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MEMORANDUM FOR: Chief of Prejeeh 

11111111111111111111111111111111111111111111111111111111111111111 
14 000143660 

B YE•Ol 91 •'5 
Copy..,l_of ~ 

9 Aprll 1965 

SUBJECT: Weekly Status Report No. 29 on Project FULCRUM 

l. Camera System. 

A. IT.EK .. Dr. Hilla of Itek Ylaltecl P.E. on 5 April to 
dl.seuas probl•m• &eeoeiated with beryllium prodn.etion,. The J'tnal 
Summary Report, the last ltek deliverable, h •till undergetna 
":revision''. 

B. P. E. • Mean••• Beseerer and Quick preHnted a brief• 
in, to P.E. on & April on STL'• approach to w,atem.s •Blineeriq. 

" Me1u1ra. Maxey,~--~ and Dirks represented the Project OUlee 
at the briefing. The 1:n.ie.flns eonsbted prl.m.a:rily of outlbdng the 
re111ponel'bllttt11111111 ol the SEAC contraetor and the other a•uu-.w:late coa• 
tractors. describing ia 1•1u1ral the initial ta.111ka for the De£1mtion 
Pha••• and relating proposed proaram eoatrol m.thode and teehntquea. 

Following the S.EAC bdefin,, dt•cu1u11ioas htvolviq repr•• 
seatatives of the Project Office, S.EAC. and P·_, E. were held to uflae 
the •1·u,1u1 camera wdta to be dallverecl. The agreed-v.pen list wUh 
tentative •ldpplna deatinations l• as follow.,,:::;;? 

(1) night Units 1-40 (at leaat the first 3 will be eqlaaerlq/ 
diagnostic) (ship to SE.AC) 
(2.) One Prototype Unit (Trainiq Unit/"Jrit Teat thd.t0 ) 

(ship to SEAC) 
(3) One Engineering Model (to 'be r•talaed at P. &. ) 
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(4) One Space Vehicle Oual unit (ship to G. E.) (ship back. 
to P. E. for retrofit) 
(5) On• Camera System Qual unit (retain at P.E., retrofit 
fo:r flight. U can) 
(6) One Electrical unit (shlp to G. E. ) 
(7) One St:rutmtral wdt (ship to O. E.) 
(8) One Thermal unit (ship to G. E.) 

Mr. Stoll vi•it~ui G. E. on 6 and 7 April tc, di.Beus• payload 
thermal problems. 

C. RCA .. The t
1nothing at all O device ls nearing completion 

and is scheduled for baste experimentation with respect to film move
ment soon. thereaft•r. 

2. Spacecraft 

Mesiu·s. ~ ___ and Dirks attended a briefing at G.E. on 
5 April on the status of the attitude c:ontrol subsystem design. The 
results of the single-gyro feaaibUity study, which h ultimately to 
include: 

(l) The payload mode 
(Z) The :recovery moee 
(3) The initial acquisition mode 
(4) The drag make-up mode 

were confined in March to the payload operational mode. Two type1111 
of control logic: ....... torque integral feedback and pw.ae wldth-bequeacy 
modulation -- we:re considered in order to.allow the use of high torque 
levels in the payload. mode that are consbtent with the DMU mode, 
thus eliminating the aeed for two levels of control torque. It wae 
found that additional logic clreuitry had to ilPe added to the baslc torque 
intearal feedback scheme in order to obtain the required nohe re• 
jection. April efforts will 'be directed toward evaluating the additional 
hardware implications of thb additional circuitry. With both control 
logk schemes it was found that: 
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(1) Torque levels compatible with DMU operation could 
be u1111ed in the payload mode, 
(2) A diBlm!bance-torque bias •f.&nal must be 1.uuad to allow 
. .the settling time requbem.ent to be sathfied, · 
(l) Some marsin ove:r tho p:rediet•d scanner noise power 
has been eetablhhed. 

However, ao enluaticm of acceptable vai,uui of 4::yde payload dls• 
turbance torque• have been made to dat• um1ng analog computer 
simulation. 

A work study waa let by a. E. with ATL euu,•ntlally to obb.ln 
technical data on their scanner equipment accuracy and nchte char• 
acte:rbtics. The current G. E. 11election for an ATL type horlsoa 
sensor utilizcu the best feature ■ of the other ATL 1H1tuaora (OGO, 
Oembd.''Mod m") plus isom.-e imioq,tiosu1. Dedga cha:racterh!Uea for 
these ac::arme:re .au·te as follows: 

U ) Spectral rcu1ponse - ... 14. 1 to 1 S. 6 mic: ronas 
f2) Nobe feature (230° K earth) -- 0. 0125° (RMS). 30 CPS 

dither aoise -- 0. 15° Cpoak) 
(3) Horizon accuracy (3 st,ma) .... O. oa0 

The curNntt configuration fer the Actuation Subsystem b&11 
a total of 8 thnu11tere, all of which a.re h.yper1olic:: biprop•lluat pulse
rocket engines, utilizing the tanka1e and presnraat eompoaenta 
provided in the DMU su.lHystem. Two du1111tere (one pitch and two 
roll engines per cluster) and two sin1le yaw engine mount. are re• 
quired. Torque levels curretly pro,rided are 50 foot•pouncb 1n plteh 
and yaw and l 0 foot-pound• in roll. The approximate thrust level• 
to provide these torque& are s. 3 pounds in pitch and yaw and t.4 
pounds in yaw. Marquardt'• 5 pound pulse-roeket enctne, which has 
undergone extensive testUB.1, appears to be the leadln1 cc:mlen4er- for 
the highel" thrust engine, but Bell Ae:rotystem.s Company and 
Roc::ketdyne are al so being evaluated. The approximate one •pound 
tb:n:uster requirement also appttus feasibUe, and some ten r•umlt• 
from eqhl•s operattq at thb thrust level are available. Total 
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propellant and subsystem dry wei1ht for a 7-day mb1Sion b 84. 5 pouads 
for thb configuration and 99. O powuh for a 10-day mission. In addition, 
a. six-thruster configuration is being investigated. 

~ lan.1 Mr. Reese visited STL on 7 April and 
discussed witb.===============he cognizant Air Force pl'ojec:t officer, the 
current and future status of the SGLS syatem. Uaforlwlately. the future 
deployment of the SGLS concept to all g:rowui tracking stations beyond the 
two test facilities currently planned b unc:ertam. a.ad even if approved., 
would coincide roughly with the initiation ct the .FULCRUM launch schedule. 
Therefore, the command subsystem for FULCRUM mu1111t be designed to be 
compatible with the current sround fac::iltttes, with a built•ln ability, if 
poiuible. to .shift ove:r to an operational SGLS system later in the proaram. 

Copies of the March Status Report were delivered to Head• 
quarters on 8 April, along with copies of the "Attitude Control Sub111yste1n 
Design Study. ' 1 

3. Recovery System 

Messrs. Besse:rer,ud Quick presented the SEAC briefing 

(b )( 1) 
(b)(3) 

on 7 April to Dr. Adams and to management level personnel tu118odated 
with the FULCRUM project at Avco. I I repre1ented the Project 
Office at this briefing, at the end of which a slightly revised organizational 
set-up was presented by Dr. Berninger. Under the new business m~aer, 
Mr. R. V. Smith. (Mr:. Carbon had been awarded a scholarship for lillpRiaf;:;.:., 
graduate school studies and will be on leave of absence for awhile) are 
contract ad:ministration (J. S. Gillies), Project control (L.A. Hammond)t 
and Project seeu:rity (C. L. OHve:r ). Under the space systems engineering 
manager (T. W. Ca.how) are functional system• (T. A. Olsson), vehicle 
development (T. N. Banks), field operatiom1 (L. F. Gallo), engineedq 
analysis (J. W. Graham), flight test plans &t. evaluation (R. E. Demming), 
and product al!llsurance (A. M. Dallon). Plant epe:ra.tions under Mr. 
Belpedio remabH unchanged. 

Mr. Ba.er and Mr. Wilkinson of the SEAC group reviewed the 
design statu• of the recovery system on 6 and 7 April. 
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4. System• Englneeriy 

A copy of the SEAC briefing charts presented to P. E. and 
Avco was given to the Project Office and copies of the Program Plan 
are being edited in order that they may be releaeed to the aeeoctate 
contractors. 

5. ~tedace Aspects 

.Messrs. Stamm and Matson of G. E. met with Messrs. 
Gustafson and J'ames of Avco at Avco on 7 April to dheuea RV pitch• 
down angle and other operatioaal deorbit aspects. Aareemeat waa reachcui 
on reasonable 3 sigma val.1uts foJ' the spacecr&ft-huluced attitude error• 
(!. 3°) and 3 sitpni·:an,ular rate e:r:roi-s (,!. l O per aeeond} that a:re trans
mitted to the RV. The Project Office approved the coneept that perigee 
loc:.ation wc:u.ld •ot exceed ao0 north to 75° north latitude. A fixed pitch ... 
down angle was agreed to, the exact value of which would be obtataed la 
current Avco stud.lea. 

A thermal interface meetin, between the recover, vehicle aacl 
the spacecraft was held. at G. E. ca 8 April with the foUowin, person• 
present: Messrs. Petty, Sommerville. Stamm. and McLay of a. E.; 
Gruaib; and G.u11Waon of Avco; and Veh:reacamp and Gren of SEAC. Aa 
atmospheric model for both contractors to ,uuia in etudying the effect.• of 
free molecular heatb.ia was agreed to. In the area of heat exchange 
between the RV and the •pac:ecraft. it was agreed that separate .radiatilon 
barriers separating the surfaces of the RV which wwld be 'risible from 
inside the spacecraft were undesirable an.d probably wmeceaaary.. SE.AC 
agreed to perform a pt-ellmlaary examination of the thermal enviroam.eat 
of the RV d.uriq its pre .. tauneh condltloniag. A further meeting on the 
orbital th•rmal ennronm.eat was deemed the subject of a later interlace 
diecuosioa • 

. ~ ... ~: .-, A ~ .. ~&iq the operational :requirements to be ,uuitd ler 
preli!nt•tr thermil'. ualp work wa111 t:raaunnttted oa 9 April, 111tat1as la 

"'effect. th•tcamera operating times at pe:rtaeea of 80, 100, and 12& NM 
,•~tb. a Jja#~•~-o~r,~~!.'S time per uy oJ. 40 minutes. Betaaug½s:1¥'
,AI>{ i ~00., t~~,. 'frcm:1auneh to flrat ope:ratloa of 340 mlaute.1. and OA•p&d 
:\~~,l'•~!-~ of TOO!_ 5° were specified -• - - •- ...... ..._ • · 
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