they're integrated onto the capton blanket. Mission specialist's 
during onc of the training activ1ties out ftt lockheed, this was 
as I remembered was in the last part of November, we were doing a 
final extention/retractfon test there, and it gave us an 
opportunity for the crew to observe the mass in an operation that 
we were conducting at that time, to get some of the ideas on what 
we could expect to see tn the mission. And 8gain. a little 
animation there, someone I think a little ear11er today asked 
about the grapple fixture, and Larry explained what the Intended 
planned us of it maybe. And I think after you've seen this ~hot 
there will be a couple of application shots there of space 
station~ ~ntenna systems, space statton here. Well. that is the 
five minute r.l1p there that we wanted to take a few minutes out 
and show you today, and at this time, we'd be able to go into any 
questions and answ~r period that you might like to have. 

MIKE MEECHAM (GMmETT finIS) As a point of 
clbr1ficat1on, you sald 105 feet. the press kit says 102 feet, 
which are we going to call it? 

McANNALLY Go with the press kit there, with 102. 

MEECHM~ Is there is ground, and Earth application thatfs 
forsosn for these new solar cells? 

McANNAllY Well, Ifm sure the solar cells could be used in a 
ground application. As y~u m1ght suspect the blanket system 1s a 
zcro-g environment kind of device, total ma5S weight aspects of 
the system, it has to be on-orbit to be fully extended. 

MEECHAM You were developing it for space use. there is no 
drive to try to develop something that could be useful •.• 

McANNALLY This particular des1gn, it is a space application. 

HOWARD BENNEDICT (AP) rive got a couple of 
questions, first of all what is the purpose ~f the grapple 
f1xture, I'm not quite clear on that? How will they use it? 

McAN~ALlY Well, the grapp1e fixture was put there as a 
contingency device in case that we got the mass extended and 
could not retr~ct it into a safe position for re-entry. 

[3£NNEDICT Ok, it's only a contingency? 

McANNALLY It's strictly a contingency device. 

BENNEDICT You say, what percentage of the array 1s covered 
with cells, and you say if it were completely covered, it could 
produce 12.5 kilowatts. How mnny kilowatts could this one 
produce, and w1ll it actually produce, lnd will you be able to 
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check it? 

McANNALLY Gene, do you want to answer? 

YOUNG There is 84 panels on the array, and one panel has 
the full complement of active cells, so you've got 1/84th of 
12,500 watts, 50 that one panel that has the active cells has two 
eloctr1cal modules on ft. And one of those. well each Module 
prodcues about 70 watts. 

BENNF.DICT 
then. 

YOUN G 

BENNEDICT 

So you will he ablp. to tell how much it's producing 

Yes, after the flight, not during the flight. 

Ok. 

JULES BERGMAN (ABC NEWS) I guess ~hat I'm most 
impressed by are the comoarative power numbers arc in page four 
of the 0AST-] booklet. Oetwecn comparing thn solar array 
experiment on OAST to the Skylab solar cells, that with less than 
half the weight, you get four tiMOS the power. How useful will 
this ~e in future space stations? That's what you're re~'ly 
after, isn't it? 

McANNALLY Well, that's the direction we're moving tnt that's 
why we're doing the technology development. Of coursc t anytime 
we can do anything that improves the effic1ency, I guess do you 
call that a specific power number. Which 1s a measure of the 
wattage p~r pound of system that you have to have, then we're 
moving 1n the right direction. Not only is it a specific power 
factor, but just the volume of being able to put thts system 
together and ~ontain it in a 7 1nch thick box, have it both be 
~xtendable and retractable, restored and be able to be brought 
back arc a couple ~f the other adv~ntages that we were working 
on. 

BERGMAN And if you were putting a number, either one of 
you, on the percentage of power pr~duc1ng area then, not the 
number of solar cells so much as the percentage of solar cells, 
in the 13 foot wide by 70 foot long and a 102 OJ' 105 foot long 
area, how much of that area is power producfng solar cells, 
percentage wfse. 

YOUNG 

BERGMAN 

YOUNG 

IHRGf~AN 

That would be about 85 percent. 

Ok t tWG, how much does this cost? 

How much would a flight array cost? 

How much does this OAST-l array cost? 

McANNAI.LY Ok, T thfnk w~'ve qot something \·lith & total DDT 
and actfv1ty iflcluded here, ft's about 6 million dollars. Gene 
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and I were talking about that ear'lier today a~d on a recurring 
basis we would expect a system of thfs to be fn the neighborhood 
of 3 to 4 million dollars. 

BERGMAN And the third point, Howard asked about earlier, 
but I just want to be sure I understand fully. The affector, the 
grapple thing the RMS has to work with 1s tn caSD you can't get 
it back down. 

McANNALLY That's true. 

BERGMAN A backup mode. 

McANNALLY As a matter of fart, we don't ever attach it unless 
we get tnto that kind of condition, ft's stricly a contingency 
situation. 

BERGMAN Or back up. 

PAO Mike Meacham. 

MEECHAM Is there any possibility that this would be used on 
Shuttles themselves to extend mission duration? 

McANNALLY There arc concepts very similar to this that had 
been looked at as far as the power generation devices, to support 
Shuttle, extending Shuttle power. 

MEECHAM Can you give us an idea of what people think this 
might be able to extend a Shuttle mission to? How many days it 
might be able to add on because you've got this electricity. 

McANNALLY Well, you know, if you were able to develop an 
integrated system of this size. with regard to the Shuttle .Jd 
its operating character1stics and constraints, you tblk1ng 12-1/2 
kW power on an averag~. on an ideal kind of a basis. So you 
won't quite get the 12-1/2 tW. Larry can you respond to what 
kind of an average daily energy situation we're looking at today? 

PAO Just a second larry, let me get the mike back to 
you so they can hear you at the other centers. 

McANNALLY 

PAO 

The Flight Director is helping us here. 

Larry Bourgeois, the Flight Director. 

BOURGEOIS The Orbiter itself would typically take somewhere 
1n the neighborhood of 12 kW. It's normal operating mode. 
extended configuration when we're on orbit, so r guess 12 kW 
coul~ probably run the Orbiter itself indefinitely, hut when you 
have payloads you've got additional loads and that's a function 
of what else you're flying. 

PAO Wait for the mike, Mike. 

-Morc-
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MEECHAM How high does it 90 up, you know nn, let's say 
something like Spacclab, no you wouldn l t be able to use it maybe 
with Spacalab. You add 6 kW or something for a really heavy 
mission, as far as electl'ical, or \'/hat. 

BOURGEOIS 
additional 
payloads. 
1 evel, but 

PAO 

I guess 6 kW would probably cover most payloads, 6 
kW's. So a total of 18 kW would probably cover most 
I think Spacelab we probably ran around that powe}' 
I don't recall the exact number. 

Ok, and lalla over here. 

LAZlO DOZZA (VOE) 
kW's to an earthly application? 

Could you project these 12-1/2 
What, in 1I0uc;ton, would 12-1/? 

k WI S • • • 

McANNAl.LY 
I can't. 

DOlZA 

McA!WALl Y 

I've never thought of it in that contpxt, Jim sorry 

flow many houses? 

Can you put that one In a earthly context? 

YOUNG I think the average house draws about 3 or 4 
kilowatts, so it would supply about 3 or 4 average humes with 
po\~e r • 

PAO Ok, n {j w t h 1 sis H 0 U s tOil, not G }' e e n be 1 t . 

YOUNG Well s that's not taking fnto the consfd~rat1on the 
illumination factors and pointing and so forth, 

PAO Carlos. 

CARLOS BYARS (HOUSTON CHRONICLE) When this thing 
goes to r~tracttn9 or extending, is there something th~t twists 
it at the b~ttom, or I see you've got a piece of sash cord up the 
m1ddlp of this. Do you unreel that? I know how it works out 
here tn the hall, how does it work in the can in the spacecraft. 

McANNALLY The prinCiple device that causes the mass to extend 
and retr~ct is a turn screw. Just very simflar to a jack screw 
that you would be fami11ar with. And those lugs that are on at 
the apex of each of those compression battons would turn in tho 
turn screws. And that system will cause it to both extend and 
retract. 

BYARS 
dfl1tlg. 

ticANNALlY 

PAO 

In stde your can, you've got something like 

Yes. 

Ok, Doug '·Hller. 



41~O PREFLIGHT OAST~l BRIEFING p3j page 9 

MILLER Wouldn't it be possible to run more than one solar 
array in a single Orbiter? In other words, could you ~et 24 kW 
power out of running two of these, or would they sort of fall 
into each others shadow? 

McANNALLY Well you could you know position the Orbiter, and 
youire really getting into a lot of systems interaction between 
501,1." arrays and Ol'bftCl'S there. It would take SOliH! design work 
to configure a systc", to get 24 kW. 

YOUNG Tht't study has been done hy the \iay a few years . . . 
PAO You lost your mike, G~ne. 

YOUNG That study has been done a few y~ars ago by JSC 
here, and doing just the various thing that you ar~ talking 
about. They had two wings out on the end or the RMS. So there 
has been some work in that area. 

MILLER (Carble) I wo~dcr what other constraints there 
III 1 9 h t bet hen. : 0 U 1 dye u i n e f fee t pro d l/ C e en 0 ugh e 1 e c t r 1 cal 
po~rr to keep the Orbiter up indefinitely? Do you get tnto other 
expendfbles, but of course as far as electrical power, could you 
just generate as much as you need pretty much? 

McANNALLY You get into a problem of storage. because if you 
used up all of the storage energy that you have available in the 
fuel cells then the solar array by itself would probably not ~o 
the ,1ob. 

PAD Ok, Pat Walker, and then we'll take one more 
question and go to one of the other centers. 

PAT WALKER (UPI RAOIO) About the solar ~el1s, is 
there anything unique abdut them or are they just platn old solar 
co 11 s? 

McANNAll. Y 
cells? 

WAl.KER 

I guess you1re comparing them with torrestial solar 

Can you just be more specific about what they are? 

McANNAllY Ok, they are a (garble) device which mean; that we 
convert the sun's energy into el('ctdcal pOkier. and it') done at 
about 13 percent effic~ency. So they're an energy convl'~rter, 
light to electrical pO\'/er as opposcd to thermal convertor where 
you'd (; 0 n v e r t 1 i 9 h t to h 0 at for e)( amp 1 e . Doe s t hat an S II' e r you r 
question? 

\~AlKFR 
\;,C' 'Ie go t? 

Well, are the y un 1 que, 0 rat' e the y j tF; ~ 11 k e \-/ hat 

-morc-
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McANNALL~ Unique when we compare them to Skylab. and maybe to 
most of the other solar arrays that have flow. These solar cells 
have welded contacts which means that the interconnect between 
the cells where we connect the cells t~ sertes and parallel, 
those interconnects are welded to the cells as opposed to sodered 
to the cells. $0 they arc advJnce designed solar cells. 

PAO 
Marshall. 

And after this question from Jules, we'll go to 

BERGMAN Yes, what interests me, and this may be for Larry 
Bourgeois, if there is a mike near him in the back of the room, 
as much as for Bob. Could this solar array take the place of a 
fuel cell, assuming the water provided by the fuel cells i~ 
makable upable for, if you will, to cofn a phrase, by on~oard 
storage. IJ"I other \'/ords, do ue htlve to ht4ve all three ur four 
fuel cells working? Could this in anyway. larry, be co~strude as 
a backup device. 

PAO Yes, let's got the Flight Director, that's an 
Orbiter question, I guess. 

BOURGEOIS . . . 
PAO Yes, 'flait a second l.art'Y. for some reason your mike 
isn't working there. Could you bang tt up agafnst the wall? 

BOURGEOIS 

PAO 

Can you hear this, can you hear me? 

Ok. 

BOURGEOIS Ok. I th1nk the driver there Jules, is the ascent/ 
entry power loads as well as the required redundancy. I don't 
believe you could tdke a fuel cell off the Orbiter and if you had 
one of these solar power panels, you'd still want it on for the 
power loads required for the ascent/entry as well as redundancy 
so you could loose a fuel cell and still have adequate margin. 

BERGMAN In other words, you're saying we could still loose 
a f u e 1 c e 11 and fly i nor b 1 t, b IJ t we h a v e to h a v e a' 1 0 f t h em f" r 
reentry. 

BOURGEOIS You have to have, you require larger power loads 
for entry and ascent and you would want to have three fuel cells 
so you would have redundancy 50 you could loose one fuel cell and 
still have adequate power levols for ascent and entry. Therefore 
you would stfll want to have all three on the Orbiter, I think. 

B ERG HAN R 0 ugh 1 y, how m u c h tho w III any k 1-1 a I' ere qui I~ e d for 
ascent or ra-entry? Over and above, is it mo~e then the 12-1/2 
HI? 

DOURGEOIS It's over the 12-1/2. it's somewhere botween 12-1/2 
and 18, I don't know the number. 
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PAD Ok, now the questions fl'om Milt'shall. 

PAO Marshal', we have sevetal questions, first is ft'om 
Dav~ Dooling, Huntsville Times. 

D A V F. 000 LIN G (flU N T S V It. l. E T r M E S ) F a I' e it he,' G e n e 
or Bob. on the, when yo~lre rioing the fitfng with the vernier 
thrusters, during the testing, what kind of pulse rate will you 
have? Will you just he pulsing the thtusters on and off to see 
how the solar array vibrates, or will you be trying to see 1f you 
can set up any standing wave mechanics in the blanket? 

YOUNG During the structural dynamic testing which we're 
going to be doing during the daylfght phase for the photometric 
investigations and during the night portion of tho orbit where 
we'd be doing the dynamic augmentation experiment, there 1~ a 
well planned schedule of impulses that will be put in the system 
after we've allowed the array tD r~ach a status state or a 
quiescent condition. So tts, we're dofng tests that we wfll both 
excite the array in an out of plane mod~ which for Orbiter axes 
related discussfons is along the X- and I-plane of the Orbfter. 
And then we wfll be doing some out of, some 1nplano disturbances, 
which are lateral tn the X-, V-plane, and then we are also going 
to so 111 emu 1 t i - mod a', w h ~ c h ~"c try to i n d u c e bot h 1 ate r i 11 P 1 a n e 
and out of plane (garble) mode to get to establish a multi-modal 
or a standing wave kind of activity on the blanket for recording 
the motions of that blanket. 

DOOLING What would happen if the primary thrusters were 
used? Would that cause some structural damage to the array? 

McANNALLY During th~ mission, when welre doing investigations 
with the array extended, the pr1mary thrusters wfll be disengaged 
so they wfll not be active. The only thrusters that weill be 
using whfle welve got the array extended will be the vernier ReS 
system for attitude control. 

DOOLING Ok, but the primary thrusters would couse damage if 
they ~ere to be used. is that the reason for disabling them? 

McANNALLY That is why we do disable the primaries, the system 
is not configured or built to withstand the loads induced by 
primary thrusters 

DOOLING Ok, what is the maximuHl distance that any portion 
of the art'ay will move through during the testing? Is it going 
to be in the order of 6 inches, a foot, will we see a five foot 
swing at the tip, what? How much of it would be perceivable 
also, from onboard tv or photography? 

McANNALLY The expected displacement that we're looking 
fur-WinO to seeing out of this mass is g01ng to be 11'1 the 
neighborhood of 12-tnch amplitude or a 24-inch peak to peak kind 

-more-
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of displacements. At other conditions, the displecements are 
expected to be much lower than th~t. 

Jn~ ADAHSON (CHANNEL 31) Is there any way, if 
the retract mechanism should fail, ~~ there any manual 
contingency fOI~ trying to tctract that by using an EVA, 01' riOuld 
you just use the RMS and leave it in orbit? 

McANNALLY As was discussed earlier, with regard to having to 
leave the system in orbit. we've got first t~c RMS to, in 
association with a pyrotechnic separation system to separate the 
mast and the top of the blanket box the lower part of the blanket 
b () x a 1 0 n 9 wit i1 1: h e g r 1I p P 1 e fi x t u t' e • Iff 0 I' so me)' e a 'i 0 nth e R M S 
is in a configuration that we need to go ahead and separate 
wit h 0 u t us 1 n 9 it, we Cd n s cpa rat e the s y s t (~m, the rea res p r i n 9 s 
that a,'c located at the bottom of the mast cannister that will 
give us a very low separation velocity. The Orbiter can then fly 
away from it. And as a third system, we do have a mechanical 
separation system that should an EVA be necessary, we could 
support an EVA activity to accomplish that. But primarily it is 
R H S, and fly a way a s fir s tan d sec 0 n dIll e tho d s for s c p (1 rat i n g, 1 f 
we have to. 

ADAMSON Ok also, just for the beneffit for the people here 
in Huntsville, if you could give a little idea of Marshall's 
background in working with sol~r array technology or solar cell 
technology. 

McANNALLY Gene, your question. 

YOUNG Yes, I guess the background, welv~ bee~ in the 
solar array technology business for a long time. Of course we 
were respons1ble for the solar arrays that went on the Skylab. 
You know we had a big array, the ATM array wh1ch was dbout the 
same size as this one wln~, and then the workshop array that was 
equally as big, so we were responsible for the development of 
those solar arrays, but in the meantime we have continued to work 
just the technology itself, this technology has been worked over, 
over ft number of years, and we're still working technology. 
We're working a concentrator array technology which will, is not 
as mature as this technology, but will eventually be a competitor 
for a space statton. 

ADAMSON Is cost sti" the prohibiting factor right now in 
putting ~n entire array together, or what was the factor of just 
putting in the two panels instead of an entire at'ray? 

McANNALLY Cost, and mainly this Is a structural type test as 
opposed to an electrical test. 

ADAMSON Cost per cel" approximately whbt they run? 

McANNALLY Yes, the thing we can't really do wel I in 
qualifying this technology tot' use in space, is to prove that 

-rrlorc-
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this array will actually ~xtend and retract in the space 
environment. And itls hard to prove its dynamic characteristics 
on Earth, so the electrical and thermal aspects of this solar 
array are not as important as the mechanical and dynamic 
aspects. So that is the reason that we don't have it fully 
populated with cells. \tic didn't need to power to prove the 
electrical and thermal objettives so we went with Mass simulators 
for most of the cells. 

TON KNIGHT (WAFF-TV) For Boh. We were ta1king 
about the ability of the arrays types such as this to recharge 
the Orbiter on missions down the road where it would be 
pt'ohibitive because of the cargo to take this system up. Have 
there been any considerations of putting a self-contained, self
supporting system out, free-floating, that the Orbiter could come 
in and hook up with. 

McANNALLY I'm sure that that has been conceived at one time 
or another. I'm not aware of any definitive studfes that have 
been done in that nature though. 

JANET ROBERTS (HUNTSVILLE NEWS) What 
applications do you hope the array will have for space station? 

McANNALLY 

PAO 

PAO 

PAO 

Well J basically the power generating. 

Those are all the questions from Marshall. 

N~w to NASA Headquarters, Washington. 

NASA Headquarters here. 

THERESA FOLEY {SATELLITE WEEK} Can you summarize 
how many different types of cells you've got on the array, and 
what are the materials that theytre made of? 

McMlNAl.L Y Ok, Gene would you take this one? 

YOUNG There are three types of solar cells on this 
~rray. There is the one, the small patch at the top on the first 
panel, that is the outboard most panel. Those are what we call 
thE thin-cell modules, the thin-cells. Those cells are only 50 
microns ~hick, that's two mils thic~. It's a single chrystal and 
silicon solar cell. And that module produces about 4 watts. 
When we drop down to tho third panel, now those cells are again a 
single chrystal silicon solar cells, and there are two sizes. 
The one on the, Rnh point out the far sfde, the two by four 
cells. There arc 706 of those two by four centimeter cells on 
that panel. The panel that Bob is pointing tn now has 150 cells 
and those are the 5.9 centimeters by 5.9. And they're still 
single chrystal and silicon cells and both panels on the third, 
both modules on the third panel have welded interconnect 
capabi11ty. 

-niore-
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FOLEY Is gallium arsenide considered a more adva~ced 
mater}"l to build to the solar cells out of, and I'lhy aren't you 
using any gallium arsenide cells. 

YOUNG Gallium arsenide cells are for t planar type array 
and cells of this size would be too costly. They're higher 
performing cells and they offer adv~ntages but not in this 
application now. The application to where gallium arsenide cells 
will he the most beneficial is like in concentrator arrays and 
casagrainian con~entrator arrays 1 fkg we are presently studying. 

FOLEY And also on the applications, you had an artists 
cOrlception of an antenna, was that a radar antenn~ or is that a 
mil itary application, or civil, can you elaborate on that? 

McANNALLY No, I just picked it up, it was just an antenna 
system that needed a power sourcc, and the solar array would 
generate and provide a power source for antenna of either type. 

CRAIG COVAULT (AVIATION WEEK) Have any smaller 
versions of the deployment mechanism and array, perhaps in a 
deploy only mode, ever flown on any previous Lockheed-built 
unmanned s~acecraft? 

McANNALLY Not that I'm aware of. The mast configuration has 
been flown in a smaller configuration in past missions. But 
solar array of this size or this type t has not been flown. This 
will be a first mission for this particular concept. 

COVAULT Ok, and following up on your answer, where was the 
mast configuration flown? 

McANNAllY I believe it was used for extending a cell device 
on INSAT that was a mission flown on STS-B. 

JIM SLADE (MUTUAL BROADCASTING) Just b couple of 
catch up q~estions. The total weight of the package in the bay 
at launch time) and your anticipated time of extention, how will 
it take to get fully deployed. 

McANNALLY Of course, we don't have any resources that we're 
going to be using, so we launch with a weight of about 3880 
pounds, and that's what the whole payload would weight when we do 
the extention. That part of the payload that does extend weights 
approx1mately 500 to 600 pounds. The mast containment box top 
with the mast section that extel'lds and the blanket. The weight 
of t~e blanket with the simulated cells is about 300 pounds of 
th3t total 500 to 600 pound system. 

PAO How long docs it take to de~loy? 

McANMAlLY It takes us 10 minutes to deploy to the 70 percent 
condition. fourteen to get to the 100 percent condition. The 
:::;l !; t \/ ill ext end a tab 0 utI • 6 t 0 1. 7 ; n c h (! $ per sec 0 n d • 
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SLADE Thank you, 

FOLEY If NASA were to choose this design to use on the 
space station, how many of these masts would you envision would 
be needed to supply station pOHer? 

McANNAl.lY What we \'/ould do. and I haven't looked into the 
work that is going on now as far as the definition of power 
systems for space station, but we would hope that the technology 
gained from this particular mission would be used and inputted 
into the design of a power system. I wouldn't want to say that 
we would just use, in numbers of these to generate the power for 
space station. But if you did that, 1t would take approximately 
six of them. I think the average power requirements on space 
station has been quoted to be in the 75 plus kilowatt range and 
so we're at 12-1/2, and you can see that it would take six plus 
of these systems to generate that amount of power, 

PAO No further questions from Headquarters, thank you. 

PAD We're starting to walk on the large Format 
Camera's, so 1'm going to have to call this to an end, and if you 
have any questions for these gentlemen, I hope you'll try to 
catch them in the hall. As an advisory, the video cl ip you saw 
is available if any of you tv folks would like it and we'll 
adjourn for just as long as it takes us to hand over to the next 
briefer's. 

END OF TAPE 
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PAD LFC stands for Large Format Camera and Bernard H. 
Mollberg. Bernie is the Principle Investigator. Go ahead, 
Bernie. 

MOLLBERG Alrighty. I thought I'd start off by giving you a 
lfttle bit of background into JSC's effort in large camera~. All 
of you are aware of the (garble), the Nikons and the If 
m111-,'meter cam~ras we fly on every mission. From time to t;m~, 
we have flown larger cameras. And if we can have the first 
viewgraph on the screen. Take you back a little bit in history, 
kind of give you an idea of how we got there from here. Can you 
hear us in the back? 

PAO ~es, they have a little problem, they'll have it in 
a Nomont. 

MOLLBERG What I'm gOing to show you first goes back to th~ 
Apollo days, when Apollo 15, 16 and 17. We flew a panaramic 
camera on lunar orbit. That's the big camera you see in the 
bark. We flew that successfully three times and that development 
of that ~ystcm started in Ir68. We flew our last mission in the, 
I think it was the fall of 12. Next we came on lin~ with the 
(garble) experiment Sl9DA which was a six lens, mulitsppctral 
camera. We flew that on Skylab. All three occupations of the 
Skylab vehicle, the crews operated that system. We designed a 
counterpart to fly on our l.ircraft here at JSC during the Skylab 
mission and then after that. Our latest addition is the large 
For mat Cam e t' a w hie h you Ire her e to day t !. he a r abo u t • Wei ve had 
this camera at the center sillce the fall of 1980, waiting for a 
mission assignment. We fina11y have one ccming up next month. 
You can give us the next viewgraph. This is going to give you an 
1dea of relative size of the system. I don't want to go into any 
detail on how it works inside or how itls put together. On the 
right here, we have a standard aircraft mapping camera. Shown t~ 
size, same scale, we have the lFC which is nothing but an 
ov~rgrown mapping camera. it's twice the vocal length ,of a 
normal Mapping Cdmera that you fly on aircraft. We carry quite a 
bit more film. We carry 4000 feet of film versus 500 feet of 
f11m maximum load on aircraft cameras. Obviously, we do this so 
that we don1t have to change film during the flight and can give 
us a tremendous amou~t of ground coverage. The lens is an eight 
element lens with an optical filter in the center. We have two 
optical f1lters. One is to subtract rays from the atmosphere as 
we fly over the earth. The other one is a minus blue which 
suhtr~cts ~11 blue from the scene. It gives us much better 
performance out of the system. In addition, we have a second 
f11t~r in front of the lens which is called an Adda benyetting 
filter which evens the light distribution across the format. And 
in front of that, of course. we have a thermal door. The lenses 
is cont~;ned within a pressure barrier or cell. The camera, 
entire camera is pressurized to 2 ps1g during the mission at all 
Lime::.. Let's hJv( the next s·'ide and then I'll show you the $alllt! 
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thing but with people in it. I don't know whether this shows up 
too well in the back of the room with these lights, but here is 
the a i I' C r aft cam era, the L Fe, i t 5 e 1 e c t ron i c s ass ern b 1 y. We k e e p 
this separate so it doesnlt impart heat into the system. Wel~e 
very sensitive as far as heat. We have to stabilize the mass of 
the camera at 70 degrees farenhe1t plus or minus 1.8. If we 
donlt do that, the geometric distortion creeps in and the lens 
will go out of focus so ttls very critical maintaining 
temperature. We fly our own gas supply which is 3 bottles of 
nitrogen gas. We carry 10 pounds of nitrogen into orbit with 
U!. That's equivalent to 2400 pounds psig inside the bottle. 
Next slide, please. Now the whole part, objective of mapping 
such as an aerial photography or space photograph is to take two 
photographs that arc partially offset. \~hen you do that, you get 
an area on the ground which is common to both images. :f you 
look at this with a stereo viewer like some of your grandmothers 
might have had a stercoptic in the parlor that gave you 3-
dimension. That's the whole point in the system is to give 3-
dimension to the imagery. Alright, we advanced from the 
stereoptican to an analytical plotter in the laboratory that the 
mapping community uses. They can measure distances ahove a given 
terrain point, the height of mountains, the depth of valleys, how 
to slope roads when you're building roads across new terrain. 
You can do all your prospecting for road beds, building up damns 
just by looking at 3-dimensional images. Now in our plan of 
operation, we will keep the camera running. Weill get bing, 
bing, bing all the way across the groundtrack. Then we're going 
to end up with varying percentages of overlap from frame to frame 
and eventually, of course, frame 1 doesn't overlap later 
frames. But the smaller the overlap becomes J the gre3ter 
exageration we get out of the terrain height. And this Is very 
important in making maps. Let's go to the next slide. Now i'm 
sure some of you have been aware of what goes on on the, we've 
all gotten maps from gaso1inJ stations still they started 
charging for them. The government produces an awful lot of maps 
for various reasons. Now here arc some of the agencies of 
governments that prOduce maps or have need for map products. 
I've outlined the key ones that, such as 5011, stabilization and 
conservation. That's the department of agriculture. The Bureau 
of Senses uses them, Bureau of Land Management, Defense Mapping 
Agency, Department of Energy, Federal Highway Administration, 
Fed era 1 I TI sur a n c e Adm i n i s t rat ion. t h Po Nat f 0 n a 1 0 c e a n Sur '/ e y who 
does all the charting of harbours for our country. We have Soil 
Conservation Service which is also agriculture. The Core of 
Engineers where navigable rivers and damns, Forest Service but a 
big user, of course, is the U.S. Geological Survey. They huve 
the charter for mapping the U.S. land masses. Now, let's go to 
the next slide. Our objective is to hopefully produce maps as 
large as 1 to 50,000 scale. From that point on up, this gives 
you some idea of the types of maps, these currently in compass 
where they're quadrangle, forest series, the Alaska series. Now 
if we'll go to the metric system, 1t ' s also 1 to 50,000 and 



41-D LARGE FORMAT CAMERA BRIEFING p4j 5/?1/84 2:40 p.m. Page 3 

greater. And the same map products over here. Now mapping is a 
big industry in the United States and worldwide. An awful lot of 
our resources go just keeping maps up to date. If you've ever 
picked LIP a quadrangle of your cottage site, you may find out 
that the road you get there on is not on the map. That map 
hasn't been updated 20 years, 25. There is so much ~pdatfng in 
maps required that hopefully this instrument will help them bring 
them up to date quicker. It's not going to replace aircraft 
mapping. We don't get that much detail in resolution in the 
photography. It's to help out on these larger, these smaller 
scaled map~. Now the bigger the number, the smaller the scale so 
you'd think smaller went to the smaller numbers but as you go 
from 50,000 into the smaller scales, that's what this system will 
do. We know we can't do any of these things with the aircraft 
system. But it's a big industry in the United Statds, government 
wise, private mapping companies and worldwide for that matter. 
Let's have the next slide. Now ~e're going to get down and show 
you a little bit more detail on the LFC. This is the lens, there 
are 8 elements. Some of them are cemented together, this is a 
group of three cemented together. This is a little highlight I 
might add that what you're seeing h~re is 120 pounds of finished 
glass. That's how much ollr lenses elements weigh. The big 
cylinder with the concentric rings inside is th0 lens cell that 
holds the glass that you would see on the front end of your 
snapshot Cdmera. This is made of a form of cast iron. It weighs 
about 200 pounds so you don't want to take this on a field trip 
with you anywhere and carry it around your neck. I did have 
another photcgraph that showed a Nikon in here but I dfdn't have 
that in a form of a slide but it is quite a massive system. 
Let's have the next slide. If we look at tho front of the lens 
now, in front of the lens, you see only a piece of it in this 
opening, this is the thermal door that's in our thermal shroud 
that surrounds the lens. It has thermesters or temp sensors up 
here that tell us when to pump heat into the lens, when to cool 
it. We have heaters behind th~ bl~ck panel here. That's a 
fiberglass door that's always in front of the lens except when we 
started data take and it will open up automatically when we 
comm~nd the camera to standby at the end of the take. It shut~ 
and r e rn a ins c los e dun til we' roc 0 min g \) n a r, 0 the r d a tap ass • 
Let's have the next slide. This is the back of the lp.ns cell and 
I had a rather busy slide to show the Format. The reason we call 
this a Large Format Camera is the fact that our picture area and 
that's within this black fra~e is 9 inches In width and 18 inches 
in length. It's on a roll of f11m that is '~and 1/2 inchrs in 
wi c1th J 4 ~OOO feet in 1 enlJth and ways 70 pounds. The fi 1m 
magazi~e bolts on the back of the camera at this point. it's 
sealed by a-rings, held in place by mechanical latches that have 
been deSigned so that some day in the future, an astronaut could 
replace this magazine after it has expended it's film and put a 
new magazine on with a fr'esh load of film such dS might be a 
vision some day In the Space Station Operation. We have d gas 
supply, a regulation system that feedS gas into the Ga~erd and to 
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the film platten. Of course, our flight cables are connected on 
both stdc$. Next slide. Now ~fter we built the system, we did ~ 
calibration. We did a calibration in the laboratory using 
elemators. We then took it to an observatory out in New Mexico 
and photographed the stars with it. That gives us a second 
geometric calibration. On our first mission, we're going to do 
several stellar field photographs with the system. Again to 
calibrate the lens and its geometric characteristics. Now by 
photographing star fields, we know precisely where the stars 
are • Wee ~ nth e n n1 a k eve }' y pre cis e d i Ili ens ion a 1 mea s u t' em e n t s a s 
to how much dIstortion the lens is induced 1~to the imagery. Now 
in conjunction with the LFC, \Ie have also built an experimental 
system to flr with it and on the first mission, it's to ring out 
that system and it's called an Attitude Reference System. Next 
slide. This is a two lens camera. In fact, the lenses I had 
left over from the SkylJb program. They are off the ERPT SI90A 
e~per1ment. They're 6 inch vocal length and they've photographed 
starfields that are thagonal positions one to the other and then 
to the lFC. We took that system out there and calibrated both 
the right and the left stellar camera. Now the lens itself is 
down in here. This is a baffle to keep reflections from hitting 
the front surface of the lens. Next sli~e. Here's the syscm 
we're going to be flying. You 5ee the LFC, which I showed you In 
the very beginning. Did someone say something? The LFC, its gas 
supply system, its electrical system, identical to it so far as 
container wise is the electronics or the Attitude Reference 
System. This being the stellar camera array. The stellar camera 
support structure that fits around the' FC lens housing. Bring 
up the next slide and 1111 ••• this is how it appears once it's 
assembled. Itere it has the therrnal blanket over' the LFC film 
magazine. We've added thermal blankets to the supports ring that 
goes around the lens. Thermal blankets over the stellar camera 
array. Now t we don't have to put stellar blankets over the lFC 
lens cause this fiberglass housing has thermal blankets built 
within it. Next slide. This is down at KSC. We are installed 
on a Marshall structure called the MPESS which is the Mission 
Peculiar Equipments Support Structure. Bob McAnnally showed you 
that just the talk before this. The same structure that has 
different mounting hardware that JSC designed and built. And the 
LFC Camera and Attitude Reference System is shown in place. In 
addition, we have a flex MOM that processes our telemetry leaving 
the camera, processes our commands coming into the camera, a 
power control box and a power control unitt I think it's a little 
hard to see, the FMDM is right in this region. This black 
structure around here is our ground support equipment for 
dropping it into place. That's removed before flight and this 
was a fit check so we didn't have our thermal blankets off. Next 
slide. And this is a picture of it. It happens to be going in 
but since we showed you the other one first, this 15 a picture of 
it coming off the structure. Tomorrow at, about the middle of 
the afternoon, we go back through this operation to drop it into 
place 01' flight. Saturday, we loaded the flight film into the 
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LFC film magazine. We loaded the flight film into the stellar 
camera arrays cassettes. Tomorrow morning, weill be instal ling 
the thermal blankets, packing it as you see it here. Tomorrow 
aftern0ono, it will be installed and I believe that is the last 
siidc. 

PAO Welre ready to go to questions ~nd may we please 
identify YOllrself, please. Lazlo. 

LAZLO DOZI (VOICE OF AMERICA) HO\"I I'lould yC'u compare this 
camera ovel the metric camera used on Spacelab? 

MOLLBERG Well, live used the same type of camera that was on 
Spacelab. We used to fly them on our aircraft out of JSC here. 
The system has similar capabilities. It has somewhat higher 
resolution capabilities. It has, I would say, equal geometric 
distortion characteristics. We do have much greater capacity for 
frames to be exposed in flight dnd we have the adv~ntage of twice 
the vocal length. Geometry wise t now, the geom~try is the same 
as the Vasch unit from Germany. It ' s 6 inches on a 9 by 9 inch 
film. Ours is 12 inches on an 18 inch length of film so the 
angles are all the same except in width. We only have 9 inches. 

CARLOS BYARS (HOUSTON CHRONICLE) Could you tell us a little 
bit about the resolution of that camera both in the horizontal 
and verticle planes, and also on f0r. loading your film so far in 
advance, do you anticipate any problems with degradation due to 
heat, whi~e you're waiting for the flight? 

MOllBERG Well, 1111 start with your last question first, 
because that one of my big negotiating things that welve had for 
several months. When Is the last we can pos1bl1y load the 
film. Obviously any f11m, particularly the colo.' films you want 
to avoid excessive heat. Now we are flying four types of film on 
this mlssfon, two of them are black and white, two black and 
white films or black and white negative of very good resolution 
capabl11l1tas. Welre flying regular color, or whnt they call 
aerfal color film, which is the type you fly in aircraft. It 
gives you positive color transparencies. And we're also flying 
color infrared. Now the color infrared is the more sensitive of 
all of those films, to both heat and shelf life. We load the 
film 1n the ONe building at KSC in a back lab. All of our 
environments down there are maintained at 72 degrees, roughly, 
about laboratory conditions. We will have a brief psrtod when 
wei t' e t ran s p 0 r ted tot h cpa d, w hie h \-I e w i j 1 L (: d 0 i n gin d d Y 1 i 9 h t , 
during sunshine. but once at the pad, it's installed in the 
Orbftur cargo bay. And then of coul'sa it has a room around it 
and they've guarranteed to maintain the temperature at 70 degrees 
for me. We don't have any special air conditioning, itls the 
normal cooling of the bay. Now so far as vertical resolution, we 
t hi n k we can get (I a s i1 y con t 1I t' e S 0 f 20 nl e t e r s, w hie his not 11 b..., d 
~ 0 n t lJ f' e f n t e t' v a ~. M 0 5 t 0 f you r sma 1 1 e r sea 1 c qua d ran 9 1 e Sit h 0 s e 
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are in 5, 6, 7 feet, but on the smaller scale maps, the higher 
the number, you go to a much more gross type conture interval. 
With a local vertical resolution of 20 meters, yould prohably 
draw this as a 50 meter conture. Ag~in it depends on the 
contr~st of your target, wheth~r yo~ can distinguish these two 
lovels when you look at it. So far has your horizontal 
re$Olllt1on, we hope to get on high contrast targets at a moder(lte 
altitude with high resolution f1lm~, we h~ve a good contrasting 
subject, we should get 20 meters. However on average targets, 
and though itls bright outside, green trees against green grass, 
ther~ is very 1 ittle contrast. lid say as an average, we should 
home in on the 30 to 35 meter ground resolution as an average. 
Obviously. so cases itls going to be 40. 50, or 60 meters, 
depending on contrast. Now the color films are not as good 
res ~ 1 uti 0 n, 1-1 e won' t get t hat s 0 r t 0 f " e sol uti 0 n • 

BYARS That doesnlt not sound too great compared with what 
we know Is being done with other types of systems. Could you 
tell us why this seems to make this so happy? 

MOlLBERG Hell, you realize that what we're afte:" is 
geometric stability of the system. We want to, we're not aft~r 
houses and cars and things like that. Welre aft~r the ability to 
do vertical separation and conture intervals. Resolution is not 
what after in a mapping system. Or if you wanted to huild a high 
resolution system, you wouldn~t he able maintain the geometry In 
the lens itself in focal plane. 

8YARS 

MOl.LBERG 

Youlre interested more in vertical resolutfon? 

Vertical for contures. 

BYARS Some of the current photogromctric techniques that 
al'e common in 1 ndustry, and 11m sure YOIl I ra more famil i ar with 
this then r am, give you much better resolution then 20 meters, 
although not from a satellite. or Shuttle. 

MOLLBERG Oh, not from satellite altitudes, if we were flying 
in an aircraft 45, se,ooa feet, we wou1d get much better 
re~olutfon then the dircraft cameras ggt. Both horizontal and 
vertical. 

PAO 

BYARS 

Howard Bcnnedict, please. 

Why have ~c spent so much money developing this? 

HOLLBERG To cover large massive areas at one time. I cuts 
the preliminary ground work on these 50,000 scale !naps, and 
smaller. Thatls a large area you can do in a very brief time, 
not man years, but in man months. 

Ilowa I'd Benned i ct. 
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HOWARD BENNEOICT (AP) A couple of questions. Fit'st, is this 
going to ride on the same structure as the solar array, or a 
separate structure. 

MOLI.BEP.G No, it's the same identical structure. but thel'e 
are two of them, 

BENNEOICT Ok, and the other question 1s how many runs do you 
plan, how long will each take, and what ar'cas will you be looking 
at? 

r-101.I.BERG Well, on our first mission we're planning to run, 
or take photographs over all the ground tracks that are 
eliminated by the sun, have a sun elevation of 25 degrees or 
higher. Now as a result of this, we've over booked our 
cdpabiltiy, but we know there will be ground tracks we abor~ 
because of the weather. Right now we've overbooked at somewhere 
betwaen 30 and 35 percent, but we know we'll have to scrap some 
of these because of the cloud formations and inclement weather. 
Now in flying the four types of film, it's hoped that we can get 
near or identical ground track coverage on three types of film at 
least, hop~ful1y on four types, to do our comparision. That's 
part of th~ objective of the mission. as to do an analysise of 
the systems capablfty on different types of film. This will give 
us a guide as to what we should be flying in the future. 

PAO Roy Neal, please. 

ROY NEAL Where, when, and how will we get a chance to see 
the finished product, and do you have any specific areas that are 
of higher interest then others in this broad field that you've 
just decribed? 

MOl,lBERG Well. my higher interest is: continental United 
States, because that is where most of our civilian investigators 
are, but on a 28-1/2 degree inclination we get the tip of Texas 
and the tip of Florida, so we're going to concen~rate on Central 
America \'Ihich is close to us~ we'll cor:c(:ntrate in the African 
regions, and to some extent in ~he Pacific regions, except this 
time of year the monsoons are going to be kind of bad out 
there. We don't, though we've scheduled it, a number of P~Ss€S 
over the South Pacific regions we know we're not g01ng to get 
hardl" any of these. BlIt ''1e're planning them anyway. If we run 
on d" that 200 or 300 miles of the ground track is relatively 
c1ear~ welre going to do photography. We sort of set 50 p~rcent 
cloud cover as our cut off point. where we won't, we'd have to 
burn up the f11m, we have 4000 feet of it, and if welre too 
selective on a seven day mission we'll just never get through 
with a roll of film. 

PAD We'll take two more questions. 
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NEAL There was another part to that question. When, 
where and how will we get a chance to sec some of the products. 

HOlLBERG You have to realize this system is not like it can 
be taken out when you l~nd a~d flown to Houston and processed. 
The mission will tcrminJte at Dryden urder current plans. I 
don't know just how long the ferry time is, but say five days to 
get back to KSC. At KSC ft's going to be at least five days 
before we get the LFC back to the back lab in the ONe building 
and have access to the film. So your talking ten to twelve days 
there from the m1ss1~n before we get the film. And then it goes 
to the processor, and [ hope we can get this, ~e' fO going to be 
very careful in the processing. You don't want to run it through 
the processor in a hurry. we're probably going to process some 
little strips. It'll be another two weeks after we get it to the 
processor. 

PAO Here you talking ~bout thp. camera, Roy? 

NEAL No, r was talking about the film, I'm talking about 
the pictures th,t will be made here for mapping purposes? When 
can we get our h~oks on some of them to see what you got? 

HOLLBERG I would like to tell you it would be short, but due 
to their return to KSC problem, the landing at Dryden, I would 
say it's going to be at least 20 days. It's not, if you'll 
par'd 0 nth e ex pre s s ion, a P A 0 cam e l' a • 

NEAL You're not doing box brownie work here, I know. 

JACK HUBBARD (CBS NEWS) I'm not sure this is a (garble) 
question, but I'll ask it iHIYV/ay. How many exposures can you get 
on 4000 feet of film? 

MOLl.BERG Approximately 2400. That's a lot of photography. 

HUBBARD How much in terms of mapping does that mean? Is 
there anyway of measuring the scope of all these countries that 
you've talked about, and areas? 

HOLlBERG I've got all sorts of charts that give you square 
kilometers and so forth. If we could get overlapping ground 
tracks, we could do approximately 3/4 of the United States in one 
mission. We couldn't do it ~ll in one. To do the world, it 
would take many, many missions. But hopefully, that's our 
objective. 

HUBBARD from your point of vie", that's a pretty 
substantial accomplishment. 

HOLLBERG I think so, compared to what we've got in the 
past. ~ow you hdve to reali~e the LANSAT vehicles are giving 
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very good imagery, very good resolution. In fact, we'll use some 
of the LANSAT pneumatic mapper data to intel'pret some of out 
photographs, but what it doesn't have that the LFC has is good 
geometerfc stability. Maintaining points where they belong :0 
the frame. 

HUBBARD Up to this time, would it have been possible to do 
this mapping in tnfs scope? 

MOL.lBERG 

HUBBARD 

Fr-orn space? 

Yes, or an aircraft, efther one. 

MOlLBERG Well, you have to realize the United States has 
been completely mapped over a period of approximately ~~ years. 

HUBBARD But in terms of updating, I mean you're talking 
about updating fairly quickly, that's rnc of thp key purposes. 

HOllBERG Well, obviously we're shooting for updating maps 
that may be as much as 100 years old based on current data. 
United States doe~n't have anything near that. But you have many 
parts of the United States. the CJrrcnt content of the map may be 
25 to 35 years old. (Gat'ble) of urban df~veloillf1ent hasn't 
occurred. but it is now beginning to occur. primarily in the 
western United States. And I guess the best updated map 
available, of the geological survey is the Washington D.C. area, 
because (garble). 

PAD let's have one more question, th~n go to Mlrshall. 

Since you're using different variety of fi'ms, will 
you film the same areas ~lith the different types of film:;? 

MOlLBERG Hopefully we will on thh first mission bc,:ause our 
ground tracks repeat at the altitude we're going to fly on most 
of the mission, well not most of it, but at 120 nautical miles 
for the later part of the mission. We get repeats of th~ ground 
tracks four times in some cases. This occurs on four ccn$ccutive 
days. We have spaced the film. we're flying an x load of film, 
and r probably forgot to tell you this, we hdve a splice in 
between each type of film that we can detect as it goes through 
the cam era. T h ; s tells us 0 nth e 9 r 0 u n d \'/ hen toe han ge,) u r' 
e x p 0 sur e val u e . I f "'IE:! don I t r' u nun t 0 a nun c CdrH:1 0 n s t ret c : 1 0 f bad 
weathef't I-{e hope to get these four days one ~vith udell tYiH! of the 
four film. I'm sure, I'll feel lucky if we get three da/s 
running with three types film. 

PAO Ok, we're ready now for Mill'shall and Headquarters. 

PAO This is Marshall, we have questions from nave 
D 0 0 1 i n g, Ii U Ii t S v 1 I leT f In C 5 • 
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DOOLING Bernie, how many more missfolls are planned for the 
Large Format Camera? r know you're g01ng to be on the Shuttle 
Radar Lab later this year, but how many more misEions do you have 
planned? 

MOlLBERG ~~f: have only the t\~O miSS10YlS plann~d. \~e h~vp. a 
form 100 in for a third mission. I don't know if they've been 
able to manifest this on that yet or not. We were shooting for 
the December time frame for the third mission. Primarily to get 
the Napal area free of clouds and December seems to be a good 
time to do that, and I thfnk rur collegues on the Spacela~ proved 
that, they got some excellent photography of the Napal regions. 

DOOLING 
mission? 

What 1nc11n~tfon are you requesting for that third 

MOLLBE~G Well I I can't get any more than 28-1/2 degrees, so 
it's 901~g to be 28-1/2. We wfll request, over the region of the 
Hymalayas a slight t'oll to the spacecraft so that we can cover up 
to 30, 31 regions north, 30-1/2 I believe is as far as we have to 
go. This wil I inducr some distortion to the photography, but as 
long as we know the amount of that roll we can correct for it in 
the data plotting. 

DOOLING Ok, when you're flying with the Shuttle kadar lah, 
1sn't that going to be a 57 degree inclination? 

MOllBERG 

DOOLING 
time? 

Yes. 

Ok, but the weather would be bad over Napal at that 

MOLldERG That mission has now slipped into October first, 
and wa ar, certainly planning to cover to region. If It's cloud 
free \H~ will get it. We'P take phctographs of it, no doubt 
about that. 

DOOLING In selecting the altitude for shooting your photo's 
and the fflm grain that you usc, what Is the maximum rcs01ution, 
the lowest altitude that the DOD has allowed you to go to? 

HOllBERG I don't think ~hey hav~ placed any restrictions on 
it. We have sized the system to do what we need to have for 
mapping, at least I haven't heard any restrictions. 

DOOLING Have you had any interface with DOD, other then 
their mapping agency? 

MOLLBERG Only the DMA group who happen to be memeber~ that 
were fnteragency working group. We have, to my knowledge, had no 
contacts on this upcoming missions with them. 
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DOOLING Ok, during Space1ab 1 investf"ators meeting here ~t 
the end of March, they haJ a number of their metricnappfng 
camera photo's taped up on the viall in th~ conference room. What 
should we expect in terms of improvements cf quality or changes 
tn clarity with the photographs that you'll be bringing back? 

HOLlBERG I've only sccn one set of the Spacelab 
photographs. I saw a photograph over I think it was the Sahara 
Desert and some place in southern France, and the Napal area. I 
I'/ould suspect, as far as detail, we will probably exceed that b.i' 
50 or 60 percent. Cert~tnly we're gOing on a smaller grain film, 
they had to go on a very fast film. They had a 12 inch lens 
also, it's a good lens. But they had to use very fdst films 
because they don't have forward motion cOMpensation. Within the 
LFC and her platen, we drive the platen to compensate fOI' the 
forward lI1otion of the spacecraft. So we can use thE' slower 
higher resolution film. So for that reason you're going to sce, 
ft will be a noticab1e improvement. 

DOOLING Ok, last question. The photographs that you'll he 
shooting of the stars for aiming purpose, would those be of any 
con c e 1 va b 1 (! usc to as t "0 no [il e r s ? 

HOLLBERG No, because if you've e~er taken your own camera 
outside in the evening and opened up the shutter and got 
photogr,\phs, they'}'e just pinpoint; of li9ht. YOII know which 
stars they are because you got tht'ough a pattern recognitiolt 
scheme, you run it through the computer if nothing else, and it 
tells you what star field you're looking at, and then identifies 
the major stars. But yo~ won't get the magnlficdtlon that you 
nee d for a s t ron 0 111 C r s • 

PAO 

PAO 
Headquarter'S . 

That's all for Marsha 11. 

Ok, we have d couple of questions here fl'orn 
Craig Covault. 

COVAULT Uernie, r understand before you rele~se your 
returned film at Johnson, that film will undergo an 
administrative type review here in W~shington that borders 
somewhat on what you might call a security review, to 1nsure no 
potential national security issues arrise out of the high quality 
resolution and capabilities of the camera system. Will thel'c in 
fact be such a review before release? 

MOlLBERG To my knowledge there will be a NASA review, 
certainly they ought to review for performance of the system. 
Members of the interagency working group or non-NASA will be 
reviewing it. Again to see If it is g01ng to satisfy their needs 
on an initial blush with the systcm. I'm sure people at 
Headquarters will ",ant to ravic." it. As far as national 
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security, I have not run into the requirement as yet. Possibly 
someone at Hc(\dquarte}'s can answel' that for you. 

PAD That's all the questions from Washington. 

PAD (!ack to Houston. We've got a question from Carlos, 
Carlos Byars. 

What 1s the tost of this system? 

HOLLBERG He started it In tne fall 1917 with a small amount 
of money for a study. We built the lFC, designed it, IYEe 
Corporation a division of lyt.n Industries, did the design, 
development, testing. manufacturing. We added the attitude 
reference system. I've paid some contractor support personnel 
here at the center at LGckheed to help us on design reviews that 
are currently edged in mission planning. And I think to date, a 
little bit over 10 million dollars. But that fncl~des the whole 
ball of wax. Now, ITEC on the LFC recieved abo~t 1-1/2 
million. On the attitude reference system. which was built 
later, prices went up of cour~e in the years, we ended up about 
2.6 million on that system. The rest has been spent buying test 
film, paying for Lockheed support here at the center, travel 
tim e, pel' diu III tan d s ') for' t h • 

PAO Weill have to cut it off now to make way for the 
next briefing. hut Bernie wfll be here for a little to answer any 
other questions. 

END OF TAPE 
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PAD Ok. here we are back again for the second in our 
series of backgrounders for 41-0. This briefing has to do do 
with lEASAT, which is one of the ~ayloads on 41-0. Mr. Ken 
Renshaw, the progt'am manage.' for l.EASAT fl'om Hughes 
Communications Services, Incorporated, docs not have a formal 
br1efing persay. He's got a couple of handouts which I believe 
you all have, so we'll go directly to questions and answers. 
Please wait for the microphone. Anybody? nack here, Howard 
Benedict, Associated Press. 

BENEOICT (ASSOCIATED PRESS) Why do you call t~1s 
the "Frtzbee Release?" What's the background on that? 

RENSHAW I had to be prepared for that one. Coul d I have 
that first slide? No, you saw this one earlier. It's a unique 
way of locating something in the Shuttle, and I have here a model 
of it. We locate it in the Shuttle along the longitudinal axes 
of the Shuttle, and it's held down by five points th8t are kind 
of like balls of trailer hitches and when we get ready to release 
the spacecraft, we release all of those except for one over 
here. And then itts being held down, and there's is a spring and 
the spring, when we release the satellite, the spring pushes on 
this side and it rotates on the other ~ide and rocks out of the 
Shuttle like that. And so it's very much like throwing a 
fr1zbeo. You throw it like this and goes to one side. And itls 
ok with Whammo if we use the Frizbee word on that one. 

RENSHAW 

Did you really check with them on this? 

Oh, yes. 

BENEDICT Could you tell us, are leasing this to the Navy, or 
what? How is it going to work? Are you going own it and lease 
the circuit, all the circuits to the Navy? 

RENSHAW Hughes Communications Services is a subsidiary of 
Hughes A1rcraft Company and we buy the satellites from Hughes 
Aircraft Company and we're leasing the serv1ce, not the 
sBtel11tes, we're leasing the service to the Un1ted States Navy 
for a duration of five years. 

BENEDICT And the Navy taking all the circuits on it, and what 
are they going to use ff for? 

RENSHAW Yes. They refer to it as an electronic mail 
system. It's us.ed for ship .. to-shore and shore-to-ship 
comMunications of administrative traffic, generally. Itls also 
u.~cd for some communications to submarines and a1rcl'aft, but it 
is not a tactical thing. 

PAO Ok, one more nvpr th~re. 
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Whet'e wil 1 it be p\)S it i oncd? 

RENSHAW The first one is going over the United States. We 
are under contract for four and one will be over the U"ited 
States, one over the Atlarotic, one over the Indian Ocea .• and Olle 
over the Pacific. 

Can you say a little more spe~ffica'ly where over 
the United States? 

RENSHAW 

PAD 

One hundred degrees. I beleive. 

Ok, one more back there. 

RENSIlAW It's not over the United States, it's over the 
Equator, south of the United States. 

MIKE WILLIAMSON (KJOJ) Would you please explain 
the, describe the perigee kick motors on this satellite, and how 
are they different then PAM's? 

RENSHAW They're totally different. In order to optimize 
the satellite for the Shuttle since we have tu pay ~or the 
greater of the length or' Height that we usc, we designed it so it 
used the sam~ fraction, or roughly the same fraction of length as 
weight. So normally what you would do, for instance on the PAM, 
you have the PAM, if there is a satellite, you have the PAM hung 
on the back. So for launch, putting 1t in the spacecraft, in the 
Shuttle this way, the PAM would be one the back, if we had one, 
and it would cost us more in length. So what we did is we burie1 
the motor inside the spacecraft, as you can see there. Now we're 
not us1n9 the same motor as the PAM, we're using a different 
one. It s a Minuteman-3 upperstage motor. It's very reliable, 
they've had 800 test firinys of this over about 20 years J 
guess. And so there is no relationship between any of the 
problems they've had on the PAM and what we have here. We call 
~t ~ntergral propulsion, by the way, 

PAO Doug Miller, KTRH Radio. 

DOUG MILLER {KTRH) What is the cost of the 
Satellite? In other words when we start talking about an XXX
million dollar satellite, how much is your satellite worth? 

RENSHAW Well. I can give you the sale price, we're leasing 
it for 16-3/4 millions per ypar for five years. 

MILLER 

RENSHAW 

MILLER 

But what did you pay for it from Hughes though? 

We don't describe th~t number. 

Beg your pardon? 
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RENSHAW 

MILi fR 

PAO 

RENSHAW 

PAO 

We don't talk about that number. 

Oh, ok. 

I n t ~ r 11 all y '"'1 ass i fie d • 

Right. 

Jules Bergman, ABC. 

JULES BE~GMAN (ACe) You s~y using a MinlJteman-3 
motor, I fail to see where the exhaust nozzle would be, and your 
thrust vector$. 

RENSHAW Well. this is, ignore the piece of plastic here. 
Oks th1s is the thrust cone, this right here, and then the motor 
is fnbedded inside the spacecraft. 

BERGMAN 
Frfzbee. 

In other words it turns, it goes out like a 

RENSHAW Ok, let me go ~hrough the sequence. We pitch it 
out, it spins very slowly, and then after it drifts away from the 
Shuttle, so tt's safe, we fire some jets and ~pi~ it up faster 
like that. And then it coasts away from the Shuttle for safety 
reasons for 45-minutes, and the~ when it's over the Equator, 
roughly south of Guam on this first flight, th!n the motor is 
fired. Now the reason we spin it is to keep it pointed in tha 
same dir~ction. So we ta~e the direction the Shuttle is going, 
we have the Shuttle all lined up in the direction we want the 
motor to be burned in eventually, and the spinning keeps it 
poInted 1n the same direction. 

BERGMJ',N 

RENSHAW 

So It fires horizontally. 

Yes, it comes out this way and travels that way. 

BERGMAN One other point, larry Bourgeois, the Flight 
Director made the point that when it fs initially released, 
spring, get it up to 1-1/2 rpm, and then I thought I heard him 
say other springs get it up the 33 rpm. 

RENSHAW No there are some little thrusters on here that 
spin it up. And we fire those when it gets to about 500 feet 
away from the Spate Shuttle. Just to get it away so it doesn't 
spray the ~ameras or anything. 

BERGMAN Ok, and a f1nal question, how many SYNCOII's are 
programed, are 1n the program? 

RENSHAH ~iclrc bllilding fivr. 1lnd Hall'c under contract fOI~ 
four, for service on four orbital positions. 
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BERm~AN All the the Navy? 

RE~SHAW Yes. And we launch two this year, one on the next 
Discovery in August, and then two next year. 

PAO Laz~o Dosa. Voice of America. 

LAZlO DOSA (VOICE OF AMERICA) I have a little 
p10blem here with Jour terminology. You are using the word 
SYSCOM, which I take is a generic term. 

RENSIfAW 

DOSA 

Yes, that is the class of satellite. 

What docs lEASAl mean, what is thftt? 

RENSHAW LEASAT is the, what we cal' it, when we are 
referring to the ieasing of services to the United States Navy. 
But the generic program is SYNCOM IV and it started before there 
was a LEASAT contract. But for all purposes, for the launch and 
everything, lEASAT and SYNCOM arc synonomous. 

DOSA 

PAD 

Thank you. 

Ok, back here, and t~~n •.• 

Are there other pote~t{il customers t~at Hughes 
for see s for t:1 i s I<. i n d u f sat ell 1 t c, 0 r i s 1 t .j e s 1 9 ned 
specifically ~o fill a military need, for the ship-to-shora 
comm!!n1cat1on. 

RENSHAW Yes. this can only be used by th~ military because 
of their frequencies used on it are only military frequencies. 

So we wonlt see th1s sold for a communications 
satellite for commercial purpos@s someday. 

RENSHAW No, not at all. And YOIl'll see that the antennas 
on the satel11te are quite dffferent. This is the stowed 
position by the way, as soon as, a few seconds after it 
separates, then we put up this omn1-antenna. After it gets on
orbit. we erect the two helical-antennas and this is a different 
kind of antenna then you have on other antennas, because 1t is a 
low frequency, it's about 250 megahertz. It's roughly the TV 
band. 

PAO Carlos 8yars, Houston Chronicle. 

CARLOS BYARS (Houston Chroncile) Couple of 
question~. One, the little thrusters that you're going to use to 
spin it up to 33 rpm, how large are they? Tell us a little bit 
.:lbout those pl C<1 SC. 
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REN~HAW They're about thdt lor.g and they're a hydraz1ne 
thruster that is very similar to that used in station-keeping in 
the conventional spacecraft. I don't remember the thrust, 
they're probably on the order of a pound or something like that. 

BYARS About a pound or something like that, or a fr~ct10n 
of a pound? 

RENSHAW Right. 

BYARS Secondly, this 16.75 million dollar cost per year, 
is that for the system, or for per each? 

RENSHAW 
service. 
set·vice. 

PA.O 

For each. For each satall ite pos1tion of 
We're not leasing the hardware, we're just leaSing the 

Doug Miller. 

MILLER Just a couple of questions. First of all it,~ 
mentioned 1n the press release that this ts the first satellite 
designed exclusively for use on the Shuttle, in other words you 
couldn't if you wanted to launch it on a Delta or an expendible? 

RENSHAW No, the reason befng that it is 14 feet in 
d i am e t I! r. and the r e jus tis not h 1 n gel set h 5 tis t hat 1 a t' 9 e, the 
Delta 8 feet a~d the Titan is about 10 feet, REN is about 10 
feet. 

MILLER Secondly, using tha Frizbee analogy, there is 
always the problem that 1f you hold onto the Fr1zbee a little bit 
too long, it kind of flings back at you a~d hits you in the arm 
or hits n~xt to you, what ever. Now what is the, what sort of a 
catch mechanism do you have. Is there any threat of the 
satellite hanging on a little bit too long and flipping over on 
the payload bay door? 

RENSHAW No, absolutely none. It rests, you see the balls 
on here, these are kind ~f like trailer hitch balls, and those 
rest 1n some little sockets here. So there is nothing to hold 
them back ~nd so when you push on it, the other side, there 1s a 
giant spring, it's kind of like a shock absorber spr1ng, pushes 
for 17,~OO pounds, just pushes it and starts 1t gOing, and it has 
no choice except to come out. 

MILLER So it takes somet~ing actually blocking the little 
notches that it rests in there. 

RENSHAW Right, end VIC have pins that go through these and 
hold it during launch, and those pins are retracted and we're 
positive that (garble). 
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MILLER Can they get a visual on it from inside, to mak2 
sure those pins are retracted. or ••• 

RENSHAW 
it 1 s . 

PAO 

No, but there 1s redundant telemetry to show that 

Roy Neal) NBC. 

ROY NEAL (NBC) Can you discuss for us thc way in 
which what's described here 1n this press release are hundreds of 
mobile units of the Navy, Marine Corps. Air Force, and Army, how 
will those units communfcate via the satelltte1 What kind of 
equipment wfll they use, and how will it tie 1n? 

RENSHAW There 1s two general classes~ \,H~l1 three general 
classes of equipment there. The satellite h~s a fleet broadcast 
function and it transmits t~e general fleet broadcast thbt now 
goes by HF radio and other '"Ieans. And that goes to a recieve 
only UHF terminal, and ft's just a conventional kind of radio. 
Then for certain tactical uses and administrative uses, then they 
have a dtfferent kind of rad1" th~t 1s called a WSC-3 that is 
used for that, it's manufactur~d in Florida. Then ther~ fs a 
portion of it that is used by the general mobile forces that is 
managed by the Air Force, we 31so lease to them through the 
U a \i y • And the s c can be b a i. k pac k - I' ad i os , very sma 11 r ad; os 1 ike 
that, but they're low rate for di~dtal corl1n1unications and 

111 C S S (1 9 e s • 

NEAL Will they bo used for instance from aircraft as 
well as bRckpack on the ground by the Army? 

RENSHAW Yes. 

NEAl. In other words. this is a general communication 
system for ffeld work by all the forces, is that correct? 

RENSHAW Yes. But the emphasis 1£ on the Navy because there 
is more channels for the Navy. And they're paying for it. 

PAO Second 'fOW here. 

. . . talking about one way communications from the 
satellite . . . 
RENSHAW For the fleet broadcJsts, that is to the ships, 
that is onc-Hay from th~ satell ftc do\w, for the othel' channel s 
it is from mobile unit to mobile unit. Via the satellite. 

JACK ffUBSA~D (CBS Nt'\'Is) Is th!s a. would this be 
used as a war-time COMMunications vehicle? 
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RENSHAW It could be, yes. We don't put any limitations on 
how they can usc 1t. 

PPO Ok, next right here. 

MARTHA TYSHNER (CBS News) 
special way of scrambling the frequencies, 
anybody else could not crack them, so that 
by other people? 

Is there any kind of 
and so on so that 
they couldn't be read 

RENSHAW 
rt.'!peatet'. 
sate1l1te. 

PAO 

No, it is jU$t a straight through kind of 
It I/orks just like any other domestic communications 

Follow up to Roy Neal. 

NEAL live got a follow up. Is there anyway in which 
this spacecraft can protect itself against attack. In other 
words, this 1s a communications link to be used presumably in 
time of combat and the Russians presumably have anti-satellite 
hardwal'e. Can this satellite be maneuvered in "nywaj to be 
protect itself, or 1s ft a vulnerable sitting-duck? 

RENSHAW 
duck, like 
on Russian 
commercial 

In those te!'III~ it would be a vu'nel'able sitting
any other satellite, actually. And I'm 110 authority 
threats and things like thnt. No this is a, straight 
dea 1 • 

(ga rb1 e) go bac k to convent 1 ona ~ fot'ms? 

RENSHAW They have back up systems of HF radio and so forth, 
and also there 1s another satellite coming along, Milstar, in the 
future which is probably designed to do all the things that you 
were talking about Roy. Move out of the way and avoid atta~ks, 
and things like that. 

PAO Ok, Jules. 

BERGMAN Following up on Marth~'s question, Jules Bergman 
ABC News. Is SYNCOM har~ened against EMP? 

RENSHAW It is hardened only against the artificial, the 
natural environment, radiation environment that you have in 
space, like ~11 commercial spacecraft. But it has no special 
provision for EMP. EMP is an Electro Magnetic Pulse that would 
result from a weapon. 

BERGMAN So a nuclear blast would disable 1t. 

RENSHAW No, it wouldn't disable ft, or it probably wouldn't 
disable it. It might cause you to have to send some commands to 
rc"polnt It or 50roeth1~g 1 Ike that. but normally these things 
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operate for a couple of weeks or a months on-orbit without any 
commands, so nothing would happ~n to it, except you might hav~ to 
reset it. 

BERGMAN Because tht way I understood EMP was that rather 
than changing the position of the satellite, it would disable its 
internal mechan1sm, it's transponders if you will. 

RENSHAW Yes, it depends on how close the weapon goes off to 
the satel1 ito, and if it were in a tost outside the Earth's 
atmosphere. it wouldn't bother us. If somebody where shooting at 
us and it went off a hundred miles away or something like thut, 
then it woul~ be a bad day. 

BERGMAN And a follow-up, a different subject. Total 
program cost, you said 16.75 million dollars cost per year, lease 
for five year program and there w~re four of the sate" ftcs. 

RENSHAW 

BERGMAN 

PAO 

Yes, that comes out to 335. 

Ok, that's what I wanted to know. 

Carlos Byars, Houston Chronicle. 

BYARS What kind of ERP is necessary for a ground station 
to acress th~t satellite (garble)? 

RENSHAW What thc Navy uses is a hundred kilowatt, I'm sorry 
a thousand watt trans~1tter. 

BYARS I want to see a thousand watt backpack 
transmitters. 

RENSHAW No, that is what the Navy uses, and then th~y~ the 
other ones are on the order of ten to a hundred watts, I don't 
~now exactly what the number is. 

BYARS That is what I'm trying to get at. A guy with a 
backpack, what kind of effective radiated power does he have to 
develop to access that satellite? 

RENSHAW Probably on th! order of a hundred watts, I"m sure 
it's close to a hundred watts. 

BYARS 

RENSHAW 

BYARS 

On a backpack? Roy? (garble) 

That's a lot of watts. 

That's a heck of a lot of wattage. 

(garble). 
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BYARS Yes, ten or down. This doesn't sound right. 

RENSHAW r'm not an authority on that, since we don't deal 
with the user. 

(garble) because we're into the whole broad field 
here of communication satellites (garble). 

RENSHAW Right. 

(garble). 

RENSHAW I'm 3fra1d I don't know the number. r can find out 
though and get a reply to you. 

PAO Any further questions here in Houston. Sher Armet. 

SHERRY ARMET (ABC News) Ken, what does the SYNCOM 
weigh, and also on what missions are you planning on sending up 
the other three SYNCOM's. 

RENSHAW There is two weights, the cradle and the satellite 
weigh 17,000 pounds, that is in our handout here, and we leave, 
whe~ it is separated from the Shuttle is weighs 15,000-]/2 r 
believe it was. 

PAO 15,305. 

RENSHAW And by the tfme it gets to orbit it weighs 2700 
pounds, after we burn it to perigee motor and all of that fuel. 

ARMET And when are you going to be deploying the other 
SYNCOM's, on what missions? 

RENSHAW There is one on the August flight of Discovery, an,j 
there is one scheduled now for February, I believe the last one 
if in June of next year. 

PAO One more here, and then we'll go to Marshall. 

You just said 2700 pounds, the handout says 3060 
pounds, which is .•• 1 

RfNSHAW The handout is right. 

Ok. Am I correct, there is no sunshield on this, 
it just sits in the cargo b~y axposed. !s there a sunsh1eld 
the I' e t hat • • • 

RENSHAW It sits in the cargo bay, exposed •.• 
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You don't have to worry about solar damage to the 
cells there? 

RENSHAW No, it is designed to be operated in space. 
Actually what we have to do is we have to heat it. So while it 
1s in the Shuttle bay. we have some heaters plugged 1n that are 
heating the panel as it's not being internally heated. 

But does it spin Dn orbit? 

RENSHAW On orbit it spins. 

PAO Ok, let's go to Marshall for questions. 

PAO We have some follow up que~tions from Marshall from 
Dave Dooling. 

DAVE DOOLING (Huntsville Times) 
charging you for launching LEASAT? 

How much 1s NASA 

RENSHAW It depends on which LEASAT but it is roughly 17 
thousand, I mean 17 million dollars. 

DOOLING Ok, and tha apogee propulsion, are you using the 
R4D thrustcl'S? 

RENSHAW 

DOOLING 
1 t? 

RENSHAW 

I don't know the model number on that. 

It is a pair of a hundred pound thrusters, isn't 

Yes, they't'e a hundred pour:ders. 

DOOLING Ok, and we had a little static at this end, could 
you explain again the distinction between lEASAT and SYNCOM. is 
this just the Navy's name and your name. or what's the 
difference? 

RENSHAW It is essentially that, SYNCOM is the early name 
for the program and then after we were building the spacecraft& 
and then after we made the deal with the Navy, we changed the 
name to tEASAT. But LEASAT is the name is the leasing program 
where SYNCOM is the nam~ of the hardware pro~ram. It is 
synonofllous for all· purposes. 

TOM KNIGHT (WtlFF TV) UP. hove ~ t::omrnllnication prohlem here. 
How many different channels did you say the satellite would be 
able to handle at one time? 

RENSHAW It has, for satellites, it has a very small 
number. It has 6 channels that are called relay ~hannels, tt has 
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one fleet broadcast channel t and it has one wide-band channel, so 
called. And then it has 5 low power channels. 

KNIGHT Ok l and secondly, a follow up to that, they will 
be, t h 1 s S Y NCO M t "d 1 1 b eat w hat a 1 tit u d P. t \'1 hat w f 1 1 b eat a t 
it ' s orbit? 

RENSBAW It will be synchronous altitude 22,000 miles. 

KNIGHT Thousand miles. And f1na1y, which one of OUl' 
Mission Specialist's ~il1 be tossing out this Frizbee? 

RENSHAW 

PAO 

RENSHAW 
that. 

PAO 

I don't know , can you tell me? Mike Mullane. 

lhat's all from Marshall. 

The tossing is really throwing four switches, 1 ike 

NASA HeadquHrters here with questions. 

JAMES FISCHER (Orlando Sentinal) A real quick 
one. That 22,000 miles, was that nautical or statute. 

RENSHAW Stfltute. 

FISCHER We didn't catch your anS\"':el' here, could you I'cpeat 
that? Was that nautical? 

RENSHAW 

FISCHER 

Statute. D1d you get that, statute? 

Statute. 

HARRY ROSENTHAL (Associated Press) Can you 
please say why it wouldn't it have been cheaper just to have NASA 
launch it for the Navy? Why do you people have to be 1n there. 

RENSHAW (garble) 

Because the Navy's got a lower priority. 

(laughter) 

R'2NSHAW Well, itls because it's a commercial program, and 
the convention in commercial programs is that a commercial 
customer comes to NASA. I imagine that you could have arranged a 
deal where the Navy would have paid for the launch directly, but 
wha~ it amounts to on this proJrRm 1s we have a hundred percent 
warranty and so we have to be responsible for the whole thing. 
So if the satellite died after the fifth day WP launched it, we 
wouldn't get pa1d for it, thereefter. And so we like to manage 
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our own risk which 1ncludes the launching and NASA and things 
like that. So we do that ourselves. 

ROSENTHAL Another question, please. You say this one is 
going to be over the United States, and the others are going to 
be over the Pacific, and then the Atlantic, and the Indian 
Ocean. What ships are there in the United States that it is 
going to cover? 

RENSHAW It actually covers a thfrd of the world, centered 
about a hundred degrees which includes a good part of the 
Pacific, and a good part of the Atlantic, and South America and 
claar down to the South Pole, actually, or nearly the South 
Pole. So there is a lot of water down there. 

CRAIG COUVALT (Aviation Week) And forgive me if 
some of these duplicate your handout, we don't have those up 
her'e. from a deployment standpoint, could you tun some of the 
major things the crew does prior to deployment. And is it an 
automatic deployment or a crew flip-switch type deployment? 

RENSHAW I believe it's starting about 45 minutes before 
deployment. They throw switches on the panel which pull the pins 
I referred to before that hold the satellite into the Orbiter. 
And then there 1s the approach, the equitorfHl crossing, they 
watch a clocl< alld when it gets to zero they throw some four 
switches that release the satellite and then it spins out. It 
doesn't require very much to do, just those, that really very 
elementary kind of sequence. 

COVAULT Ok, continuing with that, when do you establish a 
geosynchronous orb1t, and describe your propulsion firing to stop 
it geosynchronous orbit, or actually halt at the position where 
you go out of transfer orbit tnto geosynchronous orbit. 

RENSHAW Ok. As we, 45 minutes after we leave the Shuttle, 
we fire the solid motor, the Mfnuteman motor, and that puts us 
into an orbit wfth an apogee at 9600 miles, and a perigee at the 
same as the Shuttle orbit. An& then every time it comes back 
around perigee, ~e fire the 100 pound liquid apogee motors and on 
successive passes that raises us to 1?,400 m~les, 16,400 miles, 
and then the last one gets us up to the apogee neighth of 22,300 
and then on the next time around we burn the apogee for quite 
awhile to put us in the synchronous orbit. 

Al ROSSITER (UPI) Do you have insurance on this spacecraft, or 
are you self-insured? 

!<EHSHAW Yes, we have h/o kinds of insurance, we have launch 
insurance which covers the time from when the Shuttle lifts off 
u n t 1 'I the sat ell 1 t e i s c e r t i f 1 e d 0 kin - 0 r bit • And the n we a 1 so 
have insur'e part of the risk, a very small part of the dsk, of 
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the on-orbit performance of the satellite for the next three 
years, 

ROSSITER Can YOll tell us what the premiulI1s are? 

RENSHAW It's on the order of five percent on launch. 
don't remember thc exact number. 

RENSHAW 
satellite. 

Has that launch cost or the cest of t.he satellite? 

The cost of the launch plus replacement of the 

Can you repeat that, we didn't hear that? 

RENSHAW What we insure is the cost of the satellite 
hardware plus the cost of launching a replacement satellite. 

WI,,)t 1 s that number pl ease. 

REN SHP.W I don't recall that number right off. 

THERESA FOLEY (Satellite Week) When do 
operations of the satellite by the Navy begin, and is this 
program not several years or a substantial amount of time, behind 
schedule because of Shuttle program delays? 

RENSHAW Ok. The, after we launch them, we test them out 
on-orbit for about 60 days, then we turn them over to the Navy. 
Now the official contractual dates for that are 11/30. or 
November 30th, on the first spacecraft and New Years Eve on the 
second spacecraft. What was the second part of the questior.? 

FOLEY I said, "Is this program not several years behind 
schedule due to Shuttle program delays?" 

RENSHAW Right. It's about 14 month behind sched~le I 
believe. We shut, we started in 1978 and in November of 1980 it 
became apparent that the Shuttle's slump prgram was slipping 
sufficiently that it was going to cost us a lot of money to hold 
this inventory of hardware. So we shut the program down for 14 
months and started it up at the end of 1981 and then in order to 
meet the current schedule. So in rough numbers it's about two 
years behind. 

FOLEY Ok, and c~n you go over for me these four different 
types of channel you've got onboard, and I assume that you can 
only do certain types of communications between certain types of 
channels, for example your digital data will go through some 
channel s where voi ce woul d go through another'. C",n you p.xpl '" i n 
that? 
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RENSHAW Ok. The first channel is the fleet broadcast, and 
it goes up at a micro-wave frequency to the satellite from the 
Navy stations, and then it's transmitted down to all the ships. 
The second type of channel, and that's a digital signal. The 
second type of channel is a 25-k110hertz bandwidth, called a 
relay channel. There is six of those, hnd that can be used 
either for low rate digital communications up to about 2400 bits 
per second, or it can be used for FM-voice. The 'r/ideband channel 
is SOO-kflohertz wfde, and it's mostly teletype access that is 
multiple-accessed to that particular channel. For the channels 
that your used by the general mobile forces. those are all 
digital ch~nnels. 

FOLEY And what is the designed life of the satellites? 
If they last longer than the five years of the pragram. whIt do 
you intend to do with them? 

RENSHAW The contract is for a five year lease and then 
there are two years options aft~r that, that they can pick up on 
the lease. At the end of the ~even years, the Navy has the 
option of buying the hardware. Now currently the satellites will 
be fueled for about, depending on what happens during the launch, 
but it will be about 10 years. The answer is when the leases are 
over, we will sell them to the Navy, if they want them. 

ROSENTHAL Once you check out the satellite and turn it over 
to the ~~vy. you have nothing more to do with the satellite. You 
donlt p~int it, you donlt do anything with it, right? 

RENSHAW No that is incorrect. Welre leasing them the 
communication service which is the use of the satellite 
transponders. And so we maintain tftle to the satellite and we 
control it. We have a control center in [1 Segundo, CA, which 
stations in Guam and in North Fork, VA. So it is actually our 
operators that operate it. The Navy, from the Naval 
Telecommunfcations Command. directs us to turn channels on and 
off, or move the satellites, or what ever, but we ~D the day-to
day, detailed telemetry reading and commanding and taking care of 
the satellite health. 

FOLEY There have been reports in the Jaoenese trade press 
that Hughes has made an offer to Japan to lease some capacity on 
a lEASAT. Is there a follow-on or some other- cOlOl11er'cial vet'sion 
of this bird that you hav_ offered to th~ Japanese? 

RENSHAW At various times in the past, welve talked to other 
countries about the potential of leasing channels on a sim1lar or 
same s~tcllitc. but it wouldn't be one of the first five. It 
would be another satellite that we would build specifically for 
that purpose, and that is just in the talking stage. I th1~k 
that (garble). 
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PAO 

PAO 

No further questions from Headquarters, thank you. 

Ok, back to Houston. Carlos Byars. 

BYARS Are these felix-antennas that we have pointing out 
here dt us, are they movable, directable, can they he aimed, and 
how acurately? 

RENSHAW No, one is fOl' transmitting and olle is for' receive 
by the way, and each of them is Earth coverage, so it covers the 
entire Earth at one time, so there is no point in moving them 
around. 

BYARS 

RENSHAW 

BYARS 

What kind of (garble) are they? 

Thf.'teen DB. 

And what is your basic transponder power? 

RENSHAW 35 watts for the relay channels. That turns out to 
be, 28, 23 DB (garble). 

?AO Jules Bergman, ABC. 

BERGMAN I may have missed it in here, but I don't see 
anywhere in here the tot~l cost of each satellite. 

RENSHAW 
selling them. 

That is because ft's a lease deal, so we1re not 
The price is a lease. 

BERGMAN But you are insuring it, and the insurance cost if 
five percent you said. 

RENSHAW 
frankly. 

Yes, and I don't remember what that number is, 
I'm not hiding it, I just don't ••• 

BERGMAN All right, the only thing I'm leading up to is, has 
the insurance rate increased for you since the PAM debacle if you 
will. 

RENSHAW 
debacl(;, 

No. We plac~J the insurance before the PAM 
to use your words. 

BERGMAN 

PAO 
Pt'ess, back 
next one. 

You could have said failure. 

Ok, one ~dst question. Howard BENEDICT, Associated 
::9~e, and we'll rap it up and take a break before the 

BENEDICT Could you tell us how much you've got it insured 
for, in both instances? 
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RENSHAW 

BENEDICT 

PAO 
OAST-l. 

END OF TAPE 

I just don't recall that number. 

You don't? 

Ok, wa ' ll regt'oup here at 1:45 for a brief1ng on 


