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FOREWORD 

This report was prepared by Hughes Aircraft Compan1r, Sr,ace 
Systems Division, El Segundo, California, under Contract F3 36 l 5-68-C-l 676. 
The work was administered under the direction of L. D. Massie, APIP-2, 
Air Force Aero Propulsion Laboratory. 

The period covered extends from 30 March 1970 to 28 June 1970. 
Contributors to this report include E. O. Felkel, G. Wolff, M. C. Olson, 
W. N. Turner, R. E. Paniel, G. P. Steffen, D. Plummer, R. K. Geiser, 
D. Garth, C. Duncan, and D. Lane, all of Hughes Aircraft Company, Space 
Systems Division, El Segundo, California. 

The work covered herein was accomplished under Air Force Contract 
F33615-68-C-1676, but this report is being published and distributed prior 
to Air Force review. Publication of this quarterly, therefore, does not 
constitute approval by the Air Force of the findings or condusio.ns contained 
herein. It is published for the exchange and stimulation of ideas. 
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ABSTRACT 

The main activities on the Flexible Rolled-Up Solar Array (FRUSA) 
during t he eighth quarterly reporting period consisted of completion of deta.il 
part s and start of assembly of the development/qualification model orienta­
tion mechanism and solar array. 

The panel substrate and bus assembly is nearing completion and solar 
cell bonding wHl begin the second week in July. Assembly of some of the 
orientation mechanism subassembli es has been completed, and the assem­
bly should be complete by 1 August. Fabrication of the control electronics 
unit, solar cell electronics unit, and instrumentation conditioning unit has 
been ,compl.eted.. However, the late delivery of some high reliability com­
ponents has necessitated the utilization of a few functionaUy equivalent com­
mercial ,comp.onents so that acceptanc,e testing of the units could be started. 
The commercial components will be :replaced with the high reliability parts 
when they become available and, in any event, prior to environmental testing. 
Schematics and detail and assembly drawings of the battery/ charge controller 
and power conditioning unit.s have been completed. Schematics of :the load 
bank have been ,completed. Detail design is nearing completion. Release of 
drawings .of all three units is scheduled for mid-July. Procurement of high 
reliability parts for the units has been initiate::!. 

, ,. Several working group meeting.s we1·e held betw,een SAMSO/ Aerospace/ 
LMSC ~rid Hughes to resolve int.erface problems, the most serious of which · 
seerp.,.: to be the shading of the FRUSA panels by the LMSC rigid array. The 
char+ge directed liy the customer to provide full live-cell panel coverage and 
to if\corporc:jl,1::e ~ position encoder, furnished by LMSC, on the orientation 

· :rnecip.anist;n ' 'support axis has been implemented in the design. 
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SECTION II 

PR0GR:A!M STATUS 

The 1Fle,dble Rolled-,Up 'Solar ,.Array (IFRUSA) 1program is divide.cl 
into five phases, as described i n the paira,gr~phs that :follow. The eurl'!ertt 
program schedule and status are .shown in Fiigu11e 11. 

11900 1969 I · 1,ro IP71: I 1'1972 11 EV..NT 
J ,A ,S ,o ' N ,o lQ 2Q 3Q ,~c IQ I :ad :3Q :,41Q ,IQ ,2q 13Q i«:l lQ ::IIQ :lQ l<lq 

P~OGRAM DEFINITION I I I 
i ' 

I I i f~CliNICAL 1PJ.AN ,I~ i> 
I 

PRELIMINAffY INTERFACE ;S~\;';IFICATION ,~. I 

I FINA~ :INTERFACE SPECIFICAJIQI; 
,.i 

I 
AND .ORBITAL El<PERIMENT 11PLAN 

! 
I 
I 

MSELINE'DESIGN ,~ I 
I 

PRELIMINARY QUALIF.!CATION MODEL 

l 

' OE~IGN ANO; TEST SPECIFICATION ,IA ,p F : 
,,ldl ,:.ii DESIGN REVIEW 

' I 

I QUAUIFICAT!ON ,MODEU OESIGN ANO I 
1 TESUPECIFICATl(l)N .,~ 

I 
I 

I i 

FLIGHT1 MODEL DESIGN 1 ANO TEST I I I 
Ii, I SPECl:IFICAllll>N 

I I I I 

DESIGN .STUOY1AND ,ANALYSIS I 

I , i i ''~ ,w I m·J i 
I I I I I l1lll1J ,:!11:Tl i'~ : ~-· 

DESIGN; STUDIES " I I 

i1 " • COMPONENT OML~MENT resrs ! 

: COMp(l)NENT . UIFE TEm ' I ii• 111111 
I. i DRAWING1RELEASE I !L 

W.NUFACll:IRING 
' 

! 
i I DEVELQPMENT/QUAUFICAT!ON MODEL I 1,. 

' 

i 

! 

I I · FLIGHf MODEL I 1, 1=',: ~ I I 

I I 

! 

, QUALl~ICAtlC!lN,,~O FLIGHT, ACCEPTtNCE ! 

• QUA~l~ICATION TESTS ' Cl :I 
FUGHT:ACCffiANCE:TESTS 

! 

I 1:S::J 
• FLIGHT1TEST111,NI) OATA,ANAn:s1s 

I 
: 

1 PRELAUNCH I 
' = ! 

I ! 1! .. 
I 1LAUt~CH ' I 

,,!i I EVALIJAJl0N ·AND REPORT 
' 

I 
' 1! I 

.Fi.igure J. Er:og1:ram S.,chetlule 

:Major 1millestone.s associia:ted 1,wiith this ;phase ,antl :1schetluled 1durii'qg 
11ihis 1periiod ha:vie !been ,co:irq:pletetl. ilndluded :in 1,1!hi:s ,.cat~gor:y ,:ar,e aiU ,£he rpr:o-
1g1ram l'lequi:t1emen:tE1, ,desi~gn, :and lte.st :iieqU:.iiil.emen:ts.. 

lllhe :s:t,udy 1pha,se •Qf tthe 1pi,qg1ram :has lbeen icom;plet,etl ,a:ntl ,;a lfii11m lba:se--- , 
!liine ,ciesi~gn 1esltal:l:disbed. .Uli)esi~gn 11pad~~ing 1detail1e. lha:v,e !be.en ioe:rq:pleted ,eKo~fttt' 
1:fio1r tfhe 1po:wier ,oondition~g :1subsyistem •:Mi\hich 1WrUl lbe ,, com1ttUeted ,1~lll!riitjg •1 the,:1:neM1: , , 
,:gua1:rter,,. 'lrhe lfor,maJl ltest 1:plan l!has l:heen 1estail:ll1i:sbetl 1and ::1'1el1ea:;s:e.a. , 1 

ill!BIDI~~- IBI~ 
I 
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PI-ltASE JU -- MODEL FABRICATION 

All engineering drawings h,we been released with the exception of the 
power conditioning subsystem which will be released in July. F'abrication of 
thf:l engineering/qualification model is proceeding. About 95 percent of the 
piece parts have been received, with the balance due by 10 July 1970. 
Assembly operations on the panel and orientation mechanism are progressing 
satisfactorily. The directed change to provide full live-cell panel coverage 
is proceeding as planned. Numerous Air Force/ Aerospace/Hugh0s / LMSC 
working group meetings to resolve interface problems have been held and 
more are scheduled during the next reporting period. 

PHASE IV -QUALIFICATION AND FLIGHT ACCEPTANCE TESTS 

Qualification and flight acceptance tests will be conducted according 
to the test plan. 

PHASE V - FLIGHT TEST AND DATA ANALYSIS 

. The flight test and data analys~s phase will include prelaunch check­
out and countdown procedures as well as in-orbit operation and analysis. 
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INTE:RFACIG Ml~ETll\JGS 

A joint SAMSO/Aeirnapace/ LMSC/Hu.ghes meeting wrn.w held a.t Hughes 
on 16 Ap1•il 1970. The P,l.U'pose of the 1neeting was to clillllct1.l!ll!I the li'.RU[~/ 
Agena interfaces and to update th~-1 RTD-806 e,c:perime1it requb·eme1'l'l:ll!I • . The 
orientation mechanism the1·mal pa1·ai.metere were updated l:uu1ed on Hu1.ghcrn 
providing full live-cell coverage on the panels. In addition~ an. tell!lt plan and 
the characterhtics of the support axis tachometer output we1·e prciprut.t®cl. 
The above-mentioned items were submitted by letter to WPAFB~ SAMSOD 
Aerospace, and LMSC on 29 April. At the same meeting, Hughell!I requ,ested 
the dynamics and thermal requii-ements imposed on the FRtJSA 'myetel'TI: ~uring 
launch_ as well as the the1·mal model of the, Agena equipm®ht 1·ack. The . 
above-mentioned data have not yet been rr; . ..::eived. 

A large number of telephone conversations were held {oUbwiniithe: :' 
meeting to discuss interface problems. The most serious, pr~,b~trof t:ij~9µ~­
tered were those dealing with shadowing between the FRt1:~ 2!-~~;!i j~~~i\;",,:: i~P , 
arrays and interference between the FRUSA array and. the Ag~n•~;: i~~!~~-:1:,. ,t;i>'.1' 
and tracking a.ntennas. · ' ·,, ! . /''i':: ,:ii 

I : I I , 

On 14 May 1970, an Interface Working Group (.IWQ) lm~,-~Wf1' i'W!ij:• .; 11r~t~ ii 
at LMSC and the following action items were assigned to:' HU:gl1~ai;i fo~!,'~i~-p§•!~i:: ! 

•,I • :, , i '11,'• !+ ;'? I• 

HR-3 Redefine requirement for solar a:rray tiedo~ a~ ,~ge~a · 
interface ::/:, 

1i1i !,! 11 

HR-4 Provide LMSC with a breakdown of FRUSA. fuaJJs ; i'ii 
properties data 

HR-5 , , .. , . •' j,; ' I'' ' '.: :'. ., F11•ovide time-torque plots for normal and emergency;;, 
n1odes 

HR-6 Provide FRUSA dynamic ldada aacerit analysis 
' I 

HR-7 Provide telemetry response to each com~a#d !~ftctiqr( 
I '(·I :1,1:' , , :.'j,•'' 

HR-8 

HR-9 

Provide command and telemetry system s~hema~icei 
!' ; I i I Ii: i::,,<: 1

, )ij-:i'. :Ii 

Provide scale factors and range of all telemetry: :sigijils 

HR-10 
I ,, , ' ,,.; "\ 1:; 

1: , , . , : I • ' . ' , j ,i .,!!I•: . I; 1 , '1:1 : :1:• 11111 1;
1:1: ·',: , j·,·: 

Examine two LMSC approaches for FR USA pos:itii:6n :indf- "': 
cator and give LMSC a preference ··• '• ' ( · 

HR-11 
I I :, :. I I " I •:i/ 

Determine 'acceptance of stopping arr~y slewiJfiju~~iij~ 
eclipse · · · · · 

,, 11!ll'ii
1 



HR--12 

HR-13 

HR-14· 

Assess the shading effects of Agena sola r array on FRUS.A 

Provide maxhnum and minimum static friction on support 
a:>cis 

Provide information on conductive interference by FR USA 
on Agena power bus 

On 22 May 1970, a meeting was held at LMSC in Sunnyvale, California, 
to discuss FRUSA command and telemetry responses and to deli"er responses 
to action iten'ls resulting f:i:om the IWG rneeting of 14 M:-3.y 1970. Hughes 
agreed to eliminate three commands from the load bank switching. In place 
of the four load bank off-commands, one command will turn off all loads. 

Another n1e1:!ting was held at SAMSO on 27 May 1970 with L. D. Massie 
of WPAFB, representatives of the SAMSO-SESP Program Office, Aerospace, 
LMSC, and Hughes. All of the above-listed action it.ems were closed with 
the exception of HR-6, HR-12, and HR-14. A FRUSA dynamic loads ascent 
analysis and a conduction and radiation interference analysis will be made 
after .contractual funding becomes available. LMSC has provided Hughes with 
mQdel photographs that describe the LMSC array shadowing on the FRUSA 
array. , These are now being studied to dtte.rmine their effect upon the FRUSA 
electrical performance. 

DOCUMENTATION 
' ! I 

. ,1 ., , Jhe FaU:~A/Agena ~iring diagram was completed and released. This 
dfiigram defines the electrical wiring interfaces between all FRUSA units and 
t,,.'e Agena telemetry, command, and power subsysterns. This drawing was 
delh,~re'3: to ,LM~C. LMSq will fabricate th~ flight harness. 

. The Technical Plan was updated and submitted to Wright-Patterson 
' Air .Forc:e Bas.e. 

i ,, , .,I.I · :11 1 I' l .. 11 ., ; ,, 

The .LMSC Interface Control Document was reviewed by Hughes, and 
anc;J ;suggE:!stions :\V~re submitted to LMSC. , The document was 

on .26 Jqne
1 

1970\vitli a few exceptions that must still be resolved. 
c;>p , \Yh~c~ a ,Jp}ltti"°l agreement is still p~nding pertain to 
.compatilH~ity~ · ·, 

indiv:Jdual ,,u~it a:re lis.ted in Table I . 
• ' • 11;:. i,i ' I,: ,: I.·,:,, ' _II 
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T.ABLE I . F'RUSA FLIGHT WEIGHT SUMMARY 

n 1e,a,-1:1111u11 _ __ ,...,,...,,,,,,,.----•-•n- •• .. -m,.....,,...,u _____ ...,.,,..,,.,..,,,.,,.,,.,,,.,, ___ _ 

Item 

Solar a rray subsystem 

Drum n1echanisms 

Array panels 

Orientation mechanism subsy stem 

Orientation mechanism 

Control electronics unit* 

Power conditioning and storage subsystem 

Battery/ cha,.ge controllers 

Power conditioning unit 

Instrumentation subsystem 

Accelerometers 

Solar cell electronics* 

Strain gauge amplifiers 

Instrumentation conditioning unit* 

Commutators 

C\trrent sensors, harness, etc. 

Flexible rolled-up solar array system 

Resistive load bank 

Contingency 

Total flight system weight 

* Actual unit weight. 

' 7 

I I 

1

,I I 

..... ,,, _____ ___ ...,,.,.,,, ... ___ ., ___ .......... 
'!! e igh1:!_J~'.?.~n?s 

70.6 

34. 3 

36.3 

53.9 

41.9 

12. 0 

55.5 

42.0 

13. 5 

16. 7 

5.0 

4. l 

0.8 

l. 2 

3.3 

2.3 

196.7 

35.0 

18,3 

250.0 
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W'OH.K TO BE P:E:Rli'ORM.ED NEXT QUARTER 

l) Update space experin1ent plan 

2) Update DS 30992-001 FR USA design specification 

3) Continue to analyze interfaces with Agena and respond to IWG 
action items 

i, 



: I 
I 

'-1 

I; 

1 1 

I : 

: I 

' ' ' ' " '"' ,. ' ' ; 

SECTION IV 

SOLA .R. ARRA'Y SUBSY.STEM 

SUBSYSTEM DESCRIPTION AND STATUS 

The solar array subsystem consists of two flexible solar cell ar r ays 
that are stored, deployed, and retracted by the drum mechanism. The fol­
lowing significant items and tasks were accomplished during t:he eighth quarter 
of the program: 

1) 

2) 

3) 

4) 

5) 

Completion of detail parts and start of ass e1nbly on the qualifica­
tion model of drum mechanism 

Continuation of fabrication of solar a1~r~ys , 
1

, 

,, ,' 1 !!1f 1'. 

. '1: I i1 n~!. ' 
Start of full panel coverage design changes and analysis 

Completion of tooling design for solar array i~u.bsystem as sem­
bly and test 

Completion of tests on solar array cell groups for qualification , 
model solar arrays 

FABRICATION STATUS 

Fabrication of detail p~:r~s, ,f9r the quct.;ification i:tip~~I of the dr-um 
mechanism has been completed. , Th~: •~ly ~ig9-ificant pr~ble;ms noted during 
this fabrication phase were 9on,9erhed!~:ith t~.e'i rolling and W:elding operations 
of the magnesium storage drutji: ,,. (See ., liJigu:re , 2.) Some of the drum mech­
anism subassemblies are currently being assembled. 

The etched ccpper/Kapton bus 1:1trips have been bonded on one of the 
qualification model solar arrays (Figure 2). Pr,ior to tht~ bonding operation, a 

· sample sector of panel was fabricated with du~n1y cells ~n(i scrap pieces of , , 
bus material. (See Figµ:.~e 3. ) The pµrpose of !a~z:icating this sample was to ,, 
evaluate the untried procedur~s and 'tooling developed for the full-size panel 
assembly operations. E>ome n:ii~~r problems w~z;e u~

1

fov~red during the 
fabrication and have su,bsequently bee~ ~orret:tea!. by t~9ling rework or by 
revisions to the procedures. Amofl:g,, the probI~Si• n9t~t~n~ solved were 
the following: ,. ,,, · . . • , ! 1 1 nII, 

• • '. ,. .• , I '•· , i. i '• . !'i ',':1i1:Ji 

!) wf0kfing •of Ka~t!l'•Ub~,r~tf edger~ ~t1~1i~~iii.1~r joints 
2) w #:~nklirig ·• q~ J 'P~~~ii sub:st~~i~ undeJ ,: tbh1

d~fijll:.i~;b~bed,iate bus 
(lOcated between inboard sector and drum/panel interface) 

1, ' , I 'I 

3) Improper seating ofv~,cuum, bonding fixtu;re 
1 

,, , , ,, 1, 111 111 
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: 



i I 
111 

Figure 2. Qualification Model Solai· 
Array and Storage Drum 

(Photo ES28313) 
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-1) Incomplete stripping of Kapton and ad.hesiVt':! in areas o:f bus 
material wher e solder joinh aa:e r ,equired 

Fabrication of the new thermal shG>,ck and ,cycling,; test samp~es has 
been completed and delivered to WPAF B 'fdr testin'g. l -V curves were ' 
generated for these samples with the pulsed .z enon · sola1~ simulator .. 

I I I ' ' 

All 14 of the 3 x 81 cell groups for qitalificaj;ion fuodel papel_:haYe ,, 
been assembled and co1npletely inspected; Test' fixtu'ire 'and test spec;;ific~'~ 
tions for evaluating the cell groups with the solar sirrii.ilator have be,~n !f!>tre'~ 
pared, and measurements with the pulsed z,enon solar ,s;imulator ,co:rinplete,fi, 

i ' ' t 

~ , j . : , ,· I , • ' . . :: , ' . > 11 An additional section of the fabrication spe:cifkatf:On for t~e ~p~~~- ' 
1

,, 

panels has been prepared and released: This document }:ilef~n,es · in d:~ta:~itrf•,e 
assembly and wiring of live cell groups, bus strips~ r1:e'f,ereln,ce c ,~Us(n-a:~ij,l,e,s,; 
etc. on the panel substrate. · 1 

• • ' ' • • ' . ' H '' 

i ,, !':: ' 1: ' ' 1·' I 'I 'I; ,Ii i:::i:::I 
The assembly requirements for th: dr~~ ,T~,c~a~fS,lfl and ~~o~~tii•:: I::::,: 

array subsystem ~ave be,e~ pr,erared, rev1ie~t~1' 11 ~n~., {~~;asied. ,. Th~::!~'~;m:1j n:1\)1 
process test requirements sechon has _b,ee!l ;di~r:f '~d, :r~ E1,pect so~~:fft~:,;l!fi 
test procedures. The.se _p~oc,:dures_ will be e~~~ua!t,ed itill:llhlng the ,e111g~fie1ei :r 1if1~ 
test program on the quahfication unit. • ··• '.:} :iiti: 

,,;, ;. !'iii1·1:::1 I., 

' !, ;li·i1 ·1!::.)!i!f,:.:;;' 
1: li ' 11' ·:, 1;IH"'. I 

' i ;:. :: !i::!;?i 
DESIGN AND ANALYSIS TASK 

:, ·'! ,,'i ,' 

;,Ii ',,,,I, I; 1,,·,1,:1,l,1 

:, , i ;,f,:: ::: :i:i!<!ili:'' 

The design effort necessary to provide .full.' 'liv,, e. - 1~ .. '.~. [I .,c.ow,er
1
~g,e iio~li ~.,·. ll ... '1.~.: . •. • .. ·,l:!i 

flight solar panels has he'e:n started. Thls ,cli~rtg~ ' ik~:JJ~,~1j 1 ;#1e reph~~~'~m~I:. 
of dummy cells with 7.2 groups of 3 x 81 lhr,e ,ceUs. 'Tl-ii~!' iiu brim:g 1thbttiH~t 
number ,of 3 x 8 I groups on the Hight pane[ t~ 142,. Bep,ause ' of th~ spic,~,'$ 1 

1

iii, 
'occupied by the reference cells /modules, the t~ta:l ;ri.u'.IB:ij'ef o'f gro:iiips is slX: :\ 
less than the number required for providing 15:00 watts ~t l30°F, 

1
• I,' 

,· . . : •,. l: ••, !,f. The procurement documentation (procur,em,en:t specµicatfon, ~tati~,-1 ,,iji 
ment of work, and purchase request) for the additkm.al 8 mii.l 2 x 2 cm s(~~¢gn , 
n/p flight unit cells has been prepared and pla,cem,ent ,of the ,order is exp~~~:~:a::, 
in July. An analysis of tlhe curr,ently planned Uigh:t p.an,e[ is under wa:y. ! \ ', ·. 

Included in the analysis are the following items.: · 

1) 1-Vcurvesforpanelat75°, 100\ l3 :Q0 , 150°, 160°, [70°~ 
180°, 190°, and200°F 

2, Panel power ou.tputs for: 

• 1/3 of panel at 2OO°F, 2(3 at 180°F* 

• 1/3 of panel at t8O°F, 2/3 at ,[7@ 0 F'* 
• Entire pane[ at [ ,60°, 150°, ,and ll1(]) 0 E 

I I ,, 11_1 

I' 
l 

, T 

l 
! 

'I · 



The Hxt i.u-r~ for supporting the 1:::ia nels in a vertical plan e during dec•­
tri,;::ad. tei,ts with the solar mimulator has been designed. This fixture will 
also b,4~ Ul!iled d ur ing the panel assembly for work in areas that are difficult to 
reach ·1,vith the. panel in a hQrizontal position on the table. Assembly opera­
tions that wiH r equire use of this fixture include final wiring of reference 
cells, reference modules, ancl temperature sensors and rework, if required, 
of conventional ceUs located in center portion of panel. Since the fixture will 
b e employed du.ring the initial panel as.sembly operations, it will be designed 
to accommodate panels by themselv,es or attached to the drum. 

Addition of the strain gauges to the boom length compensator design 
drawings has be!el!l completed. The study to determine optimum strain gauge 
wire routing conduded that a simple service loop within the tube w.as the best 
approach. Other ar:i.·angements studiecd proved to be too complex and/or to 
have a potentially undesirable effect on panel tension. 

'To pr.ovide .a ,current baseline co.nfigiuation to the experiment inte­
grating contriac!t,orp aH interface control ciirawings (ICDs) oif the sub.systems 
and unit.a h.av,e been reviewed and U[Pgrad.ed. The necessai!:'y modifications 
were all mfuor changes caused by finalizing the detaiil designs. 

: ' ' 

PLANS .FOR Nli::X'T QUARTER 

Ccnnple:tion of lfuU-c,eU ,coveirag,e design task 

c~~~(;etion of qualij'icadOri IIll~d,el of rthe solatr array sulbs:ystem ,I( (, I " 11,, > , ' , I,' 
'!, · I 

11 · I ,1, 
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SE CTION V 

ORIENT.A TION SU BSYS T E,M 

SUlVlM ARY 

The orientation subs y ,,s tem automatica [ly 1mai.:t!l.ta ins the s,olar 
1

pa1n1e!l 
l!"l"Jrrnal to the sun line. ~t ail s o provi des signal and 1p o:wer tran sfe r lfr ,cu:n tllh e 
sofa r panel to the sp ace,cra ft a nd a deploymem.1t ine,c'ha1nism whkh ,cib~pt i:1>~:ys d 11e 
stow,ed array to its normal 0 1Derating configur,a tiG)tiL T he subsys1tem ,oon;siish 
of essentially three su.ba :ssemb1ies: sensor grou p,~ c,ontrol elecrcr onic s 1mnii.t,~ 
and orientation mechanism,. 

Activity during t~iis period centered on acg u.is it:iior1 of com1Po1me,nt pa.r ibs and start of assembly. 

All components hav1e been receiv,ed for the ,or,1:entatiom. me C:h21m~i~1~ 1 ::fa~i ,' , 
su.n semsoir :gr0u:p,. As ,s ,emlli>ly ,1of some , of ~he 0,rienta1ti0:n mechani:s~ j:'s~~~'~!iS1!~~..,: 
biies has bee,n completed, an<i:l assembly of t~e flir :st m.1e,chanisnu. is ii !Iil J~~~1g:

1

1t."1j!!,ss,,. 
CCi>mp.1etion otf the contll'1Ci>[ elecit:r,onics unit has 1:!>een ,h el:d iUp awati.ttt.11.1:g ::s,mm10J

1

e) 
higlh reliability oom;p,0n,,enlts. ,, , 

; I I i:' ii,:!,;,::: 1

1 

Coordination meetimgs rha:v,e be,en held 't<9 di~s1c1u.ss the ori1enta:ti
1

ofy'. 
system intierface with the .Ag,ena v,ehicile.. · ,, 

All engmeering-:pll'o,cull' ,ed ,compo~en.ts ,w ;,eire ,, ir1e,c:,eived !by Hu.:glhe,'s 
ar,e being used in the ass,embll.y of ithe rne1chani:s1m. 

I" ! ,,; , ; :1 , ,,,. I;' , The sig,nal sl~prim:g.:s (Fi1g11!I' ,e 4~ w 1er,e ,dl,ellivetr.1edl wiith no ,va:r.ialttp1 ft~~ 
:r,eq:ui!!'ements. The pow1e:r iri:m,g:s had a g .enieral p1r@1:!>l,,em w .ith ithe wir,e, i!i):,~1:111~

7 ti@n which tended to s :epal!:'.;at,e ,:when bent too shairpliy. Tlhis was ,co11".ir1eict1~I'. i}py1 i 
added fo1cal encaips11iatiom 1l(Figuir,e 5 ).. , , ' , 

11•11 1
1 
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I 
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Several EOs have been processed to take care of minor .pro blems that 
occurred dur ing component part fabr ication, Most of ~nes e were in the cate­
go Jt· y of 1ninor dirnensional variations. A basic probl em was encountered on 
t h•!!! magne.sh1.m housings involving the specified anodize finish. Essentially, 
t he anodize would not permit attainment of required dimens ions and finishes 
in ma:tiing areas 1 and tended to c'h~p off. Rather than anoclizing, n ickel plate 
ha.s been used .on those areas to obta in proper dirr1ensions and finishes. 
Then, some •Of :·~he nickel su:rfac.es wilil. 'be painted to obtain the high thermal 
err1i:t:ta1ne,e required. Orientation mechanism housings and the drum exten­
sion a '.rm ,are Shown in Figure 6 .. 

CONTROL ELEICIT'RONICS UNIT 

!F'.a11Driiicatiion .of the contr0l ,.ellectr,01aics unit (CEU:) housing ,and ,circuit 
boar,ds was o.<D:mil!pileted during this ,period. Assembly of lhousiing and circuit 
boa1rds was oomp 1leted; however, a .£ew functionally equi:valent ,commercial 
co:tr~1l)Ol!l,ents w1e(t'e iinstalled. The!s,e comp0inents wiU be r ,eplaced wilth the 
:higi'h r ,e'il.ialbillwtiY p:,a~ts when they 'be,00,rne a:v:ad.la ble a:nd prior to ,.enviir0nmental 
te!l:tm!g .• 

. A ,c,c~p,tan,,c,e testing is 1unde!r wa:y aind wiU be co:rmiplleted ,during the ne:xrt 
period.. 1Ca.r,c11!1.ilt ,cards are JJndividnaUy tested prior to testiing ,the entiTe 
uniit.. 

Smme ,~f cth:e C:EU harid:war.,e is .!!lhown in th.e fCi>Uowin,g tfig:ur,es: 

JF~1ur,e 
,.., 
,If 

:B Partial Asis ,enmlblly 1l{ 1CG>:mmuta.tCi>r,, ,c0:v,eoc-.s,, ,,etc.. !I',emov,ed) 

lHousiimg . 

;\ 

Steell.".iimg :an'IIJ. lltate ;$hapin,g a;nd 'ir ell,em,etrw- 1C01mdttdiaming 
Ci!',ouiiit 1

• 1Car;n1 . 

i 

I ! 

I • 

I 
I 

i 
f!I 
I ' 



' ' " I 
J 

i 
' J 

11 
:r 

I 
I 
I 
i 
I 

I 
lj 
h 

I 
i ' 'i 

II , I I j 
I 

I. I 

, .... , .. ,:···· ····:" "" -----';j 

!: 
" 1•• 11 ·,, I i i. I 

,11 ,1, 111 ,1 ,i, 111 111 11 1111 111; 11 1 111i1 11111 :111 1111:i 11 i1 111i1l 11i11 i li.! 1' r•,~t~1I. 

Se-vera.
1

1 n n0diifkations to ,tl:N,: 01rien t aJtion 1r:nechanisr.n we1r,e in:v;est~~~;;11:t~:1i!i 
by Hugh es to det.e,11n1iue their feasibility. ffhe 1fo!l!lll}wiing 1tn0diHcaitions we1·e 
St:\ggested by tMSC 1P e 'rsonnel ar1 p!Uterttiial aids -!10 s1Da c eC'r2Jft ,ope1ra:tfom ,fLexibility: 

l) Inc(]11r 11001:r:a t iion of a p0Hiti011 ,en ooctle1r ,: m:.n 1t:he ,su,ppI1xr,t a:2Kis,. tmiis 
invo!l :v:,es attaching an enco(lecli ,<i::lis,c 1ti0 '6he support ,a~ds ilwusiing .. A o.oe,ptad,, __ ,,,.~..._ 

2') 

3) 

4) 

R0tation 0f !the c0ntrol ellect110hics 1tmi't .IUW de.g:..·,ees em 11Jhait it iis 
positi0n,eifl. ,under the d1,um axiis anz:n maithe1:r rtrha:n on ;~he ,o~pmsiiltie 
side. mhiis rnod has been ,diiq,p:iped .• 

Addiitii0n •.~f ;another pair 1;:,f ip0:we.1r ·rd:ngs :0111 eaic'h ,axis :so 1t halt 11Hme 
cu'l·:re111t !iir,am t

1
he c:1 ,rr:a:ys ,cain ,tl:l.e s'P.liitt intm tw,0 s :epara~e,, 

1

mdiie­
pendent i!li>a1Jl11s. This nloci:l iha,s lbeen ,,rfrr,qpp<-!d. ------------.-~----... ----
,Gha:ng,:es .in 

1
instrumentat&on ,and lfogic tr:elf}uiire~ !to ::i.~esltri1clt fb,e 

s1a:11~p0111
1
t axis rotation to 180 ,d~g1:re1~,i> on the s iide li1:f ,~lile 'Me1hiclle 

oppo:s i~t e ,ji0 the LMSC tfiix.edl ;ar.1~ajy: .• . :'Irh.ifo n~1;_ocl ih;a:e. beieri ,~api~, 
in fa~o:i(!:" ,~f 1im1p'lementing a il iir1ri~tec!i-,1t1a.:t:e 'Ctl>~'n'JJnand m(l)1t.=~ , 

'···" ' ,, ' Mass pr01pe.-ties doJta and inlio<m,c-tOm1 ,omn,o,ei;ning -the orii~mili!oil©'1 !'~""* '' 
trcc>l system ha . .-e ,l>i,en £,m-.nis!hed -to =sc ••~O ,,detf.,,.;me the ,<>Df,ec~'• ;xi,~:•~~ /' j 
FR:USA on lthe s:pa~1e1cra1:fit attit:ud:e ,d,ynaim.i:iic:s,. 1Ilhii'tl ib1:fmr:matiion :~m)cll:il~iies:: .'.

1 

',:; I 

, , . I 11:I , .ii i:i.i:1 
I I , 1: 'j• :1 I I ' -a) P.l-y'.stfle1r es is ri.n ,s:w:itchiill!g :olf 1t"ias:llg(~g :s,e11ts.0ir ':s llCi>:~:k!CClti: , 

in ilter1m
1

s ,©!f "1Jhe C<i>Tle--,o~-~1e:w ,~~g;~:~+' , ~ l~fNnniel? ' 
' ·,. I ' 

,\ 1 I' I ~~ ,I I',,,:!: !1:t, iI!Ji~-11lli!> 1-,da~)e ib11.oc!k :d±ag:r:am ,(l)'f C~iu~ ,, ,
1

• 

c :) t&eact~om •~heel ,:con't'l-.:o1 s:~~i~~m. :~~p>~1J i}£.i1eattm~ 

,d~ 

f r) 

PlLANS FOR .NiEl:l!:[' 1pm~Rl!'IER ;/ " 

• • I ' ' ,; ' , •· • ·, '.: • .••. ' • : ' it/:' , i : . , '1' : ' ' 1', 11' Coznipi1et11Jlllm '' !ii)lf :~;be ,a::s:Htembl'.¥ <!Ii 11Jhe •·o:o:-wen~a:~~<p~ :1~~:chamll:s~J ,rs~ln!-,, 1~1~1~s,:wr l
1 

griio~p, ,and tke 
1

C0~ti~~ll ,el1e1c
1

tr;.c>nics ;lllfJi:~ ~ ! I si~,~ied~~~~~::!~~.::~he ~;~~t :p!~t1a1~~::1:; • 1. 
P ,er_l£1!)1'Inance tesit~!g i'airi!l,: 1~:~

1

:V:~irOtmlJEµltal ;Elll,~,t~g '1~~'ii~E:! : 1r111bsyis/1;,em, ·~a.~1[1, ,~1e : 
mdifaated after 1o~l'.l1:et111imm ,.o!f 1the as,s,e:mlb~~h ; ti:. ' '' ! , 1 

,J 

I 
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Figure 4. Orientation Subsystem Drum 
Axis Data Sliprings and Brushes 

(Photo ES28 319) 
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Figure 6. Orientation Subsystem 
Housings and Shafts 

(Photo ES28316) 

Figu:re 7. Partial Assembly, Control 
Electronics Unit Drawing 3169042-100 

(Photo 4Rl6393) 

17 

I : 111 
1 

: ?:- ::-:::! ,.:i,,I •I 
Figure 8. Partial Assembly;, .Con~rol, • 
Electronics Unit Drawing 3,16904~~:l:~q, 

(Photo 4Rl6392) 
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Figure 9. Control Electronics Unit 
Housing 

(Photo 4Rl6394) 

i 

Figur~ 11. tb~qher Drive Circuit 
Card, CEU Drawing 3064228 

{Photo 41;U6389) 

' I 
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Figure 12. Steering and Rate Shaping 
and Telemetry Conditioning Circuit 

Card, Drawing 3064225 

(Photo 4Rl6386) 

Figure 13. F~ont End Logic and 
Buffering Circuit Card, CE'tJ 

Drawing 3064222 

(Photo 4Rl6388) 
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SECTION VJ. 

POWER CONDITIONING AND STORAGE SUBSYSTEM 

BATTERY/ CHARGE CONTROLLER 

The schematic of the battery/ charge controller has been con~pleted 
and released. Detail and assembly drawings have been con1pleted and a:re 
currently being checked prior to release in early July. 

POWER CONDITIONIN'G UNIT 

The schematic of the power conditicming unit has been completed and 
released. The detail and assembly drawings have been completed. Check 
of this design will begin in early July. 

LOAD BANK 

' ' 

Analysis and design have begun on the load bank for. the cutre~t1!f ; •••• :, !i 
planned flight solar panels. The schematic and detail design of. this unit will ! 
be completed shortly, with release scheduled for mid-July. A thermal) , , '. 
analysis of the load bank shows that the resistors will reach I,50~ c::; irt I slJg~tlyi::: 
over 2 minutes. The analysis was performed assuming that the .re~i~~c>:f ; ; :1:: 
would hold all the heat generated. This is a conservative apProa~J:i, :i ~~f i~ 

1 
1) 

the 2 minute period, very little of the heat will be removed by,th~ \ ±ha.$1~1::is. , " 
The analysis will be checked experimentally if possible, but. indicati4ns' 1 ~te , 
that one 2 minute cycle for the load bank is reasonable since no resistor in , 

'ii I 

the unit is powered more than 50 percent of the time. , 

BREADBOARD SUBSYSTEM TESTS 

The ambient and thermal breadboard ,tests of the power subl!llyl!lltem 
have been completed. Several minor problems were uncovered during the , , 

1 

i ~ , 

test program which,after being corrected, were reevaluated by retesi., Dur- 1
1 

' 

ing retest, all circuits performed satisfactorily over a t~mperature :i;-ang,e ,of ' , : 
-25° to +185°F. Since the expected range during the mission is+l~0 to +i40°mt :' 
the test temperatures represent approximately 30 percent margin. , ' , 

BATTERY CELL PROCUREMENT 

The procurement documentation for the battery cells has 
and an order for the qualification unit cells .has been placed. • 

1

Becaus 
increased cell costs and program funding limitations, the following 1 
have been initiated: 

PREQEPING,:: :~4~E;: Q~"I ' 
', );:•II' 

I,! 

' 
11111111:111111 11 



1) Six of the spare c e lls for the qualification unit battery will be 
used for developrn.ent t e sts prior to the qualification test program 

2) Only the qualification unit cells will be procured at this time. 
The split procuren1ent is also desirable since it ensures the 
ava.ilability of fresh cells for the flight experiment 

3) One battery/charge controller assembly will be built and employed 
in the qualification test program instead of two as formerly 
planned. This change is not expected to degrade or have any 
significant effect on the qualification test program. 

PLANS FOR NEXT QUARTER 

I) Release detail and assembly drawings of the power conditioning 
and storage subsystem units 

2) Begin fabrication of units for qualification model 

· 11 Ii 



SECTIOl\T VU 

INSTRUM:E:NTATJ[ON SUBSYSTEM 

SOLAR CELL ELECTRONICS UNIT (SCEU) 

F'abrication and assembly olf the qualification model SCEl[jf has be,en 
completed with the e,,ception of a f ,ew high it"el.iability c ,cm1pon,ents th.at haivie 
not yet been delivered from the vend.Jr. , Corrune.rdal-grade pi:11.1'.'il:l!il b iave ibcem 
temporarily installed to aUow initiation olf ,,milt testing. The coniimercial 
components will be replaced by flight-qualifi~d c,omp~nents priiolt' to forn;ia[ 
test operations. Formal testing w!i.U be co.inpleted !by :th,e ,end a£ Jru.~y. 'l.7he 
unit will then be deliivered to bonded stores. The hardware is slh.own ii:n 
Figures 14 and 15. ' 

INSTRUMENTATION CONDITIONlNG UNI'f. (ICU) 

Fabrication and assembly of the qualification 
been completed. A few commercial grade compoµ,ents 
complete the unit and will ibe replaced prior to formal uinJt 
will be tested and delivered to bonded stores in July. ·· 

STRAIN GAUGE AMPLIFIERS : i :ii 1 1, i 
. ' ' ' : ':i,' ::;;:; ,:,:;: !i:1: 1

: 

Delivery ,of three strain gauge :a~Rlifi~rs '!tor 
is expected by mid.:July.. ' · · '' 1 ' 

COMMUTATORS 

Delivery of three PAM corp:mµ.ta~~ts , fe>r the · 
modified to be compatible with '.the 4g;e~a l~l'Of,esshr. , 

I " ',j •I' II 

ACCELEROMETERS 
I I ' ; 

1 I: '.1 · , !1 , 'i I 

Ten :t:O. 1 g for,ce balance ac'c~l~:tqmeters for 
' , j •1'1 'i' I· 1 'I II j have been received. ,' · ' '· 

PLANS .FOR N.EXT' ,QUARTER 
,,·1:i· ,:,'::, , !I 

SCEU and '.: ICUi 
will th4!n 'Le shi~p~d :to 
array subsystem iC:,f tne 

I 

.. ' 'I • • 

: ••. · .: 

1l'h~ 
I I I j1 ; ,1 ,: 1 '1 

pe µi~~,P~~, 
. ,I 

i1,'. 
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Figure 14.. Partial Assembly, SCEU 
Drawing 3!169 1035-1,00 

(Photo 4Rli6391J 
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SYS'!r'.E:M 'Jr' EST 

SYSTEM TEST FIXTU!RES 

.A .system test fh::ture :\.1/::ts rec,ei'V 1ed fr·om the Hughes 0Uthr,e:l.· City 
fabrication and model shop. 'This fi:ncb1.:me houses aU lFlRUSA '\M:it:its ii.nchicllin:g 
the drum mechanism whlich lis mount,ecil in the launda or rfIHr,ed.,ep!Lovm,enit ,con.­
figuration se,ci1ired by hracfoet:s and py!l.·otechnic r ,el,ease 11.n,edha1111i:am:s tina:t 
will be provided by the int~grating ,comtra,ctor. By app!l.:yi~l .:l{~trtica!I. SHUti})p01:t·t 

to the outboardl or aflt end ,of ltlhe dru.rn m ,e,clh,M1;li.1:1m., gtr.ai11Jt1,:!~i~
1

~ q111M:!! 'S wii.[l ibe 
effecHvely ba!l.anc,ed out ancil wiU aliow a lfliglhlt-simm1lat;Ei,rJ). ,dlep~!ll>rment lt,est 

''hfl"htt ' d ,,:', ,,,',,
1

11
1 wJ.t 1g - yp,e or, nanc,e. , , , ·• : i , iH

1
1
,~1i1i,, 1 , , , , 

' : •• 

1

} 

1 i!J:liii:li: . ' ' ' ' .. ' A harnes S wii.U !be falbricat,edl. f Oil' th1e test :fixrf:iur,e.: (1siMl~t~r; ltio !the fli,ghlt: 
harnes,s) t ,o in:t,er,con_ ltilec_ It all ,of_ th_ e pow_' e~ ieo_md_ li.tiJomm:g anid is l1ti. i:!_>''!~a.. ·_ :g ,_e, '.· ru.n1ii.t:m Wi_t_ 'Iii_', ,.: 

J '' !', 1 ;11
· , ,',

111 11,1 1· · · ''"' ,I ir the oiri,en_tation mech.a!t1l.ii.sm and aUow th,e ,em:tilrre exp~_ll'· , ·,, __ n __ _ .·, ji ffl_•·· :j 110_ p,era.ltre, :aull
1

_ :am_, 
• ' ,;, ' i' I',, i''::11, 111 ,, IIH'I i ,, ., : 111 ,. ,, 
integral system. . · ' : ' :_ •_::, ,1 __ ,'j'l,''i_1

,i_
1il1 •1,1' ,•. '.. , · ·, _· ... · .· 

' I ' ! ,i , ii !i(i jl !! iii ' ' i' '· ' ' . ii !
11 

I ,I 11 .I;-:;·::, !•1''1''·111 11 i i ,: ' :,,, Ii I I:' i! 

Thie fiix,tuire h.as beem s ,et ~p ~~t~ ii~~~ :~~te:r ta[qll~: i'l:~l "1! !; 1gt1~;$:~ I clht~c~~~~i :::: 

made. Ito ch eek th.,e. i. r ,c_ om.• p. atii.. b. i.·lli~f_,. !(. ,+_,_,_e,_ :_:_::~_;_,1,1 ;

1

1

IE_1_,_ :i :_ -~.'. '.· u_. •,: :,•.ir••·. ~ie_' ;_:_ f_ !, -~ •.6·1
. ~. T .. ~#'_ !_i l'·.1.')~_i, ~'_:_1

:_ ,_ '~~-

1

, - ~ . a _:m. •. it .. · t ... !••·i _,_•_!_ i _·.;. •_•_!_! 

dep!I.Cl>y lthe solar array fr:om, tth~ , :st~~~;!~~! ~!~:,?~ co;~~,, I ; ij ! I~~ ::~,1! !~ ilJtOSlb~,: l'I ·,,, 111 
?Veil' the w~rt,er rtabll.es lft1om rh~~:~ ~~1w,~ii~ii~tf It~ ~~~~{[ J, -~i:;f!~~,~ lm,~~,r,,f~: 
1s not feasible ~-eqtus_e, 1~heP; lbh~ :f•ill.t~ li'~!:~~~\tl~, :I re[~~,:~ JI , 1~11,~:tr•~tec~t~ ,ifl !!! 

r elea s ,e me c!m;_an~sn;i. 11.t ;ds o • ~:,ni9\\lf~S !i~!t&,_~ I 1t1~~~
1

~le, ,lf~r1~~ : ~ , t :1 , , ~~~n.~ :; tllue: 
1 

'i :, I! ·i:I 'i ·1: 

array in a tiight :roUed-~lR ,comfi1g,r;a(ib~ ::~[li!!~~wdw~ t!he i~' ,Q ·. ' I !~~end 3 t10 I t .I Iii 
5 iiltilche :s. _ If the, .a~ray w,~r,e allowed t~ i~~i~~,fi;Jut; mt~ t '. ''i!::~ :'M~,.,~~ljpo~;iti~~i 
iberf:ween thie walt:,~!l'. i table:s,, the. ,exte~,dt~~ :; ~~~~!~:i~_ cjw.d 1i>,~~~ll1 :, ir _. ',_.~. ]_,:_,_ ~., •. jt. lh)e :s~_,_de ..•. '!i i 

of the taible. ' It app,ears, th,erelfore, ttib;a~ 'thie ':depfoymenf '~- ',,., ' I ~y i~ l~o '[be ' I I': ,, I 

acc,C1>mplished away fr,om the tabtes,, after. which the :array 1~~i~;il~~ !.~:e~ad1e~ , 
from the ,oriientation m ,edu.antsm amid S1ecurecll. t ,o ,adr~ me,clh.~~~i~~ ;mo1W1tilm,g 
platfCl>r~ ifixlbur,e fo,c.at,ecll betw,een th,e tw,o tab[e;s, Exten:sii.on ia~,!1:~i~tra:btiori : '·, • 
tests will then be conducted. ·• . 

' ' ' • ' ' ( ;, ': .. ! . i ' :: The design ,of the platfiorm fi.x.tur ,e .f1or supportin:g Ith,~ ' di'1u:!lb. me,chait.ii:smi 
betwe,en the water talblies liS ,completed. !F'.abrkat

1

ion i:s sch,ecll.ht~iii tqr :~he n~u:~ • I 
quart,er. Tkiis iPlatf,orm will also be l\llltiilized as a handling fm~~;e.: , , ; , 

I 1, I , : I 
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fi:g,~r,e [ :6 :: System Test !Fixtur;e 

(Phot(l) ES:27:6 :70:) 
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and :module signals to check out SCEU ,operation.. W 01, d mmd fa~anne thn:iJJ::i.g 
sigrn:i1sp which are nonnaL11y g,enerated by the Agena iPIC~[ }!)!l"0c ,e:sr~0r,, w ii il[ 
also be generated by the tester. 

The FR.USA AGE tester,p plus r:n. 110 ,amp ere 20 t0 ig rv:©l~t :sola1r sinim­
lat0r supply., wili be shipped with the I'RUSA e::iqoerin1,ent t0 LJlJISC a :n:d ithe 
launch site t0 perform functi0m.al checlkouts of the ex;peri:r1nen!t~ as ;i·equitt·ecl,, 
independent 0J fhe Ag,ena tele:rin,etry., ,command, at'l'd po:w,er :S"l!lib>:sys:tems. 

The FRUSA AGE tester (with its ancillar::r powe:r 1slll.ppll~1Y~ rwim als,© ibe 
used at Hugihes d uring the systelln test pr~gram.. [n -addiltii01t1. :b@ ~he IFlRUJ'S:A 
tester, the f©Uowing 1Equipm.ent is r ,1?q:t..1.irecll :bo rped0rm tfa1e 1die.ibail lt,e'sit:mg ~:fba:rt 
is planlil.ed: a magnefrc tape rec0rde:r-, PAM d 1ec@m.11lll1..ttaitl0ll."111 ;a: :six--clhan1111:ell 
brush r ,ecorde,r, a time ,co.cile g ,en,erat0r, several s 1malll 1di~gi;:t.cil,ll rv©llit:met1e'r :s,, , 
and an oscillos,cope. AU of this test 1eii;1uirprn.ent w ii[U !be m ;ount1e<ll im :a !sltamima~d 
19 inch rack, 

'[',e i1emet:ry data str,ea:rns f!r0rn tilie th:r·,~.e FIRU:SA 
r ,eco[l'lded ,cm magnetk tape durdng Hughe:s ,systenn tests !fior !SilillllJl:s1,1e1t11111E~1n1t 

reductiom.. T ihe 24 powe:r camdiiil:dio:ning lt,e'Lem.etrriy siig,nail:s 
the te:st,etr :(with a c0mmuta:tor :simiia:r tto tlha,t :u :s,ed i111. ttih,e 
a.Jmd alls G> r 1ec-(!)rrded on tape .. 

'OC'ihe PAM de,comn::na:tator 'w iill :c,onrv,ert the 1d:ig:ital 
tlae £@:ur 00:rnrm,ultators iint0 analog :signals :and 1?:r1~vii:cil1e !Sli.mu!lltai:ro:1e1(!):10l:S •. ~.11i:,~:1.11W~1.J~1L 

of ;ap;ptroxim:ately 'tem. ltieilc!m 'etr;y- siig.nall!s .• 

A 160 atnjp>er,e,, :2 0 to 4:4 ·ivi~lt 'SUjp~ly wilil be 
power 1oaJbiliiln:g, sl~prim;g:s, 1s1mila:tr ::a:::r::ay 1cufir1ent :s1.trtllll1lc}t:1;,. 

bly. 'Il:'his 'Sllll~ply win ibe pr:oiv:irled !by Hughes £er 1tes1tm:m11g 
iar supp1l:y wa..m be pir,ow:ided rby LMSC !Eor s1pa1ce:cir,ait ,mlo-e:iz:.r.-,,..;i.,.,.,,~~ 1!1)1e:1lll!LW11~J:11-, ' 

D!CJ>C0MEN'Ir:A.T:ION 

''['[he FiRU'SA ,qua.11.ifi:c:atlimm ib~st fPILa:~ lhas be,em ,oomrp>ILe~e:~:. :. 
a !l.1 ·sy:site:rrn ~ev-,eO testirn;g ttmalt: ·:~~,i[ll 11I>e -0010Jd:u:,c,tced i11J,ll1Jd,er ,a.ni1.ibii.,enlt1, :ivd.!br~ltr.i~t~. 
s,ollar th1erma~,-va1cul!lm :c1omdl:itions,. · 

lPIANS F:Cl>!Et NIEX'[' iQ'lJAIJl''['!ER 

; • . : • • .1, :· 4:~ Wrt:be s:y-sltiem lt:1e:slt l(l)~01c1ed:ur1e:s lfaor 11Q:11:all!ii.!f;i!O~~olm _ ~e~lt~g 

15[~ _f;abriiicaltle ffldl~~g aimd hai:0CI1Jlii111ig tfii.x~ire ~~II." •1,!!!·11•111:i,,.,, 
I ','.' ,'' 1 I, l,i'1· , , 
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SECTION IX 

RELIABILITY 

Fifteen k,g books have been distributed, one for each unit, in which 
the results of tests and any other pertinent information regarding the par­
ticular unit will be entered by the unit engineer. These books together with 
the Quality Control History Record will form a complete history of the unit 
from its inc~ption to delivery. 

Tl.:e preferred parts list has been revised to include a number L" high 
reliability military parts; these are the established reliability (ER) passive 
components and test extra (TX) s·;:miconductors" These parts are readily 
available from local distributors in the small quantity required for this 
program. 

All electronic parts for the qualification model are bein5 inspected 
in the Receiving Inspection Depa"'."hnent. Inspection is to specifie 1 electrical 
parameters, count and damage. 

Inspection of the solar panel and electronic unit fabrication is 
continuing. 

PLANS FOR NEXT QUARTER 

1) Source surveillance of high reliability to parts 

2) Incoming insp~1:tion of parts 

3) hispection of qualification model components 

4) Fabrication inspection 

5) hiitiation of TFR system 

' ,'I 

" :, 
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1:»(IIIC: f.VM[l!L,n ~::i::1on·ir~«n. !)A "B' ii~ • ii V.11 ICb 

E:ighth C:hrnirtel'ly Technical P :i:ogre ma Repo:t·t - F'l e::ir.ible Rolleci-,,Up Sola.1· Air:r.ay 

·-·--·--·-··· ... -·---··~·-----·-·-----···-----------.. -·-------------·--··--·"-"'"' . OltllCIQ IPT IV IE NOTIEill ( 11'),po of r@potf <lltlcl lm:f1aa l ,ro dmtoo) 

~l,gh t_~g
1
~!:J:e r 1 _y_!_«:,~!~~!~ !! R '::F.O i-t l.l .. Q .. .!Y-1 arch ...!.21 . .2 . ..!£. . .?. 8 ~- ,me .!.2:LQ._, __ .. _, _____ ,,_,, __ ,,,,,_,,,,. 

Ill, Ml THORUII ( •uar r1mme, mlcilrJ/o lr111Je1, foot 1110,110) 

GEiorge Wolff 
.]:l::dward 0. Felkel 

-~Q., _________ _ 71D, ;~TAh. NO, OF PAGIIJ:S ~=:ffl=•--"-" 
0411, CONT,IACT Ollt GRANT NO , 1111, OAIGll~ATOA'll R E PORT NUMOER(llll 

F33615-68-C-l 676 
b, ll"IIIOJIIIC T NO. 6 82J 70(22} -7 804/B3532- 012 

c:. 9b. O THllR fl!IEPORT NOCUI (Any oUior nUM!Nttet tlh•t liDIII:' l:l!I CHl11Ji11•lll' 
lhlo ,.port) . 

d. 

10. 01:ITI .. DUTION ITATIEM&:NT 

DDC 
Cam~ron Station 
Alexandria, Vir inia 22314 

11, IUPPL.IIMENTAJIIV NOTIII 

Not applicable 
,a. IPONIOPIING MILITARY ACTIVITY 

Air Force Aero Propulsion Laqoratory 
APIP-2 
Wright-Patterson AF}:}, C>hio 45.33 

~The main activities on the Flexible Rolled-Up Solar Array (FRUSA) during the eighth quarterly . 
reporting period consisted of completion of detail parts and start of assembly of the development/ , 
qualification model orientation me:chanism and solu array. 

The panel substrate and bus assembly is nearing completion and solar cell bonding will begin the 
second week in July. Assembly of some of the o:dentation mechanism subassemblies has been corn- . 
pleted, and the assembly should be complete by l August. Fabrication of the control electronics unit, 
solar cell electronics unit, and instrumentation conditioning unit has been comi,!eted. However, the 
late delivery of some high reliability components has necessitated the utilization 'Jf a few fun~tionally 
equivalent commercial components so that acceptance testing of the units could oe start.ed. The com- , 
mercial components will be replaced with the high reliability parts when they become available and, in 
any event, prior to environmental testing. Schematics and detail and assembly drawings of the battery/ 
charge controller and power conditioning units have been completed, Schematics of the load bank have , 
been completed. Detail design is nearing completion, Release of drawings of all three units is scheduied ' i . 
for mid-July, Procurement of high reliability parts for the units ha. s been initiated. l)._, . 

Several working group meetings were held between SAMSO/Aeroepace/ LMSC and ~ughes to 
resolve interface problems, the most serious of which seems to be the shading of the FRUSA: panels by 
~he LMSC rigid array. The change directed by the customer to provide full live-cell panel coverage 
and to incorporate a position encoder, furnished by LMSC, on the orientation mechanism support axis 
has been implemented in the design. 

The FRUSA./Agena wiring diagram was completed and released. 
11nd 1ubmitted to WPAFB. 

.ORM ·14,73 
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The 'l'echnical Plan was updat~d : ' 
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