
GRAPHICS PARTICIPATION IN THE MISSION EVALUATION 

REPORT AT THE MANNED SPACECRAFT CENTER 

By Roy Magin 
Manned Spacecraft  Center 

Houston , Texas 

From May 1964 t o  December 1966, t h e  NASA Manned Spacecraft  Center 
flew 12  Gemini missions,  10  of which were manned. 
from these  missions are indispensable i n  t h e  planning of f u t u r e  missions. 
An adequate and t imely system of d a t a  reduct ion w a s  es tab l i shed  t o  ac- 
commodate an e f f e c t i v e  evaluat ion and t o  adequately document t h e  eval- 
ua t ion  f o r  f u t u r e  reference.  

The da ta  obtained 

The main objec t ives  of a mission evaluat ion are: 

To r evea l  a l l  anomalies 

To determine t h e i r  cause 

To recommend co r rec t ive  ac t ion  

Because of t h e  r e l a t i v e l y  shor t  i n t e r v a l  between t h e  Gemini m i s -  
s ions ,  t h e  evaluat ion had t o  be accomplished i n  a t imely and e f f i c i e n t  
manner. It i s  imperative t h a t  an evaluat ion be completed and a repor t  
generated i n  s u f f i c i e n t  t i m e  t o  apply t h e  knowledge gained t o  fu tu re  
missions.  

The main objec t ive  of a Mission Evaluation Report i s  t o  assimilate 
a l l  f a c t s  and f igu res  from each mission evaluat ion and thoroughly docu- 
ment them f o r  fu tu re  reference.  It i s  i n  t h i s  capaci ty  t h a t  Graphics 
and Reproduction Support Services play an indispensable ro l e .  

Each Gemini Mission Evaluation Report i s  divided i n t o  13 major 
sec t ions  which are subdivided t o  accommodate t h e  complexities of a par- 
t i c u l a r  mission. For example, i n  t h e  Gemini V Mission Evaluation Report, 
t h e  vehicle-descr ipt ion sec t ion  ( sec t ion  3.0)  w a s  divided i n t o  t h r e e  sub- 
sec t ions  ( f i g .  I ) .  

3.0 - Vehicle descr ip t ion  

3.1 - Gemini spacecraf t  

3.2 - Gemini launch vehic le  

3.3 -Gemini V weight and balance da ta  
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I n  t h e  Gemini XI1 Mission Evaluation Report, s ec t ion  3.0 w a s  expanded t o  
include : 

3.4 - Gemini Agena t a r g e t  vehic le  

3.5 - Target launch vehic le  

3.6 - Gemini Atlas-Agena ta rge t -vehic le  weight and balance da t a  

Each sec t ion  or subsection i s  divided i n t o  t h r e e  ca tegor ies :  t e x t ,  f ig -  
u r e s ,  and t a b l e s  ( f i g .  2 ) .  

A t y p i c a l  Mission Evaluation Report team cons i s t s  of t h e  following 
members ( f i g .  3 ) :  

Team Manager 

Chief Edi tor  

E d i t o r i a l  S t a f f  Head (NASA and cont rac tor )  

Data Support Group Head 

Graphics Support Group Head (NASA and con t r ac to r )  

Senior Edi tors  and S ta f f  f o r  a l l  major sec t ions  

A Mission Evaluation Report team cons i s t s  of personnel previously re-  
sponsible f o r  t h e  design,  t e s t i n g ,  and q u a l i f i c a t i o n  of t h e  vehic le  and 
i t s  systems and of personnel previously responsible  f o r  conducting t h e  
f l i g h t .  Support se rv ices  such as Writing, Edi t ing,  Graphics, and Typing 
supplement t h e  team. 

The team i s  program or ien ted  and cons i s t s  of both NASA and contrac- 
t o r  personnel. 
t ra t ive l i n e s  of au tho r i ty  and, with some exceptions i n  t h e  support 
a r eas ,  r epor t  d i r e c t l y  t o  t h e  Gemini Program Manager. Personnel working 
as pa r t  of t h e  Mission Evaluation Report team a r e  r e l i eved  of t h e i r  
regular  du t i e s  t o  t h e  maximum extent  poss ib le  but  a r e  re leased  when they 
complete t h e i r  p a r t i c u l a r  Mission Evaluation Report assignment or re- 
spons ib i l i t y .  

These personnel work independently of normal adminis- 

Graphics Support, both consul ta t ion  and ar t  production se rv ice ,  i s  
ava i l ab le  t o  t h e  e n t i r e  Mission Evaluation Report team from t h e  beginning 
of t h e  evaluat ion through f i n a l  pr in t ing .  Graphics Support i s  ava i lab le  
t o  o ther  support se rv ices  (such as Writing, Edi t ing ,  Typing, and Math 
Aids) on a consul tant  b a s i s  throughout t h e  preparat ion of t h e  r epor t .  
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The average production schedule f o r  a Mission Evaluation Report i s  
35 days from end-of-mission and includes review copies,  rework, f i n a l  
p r in t ing ,  and d i s t r ibu t ion .  This r i g i d  schedule must be m e t  with a min- 
i m a l ,  predetermined amount of overtime. Al lo t ted  t i m e  f o r  t h e  Graphics 
production i s  about 30 days (26 when Sundays a r e  discounted).  
t h i s  time, an average of 265 inputs  have t o  be scheduled through Graphics 
i n  addi t ion t o  t h e  regular  workload ( f i g .  4 ) .  
shown on f igu re  5. 

During 

The Graphics workflow i s  

Each graphic input received f i v e  quali ty-control checks from 
( f i g .  6 ) :  

The Quality Control man a t  Graphics (cont rac tor )  

The Graphics coordinator on t h e  Mission Araluation Report team (con- 
t r a c t o r  ) 

The NASA Graphics coordinator on t h e  Mission Evaluation Report team 

I n i t i a t o r  of t h e  input 

Chi e f Editor 

Figures f o r  a Mission .Evaluation Report include cha r t s ,  graphs, 
photographs, t echnica l  i l l u s t r a t i o n s ,  and/or combinations of any of 
these  ( f i g .  7 ) .  

The basic  format f o r  a report  f i gu re  i s  a 3-to-4 r a t i o  of length t o  
width. The image a rea  ( i n  pr in ted  form) i s  6 inches by 8 inches. To 
insure conformity and t o  expedite production of art  and p r in t ing ,  four  
format srizes were selected ( f i g .  8 ) .  

100 percent - 6-inch by 8-inch image area 

75 percent - 8-inch by l0-1/2-inch image area 

60 percent -10-inch by 13-1/4-inch image area  

50 percent -12-inch by 16-inch image a rea  

By l imi t ing  t h e  format s i z e s ,  t he  copy preparation w a s  g rea t ly  simpli- 
f ied.  
paper i s  used. The copy using IBM r e g i s t r y  and d i rec tory  type best  
complemented t h e  selected format s i zes .  

For expediency, "cold-type" typewritten copy on "sticky-back" 

The i n i t i a l  purpose of t h e  Gemini Mission Evaluation Report ( t o  
document t h e  f a c t s  and f igures  f o r  fu ture  reference)  necessi ta ted produc- 
t i o n  of t h e  most c l e a r ,  concise f igu res  possible  within the  a l l o t t e d  time 
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frame. It is  f o r  t h i s  reason t h a t  a l l  f igures  i n  the  
Report are reproduced e i the r  f u l l  page ( f i g .  9 )  o r  as 
foldouts  ( f i g .  10). Foldouts a r e  used t o  graphical ly  

Mission Evaluation 
f u l l  page-height 
portray da t a  and/or - - -  

equipment too  complex f o r  a 6-inch by 8-inch image area. 
pa r t i cu la r ly  adaptable t o  accommodate a lengthy time sca l e  ( f i g .  11). 

Foldouts are 

Review copies of t h e  Mission Evaluation Report are d i s t r ibu ted  t o  
t h e  Program Manager and t o  t h e  Senior Edi tors  30 days after end-of- 
mission. Only 1 5  copies are required; therefore ,  cheaper and f a s t e r  
p r in t ing  methods a r e  used t o  accommodate t h i s  l imi ted  short-deadline 
pr in t ing  requirement. Xerox, Ozalid, and I t e k  types of reproduction 
equipment have been adequate t o  accomplish t h i s  task.  

For t h e  f i n a l  p r in t ing  requirement, o f f s e t  l i thography i s  used. 
P la tes  a r e  prepared from camera negatives.  Because of t h e  short  dead- 
l i n e s  imposed on p r in t ing ,  t h e  f i n a l  copy i s  handled as an in-house 
p r in t ing  requirement. 

To reduce reproduction cos ts  and t o  accommodate ex is t ing  press  
s i z e ,  foldouts  are pr in ted  on e i t h e r  17-inch or 22-inch paper (no t r i m -  
ming). 
assigned t o  t h e  Mission Evaluation Report team. When i l l u s t r a t i o n s  re- 
quire  a continuous presentat ion of da ta  t h a t  exceeds these  l imi t a t ions  , 
a left-hand, right-hand foldout spread i s  prepared ( f i g s .  12  and 13).  

I l l u s t r a t i o n s  a r e  planned accordingly by t h e  Graphics coordinator 

Dis t r ibu t ion  of t h e  f i n a l  pr inted Mission Evaluation Report i s  doc- 
umented i n  sec t ion  13.0 of each Mission Evaluation Report. 
d i s t r i b u t i o n  i s  handled by t h e  responsible Program Office. 
550 copies a r e  required f o r  each Mission Evaluation Report. 

Physical 
Approximately 

The f i rs t  Gemini Mission Evaluation Report required a t o t a l  of 
212 pages, of which 88 were f igures .  The Gemini X I 1  Mission Evaluation 
2eport contained 520 pages, of which 164 were f igures .  
r a t i o  shows 68 percent t e x t  and t a b l e s  t o  32 percent f igures  ( f i g .  1 4 ) .  
A s  t he  missions became longer and more complex, t h e  demand f o r  Graphics 
Services increased accordingly. 

The percentage 

The biggest  problem facing Graphics on a Mission Evaluation Report 
i s  t h e  quant i ty  of work involved within t h e  short  timespan. The average 
workload f o r  Graphics i s  1760 pieces  within a 30-day time in t e rva l .  A 
Mission Evaluation Report adds an average of 265 pieces t o  t h e  workload. 
A t yp ica l  Mission Evaluation Report workload breaks down approximately 
as follows ( f i g .  15) : 

Total  number of pieces i n i t i a t e d  - 160 

Change requirements - 85 
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20 - Correct ions 

Total  inputs  t o  Graphics - 265 

Many resources  are employed by Graphics t o  meet growing Mission 
Evaluation Report requirements. Resources employed i n  M E R  art production 
a r e  shown i n  f i g u r e  16. Exis t ing art s tored  i n  t h e  repos i tory  i s  updated 
when poss ib le ,  r a t h e r  than preparing an e n t i r e l y  new f igu re .  This i s  
espec ia l ly  bene f i c i a l  i n  t h e  preparat ion of t h e  highly t echn ica l  i l l u s -  
t r a t i o n s  f o r  t h e  vehicle-descr ipt ion sec t ion  ( f i g .  17).  

Math Aid p l o t s  a r e  u t i l i z e d  as o r i g i n a l  a r t  whenever possible .  A 
l ight-green g r i d  paper with a black major g r i d  i s  used. Penci l  p l o t s  
a r e  prepared heavy enough t o  adequately reproduce i n  combination with 
t h e  major g r i d  ( f i g .  18) .  
d a t a  which involve o r b i t a l  t rack ing  ( f i g  . 19) , and photograph/artwork 
combinations a r e  used t o  s implify i l l u s t r a t i o n s  ( f i g .  20).  

Preprinted maps are u t i l i z e d  f o r  present ing 

Preprinted forms a r e  designed and used when appl icable  t o  d isp lay  
vehic le  time h i s t o r i e s  and ac tua l  f l i g h t  plans.  Figure 21a i s  an example 
of a preprinted form and f i g u r e  21b shoys t h e  form completed t o  i l lus -  
t r a t e  a spacecraf t  t e s t  h i s to ry .  S imi la r ly ,  f i g u r e  22a shows a pre- 
pr in ted  form for a f l i g h t  p lan ,  while 22b i s  an example of t h e  form 
f i l l e d  Sn f o r  a p a r t i c u l a r  f l i g h t .  

Machine p l o t s  a r e  f requent ly  u t i l i z e d  as o r i g i n a l  art  ( f i g .  23) .  
A s  you can see by t h e  example, t hese  da t a  would have been d i f f i c u l t  and 
cos t ly  t o  hand-plot and graphica l ly  reproduce. The technica l  accuracy 
would be most d i f f i c u l t ,  i f  not impossible, t o  maintain.  

Production of t h e  f i g u r e s  is  planned with maximum f l e x i b i l i t y  t o  
accommodate numerous changes. F l e x i b i l i t y  i s  acquired through t h e  use 
of overlays and by u t i l i z a t i o n  of "cold-type" typewri t ten copy on re-  
movable "sticky-back" paper ( f i g .  24) .  

One NASA and one contractor  Graphics coordinator a r e  assigned t o  
t h e  Mission Evaluation Report team. The coordinators '  f a m i l i a r i t y  with 
t h e  Chief Ed i to r ' s  and/or Senior Edi tors '  d e s i r e s ,  p lus  t h e  f l e x i b i l i t y  
b u i l t  i n t o  t h e  f i g u r e s ,  enable t h e  coordinators t o  make numerous minor 
changes and cor rec t ions  t o  t h e  f i g u r e s ,  t hus  el iminat ing a recyc le  back 
through Graphics. The coordinators a r e  a l s o  thoroughly f ami l i a r  with 
NASA f igu re  standards.  

With t h e  beginning of t h e  Apollo Missions (which have more complex 
systems and vehic les ,  l a r g e r  crews, and longer and more complicated 
f l i g h t s ) ,  it i s  only reasonable t o  expect t h e  t a l e n t s  and resources of 
Graphics Services  t o  be taxed more and more. I n  an t i c ipa t ion  of t h i s ,  
we a r e  cont inua l ly  seeking b e t t e r  and more e f f i c i e n t  ways t o  meet t hese  
demands. 
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UNCLASSIFIED 3-24 

NASA-S-66-11241 NOV 29 

Small tether hwk 

Electrical connector 

Electrical wire bundle 

Portable hand hold 

alst tether attach rings 

View A-A 

figure 3.1-6. Adapter work station. 
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Figure 7 
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UNCLASSIFIED 

NASA-S-66-11285 DEC 7 

5- 19 

OM15 thrusters -1 

Figure 3.1-3. Orbital A!ttlude and :.lanewer Syslrm. 

U N C LA. SS f FI ED 
Figure 17 
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4-48 UNCLASSIFIED 
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Figure 18 
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3-16 UNC lASS IF1 ED 
NASA-S-66-8969 SEP 29 

Figure 3.1-2. - Tettiered vehicle  evaluat ion equipment. 
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Figure 20 
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