MCDONNELL DOUGLAS

McDonneil Douglas Space Systems Company

6 QOctober 1989

Mr. Robert Fullerion
Fullerton Design
4635 Rio Encantado
Reno, NV

Dear Mr. Fulierton:

NASA currently has contracts with four prime contractors to develop system, ,
operational, performance, and assembly requirements for the Space Station Freedom.
McDonnell Douglas is prime contractor under Johnson Space Center in Houston,
Texas and is responsible in part for the Space Station structural design and on-orbit
assembly. All on-orbit assembly must be designed to minimize astronaut or robot time.
Activities to compiete assembly and disassembly must be uncomplicated and
minimize the use of non-standard tools.

The Zip-Nut concept offered by Fullerton Design is a good example of on-orbit
compatible hardware. The component has been visuaily examined by various
technologies at both NASA-JSC AND MDC with favorable response. However, for
such a component to be qualified for use on a NASA man-rated space vehicle such as
Space Station extensive testing will be required. Since the product has no past usage
on space vehicles, full qualification is the only method by which it can be considered
for use on the Station. It must be pointed out that even with extensive qualification
testing, there is no guarantee that the Zip-Nut will be used. Once all test data has
been thoroughly examined by both NASA and MDC, a decision will be made. At that
time, if the product is acceptable, drawings for the par could be added to the WP-2
Space Station Mechanical Parts Standards Manual which is used by designers on the
program. This process is tirne consuming and will involve considerable coordination

between NASA, MDC, and your company.

| hope this information provides you with an accurate assessment of the MDC position
on the Zip-Nut. Please do not hesitate to contact me should you require additional
information. My number is (714) 896-3311, Extension 9688.

Very truly yours,

e 7

Raymdnd H. Anderson
Senior Engineering Specialist
Space Station Division
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5301 Boisa Avenue, Huntington Beach, CA 92647-2048 (714) 896-3311 TELEX 67-8426 FAX 896-1313
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FETHFINDER
IN-SFACE ASSEMBELY =zind COWSTRUCTION
MECHANICAL JOINTS and LARGE COMPONENTS
‘ Frank Thomas and Jeff Finckenor
NASA/Marshall Space Flight Center
Structural Development EBranch

The Fathfinder Frolect was conceived to develop the
technelogy that would be reguired for future generic =pace flight
mizsions, such as establishing a permanent moon base or a manned
miszion to Mars. A key area is In-Space Assembly and
Construction, and thisz report will focuszs on the develcepment of =
meachanical joint and the definition of several large components
in this area. A 120 fcot diameter asrobrake vehicle, with a 300
Tt nose radius and supported by a transition truss., was chosen as
a focus problem.

Using previouws mission study data, a 3-6 centerline
deceleration with a i-8 transverse lcading was baselined. A
3-D Tinite element model of a generic structure esstablizhed the
axial loads on the elements. hinety-Tive percent of the elements
were loaded under 100,000 1b, with the remaining elementz bheing at
the =serobrake intervace points.

The mechanical jc@nts must b= able to cammvy the 100,000 1b
iloading, be robot coperable with Tew specialized end effectors.
Rave & high reliabpilitv, be low in mass, and correct an azcembly
Tolerance bulld up of wp to + QUOE0 irches.

A mechsanical joint., called the Grip Jownt., was desioned. is
meing fabricated and «1ll socon be tested. Another applicstion for

nigh strenath joint=s would be building liomtly loadad structures



with Tewer mamosrs. Toe Grip Joint concent 1
to both larger and smaller loads.

The icint is made of Aluminum =219-TE7 arid w=ses inclined
planes in the form of axisymmetric grooves to provide the
tolerance build up correctien. A self aligning fastening scirew
joins two half cylinder gripper secticns. The screw is fed by the
robot inte a "Zip Nut" as a temporary alignment. then tiohtened to
provide the filxed position. The "Zip Nut" is an independently
invented and patented nut that uses =pring leoaded thir=zad sections
‘to allow a bolt to be pushed through easily, then given less than
a single turn to tighten. The Grip Joint is strong, simple,
=mall, requires a minimum of robot activitv., and corrects large
tolarance build ups.

The types of large componentz that would be required fovr
interplanetary missions were researched. The most general were
pressurized habitat meodules, fuel/oxidizer tanks, and planetary
descent venicles. Models of a pressurized module and an oxidizer
cani were built to determine leadsz on the component support
members. The tank was a spherical LOX tank with a 15135 Toot

diameter ang weigning 130,000 pounds. The pressuarized modula wa

W
n

z Space Station Freedem laboratory module with 2 14.3 Toot
diameter. = lanath of 42 Teet, and = waight of &4,000 poundz. The
tank membszr lcads rangad from -38.000 poundz to 214.000 pounds,

d the moduls leads ramged fram —30.000 pounds to SEODO pounds.

i
J

The Srip Joint and the deviniticn of necesssary 187aE
—amoonents are integral to Frolect FathiTinder. In tur; Fath indev

wital ko comsinuing et Torts in space. including the recent
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initiatives proposed by the Fresident.
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