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I have re;:).d · ... ith cons iderable interes t the paper, 
"Computers and Apolloft by Ian Grant, G. H. Seymour and J . B.K . 
SLlX011 . .It is excellent and put!> I!lany things in proper context 
which I nad only know,n piece-meal berore . I n ~y opin ion, the 
paper ..... ould warrant further publieLltion and would, no doubt, 
be inte~e5t in9 to Buzz Brockett ' e computer peopl e LI t OTDA as 
wel l as t o 07.zie Covington and nill Wood , among others . , 

Some s·m;:). ll editoril:l.l corre-:tiona ..... ould <IppeLlr 
incl ic<ltQd. i f f urther publication were to be made . Arch Morriaon 
has a lreacy ~u9qps ted the eliminnti on of privately understood 
jnr~on and the tran~l<ltion of all acronyms . I ;:).gree whole-heartedly 
"".loth his comment and rccOr:".'":'lend t h;:lt an object CllwilYs be fully 
n.lmccl in r:ngli s h the first time it is used. followed i mmediCltcly 
by the ac=onym in parenthesis , ~s in 5tandard N~SA practice . Thera 
;;"Irc so"',. minor typoo;raphicLll error, what ... ·ould be corrected by 
M cditor . 

I believe there a re several' i tems t ho:tt need cO~'rect ion , 

one rcarraTl.gement anti change of ~~pha~is that woul d clarify the 
!;Ilujecl m<ltter. one diagr am that .... ou l d faci l itilta r eady under st=tlino; • 
. md so.'llc figure captions and l egends that could "be i mprovcd. I I 11 
~ry to li~t these in proper sequence . 

~art 1 .1 a) The communications processing computer s (Univac 41 8) 
hLlo hccn· removed from London long befor e I visited there i n September 
1970 and' it i~ my underst ~~ding that Ver n Steltcr haG since 
deact i vated the London Switching- Center . 

b) This part introduces t he firat batch of untr~~81ated 
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cl The high "peed data tran ,;rni~H::ion r<lte is given ... 
ilS ," {40 . 8 i.l)/s" and 2 . 4 iV:>/ ,,)~ wher en:; in ?act ll 4 .2 and 4. 3.2 
the ~<lx imum rate iB siven il~ 50 ~b/8 und, from remote cites 
Part 3.3 gives the lower rate as 4 . 0 Kb/B . Perhaps 1 . 1 should 
rctlo. "(50 !(hIs for .... ide hand links and 4.8 !<l:>/s t ot111 for 2 
l and 111'1'8 circui t. ",) " , 'rh.is woul'" bu eon"ioH."nt with Fi<Juce 7. 

cl) 1 d on ' t k now how fa mi liar th e aver age eo:npu ter minded 
pC'::~On "'ould be ,,-ith the Apollo con f iguration but it would "cem 
to "me that the readc:r eould 'underst~d t his a r t icle better i C he 
had un a l l-up d iagr~ of ~ 5«tu r n V at l aun ch ~,d/or drawing" 
of Lh e S-IVB. IV, CSM ~d LM configuration during TLI . o r t he 
docked CS~L~ configuration . Either of the tirst two configurations 
wOll1d en;:).ble t he LVOC , CH Computers nnd !.GC to he pointed out . 

Pnrt 2 . 1 Snacecraft Computers . 

a) This i~ a mi sleadinq headin,}, since the part 
di~cusse8 t ho thr ee compu t ers locatcd in both the launch veh ic le 
and spacecraft. In NASA n omenc lature, thc a ll-up device <lt 
lift- off is calle d the space vehic le which compris es the launch 
veh i cle and ~paceeraft . Also, while it mentions t hat there are 
three c omput ers , this part doe8 not mention the LGC. 

b ) I don ' t bel i eve th<lt t he ~ep&rate funetion~ of 
the LFOC ~"'Id C:i computers i'l.re clearly enough del incated during 
t lHl lilunch, earth orbits, o r TLI . 

c) The com:ne n t " t hese three SPacecraft computers" 
~~ the .l aat paragraph is made a fter only me ntioning t wo c omputers . 

f';'Irt 2 . 2 Luni'l r ~:odule 

a) The heading is mis l ead ing sincc this par t dis c u sses 
0:1.1y tlle LGC and its inputs. Part 2.3 headed "Ut Gu idan cc Compu~er 
(LeC )" continues th is 8~~e di ~cussion . A rearrangement would 

help tl\e ar t iclc. (I wi l l diecuss t hi e unde r part 2 . 5) 

b) Pa ra 1 calls the !.GC '"thc heart of the quid=ce 
and nayig~tio~ of t he vehielc .~ Tnic s tatement would on l y be 
tr\lC i f '"vehicle'" wa s cnange d to read " lunar module when det ;lchcd 
f rom the CSM . '" Otherwise, the inititll ctatemen t is mor e t:rue 
0: ~he LVDC and t he CM cornp\lter . Referenced tigo. 1 and 2 rel~tc 
only to the LM, not the rest of thc space vehicle. 

" Para 2 says that the LGC interpr ets inputs from 
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iner~iol ~uid~~ce and ~ t ar tr~eking. Unless r am mi~takcn. the 
l.'l lu"". no .. tar tracking telelJcope and in that case the LGC ia not 
cqu~ppcd to take star tracking i nputs; this is i!I function of the 
Co') computer. 

d) In pa:: a j it mentions "star and l=dr.'larK sights~ 
i n conj unct ion with the LGC, but here aryain, only the ~~ has a 
telescope which inputs such (ef~u:ences to its own computer. 

c l In para 5 tlle !Icronym "Res " is explained as 
Kcactio:\ Controls when i t should correctly be cal led "Reaction 
Control System " . Since this POlI.l:t is dealing solely .... ith the !.GC, 
t h 1.:: para'Jro:l.ph should specifically l imit the comp>.ltcr ' s con trol 
"bility to the DPS, the flPS a:al the WRCS since it does n ot 
control the SPS, the CM/RCS, or the SM/RCS, or w~ld do for the 
latter t wo only in a reverse s ense <1.5 dernonytratad dur ing the 
;.pollo 13 emergency . 

_ f) ,,150 in para 5 I would write out Mi nputloutput 
tho flrst time , even for a computer-minded reader. The di~CU55ion 
of DSKY applies equally well to the CM computer . LM also ha~ 
a second type of DSKY c alled DEDA (Dat a Entry ~d Display A~sembly) . 

for putt i ng in t he ground voice upda tes . I be l ieve this doe~ hot 
iHIVe a direct counterpart i n the CM computer where navigation a l 
upd ates ~re entered directly into the computer from the Gext~t 
or t elescope as we ll as t h rough the DSKY. 

",1r t;. 2 . 3 L.' l Guidance C();;Iputer (LGC) 

<I.) Host of what i s said <lbout the !.GC and the PSi(\' 
a~plie~ e~ual ly to t he C~ computer and its DSKY both ot which are 
used possibly four or five times as much during a mission as the 
LOC ~~d would seem to warr~t prime pl~ce in any discu ssion of 
"Computer s and {'?DlloH . 

r>nrt 2.4 Ul Abort System 

al Here again the prime discussion i a devoted to the 
Ut wher.eas the CM computer h as several more abort modes to operate . 

b} If this is tru ly a Msecond computer " i n the Ul , 
t hen the re mu st be a simil~ second computer in the CM ~d the 
total numbers of space vehicle computers ment ion in Part 2.1 ~hould 
-be -five- instead of -three - . 

Pa r t 2.5 Com:",;:md ~:odule. 

~) The first p~ra9raph wou ld seem to ralegate the 
. .. 4/ 
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Co:n.,na .. d ' Nodule eo;nputer main l y to cont roll ing during earth re- entry, 
""d acc~pting s tar and landmarl<. i.npu t s . This computcr also h as 
,,",any otller m .. jor roles not a l ludcd to, such as 

1) Operation of Tes dur i ng CSM/I.o~l docl<.ing and ill 
retriev;>.l; 

2) CS~V~~ attitude control inc luding barbecue modo 
;,.....,6 g r ound ph o t ography mode ; 

3) SPS burns for up to soven mid-course correct i ons, 
LO X, DOl , active rendezvous with LM in an emerg ency, 
TZI , mission . abor t at many stages, and retrofire 
before rc- entry ; 

'I) orbit p l ane change a t the moon, and 
5) an interplay with the Ins t r ument Unit (IU) during 

launch and TLI . 

It would seem the CM computer warrants the lion's 
s hare of discussion 80 far as the s everal on- board computers are 
co .. cerncd. 

0 ) In p .. ra 2, it would be I>·e ll to tall<. .about the 
I nstrument Uni t (IU) as a separate part of the space vehicle, 
since it is always so listed, rat her than as the "SIVB instrumentation 
unit" which i t wi ll n o t be, until so used on SKYLAB. 

cl Is SVDC meant to b e "LVDC " ? 

d) If t he authors shou l d agree with what I s aid above 
t h e y may agree wi th my t ho,lgh: that thr: s ub j ect m<ltter of Part 2 
cou l d better be o r ganio;ed " S fo11o",·,, : 

2 . 1 The Space vehicl e and i t" COlnp"ters . 
~iention the configuration of veh i cle parts (I>·ith 
"deled f igure , hopefully) , show location of the 
s eve r ill c omputers ~nd explain in general terms the i r 
f unction s i n 0. more chronological use, fashion , as 
LVDC , CM Computers, LM computer s . 

2.2 Launch Vehicle Comput er 
Talk <lb ou t functions of LVDC in the I U and ita inte rface 
wi t h the ground and CM. 

2 . 3 Command Module Computer (s) 
Give t his (or them) the full treatment it (th ey) 
d eserve (s) . 

?,'I Lunar Modu le Computer( s) 
Show how it (t h ey) differ from CM equipmen t i n 
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in sophist i cati on , peripheral equipment and un i que ., 
f un c tio ns. 

2 . 5 omit . or s~vc this part for both the CM and LM ab ort 
co~t rol systems and del e te t hese from 2.3 and 2 . 4 . 
Re f erence the figu res accordi"91y. 

p a r ts 3 , 4,5 and 6 I consid8r to be very well writ t en and 
very infornativc. I h ave on 1,>' the fol l owi ng to say about them. 

"- ) Part 4 . 3 .2 In th i s part it is stated t hat t he CCATS 
trilnsm i t s 5 0 Kb/s to CSFC <:m d thence to t h e ground 
s t a t i ons ano s p a c e c raft . Th e i n t e r me diate ste p of 
s l o'",ing t h is s t ream t o 2.4 KO/s between GSFC <mu t h e 
g round s t a t ions and then s p€eding it up at the 
gro~nd s t a t ions t o 50 XU/s f or tr ansmiss i on to the 
s p acecra f t has been omitted, The reader might t hus 
incorrect l y infer that wc may have one-way ..... ide-band 
links b e tween CSFC and t h e gro~~d stat i ons a lthough 
prob .... b l y <'iq. 7 would correct this impression. 

bJ The con c lu s i on , Par t 6 . 1 migh t "" e ll have been 
extend ed to include the lun .... r landing and r e tu rn . 
Nr~A ' s uni que ru,d u tter dependence on real- t i me 
eo~?uters for every ph .... se of an Apollo m1ss 1on, 1S 
bot h unpreceden t ed and mO r e notewort hy than the 
.... uthors sugg est, 

.... } ,T:"1 c f i<;u rc s could prof it f rom a littlc e di tori ... l work, I 
wou l d th ink t h ... t each s hould h ave a title wh ich wou ld en .... bl~ .. 
i t t o be understood for the most part wi t hout re f erence to " " •• the text . Acronyms and abbr e vii\t i ons like "PG:-lCS" in fig\.lre , · 

,1 , "~lSF N" S T N" i n fig u re 4, <md "GSFC_MCC Data F low" i n f i gure , 
, 7 ~\ ight better be wr i tten out in ful l . The figure legends 
,alsO i n t roduce some acronyms not used in the text . 

b) ' F~gure 1 makes my comments above see;n' wrong since it c l early . 
' sho'~'s <m Astronaut us i ng a sextant in a system applic abl e 

." solely to the L'i. I think the figure is in error, The 
h4 has .... n .... lignment telescope for rendezvous docking, rold 

. grid marks on the windOWS for ground approach guidance, but 
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1 be lieve there i~ neither time nor occasion for t he L~ 
c rew to U8e a sex tant for st. .. r s i ghting . 

c) I n I"i,]u re 7. I think it would be proper to add lB.'! to the 
"3GO/75~ legend::; =d Univac to the K494 K legends just as 
is done toe first time they are mentioned in the text . At 
upper ri 'J'h t "Priorities" 'i s mi:; :; i?el l ed. 

In conc l usion, I "wish to repeat t.h<l.t. the paper is a 

• 

, 

good one a :; it ::;tand~ . Wi t h a minimum Of cnrrections . it wou l d 
w"rrtint furthe r publication . My thesis and the mOl;or t hrust of ,. "! . 
~y remarks, is to suggost. that a change in the emphasis L, Part. 2 "- ­
would s trengthen the paper . 

Sincerely yours, 

.... ' . H . HUNTER 
NASI, senior Se ientific Representative 
:'n Australia . 
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1'1 ... ",,,, fj,ul the 0l1,,1<> ('c<l COIl Y of' n ,"",PCI' 
~'rlll"" hy (1<:';"1'0 . G. S ey",,,u r , J . s,-.xon "nd " 'Y$ol l' . The lYlpor 
'1<.',,, th<> h" .~i .. o f ... r e cent l (!c t urc Civ,," to the AU BtrDlinn 
Comput er Society in Nclb ourne :l.1'\d I und cr"t"'Hl it ... 111 b e 
pub lished by th:!.t Soci " ty . 

2 . :r (un 8"llflin(: t hill copy " i t l1 t he ob j ec t of' 
ObL"' l.ninc your o pinion on ... ho t hor you r ""l It would be worth 
puul1 shlnc ns 11. Dopa. r tmcnt of' Supply Technical Note. 

En c l o{;uro . 

Y fr;/:-
(!. F . CM1'>f), 
""tine St~tion Director . 
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