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Apollo Lunar Module:
How a complex and novel design project
evolved over time and across perspectives
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e |terative design

Impetus e Ph.D. student’s dissertation, Hadi Ali
e Passion for spacecraft design
* Unigue research opportunity

* http://www.youtube.com/watch?v=rZNHktj14HS ( )

scenes from the HBO miniseries From The Earth to The Moon, executive produced
by Tom Hanks for Imagine Entertainment.

Why is this a unique opportunity....no precedent, historically situated, emergent —
with systems theory — crossing technical, social, human, political, economic
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A socio-technical story of emergence and evolution...

The story —is one of emergence and evolution of the overall configuration of the
Apollo LM — from a symbol (ascent and descent stages) to a series of prototypes.
Evolution in purpose and goals (what did the race to space really mean

technologically and socially?), tin can to human-centered design, of capabilities (no
precedent, radical transfer)

Backdrop

Historical / social / political — “race to space”, Global competition, public morale
Systems thinking and design thinking emerged as professional identities and
research methodologies in early 60s

No precedent — majors technological and scientific advancements
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We're still in the thick of the data...focus here on the story of collaborating with archivists



'ng the stories

reference purposes.

“The final delivery of all Apo’iﬂ)th#’ﬂuf‘f%mﬁs
documents to the National APERVEYHH 57 o’rttﬂ'
will take place sometime thi:
fall and must be completed

to view the hard-copy docufiPShtE
date. We will continue handling requests for
scanned PDF copies.”
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This room was so cold to maintain the integrity of the documents, and to minimize their
deterioration over time.. Following the archives protocols, | told the archivist which box |

needed after checking the specific document and its location in the indexed database, and
then the archives brought the box for me.
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One document at a time...

| took pictures of the label of each box | checked documents from, to know and record
where the document | picked was located (also for future reference).

The page “OUT” next to the laptop in the upper picture was used as a place holder for a
document that | took out from the box. As a protocol, | was only taking one document at a
time from the box.

The lower picture shows the folder and the laptop that were my index to locate documents
in the archived collection.

You can see gloves under the folder that | was requested to use, especially when dealing
with photographs.
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Mz, Robert R. Gilruth
Director, Manned Space Flight Center
NASA
Houston, Texas
Dear Bob:
ln-ri.ch. this hmrhmy eamnyunmmurd-n
h Advisory C h as General

Electric has no hardware rnpunlbui:u- for Apollo, 1do not -
believe that there is any conflict of interest.

At our recent C H ting in Bob Vale
ably recounted the progress on the Apollo project. One of the
areas which he discussed was concerned with the pro's and con's
of the escape tower. Apparently this sunk deeper into my
consciousness than I realized, for I found myself spending a
slecpless night last night reconsidering it, with the results
described below. These results are of no use to me, and prob-
aly they b i y been d and found to be of no
use to you there at Houtn. If they have not been considered

!uullkmwtrmm own rience that someone on the out=
m{!‘hﬂamu over tnose close 1o ine
problem), lmﬂthﬂnﬂyh'-ldﬁehhtmﬂzw .
deserve your attention, and that 1 would be remiss in not pass-

The proposition is this, Inasmuch as the
not yet been completely finalized, suppose
‘n4d to serve the dual function of lunar ferry and
feule. As such it could be located in place of the
escape tower n la on topy of the commana capsule where
it belongs. '& Y

[ N g

A letter from a top NASA manager calls the LM the “bug” in this correspondence, because
it resembles one!
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o 1building the story

* Method: Integration of historical and design research

* Using LM chief engineering Tom Kelly’s book (Moon Lander:
How we developed the Apollo Lunar Module) to identify major

iterations indicative of systems thinking

* Connecting with NASA’s Jet Propulsion Lab (JPL) on oral history
and knowledge management projects

* Paper accepted - AIAA SPACE 2012 Conference & Exposition,
11 - 13 September 2012

— Configuration Control Board (CCB) Activities during the Development of the
Apollo Lunar Module: Insight into the "Art" of Systems Engineering
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Thank you!
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