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ESTIMATED FY 1965 ............................ $5. 100 

ESTIMATED FY 1966. WITH NEW STARTS ........... $5. 769 

ESTIMATED FY 1966. ON-GOING .................. $5. 686 

SUM- 2 



AUTHORIZATION LANGUAGE 

( I n f o r m a t i o n  to be provided later) 
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APPROPRIATION LANGUAGE - GENERAL PROVISIONS 

(To be provided later) 
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N A T I O N A L  AERONAUTICS AND SPACE ADMINISTRATION 
FISCAL YEAR 1966 ESTIMATES 

SUPDIARY OF RESEARCH AND DEVELOPMENT BUDGET PLAN BY PROGRAM 

FY 1964 FY 1965 FY 1966 

Manned Space F l i g h t  
Gemini 
Apollo 
Advanced Missions 

Space Science and Applications 
GeoDhusics and kstmnorns * "  

Lunar and p l ane ta ry  expiora t ion  
Manned space science 
Sustaining u n i v e r s i t y  program 
Launch vehic le  development 
Bioscience 
Meteorological s a t e l l i t e s  
Communication s z t e l l i  t.es 
Advanced technologlcal  s a t e l l i t e s  
Launch vehic le  procurement. 

Et 

Advanced Research and Technology 
Basic Research 
Space vehic le  systems 
Elect.ronic systems 
Human f a c t o r  sys  tems 
Nuclear -e lec t r ic  systems 
Nuclear ro cke t.s 
Chemical propuls ion 
Space ;.ewer 
A e r o nau t. 5 c s 

2 646, 52 
+Tidm 
2,206,652 2,701,400 

3 294 300 * 
3,026; 200 

21; 200 26,000 26,000 

747,136 
146,957 
203,100 208, ooo 

5,620 11,800 
40,000 46,000 

125,100 107 900 
20,691 27,800 
62,930 30,800 
8,760 9,700 

17 192 26,700 
116,786 143,272 

45; 714 
28,700 
13,200 
44,963 
80 J 537 
46,000 
14,000 
21,795 

40 528 
26,880 
13,320 
44,400 
57 , 000 
62,100 
13,300 
36,800 

862,000 

202,600 1/ 
180,200 &/ 

32,400 
60,000 

106,500 
30,000 2/ 
49 Y 300 
4,300 

30, loo 
166,600 

40 700 
34,400 
le, 000 
46,500 
61,000 
76,900 
62,0004/ 15,500 

Tracking and D a t a  kcquls i t ion  194,347 261,800 273,500 



K nnn I 
J ""v 

I 

4,814 800 

b' Includes N e w  Start: 

2 /  Includes N e w  Start: 

25.6 - A0 SO 

d 

Voyager 
Spacecraf t  

in Includes N e w  Starts: 
P lane tary  Quarantine 1.0 
Aut.omated Blolab * 1.0 

2.0 

B-70 20.0 
Hypersonic R a m j e t  7.8 

4/ Includes N e w  Starts: 

27.tl 



OMSF PROJECTS 

Gemini 
Spac2c - a f t  
Launch Vehicles 
support  

Apollo 
Spacecraf t  
Saturn I 
Sat,urn I B  
Saturn V 
Engine Development 
Mission Control System 

Launch Ops. Suppbrt 
Launch I n s t m e n t a t i o n  
Sys terns Engineering 
Supporting Development 

@ Apollo Space Ops. 
CL m 

Advanced Mission Studies  

TOTAL 

FY 1964 

418.9 
260-15 
122.7 
15.7 

%4 
187.1 
146.9 
690.9 
166.0 
47.5 
3.7 
19.4 
8.5 
28.8 
30.3 
21.2 

2646.8 

- 

FY 1965 

308 . 4 
165.3 
115.4 
27.7 

3% 
68.4 
251.1 
1031 . 6 
149.4 

23.4 
10.4 
46.0 
53.9 
26.0 

38.5 
30.1 

- 

3035.8 

FY 1966 

242.1 
122,7- 
88.6 
30.8 

%+ 
4.4 

266 . 7 
1236 . 5- 
140.7 
36.4 
41.0 
53.6 
12.9 
46.0 
53.0 
26.0 - 

3294.3 

FY 1967 

41.6 
rg,r 
8*5 
14.0 

%% - 
227.3 
1187.3 
121.5 
35.7 
49.6 
57.0 
15.0 
46.0 
53.0 
26.0 

2954.7 

FY 1968 
- 
- - - 

2510 . 8 
t376.3 
167.2 
1109 . 9 
94.7 
35.1 
56.6 
57.0 
15.0 
46.0 
53.0 
26.0 

2536. €? 

- 

- 

96.9' 
897 9 
68.7 
34.9 
36.1 
57.0 
15.0 
46.0 
53.0 
26.0 

1955.5 

- 



FY 1969 -- FY 1966 

6O.Q 
30.0 
1 2  .o 
18.0 

- 4 6 - O  
25.0  
- 6n.n 

12.C 
8.2 

10.0 
11.0 

180.2 
18.0 
11.0 
32.3 
25.6 
32.5 
26.9 
18.0 
2.0 
4.0 
9.5 

I__ 

205.0 
21.0 
2.9 

45 .O 
20.8 
46.7 
22.5 
20.0 

3.0 
11.0 
1 2 . 1  

- GPs?h:-sics h 4 s t r o n T  
s ?&.*I 

OAO (A-J)  
AOSO ( A - D )  
OGO (A-K) 

n*< , (+") 

Explorers 
Sounding Rockets 
Advanced Studies 
Data Analysis 
Pioneer (E-K) 

147.0 
16.0 
13.8 
35.6 

6.2 
42.9 
15.5 
1 7  .O 

133.4 
15.9 
9.9 

31.4 
7.4 

30.2 
22.0 
16.0 

.6 

207.7 
19.0 
11.4 
36.0 
33.7 
33.0 
31 .O 
19.0 
2.0 
7.0 

15.6 

220.9 
20.0 

6.8 
41.0 
28.3 
49.1 
27.1 
20.0 

2.0 
9.0 

17.6 

203.1 
17.3 
1.8 

30.6 
70.7 

7.0 
42.1 

13.6 
20.0 

- 

208.0 
20.0 
2.0 

16.5 
76.0 
2.0 

19.0 
8.0 

14.7 
4 i . 8  

8 . 0  

202.6 
19.5 
2 .0  
1 .o 

82.6 

3.5 
45.0 
13.:  
39.0 

- 

Lunar & Planetary 
SR&T 
Advanced Studies 
Ranger (1-5, A-D) 
Surveyor Lander (A-Q) 
Mariner Mars 66 (Canc.j 
Mariner Mars 64 ( C - D )  
Voyager 

l u n a r  Orbiter (A-.I) 
SFOF 

n = - - - - -  t h  n\ 
I LVLLF.C;L \n-u,  

279.6 
1 7  .O 

243.5 
18.0 

206.0 
19.0 

4.0 

83.0 
- 4.0 

73.0 
- 4.0 - 

35.0 

- 
i30.0 
1.5 
I /  .0 .- 



(in millions) 
FY 1966 FY 1967 FY 1964 FY 1965 FY 1968 FY 1969 

27.8 
11.8 
16.0 

- 30.0 
12 .o 
16.0 
1.0 
1.0 

- 32.0 
13.0 
4.0 
10.0 

5.0 

- 34.0 
14.0 

15.0 
5.0 

- 
- 

35.0 i_ 

15.0 
- 20.7 

S RT 12.2 
Biosatellite (A-F) 8.5 
Automated Biological Lab. - 
Planetary Quarantine - 

- Bioscience 

- 
15.0 
5.0 

5.6 
1.4 
- 11.8 

3.8 
- 32.4 

9.4 
- 35.0 - 35.0 - 35.0” - Manned Space Science 

S RT 
Manned Satellite Science 1.8 
Manned Lunar Science 2.4 

.6 
7.4 

8.0 
15.0 

8.8 
1.9 
1.7 
2.6 
2.6 

- 

- 

9.7 
2.3 
.2 

1.2 
1.0 
5.0 

- 4.3 
3.0 

.4 

.9 

- 
- 

- 

3.7 
3.0 
- 2.1 

2 .o - - - 
.1 - 

2.0’ 
2.0 
- 
- 

Communications Satellites 
S RT 
Echo 1-2 
Relay 1-2 
Syncom 1-3 
EZGE 

F 
!cD 

- 
.1 
.6 - 

26.7 
1.7 

25.0 

- 19.9 
2.0 
17.9 

- ,11 .7 
3.0 
- 9.9 *- 

3.0 
6.9 

- 17.2 
S RT 1.8 
ATS 1, 2 & 3 (A-E) 15.4 

Advanced Technological Satellite - 
2.0 
28.1 8.7 

30.8 
7.1 
4.1 
16.0 
2.4 
1.2 

- 49.3 
10.6 
4.8 
26.9 
3.0 
4.0 

- 48.2 
11.0 
3.6 
25.2 
3.0 
5.4 

- 46.7 
11.5 
- 48.5* 

12.0 
1.5 

25.0 
5.0 
5.0 

- 62.9 
S RT 7.5 
Tiros/TOS A-K & B/U 11.5 
Nimbus A-F and B/U 41.7 

Meteorology Flight &per. - 

- Meteorological Satellites 

Meteorological Soundings 2.2 

~ ______ -~ _ _  _- 

2 .o 
25.0 
3.0 
5.2 



- i .niinch Vehi c ie ijeveiopment 
S RT 
Advanced Studies 
Centaur Development 
F LOX 
Operational Vehicle Support 

Vehicle Procurement 
scou: 
Centaur 
Delta 
Agena 
Atlas 

OSSA Total 

FY 1964 

125. i 
1.7 
.2 

108.1 
1.9 
13.2 

- 

116.8 
8.1 
32.0 
26.7 
48.2 
1.8 

- 

747.1 

FY 1965 

- 
89.4 
2.6 
11.4 

143.3 
10.0 
47.8 
31.4 
53.1 
1.0 

- 

745.4 

(in millions) 
FY 1966 FY 1967 

q n  iu6.5 
5.0 
3.0 
59.6 

38.9 
- 

166.6 
7.7 

50.4 
32.0 
76.5 

862.0 

7t.2 
6.0 
4.0 
30.5 

35.7 

- 

- 

168.7 
9.6 

48.1 
33.2 
77.8 

- 

- 

931.0’ 

FY 1968 

48.6 
6.0 
4.0 
3.2 

35.2 

- 

- 

145.0 
7.2 

32.2 
36.3 
69.3 

- 

- 

847.3 ‘ 

FY 1969 

45 .St’ 
6 .0  
4.0 

- 

- 
35.0 

58.6” 
6.0 
2.6 
12.1 
37.9 

- 

- 



O ART PRO JEC'm 

FY 1964 FY 1965 FY 1966 FY 1967 FY 1368 FY 1969 

OFFICE OF ADVANCED RESEARCH & 
GY 

46.5 
25.5 

45.1 
Z3-s- 

46.5 
29.5 
6.0 

44.4 
24.4 
17.0 
3.0 

Nuclear Elec t r i c  
SRT 

45.0 
25.7 

SNAP-8 Develogment 
SERT 
Small Nuclear E l e c t r i c  

Propulsion F l i g h t  P r o j e c t s  

15.5 
3.5 

16.0 12.0 9.0 
5.0 5.0 8.0 11.0 

Nuclear Rockets 

-;on) 

80.6 
T5 
21.4 
.7 

49.5 
6.8 
1.7 

61.0 
-KT 

73.1 
1.1 

69.4 
1.1 

65.2 
1.1 

21.0 
.7 

34.3 

22.0 
1.0 

37.0 

23.1 
4.0 
37.0 

24.3 
1 7.0 

37.0 

25.5 
NRDS -Operations- 2 NERVA 

9.5 
37.0 

RIFT 
0 KIWI 
ir. 

h, 

14.0 
14.0 

16.3 
16.3 

K 
2.3 
.3 

40.5 rn 
1.4 

-7  
.2 
2.8 
9.4 
1.5 

40.7 
26.t3 

4.8 

38.3 
2 8 s  $ 3  

2 28 

Space Vehfcle Sys terns 
SRT 
Small Space Veh.Flt.Projs. 
Scout Reentry Heating 
Meteoroid Sat. (S-55c & S-55d) 
FIRE 
Saturn Launch Met. E x p .  
Lifting Body F l t .  Program 

4.2 
5.3 

4.0 
1.8 6.1 

7.0 .5 
10.3 
1.2 

1.5 
1.0 - 7  .2 

28.7 
26.4 

26.9 
23.9 
3.0 

34.4 m 
4.4 

35.1 
31.5 
3.6 

Elec t ronics  Systems 
SRT 
Small Elec.Sys .Fl t .Pro js .  

- _  
2.3 



Aemnauti  cs 
SF.T 

X-15 Research Aircraft 
Sup e rs oni  c Tmnepo r t 
V/SrnL 
Hypersonic Ramjet Exp. 
B-70 

FY 1964 FY 1965 FY 1966 Fk’ 1967 FY 1968 FY 1965 

21.8 
ncI  7 . r  

09 
8.8 
2.9 

35.: 
;I: d 

22.0 
2.0 
3.1 - 

62.0 
0 , 3  - 

e 9  
22.0 
3.0 
7.8 

20.0 

60.6 
757 

6 
22:; 
2.5 

10.5 
16.0 

0 

2316 
2.5 
8.3 

38.1 
9.6 

I t  
.-r 

25.0 
2.5 
.6 

20.5 
1- 

2.0 

78.8 82.6 98.5 
32,6 m 35.9 3RT 22.u m 

Large Solid Motor Dem. - 13.0 20.0 20.0 20.0 20.0 

18 0 18.8 
i& 16.8 
2.0 2.0 2.0 

iIuiian F a c t o r  Systems 
SRT 
Small Eiot.ech.Flt. FroJects  1.5 

Chemical Fropulsion 46.0 62.1 

26.2 28.4 42.6 
7% 

Iu Yi-1 Engine Development 24.0 24.0 25.9 0- 

Research 
SRT - 21.5 25.0 26.2 27.6 28.9 22.2 - 

22.2 21.5 25.0 zz 27.6 rn 

.317.2 315.8 380.0 363.1‘ 376.9 395.5 



TDA SRT 

Networks OPS 

Equipment & Components 

TOTAL OTDA 

Identification & 
Dissemination 

Socio- Economic Studies 

TOTAL, OTUPP 

TOTAL NASA 

TRACKING & DATA ACQUISITION PROGRAM 

Fy 1964 FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

12.9 13.5 14.5 15.0 16.0 17 .O 

78.5  94.7 129.0 164.0 172.0 175.0 

102.3 153.6 130.0 7 5  .o 70.0 70.0 

193.6 261.8 273.5 254.0 258.0 262.0 

OTUPP PROGRAM 

2.6 3.85 4.0 4 . 0  4.0 4 .0  

.9 .9  1 .0  1.0 1.0 1 .0  

3.5 4.75 5 . 0  5 .0  5.0 5 . 0  

3,908.9 4,363.6 4,014.8 4,527.8 4,024.0 3,323.0 



BE 1966 SUMMAR Y OF CONSTRUCTION OF FACILITIES PROSECTS 

BY INSTALLATION 

-... OFFICE OF MANNED SPACE F'LIG'dT INSTALLATIONS 

John F.. Kennedy Space Center. NASA .................... 
Manned Spacecraft  Center .............................. 
Martihall Space F l i g h t  Center .......................... 
Blichouci P l a n t  ......................................... 
Mise:Lstrippi Tes t  F a c i l i t y  ............................. 

-... OFFICE. OF' SPACE SCIENCE AND APPLICATIONS INSTALLATIONS 

Godcliirti Space F l i g h t  Center ........................... 
W'all.opt; Stati. ....................................... 

-... OFFICE, OF' ADVANCED RESEARCH AND TECHNOLOGY INSTAUATIONS 

A m e s  Research Center .................................. 
E1ec:l:ronics Research Center ........................... 
Lang1.ey Research Center ............................... 
L. e w i r .  F:esearch Center ................................. 

VARIOUS 1.O.C.TIONS .......................................... 
FACILITY I'LANNING AND DESIGN ............................... --.- 

$8,791.9 
9,958.8 
8,365.1 

300 . 01 
2,121.0 

6,710.0 
1. 048 . 0 

7,324.2 
13,691.3 
13,501.0 
17,317.0 

33,871.7 

10,000.0 . 
133,000.0 

SUM-23 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

. Suppor ti ng A c  t i v i t  i t s  

.Manned Space F l ight  
Center 8 

Advanced Research & 
Technology Centers 

Space Science and 
Applications Centers 

TOTAL 

Supporting A c t i v i t i e s  

Manned Space F l igh t  
Centers 

Advanced Research & 
Technology Centers 

Space Science and 
Applications Centers 

TOTAL 

Fp 1966 BUDGET ESTIMATES 

Administrative Operatione 
(Thousands of do l l a r s )  

Per s onne 1 
Cost6 

31,974 

155,700 

125,471 

45,850 

358,995 

33,168 

164,666 

129,900 

47,300 

375,034 

Per  sonnel 

FY 1964 
Fp 1965 
Fp 1966 

FY 1965 
Limitation 

Travel 

2,600 

9,300 

4,200 

2,800 

18,900 

FT 1966 

2,640 

9,800 

4,600 

3,500 

20,540 

Other 
(Excl ADP) 

22,812 

78,400 

32,129 

18,090 

151,431 

26,091 

85,963 

37,500 

21,700 

171.254 

32,499 (ac tua l )  
33,800 (plan) 
34,100 (plan) 

ADP (Lease, 
Pur, 6rMaint) TOTAL i 

21,430 

27,943 

13,202 

31.625 

94,200 

73 

11,259 

11,259 

25,581 

k8.172 

78,816 

271,343 

175,002 

98.365 

623,526 

61,972 

271,688 

183,259 

98,081 

615,000 

SUM-24 



SUMMARY of FY 1966 NEW PROJECTS 

Advanced Orbitinn Solar Observatorv 

Voyager 
Spacecraft 
Automated Biolab & Planetary Quarrantine 
Saturn/Centaur 

B-70 Flight Tests 

$ p3 Hypersonic Ramjet 
v, 

Total R&D 

New CoF 

New A0 (computer purchases) 

FY 1966 

25.6 

45 .O 
(43.0) 
(2.0) 
( -  1 

20.0 

7.8 

98.4 

67.0 

25.0 

(ic =..il?ior;s 1 
FY 1967 FY 1968 

33.7 28.3 

128.0 184.0 
(105.0) (130.0) 

(8.0) (34.0) 
(15.0) (20.0) 

16.0 - 
10.5 8 . 3  

188.2 220.6 

FY 1969 

$20.8 

235.0 
(140.0) 
(20.0) 
(75.0) 

.6 
- 
256.4 

Total 190.4 
- 



ADVANCES AND REIMBURSEBENTS 

(This information will be provided later) 

SUM- 26 



1967 1969 - 1968 
Delia 

(> :;o 
Relay 
Syncon 
TI 1'0 s 
P1 orieer 
G i v s a  ce l i i  i 
E x p l o r e r s  
Modif icat ions 

TOTAL DELTA 

J goo - 2 goo - 
- 

4 600 

24 800 
- 
- 

32 000 33 J 2oo 
Agena 

A 0  SO 
OGO 
0 A 0  
Echo 
ATS 
Nimbus 
Orbi ter  
Ranger 

Explorers 
iviodi fi caAi o n s  

cn 
3: + 

rv'Ia 1-1 ii e 1- 

y - I  TAL. AGm{A 

- 
6 200 
1 800 



1967 - 1968 - 1969 - 1966 1905 

47,805 48,051 2,600 50 , 407 32,150 

scout. 
Exp lo r e r  s 
0 ART 
Modifications 

1 
4,800 
1,200 - 

6,600 
1,500 

4,296 
1,400 
2.100 

6,000 
1,200 

8,400 
1 , 200 

7,796 
972 

7 9 700 9,600 6,000 
- 

TOTAL SCOUT 

A t l a s - O A i i T  

TOTAL WINCH 
VEHICLE 
PRO C UFEI4ENT g 

h) 

168,617 116,786; 143,272 166,600 



. .  - -__-- -- 

L A U N C H  VEHICLE UTILIZATION 
CALENDA2 YI3A.R 

1365 
II_ 

1966 - 1967 
2 

1968 1969 
I 
I 
i 
I 

1 - 1 - 7 a. 1 
A 

i 
2 
4 
2 

10 

- 

1 
1 
2 
6 - 

1 

4 
6 
- 

?-l c 

_1 

10 

2 

4 

e 
- 2 

10 12 

ligena 
AOSC 
3 P A  

ij A0 
Echo 
ATS 
N i m b u s  
O r b i t e r  
Ranger 
Mariner 
Explorers 

TAT 
TAG/&AG 
AAG 
TAG 
M G  
T A G  
AAG 
AAG 
AAG 
T A G  

2 
2 
1 

2 
1 

2 
1 

1 
1 

2 
1 

1 
1 
1 
3 

2 
1 
2 

2 
1 
4 

1 

2 

1 

7 

3 

- 

1 
1 

2 
2 
- 
7 7 

4 
10 

5 1 

,. 
1 I 
I 

C~ 

Y. 

... . ., -, - .- 





RE SEARCH AND DEVELOPMENT 

APPROPRIATION LANGUAGE 

(To be provided later) 
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. 
FATTONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1960 ESTIMATES 

RESEARCH AND fiEVELOPMENT 
3, 

Program and Financing ( i n  thousands of do l lars )  

Program by a c t i v i t i e s :  
1; N a m e d  space f l i g h t .  ........... 

p 3. Space appl ica t ions  ............. 
7 4. Space technology... ............ 

6. Supporting operations...... .... 

2 .  Sc ien t i f i c  inves t iga t ions  i n  
space........................ 

h) 5. Ai rcraf t  technology..,......... 

Financing : 
Comparative t r a n s f e r s  to/from (-) 

other  accounts................... 
Unobligated balance avai lable ,  

s t a r t  of year: 
For completion of p r io r  year 

Available to finarice new budget 
budget plans (-)............... 
p.l.arrs (-).*.......*........DI.. 

. .  

Budget Plan 

19 64 
~ 

2,719,246 

603,646 
100,204 
298,692 

21,795 
237,847 

3,981,430 

- 

- 
-4,974 

19 65 

2,963,350 

619,285 
77,715 

281,400 
36,800 

312,550 

4,291,100 

1966 

3,294,300 

697,856 
104,144 
318,000 

62,000 
338,500 

4,814,800 

Ob l i g a t i o n s  

1964 

2,656,724 

572,102 
96,673 

283,563 
17,368 

188,552 

3,814,982 

9,425 

-116,564 

-4,974 

-15,472 

1965 

3,001,453 

653,002 
91,618 

308,028 
40,944 

381,955 

4,477,000 

- 200,872 

19  66 
. w  

3,287,418 

696,257 
103,610 
317,255 

61,493 
337.967 

4,804,000 

- 

-85,687 

- 

- 



PrograIc and Financing ( i n  thousands of dollars)-"Continued 

- 
-72,494 

1,779 

3,890,269 

v 

Unobligated balance t ransfer red  
t o  Construct ion of f ac il i t i e  s' 
(77 S t a t .  4 3 9 3 . . . . . . . . . . . . . . . .  

Reprogramming t o  p r i o r  year 

Unobligated balance ava i lab le ,  
budget plan................... 

end of year................... 

- - 
72,494 - 

- - 
4,363,594 4,814,800 New obl iga t iona l  authori ty . .  

200,872 

3,890,269 

3,926,000 

-20,046 

New obl iga t iona l  au thor i ty :  
76 Current authorizat ion:  
7 Appropriation.... ............. 

(77 S ta t .  439) (-)... .... 
(77 S ta t .  439) (-)....... 

Transferred to: w 

I t  Construct ion of f a c i l i t i e s "  

"Admini s t r a t ive opera t ion s" 

85,687 96,487 

4,363,594 4,814,800 

4,363,594 4,814,800 

- - 

Appropriation (adjusted'  

3,926,000 

-20,046 

- 15,685 

3,890,269 

- *  

Budget plan 
- 

196lt 1 19 65 I 1966 

4,363,594 4,814,800 

- - 
- - 

4,363,594 4,814,800 

- 15,685 - - 

Note.-Reconciliation of budget plan t o  obl igat ions:  
To ta l  budget  plan...........................^.......^^^ 
Deduct por t ion  of budget plan t o  be obligated i n  sub- 

sequent years...................o.~.......~~.....o..~ 
Add obl iga t ions  of p r io r  year budget plans,...,........ 

3,890,269 

3,981,430 

258,277 
- 91,829 

3,814,982 Total. obl igat ions. .  .................................. 

4,363,594 4,814,800 

4,291,100 4,814,800 

85,687 96,487 
271,587 85,687 

4,477,000 4,804,000 

~~ ~ 

Ob li ga ti ons 

19 64 1965 . 1966 I 



8TANDARD CORM 304 
%g&JO. A-11, Ofthe Revbed. Bud@t NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RE SEARCH AND DEVELOPMENT 

OBJECT CLASSIFICATION ( i  thousands of dollan) 

S04- 1 0 1  

%W T O ~  obhgatbnr, National Aeronautic€ 
and SDace Administration........ 

(MOM cut: 9l.a 

io 64 
aotlld 

Administration 

6,204 

18 , 245 
506 

3,383,112 

110,669 

134 , 239 
153,944 

6,877 

1,088 

3 , 814,884 
(Ma10 cut: s) 

RD- 5 

io 65 
e8tImue 

11,357 

35 , 669 
1,624 

3,879,558 

109,406 

142,222 

279,085 

16,910 

1,167 

4,476,998 

ie 66 
&ta 

11,731 

38,741 

1,653 

4,203,323 

109,996 

158,278 

267,706 

11,197 

1,375 

4,804,000 
(MOM art: 4.0) 



Tyqesize; i STANDARD FORM 300 
8 !' 

ka 
22 P I a  i July 1W Bureau of the Budget 
i ~ ~ ~ r e  i circular ko. A -11, Re visett. 

Lwe 210 j 300- ' 0 '  

OBJECT CLASSIFICATION - P. 2 - 
I Identification code 

j 27-00-0108-0-1-251 
ALLOCATION ACCOUNTS 

! 25.2 Serv ices  of o the r  agencies. . . . .  

! 32.0 Lands and s t r u c t u r e s .  .......... 
Tota l  o b l i g a t i o n s ,  a l l o c a t i o n  

accounts . .  ................. 
! 

i 99.0 Tots1  obligations............ 
--- 

i Obl iga t ions  a r e  d i s t r i b u t e d  as follow 

Nat iona l  Aeronaut ics  and Space 
Adm:lni:;tration. .................. 

Commerce,, Bureau of Pub l i c  Roads.., 1 
--- 

(Mono aut: 21.5) 

19 64 
actual 

.... 
98 

98 

3,8  14,98 2 

3,814,884 

98 

(Mono east: 5) 

RD- 6 

19 65 
estimate 

2 

.... - 
n 

4,477,000 

4,476,998 

2 

(Mono a t :  5) 

19 66 
estlmate 

..". 
- E L -  

. . =_ 
e -- 

4,804,000 

4,804,000 

:Mono east: 4.9) 



RESEARCH AND DEVELOPMNT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF -- 1-D SPACE FLIGHT 

PROJgCT TZKE : GEMINI SPACECRAFT 

1. Projec t  Objectives: 

T o  inc.ceisse operat ional  prof ic iency and knowledge of technology i n  
manned space f l i g h t .  
rendezvous techniques, long durat ion f l i g h t s ,  extravehicular  capa- 
b i l i t y ,  control led reent ry ,  and astronaut  operat ional  space f l i g h t  
experllence i n  a two-man spacecraf t  a s  a p re requ i s i t e  f o r  the  manned 
lunar missions. 

This includes the development of e a r t h  o r b i t a l  

2. P ro jec t  Content: 

Design and development of a two-man spacecraf t  t o  support long dura- 
t i o n  missions of up t o  two weeks. This spacecraf t  w i l l  be equipped 
t o  rendezvous and dock i n  space with a spec ia l ly  designed t a r g e t  
vehicle ,  the modified Agena D. The spacecraf t  w i l l  be launched by 
a modified (man rated)  Ti tan  I1 launch vehicle ,  the  Gemini Launch 
Vehicle. Two unmanned and t en  manned f l i g h t s  a r e  planned. 

The following major spacecraf t  i t e m s  a r e  being procured: 

Reentry Modules 

Adapter Modules 

12-  f l i g h t  
l -p ro jec t  o r b i t  (high a l t i t u d e  thermal 

environment t e s t )  
6 -boi le rp la te  
4 - s t a t i c  a r t i c l e s  
1 - mockup 

18-f l igh t  configurat ions 
1- mockup 

Schedule and funding considerat ions have deferred decis ions on 
f i n a l i z i n g  the procurement of a l l  18 Adapter Modules, and 1 2  o ?  
these modules a r e  included i n  the cur ren t  procurement. 

3. Summary Pro jec t  Schedules: 

The f i r s t  unmanned f l i g h t  was successful ly  completed i n  A p r i l ,  1964. 
The second unmanned f l i g h t  is scheduled f o r  t h i s  calendar year and 
w i l l  be followed by the f i r s t  manned f l i g h t  i n  e a r l y  CY 1965. 

I. - 1  
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Quar t e r s  by Calendar Tom 
Fp 1966 FT 1966 

! No. and Description FY 1965 (P r e 1 lm) (Final)  

' GT-1 Launch Environment - Unmanned 1 GT-2 Qua l i fy  Systems - Unmanned 
I GT-3 F i r s t  Manned (Orbi ta l )  

GT-4 Long Duration - Manned 
GT-5 Long Duration - Manned 
GT-6 F i r s t  Rendezvous 
GT-7 Long Duration 
GT-8 Rendezvous 
GT-9 Rendezvous 
GT-10 Rendezvous 
GT-11 Rendezvous 
GT-12 Rendezvous 

I 4. Pro jec t  Funding: (Dollars i n  Thousands) 

FY 1964 

a. FY 1965 P res iden t ' s  Budget 252,300 
b e  FY 1966 Preliminary Budget 260,000 
c. FY 1966 Budget 280,500 

FY 1965 

168,900 
165,300 
165,300 

5. Pro jec t  Manpower: 

2. Major Contractor (Equivalent Direct Man Years) 

b. NASA In-House Direct Manpower 
McDonnell A i r c r a f t  Corporation 4,047 3,650 

2- 64 
3-64 
4- 64 
1- 65 
2- 65 
3-65 
4-65 
1- 66 
2- 66 

66 
66 
67 

J?Y 1966 

39,200 
131,100 
122,700 

2,315 

Launched I 
4-64 1 

1-65 
2-65 
3-65 
4-65 
1-66 
1-66 ; , 

2-66 a 

66 I 
67 
66 I 

I 

Fp 1967 

12,500 
49,700 
19,100 

735 

6. Pro jec t  Procurement: 

McDonnell A i r c r a f t  Corporation 

a.  Current S t a tus  

(1) 

(2) 
(3) 

Type - Currently CPFF conversion t o  CPIF i n  process, with 
terms t o  be e f f e c t i v e  from A p r i l  1, 1964. 
Amount on cont rac t  a s  of J u l y  31, 1964 --- $486.6M 
Scope negotiated t o  date: 
passes the  hardware l i s t e d  i n  2 above. 
fo r  spacecraf t  i s  as follows: 

The scope t o  be negotiated encom- 
The de l ive ry  schedule 

Calendar Year 

19 64 - 1963 - 
1 2 

1965 
6 
- 1966 

3 
- 
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b* --- Anticipated Changers: 

The cos t  above the  amount on contract included i n  the  tipace- 
c r a f t  es t imate  is $303,0M. This includes provision for t he  
following t h a t  a r e  the  subject  of negot ia t ion  with the  con- 
t r ac to r :  t echnica l  changes approved by NASA; cont rac tor  
changes t h a t  a r e  pending NASA approval; contractor  increased 
c o ~  t estimates f o r  major subsystems suppl iers ,  and overn11 
increase in  cos t  r a t e s ,  

7. Project  Changes Since FY 1965 P res iden t ' s  Budget: 

- Pro&t. C%-ectives: Are unchanged 

Pro_lect. Content: 

The Gendrri p ro jec t  has  ca r r i ed  the  development of par 
niques f a r  control led land landings through the completion of t i e  
dcrr1onst:raition phase. Weight, performance and schedule imp'kicat ions 
have re!sulted in discontinuance of the  paragl ider  as a p a r t  of the 
Gemini pro:ject. Water landing and recovery w i l l  now be ustd through- 
out the 13 igh t  program. 

- ---- 
1idt:r te-h-  

Prcg a c: 1: Schedule : - 
Ext.enEi:.on of developmental and t e s t i n g  a c t i v i t y  along with a l i s h t -  
ning si1:rl.k.e and hurr  fcane in te r fe rence  a t  t he  launch complex, have 
caused m.l.nubr f l i g h t  scl-edule changes. 

Furtdirig increases  a r e  due t o  added developmental a c t i v i t y ,  the 
schedu:te changes, associa t ed  contractor  cos t  estimate increases ,  
and ioiprcnred requirement de f i n i  t ions , 

8.  Justifi:Lcation of E"y 1946 Budget Estimates : 

The! p1' 1966 est imate  o f  $165.3M provides f o r  de l ivery  of s i x  e p x e -  
c r a f t  and w i l l  support f i v e  launches, Thus, spacecraf t  assembly 
and chc!cLoi:it w i l l  be the majar contractor  a c t i v i t i e s  througlrout the  
year. 

(No mi lo]: cont rac t  acticuns are expected, as the McDonnel 1 ccmversiori 
t o  CPIY iahcwld be cmpl.eted i n  FY 1965,) 
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RESEARCH AND-Da-EUmNT 

FISCAL YEAR 1966 ESTIMATES 

!OFFICE OF MANNED SPACE FLIGHT 
I 

PROJECT TITLE: GEMINI LAUNCH VEHICLES 

, I*  

2. 

3. 

Project  Oblectives:  

To man rate the  Ti tan If for use ae the  Gemini Launch Vehicle, and t o  
modify and test the AtlaelAgena eyrtcm 80 t h a t  the Agena D can be uaed 
a s  the t a rge t  vehic le  i n  Gemini rendezvous f l i g h t s .  

Project  Content: 

The A i r  Force Space Systems Division (SSD), ac t ing  a s  a NASA cont rac tor ,  
w i l l  modify and t e s t  the Ti tan I1 and Agena D, procure a l l  vehic les ,  
i n t eg ra t e  the Atlas/Agena system, and provide technica l  supervision of 
launches under the NASA Operations Director. 

T i tan  I1 modifications have been completed except f o r  the acceptance 
t e s t i n g  of GLV #3 th ru  615. The Agena D e f f o r t  includes providing 
mult iple  engine r e s t a r t  i n  o r b i t  and ground cont ro l  of the engine. 

The following major launch vehic le  items are i n  the procurement plan 
t o  support a twelve (12) mission program. 

15 Gemini Launch Vehicles 
8 Agenas 
7 Atlases  

Schedule and funding considerat ions have deferred decis ions on 
f ina l i z ing  a l l  of the  above procurements. A t  t h i s  time 12 GLV'S, 7 
Agenas, and 6 Atlases a r e  being procured as w e l l  a s  c e r t a i n  major 
launch vehic le long- lead t i m e  i t e m s .  

Summary Schedules : 

The f l i g h t  program i n  support of the Gemini project  ha8 scheduled the  
use of the Ti tan I1 f o r  two f l i g h t s  i n  CY 1964, four i n  CY 1965, f i v e  
i n  CY 1966, and one i n  CY 1967. The Atlas/Agena i s  scheduled f o r  one 
f l i g h t  i n  CY 1965, four i n  CY 1966, and one i n  CY 1967. 
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4, Projec t  Funding: (Dollars i n  Thousands) 

FY 1964 FY 1965 FY 1966 - FY 1967 

a. M 1965 Pres ident ' s  Budget 110,000 111,300 72,500 20,500 
b. FY 1966 Preliminary Budget 117,700 115,400 97,500 37,600 
C. FI 1956 Budget 122,700 115,400 88,600 8,500 

5.  Projec t  Manpower: (Equivalent Direct Man Years) 

a .  Ma l o r  Contractor ( 6 )  : 

Martin Marietta Corporation 

Lockheed Ai rc ra f t  
(Ti tan 11) 1,661 1,697 I, 358 

Corporation (Agena 
'Modi f i c a t i on s ) 5 LO 344 247 

500 

123  

6. Pro jec t  Procurement: 

Martin Marietta Corporation (Ti tan 11) 

n .  Current S ta tus  --- 
( I )  Type of cont rac t  --- CPIF 
( 2 )  Amount negot ia ted --- $197.9M 
(3; Scope negot ia ted:  15 Gemini Launch Vehicles t o  be d e l i v e r e d  

a s  follows: 

Ca lenda r Yea r 

1.963 - 1 Note: 12  GLV a r e  under f i rm order with 
1964 - 3 long-lead t i m e  i t e m s  f o r  3 addi t iona l .  
1965 - 4 
1966 - 4 ef fec ted  up t o  Dec. 1, 1964 by pro jec t  
I967 - 3 d i r ec t ion  without excessive cos t  penalty 

Termination order f o r  l a s t  3 GLV may be 

f o r  defer r ing  f i n a l  decis ion bcyond 
t h a t  da t e  . 

b. Anticipated Changes 

A'dditional cos t  of $3.8M f o r  fu ture  changes i n  scope. 

--I- Lockheed Ai rc ra f t  Corporation (Agena Modification) 

Current S t a t u s  a *  --- 
(1) Type o f  cont rac t  --- CPIF 
( 2 )  Amount negotiated --- $59,1M 
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(3 )  Scope negotiated: 8 modified Agena D Vehicles t o  be develivered 
a s  follows: 

Calendar Year 

1965 - 3 Note: 7 Agenas a r e  under f i rm order. 
1966 - 4 
1967 - 1 ef fec t ed  by pro jec t  d i rec t ion .  

Termination of the  8 th  Agena may be 

b. Anticipated Changes 

Additional cost of $2.7M f o r  fu tu re  changes i n  scope. 

7. Pro jec t  Changes Since FY 1965 Pres ident ' s  Budget: 

Current funding requirement increases  f o r  FY 64, 65, and 66 a r e  
p r inc ipa l ly  due t o  requirements f o r  add i t iona l  hardware improvements 
t o  the Gemini Launch Vehicle. The requirement f o r  these hardware 
improvements became evident following the  v e r t i c a l  tes ts  of GLV #l. 
Refinement of e a r l i e r  c o s t  es t imates  by the  AF has  a l s o  been a fac tor .  

8. J u s t i f i c a t i o n  of FY 1966 Budget Estimate: 

The FY 1966 es t imate  f o r  $88.6M provides primarily the  incremental 
funding required by SSD t o  support the  f i n a l  de l ivery  and opera t iona l  
support of veh ic l e s  t o  be launched i n  FY 1966 and FY 1967. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATBS 

OFFICE OF MANNED SPACE FLIGHT 

PRWECT TITLEL GEMINI SUPPORT - PREFLIGHT OPERATIONS 
-. plroject  Description: 

Supports the overall Gemini mission by providing pre-launch spacecraft 
testir,g and checkout at the launch pad. 

2. Project Funding: (Dollars in Thousands) 

FY 1967 -- FY 1964 FY 1965 FY 1966 

a. FY 19fj5 President's Budget 5 , 300 2 , 300 1,900 1,600 

b, Fs[ 1966 Preliminary Budget 2 , 600 2 , 300 1,900 1,600 

i. Fy 1966 Budget 2,900 2 , 300 1,900 1 , 600 
Analysisand Justification of Significant Changes in Project Funding: 

NO significant change 

3. Justification of M 1966 Budget Estimate: 

a. Identification of Requirements by Major Function, Activity and/or End -- Items Funded: (Dollars in Millions) 

Major activities/end items: 

(1) 2ata Reduction & Analysis 

I??Y 1964 FY 1965 EY 1966 

$ .4 $ .2 $ 04 

These funds provide for the analysis of the data obtained in checking 
out t'he spacecraft prior to launch. 

(2) Multi-Purpose Materials & Equipment 
8 

FY 1964 FY 1965 

$ 1.1 $ 06 $ 05 

Provides test equipment common to all contractor test activity, such 
as signal generators, oscilloscopes, and other calibration devices. 
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(3) Engineering C Technical Services 

FY 1965 IFY 1966 - FY 1964 

$ 1;o s .9 $ .5 

Supports the contractors performing minor modifications and 
changes in connection with facility activation, and typically 
includes electrical and mechanical installation activity. 

(4) Materials & Supplies 

FY 1964 FY 1965 FY 1966 

$ .2 $ .5 . $ .k 

Provides for the modification and activation of test equipment, including 
installation (electrical and mec-al) of test and ground support 
equipment. 

Contractor Manpower: 

Not applicable 

Services of Othdr Government Agencies: 

Not applicable 

FY 1966 Procurement of Capital Items: 

Not applicable 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF I.L4&lED SPACE FLIGHT 

PROJECT TI'L'L': GEMINI FLIGHT OPERATIONS 

1. ?rajcc  i. Description: : 

I . : c l ~ ~ t i s  the planning, support, and actual flight test of manned space 
;ystc,)l.; from lift-off t o  recovery. 

_. - '_o jcc  : 17unding: (Dollars in Thousands) 

FY 1964 FY 1965 FY 1966 FY 1967 

2. FY 1965 President's Budget 4,200 18,800 16,800 9,300 

b. FY 1566 Preliminary Budget 4,100 14,800 15,800 1 2 , l C l O  

c .  FY 1966 Budget 3,600 15,900 21,900 5,800 

. . n a l y s i s  and Justification of Significant Changes in Project Fimding: 

h sL_nificant change 

3zstiLication for FY 1966 Budget Estimate: 

ci. $g.tification of Requirements by Xajor Function Activity and/or 
--- End Items Funded: (Dollars in Millions) 

Yk jar activitieslend items funded: 

(,I.) Flight Controller Support 

FY 1964 FY 1965 FY 1966 

$ - 5  $ 1.1 $ .8 

::hi!; activity provides: (1) observation and analysis of vehicle systems 
and flight performance during missions, (2 )  mission simulations, 
( ( 3 )  proficiency in operational modes of flight vehicle systems and 
;;round station equipment, (4) analyses leading to compatibility of 
systems design with operational control modes, and ( 5 )  refinement of 
operations documentation and procedures for subsequent miEsions. 

(2) Real-Time Computer Program Formulation: 

FY 1965 FY 1966 FY 1967 

$ 05 $ 06 $ 05 
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Supportr the studies leading to the development of the following 
particular mathematic81 techniques: (1) special perturbation 
techniques, (2) rpecial cloeed loop powered flight guidance 
equations, (3) treatment of tracking data in trajectory determination, 
(4) determination of the tra jectory/radiation interface, and 
(5) development of automated trajectory programs. 

(3) Task Force Support: 

FY 65 FY 66 - FY 64 - 
$ -0- $ 10.7 $ 17.0 

These funds provide for the estimated reimbursements to DOD for 
air, water, and ground mission recovery support and involve' 
such elements as ships, aircraft, communications facilities,'and 
personnel. Estimates are based on the scope of support and level 
of effort anticipated for the scheduled flights. 

(4) U.S. Weather Bureau: 

EY 64 - FY 65 - FY 66 

Provides for the .reimburse;hent to the U. S. Weather 
Bureau, 
support during launch periods, and continues climatological and 
forecast development studies pertinent to launch and reentry problems 

This agency provides a coordinated program of operational 

(5) In addition to the major activities listed above, Flight 
Operations estimates also support the following activities: 
trajectory studies, computer software, handling & retrieval 
e-ipmeat, and communication and test equipment. 

b. Contractor Manpower: 

Not applicable 
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ljeirvices of Other Government Agencies: =. .L 

(1) 

Services provided-see a .  above. 

Reimbursement: 

FY 66 - FY 65 FY 64 

$ -0- $ 10.7 $ 17.0 

- - 

( 2 )  U.S, Veather Bureau 

Services provided - see a. above 

Reimbursement: 

d .  FY 1966 Procurement of Capital Items: 

Not applicable 
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FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITL E: GEMINI - CREW OPERATIONS 

1 Prajtct  l h s c r i n t i o n :  

C-ew S??rations funds provide for training of astronauts and for the 
purchase 2nd operation of rclatal trei;..ing and simulation equipment. 

i .  Project ._ Funding: (Dollars in Thousc::ds) 

F’: 1954  R! 1965 FY 1966 FY 1967 

a .  FY 1965 PresidcnPs Budget 4,400 2,703 1, so0 900 

b. FY 1966 ?relinLnary Budge2 3,655 2,600 1,300 1,300 

c. FY 1956 Budget 3,7GC! 2,600 2,100 1,700 
Anas-&T_fFnd Justificetion sE 2 ;  .. ,~Z:.CZ:.Z Changes is Project Funding: 

No significant chsnges 

- a. --zntificetion of Xequiremn2s by 3iafor Function. Activity and/or End 
Items Pun?.ed : 

Xajor activities/end items funded:(Dollars in Millions) 

(1) S.imulator Spares 

FY 1966 
_I_ 

??Y 1964 FY 3.965 

$ .I $. . 3  $ .2 

Thcsc: estimates rupporc the replacement of wornand d e e d  
imL-:c. cor parts .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: GEMINI SPACECRAFT 6 LAUNCH VEHICLE SUPPORT 

1. Pro jec  : &scription: 

Consis;, of yrocurencnt and flight qualicication tests of various astronaut. 
suppor-l systz:r.s. 
c ~ r n p o n , . ~ ~ ~  ;1 -cl sqporting extravehicu1i;r equipment. 

'23is project includes flight crew l i f e  support systems and 

2. Pcojecc Fundirri : (Dollars in Thoussnds) 

FY 1964 FY 1965 FY 1966 FY 1967 

a. F\I 1965 ?resident's Budget 4,400 3,500 2,000 9 00 

b. FY 1966 Preliminary Budget 3,OC3 4,600 3,600 3,500 

c. FY IS46 Budget 3,aco 4,000 2,700 2,700 

Analysis and Justification 0;' Sjyni. 'cant Changes in1 Project: Funding: 

Funding increase in FY 67 is attributed to  refinement of cost estimates 
based upon improved definition of support required for project completion. 

3 .  Justification f o r  FT 1966 % a L g i :  Estimate: 

a *  - - iitification of Requirements by Major Function, Activkty and/or 
L:-. Items Funded: (Dol ia rs  in Millions) 

.I: Space S u i ~ s :  

FY 1964. FY 1965 FY 1966 

$ .7 $ 1 . 7  $ 1.3 

These estimates provide for the procurement of Gemini suits t o  be used 
for qualification testing, flight, and flight training. 

(2) Extravehicular Equipment: 

FY 1964 FY 1965 FY 1966 

$ .1 $ - 3  $ 07 
Provides for procurement: of astronaut chest pack and al l ied equipment 
required for extravehicular act ivit ies .  
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(3) El-oinstrurnentation: 

Fl 1!364 FY 1965 FY 1966 ---- 
$ .6 $ .% $ - 2  

Provide s €01: the procurement of 'DLolns t runenta t ion  equipzent necessary 
t o  monitor the medical s a f e t y  rZ as t ronauts  during f l i g h t .  

( 4 )  I n  addi t ion  to the  major ac;,sicies l i s t e d  above, Spacecrafc 
anc Launch Vehicle Sup2ort -,.;ovides fo r  the procurement of 
t h e  f o l l o ~ ~ i n g  f l i z h t  qur l i f5zd  systems: food, water, and w m t e  
manag,enent systems; f l i s h t  c-2 t r a i n i n g  su rv iva l  equipment; 
personal hygiene equipcznt . 

Contractor Ilanpower: b* ---- 
Not app1 . i~  ab le  

= *  ---- Service:' o f  Other Government Xgencies : 

Not appl.ic.able 

FY 1966 Procuranent of Capi ta l  I t e m s :  d*  ---- 
No t app 1.ic.able 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIQIT 

PRQJECT TITLE: GEMINI - SPACE MEDICINE 
1. Projec: 3:scription: 

Includes s tud ie s  and development of equipment necessary t o  insure  the 
s a f e t y  ~2 the  as t ronauts  and the e f f e c t i v e  performance of t h e i r  mission 
ass ig  ncents. 

2. Pro jec i  Funding: (Dollars i n  Thousands) 

FY 1964 FY 1965 FY 1966 E”y 1967 

a. I 3  1?65 President3 Budget 3,000 2 , 200 3,000 3,000 

b. FY 1966 Preliminary Eudget 3,100 3 , 300 3,000 3,000 

c. FY 1366 Budget 2,530 2,900 2,200 2,200 

-’ L‘ SL ;a i f  i can t  change 

3, ,list; :.:t::it. 331 of ;?‘y 1966 Eulzst  Estirzite: 

a. 

-.. 

1c;n t i f ica t ion  of Requirerents by Xajor Function, Ac t iv i tv  and/or End 
Itens Funded: (Dollars i n  Mil l ions)  

(1) Development of L i q c i d  Transport System: 

FY 1964 FY 1965 FY 1966 

$ -0- .$ 0 1  $ .6 

T5ese est imates  support  the extension of the NkSAIDOD l i q u i d  t ranspor t  
por tab le  l i f e  support  system development e f f o r t  and the in t eg ra t ion  
~xLd q u a l i f i c a t i o n  of a system f o r  extended extravehicular  operations.  

:--?sent ex t ravehicu lar  s y s t e m  l i m i t  the  t a sk  c a p a b i l i t i e s  of the 
~ ; r o n a u t s ,  whereas t h i s  sys ten  w i l l  provide s u f f i c i e n t  thermal capaci ty  
L-.- weight rates t o  overcome t h i s  l imi ta t ion .  
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(2) ;Space  sui^ Component: Uevelopment: 

Ir'Y 196; 
.I-- 

'$ " 4  

EY 1965 

$ .7 

I- 

M 1966 

$ .5 

1-17 



. .  

3 .  C . ~ ~ a c t o ~  Manpower: 

NJ: rnplicable I 

c.  Services  of Other Government: Agencies: (Dollars i n  Mil1io.m) 

Pdod & Package Dev. $. 100 $ -0- 
Space Su i t  Component Arrny/Quartermasrer .040 -0- 
Espzrinental  MedicAl NIH .OlO -0- 

Army /Qua r t e r n l a  s t e r 

S tud ics 

USPIJIS .039 -0- 
Navy/Aero Medical Center .015 -0- 
US PHS .055 -0- 
A i r  Force -0- . loo  

A i r  Force School of  Aviation .018 -0- 

bled i c  ine 

$.011 -0- EL-ecEs o l  _.ccomprcssion 'Air Force/School of 
L i t e r  L::.)osurc? t o  Vacuum Avintion Piedicine 

Lab. 
-0- 

-0- 
-0- 
-0- 

Navy/.':..letion Crew Equip. . Ok5 

A i r  Force/Hollomn AFB .020 

NL:vy/Bur. of Weapons . loo 
A i r  Force/Systems Command .023 

L.-z C; i c  a 1 Opera t i a  ns  Dc 3 

2 .  FY 1966 ?..<-:urement of C e p l t a l  Items 

Not zppl icable  

.675 - . 50 
$.526 $.775 

$ -0 -  
-0- 
-0- 

-0- 
-0- 
-0- 
.110 

-0- 

-0- 

-0- 

-0- 
-0- 
-0- 

.575 
$. 685 

1- 18 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SrhCE FLIGHT 

Z'ROJECT TITLE: --- AIOLLO SFACECMFT 
1 .  rro j cc t -Ob jec t ives :  

Dc.ve1npment of  a s p a c e c r a f t  s y s t e m  w i t h  c a p a b i l i t y  t o  land men on 
t he  lloc~r a n d  r e t u r n  them s a f e l y  t o  Ea r th .  

2 .  P r o  j c c t  Ci-Intent : 

The s p a c e c r a f t  system i s  t o  be capab le  of m i s s i o n s  of two weeks cluration 
witl- s t a y  t ime on t h e  l u n a r  s u r f a c e  of approx ima te ly  one day. 
I irhital  rendezvous f l i g h t  mode w i l l  be u t i l i z e d .  The s p a c e c r a f t  i s  c m -  
p r i s e d  of t h r e e  modules: Command Module, S e r v i c e  Module, and Lur ar 
rxcIIrs1 nn Module. The o v e r a l l  program c o n s i s t s  of t h r e e  f l i g h t  Fhases:  
(1)  iinmanned s u b o r b i t a l  and E a r t h - o r b i t a l  El i g h t s ;  
( 2 )  marined C a r t h - o r b i t a l ,  l ong  d u r a t i o n  f l  i ;hts a7d E a r t h - o r b i t a l  

( 3 )  manned l u n a r  f l i g h t s  and l u n a r  l and ing .  
A n  cxtc~is . ive ground tes t  program i s  interwoven w i t h  a b a l l i s t i c  and 
e a r t h  o r b i t a l  f l i g h t  t es t  program culminatino, i n  l u n a r  f1-ights o j  f u l l y  
qiia'l i f  Led s p a c e c r a f t .  Planned are f o u r  L i t t l e  J o e  I1 t e s t  1auncheF and 
t h r e e  S a t u r n  I ,  12 S a t u r n  I B  and 15 S a t u r n  V l aunches  of v a r i o u s  space -  
c r a f t  c m € i g u r a t i o n s  i n c l u d i n g  t h e  l u n a r  m i s s i o n s .  

Tbe l u n a r -  

ren51ezvous f l i g h t s ;  and 

3 .  Summary Pro- ject  Schedules:  
Schedules  ( Q u a r t e r  & CY) 

FYI65 F? '66(Pre l  i m )  FY'661,Final) - No. and D e s c r i p t i o n  

LJ 'II- 3 
L J  II- 4 
LJ 11-5 
U 11-6 
w 11-7 
U 11-8 
1 - SA-9 Micrometeoroid Exp.* 

1' * 1 - SA-8 
1 1  * 1 - SA-10 11 

4 - S/C Dev. F l t s .  (Sa t .  IB) 
4 -  S/C Qual.  F l t s .  & Opers. 

4 - S/C Dev. & Qual.  F l i g h t s  

4 - S/C Opers. ( S a t .  I B )  
6 - S/C Qual.  F l i g h t s  & Opers .  

5 - S/C Opers.  ( S a t .  V) 

11 

( S a t .  I B )  

( S a t .  V) 

( S a t .  V) 

2 -64 
1-65 
2 -65 
3-65 

2-65 

€ 6  

67 

67 
68 

68 
69 

4-64 
3-65 
1-65 
3-65 
4-65 
Under 
4-64 
1-65 
2-65 

66 

67 

67 
68 

68 
69 

2-65 
4-65 
1-66 
3-66 
Uncler Study 

s t u d y  Under Study 
4-64 
1-65 
2-65 

66 

67 

67 
68 

68 
69 

* OART pay loads .  
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a.  YY1965 P r e s .  901,900 945,1;00 i 5 ( ' , ?00  694,600 612,400 469,800 

1 % .  FYI066 P r c l  im. 901 ,?30 996,000 q,3°,hO0 I:5P,400 717,200 517,500 

C .  I Y l ' ) f > h  nii(lyct 877,600 998,600 1,135,000 1 ,OQr(,700 876,300 624,000 

I 3 1  Id!.C t 

1\11 ( I  get  

5. P r o j e c t  Manpower: See 
Manpower Data  f o r :  Command and S e r v i c e  Modules p r o j e c t  

Nav iga t ion  and Guidance p r o j e c t  
Lunar Excur s ion  Module p ro jec t :  

6 .  P r o j e c t  Procurement:  See C o n t r a c t  Data  f o r  above p r o j e c t s  

P r o j e c t  Chanzes S ince  FY 1965 Pres idc i i t  ' s  P..di:ct: 

a .  P r o j e c t  O b j e c t i v e s  - Unchnnfrec!. 

17. Pro , jec t  Content :  

Tncreased r e l i a n c e  on unmanned t e s t s ,  i r t r n d u c t i o n  of Rlock 
concep t ,  e1 i m i n a t i  on of on-hoard ma;nt-cqance, b l ack  box main- 
t cnance  on ground,  l e s s  t e s t i n r  n t  ( " ) e ,  modif ied  guidance and 
n a v i y a t i o n  concept .  

c .  P r c j e c t  s chedu les  - no change. 

d .  P ro jec t  Funding: 

S i g n i f i c a n t  changes i n  program i n d i c a t e d  i n  ( b )  above and a 
comprehensive r ev iew of c o s t  estimates f o r  major  c o n t r a c t  e f f o r t .  

8. J u s t i f i c a t i o n  of FY 1966 budget e s t i m a t e :  

S p a c e c r a f t  funds  f o r  FY 1966 w i l l  i?e u s e d  t o  suppor t  t e s t i n g ,  deve lop-  
ment and ground suppor t  a c t i v ' :  l e ,  ! - i ~ ' i a + ~ ~ ~ .  jr: t h e  i n d i v i d u a l  w r i t e -  
u p s  fo r  CM/SM, LEM, G W ,  I n t o - r a t l  ?:* rt'cckt-.lt s u p p o r t ,  ACE. Funds 
w i l l  be r e q u i r e d  a l s o  f o r  two L i t t l e  Joe I1 l a u n c h i n g s ,  one f o r  a n  
i n t e r m e d i a t e  a l t i t u d e  a b o r t  f l i g h t  w i t h  a Block I CWSM and t h e  o t h e r  
f o r  back-up. 
v e h i c l e s  are also scheduled  d u r i n g  FY 1966. 

Two s p a c e c r a f t  development f l i g h t s  u s i n g  S a t u r n  I B  
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FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MAIINEI) SPACE FLIGHT --- 
PROJECT TITLE:  -- APOLLO SPACECRAFT - COMMAND AND SERVICE MODULES 

1. Pr0jec.t CJi&ctives: 

Development of the Command and Service Modules of the Apollo Space- 
c r a f t .  
and re-entry module. The Service Module comprises a propulsion anc'l 
uti1it .y niodule t o  support the Comnand Module and provide propulsion 
fo r  mid-course correct ions,  r e t r o  in to  and escape from lunar o r b i t .  

The Command Module comprises the  three-man crew control  center  

2 .  Pro-ject Content: 

The development program includes extensive ground tests of the Modules 
and t h e i r  subsystems f o r  purposes of development, qua l i f i ca t ion  and 
r e l i a b i l i t y  t e s t ing .  The Command Module major subsystems cons i s t  of the 
Guidance and Navigation, S t a b i l i z a t i o n  and Control,  Reaction Control,  
Environmental Control,  E l e c t r i c a l  Power,  Communication, Launch Escctpe, 
Heat Shield and Earth Landing Systems. L i t t l e  Joe I1 f l i g h t  tests 
provide necessary da ta  on the spacecraf t  abort  and propulsion systems. 
Development and operat ional  f l i g h t s  aboard the Saturn I, I B  and V iaunch 
vehicles  are as de t a i l ed  i n  the Apollo Spacecraft  p ro j ec t .  Variour; 
configurations of the Command and Service Modules were flown on Saturn I 
(SA 5-7) a n d  w i l l  f l y  on the twelve Saturn I B  and f i f t e e n  Saturn V 
launches which follow. To support t h i s  program, a t o t a l  of nineteen 
boi le rp la tes  (eleven ground tests,  four f l i g h t  tests,  and four  l i t t l e  
Joe I1 and Pad Abort) and th i r ty - fou r  airframes (fourteen Block I iind 
twenty Block 11) are included i n  the development and operat ional  program. 

3. Summary L'roject Schedules: 

Pro 1 e c t Mil e s t  ones : 
Schedules Presented Quarter ly  6 CY) 
FY '65 PY '66 ( p r e l i m . )  FY '66Qin.l) 

a. Comp1.et.e manufacturing of Service - 4- ' 64 
Modu.1.e fo r  propulsion and 
c:ombi.nt!d systems tes t  a t  WSMR 

b. Comp:let:e manufacturing of Command - 1-'65 
and !;ei:vice Module f o r  the f i r s t  
Satuirn I B  f l i g h t  

4-'64 

10'65 
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4. 

Flight schedules, developmental and operational for the Comrnd and 
Service Modules, are as shown on the Apollo Gpacecraft project. 

Project Funding: 

1964 1965 1966 

FY 1965 Pres. Budget 527,300 520,500 379,000 
FY 1966 Prelim.Budget 533,200 564,000 494,100 
FY 1966 Budget 548,950 534,000 583,700 

5. Project Manpower: 

a. Contractor: North American Aircraft 

FY 1964 FY 1965 FY 1966 FY 1967 

20,000 19,600 17,000 14,400 

1967 

296,500 
401,000 
549,300 

FY 1968 

11,700 

245,500 186,000 
355,000 279,200 
415,000 301,000 

FY 1969 

8,200 

b. NASA In-House Direct Manpower: 

6. Project Procurement: 

CM/ SM North American Aviation NAS-9-150 

a. Current status: 

(1) Type of Contract - CPFF 
(2) Cost negotiated to date - $1,463.8 million 
(3) Scope negotiated to date - Design, development, fabrication 

assembly, and test and launch support on Conmand and 
Service Modules - June 1962 - February 1966. 

b. Anticipated Chanpes: 

(1) Estimated additional cost involved - Approximately $2 billion 
(2) Additional Scope - Extension of Contract for period - 

February 1966 - End of program 
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(3 )  Estimated dates changes will be negotiated - 
let Quarter FY 1965 
3rd Quarter FY 1965 

7 .  Project Changes Since FY 1965 President's Budget: 

See Apollo Spacecraft project. 

8. JustificzG.on of FY 1966 budget estimate: 

In FY 19b6, the ground and flight testing of the Block I CSM will be 
essentici:lly completed and the manufacture of the Block I1 configuration 
will be we1.1 underway. 
of al.l miajor  subsystems for the CSM should be completed in the early 
part of [:he fiscal year. 

The reliability and qualification testing 

The groiind test program for FY 1966 will continue the dynamics, static, 
flotation ;and propulsion systems testing started in the previous 
year. 
thermal, thermal-vacuum and land impact testing. 

addition, three CSM will be delivered for use in vibrat ton, 

During FY 1966, seven Block I CSM for flight test will be delivered. 
Five CSM will be delivered to KSC for use on the Saturn IB launch 
vehicle in the CSM development and long-duration oppration program. 
The remaining two CSM's will be used at WSMR for pad abort and 
high altitude abort tests. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: APOLLO SPACECRAFT - NAVIGATION AND GUIDANCE 

1. 

2. 

3. 

Pro j cc t Ob 1 ec t ives : 

Development and production of Navigation and Guidance Systems for the 
Apollo Spacecraft. The functions of the Navigation and Guidance 
System are to determine the position, velocity, and trajectory of the 
spacecraft and to provide information to control the rpacecraft'r 
engines for the maneuvers necessary to accomplirh the lunar landing 
mission. 

Project Content: 

Navigation and Guidance equipment will be developed and furnished for 
both the Conanand Module and the Lunar Excursion Module. 
degree, identical types of equipment will be used in both modules. 
The project includes nine Block I and nine Block I1 ground test unit,, 
one Block I and one Block I1 flight te6t (developmental) units and 
nine Block I and 17 Block I1 operational units for the Command Module 
and 11 ground test units, one flight test (developmental) unit and 
16 operational units for the Lunar Excursion Modulerr. 

To a large 

Summary Project Schedules: 

Pr o j  ec <&Miles t ones 

Y 

Schedules Presented 
FYI65 FY'66(Prelirn) FY'66(FinalL 

a. Functional Systems Delivered for Blk I Complete 
Test FY' 64 0- F Y I  64 

Blk 11 FY'65 

b. Complete Development, Qualification FY'65 
& Reliability Testing for Catunand 
Module 

e .  

C. Flight Qualified Systems Delivered 
for CM 44?Y'65 

d. Flight Qualified Systms Delivered 
for LEn FY' 65 

Blk I FYI66 
Blk I1 FY'67 

0- 

0.. 
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4. Pro jec t  Funding: Runout Cost - By F i s c a l  Year - In  Thousands Of :Dollar# 
1964 1965 1967 1968 1969 - 

a. FY 196'5 Pres. 91,500 83,800 58,500 56,700 46,000 9,3'00 
Bu dge t 

Budget 
b. FY 1966 Prelim. 91,500 89,600 87,700 96,000 58,300 22,300 

C. FY 1966 Budget 91,500 95,900 97,700 95,000 70,000 31,000 

5 .  Project Mampower: 

a. 

ACSP 
MIT 

b. 

Contractors: ACSP & MIT 

---- FY 3.964 FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

2 , !io0 4 , 000 4,000 3,600 3,000 1 , 500 
5 7 8 645 553 500 400 220 

---- 

NASA In-House Direct Manpower : 

6. Project: Procurement: 

Navigation and Guidance Contractor: A C Spark Plug 
NAS 9-497 

a. Current S ta tus :  

(1:) Type of Contract - Cost p lus  fixed fee  

( 2 )  'Cost negotiated t o  date - $67.5 Million 

(3') Scope negotiated t o  da t e  - June 1964 - December 1964 , 

.Assembly and test  of e igh t  Block I and four Block I1 GhN 
systems 

b e  Anticipated --- Changes: 

(1) Estimated add i t iona l  c o s t s  involved - about $47.0 Mi l l ion  

(2 )  Additional scope involved - Dec 1964-Feb 1969 - Computes and 
op t i c s  e f f o r t  formerly the  r e s p o n s i b i l i t y  of Raytheon and 
Kollsman. An add i t iona l  cont rac t  with ACSP is in process t o  
provide G6N systems fo r  Blck I1 with estimated c o s t s  through 
runout of approximately $250.0 Million. 
2 5  LEM Systems. 

22 CM/SM Systci?ms - 
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. .  

Navigation and Guidance Conrrac t or : MIT 
NAS 9-153 

a. Current Status: 

(1) Type of Contract - Cost Reimlmrsement 
(2) Cost negotiated to date - $38.3 Million 

(3)  Scope negotiated to date - Design and development of 
Apollo spacecraft guidance and navigation through November 
30, 1964 

b. Anticipated Channes: 

(1) Estimated additional costs involved - About $62 Million 
(2) Additional- scope involved - To continue effort through 

FY 1970. 
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7 .  Projec t  _Changes Since FY 1965 Pres ident ' s  Budget: 

See 92-9 1.4-00 Apollo Spacecraft  

8. Justificdix-on of FY 1966 budget estimate: 

During fiscal 1965 con t r ac t s  were negot ia ted f o r  Block I1 guidance 
and riavsL:;al:ion systems f o r  all rcmainin:: command and lunar  excurstion 
module spacecraf t  E or  the lunar  landing program as present ly  plarmed. 
Design o f  the Block I1 system was f ina l i zed  during f i s c a l  year 1465 
and i n i t i a l  deliveries of Block I1 guidance and navigat ion s y s t e m  
w i l l  be .nade during f i s c a l  year 1966. 
guidance and navigat ion systems w i l l  be completed during f i s c a l  year 
1966 and q u a l i f i c a t i o n  and r e l i a b i l i t y  t e s t i n g  w i l l  be i n i t i a t e d , ,  

Development t e s t i n g  of Block I1 

D e l i v e r y  of a l l  19 Block I guidance and navigat ion systems cur ren t ly  
under ccnt rac t  will be completed during f i s c a l  year 1966. F i f t e e n  
Bloclc II guidance and navigat ion systems f o r  ground and f l i g h t  t e s t  
purposes w i l l  be  del ivered during f i s c a l  year 1966. 
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RESEHKCH AND D~V~LLJYMLUVL 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: APOLLO SPACECRAFT - LUNAR EXCURSION MODULE 

1. Project Objectives: 

Development of the Lunar Excursion Module which, with the Conmend 
Module and Service Module forms the complete Apollo Spacecraft. 
Lunar Excursion Module will have the capability of separating from 
the Command and Service Modules and performing lunar descent from 
lunar Orbit, landing,ascent, rendezvous and docking with the space- 
craft which remains in lunar orbit. 

The 

2 .  Project Content: 

The development program includes ground tests of Lunar Excursion 
Module; structural, subsystems, and reliability testing. The Lunar 
Excursion Module major subsystems consist of the Structure, Guidance 
and Navigation, Stabilization and Control, Reaction Control, 
Envirmmental Control, Propulsion, Electrical Power, Instrumentation, 
Communications, Crew Provisions and Landing Gear systems. Modules will 
be flight tested on selected Saturn IB and Saturn V flights prior to 
the lunar landing mission. A total of ten ground test articles, two 
flight test articles and fourteen Lunar Excursion Modules are included 
in the development and operational program. 

3. Summary Project Schedules 

Schedules Presented (FY) 

FY ' 6 6  FY '66 
Project Milestones FY ' 65  (Prelim) (Final) 

a. Complete preliminary derign ' 6 4  - Complete - Camp 1 e te b. Complete major subsystem contracts ' 64 
c. Complete ground qualification tests ' 6 5  - ' 66 

' 6 5  d. Deliver first LEM test article ' 6 5  Underway 
e. Begin system integration test ' 65 - ' 6 5  

' 67 ' 67 f. Complete manufacture of LEX-1 0 

g. First rendezvour flight using - ' 67 ' 68 

of ascent engine 

program (LTA-1) 

for KSC 

Saturn IB (207) 
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4. ?ro_lect Fundin&: 

FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

FY 1965 Prar. Budget 156,500 189,900 142,200 110,000 95,000 63,000 
FY 1966 Pce1.im.Budget 156,500 185,700 197,800 179,200 128,800 49,000 
FY 1966 Budget 135,000 217,000 265,800 258,500 195,800 118,OoQ 

5. Project Direct MPnpower: 

a. Contractor: Grumnan Aircraft Engineering Company 

FY 1969 -- FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 ----. 
3,600 4,600 4,500 3,600 2,500 1,200 

b. NASA In-House Direct Manpower: 

6 .  Project-Procurement: 
Grumman Aircraft Engineeriiig Co. 
NAS 9-1100 a. Current sta tus:  

(1) 

( 2 )  Cost negotiated to date - $966.5 million 

Type of contract - CPFF 

(3:) !;cope negotiated to date - 
First delivery March 1965, last delivery December 1967. 

11 LEM's plus LTA's and FTA's. 

b. Anticipated changes: 

(1) Estimated additional cost involved - About $325 mil l ion  

(2) Additional scope involved - Three additional LW's. 
Last delivery August 1968. 

7. Protect: Changes Since FY 1965 President's Budget: 

S e e  Apollo Spacecraft project 
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8. Justification of PY 1966 Budnet Ertimate: 

During FY 1965, ten ground teat La'. (LTA'r) and two flight LW'r 
will be in procesr of manufacture. 
delivered; one for dynamic tertiw and the other for rod81 and 
reparation terting. 

Tw, of there LTA'r will hrvr been 

During PY 1966 five LTA'r will be delivered. Three will be 
retained at Grummrn Aircraft Etqinecriog Company (CAEC) for rtructural, 
integrated system and environmental terting. One LTA will be 
delivered to NAA for CSM/LHn compatlbility tcrtr. 
LTA will be shipped to WSMU for propulsion and combined r y r t e u  
testing . 

The remaining 

The ascent and descent engine qualification tertr will be c w -  
pleted during FY 1966. 
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RESEARCH AND DEVELOYHISNL 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PRCUECT TI'IG: APOLLO SPACECRAFT - INTEGRATION, CHECKOUT AND 
RELIABILITY SUPPORT 

1. Pro jec t  Description: 

P!SC i s  r(esponsib1c f o r  the Intc?:ation, Chcckout, and R e l i a b i l f t y  
prograin for  the  Apollo Spacecraft. The General E lec t r ic  Comparky 
supports  MSC i n  t h i s  r e spons ib i l i t y  by providing engineering support 
to thc  Apollo Program O f f i c e ,  ::SC, i n  the  technica l  areas of i n t e -  
zr.ation, checkout and r e l i a b i l i t y .  i n  oc!dition, GE i s  the  pririe 
contractor fo r  t he  Acceptance Chcckout Ecpiipment-Spacecraf t (A(:?Z-S/C). 
ALE-S/C i s  t o  be u t i l i z e d  fo r  the  whole of the Spacecraft p ref . iCht  
t e s t i n g  program and v e r i f i c a t i o n  of t h e  operational flight. readiness  
of the Spacecraft. 

2. ? ro jec t  Funding: Runout Cost - By F i sca l  Year - I n  Thousands >f Dol lars  
1969 - 1967 1968 - 1366 - 1965 - 1964 - 

a. F S  1.965 Pres. 58,400 62,500 36,000 31,000 31,003 31,000 

b. FI! 1.966 Prelim. 62,400 53,300 36,000 36,000 36,009 36,000 

c. F!! 1.966 Budget 60,700 44,500 69,300 51,000 :33,000 21,000 

Budget 

Budget 

d-  Imal.ysis --- and J u s t i f i c a t i o n  of Siyni.Ficant Changes i n  Pro jec t  Funding: 

Chanzes i n  projected fundin2 i n  PY 1965 are due t o  schedule ad jus t -  
rients permitt ing la ter  de l ivery  of e a r l i e r  ACE-S/C S ta t ions ,  and i n  
1:'I 1966 the  add i t ion  of f i v e  add i t iona l  ACE-S/C S ta t ions  ( f o r  a new 
1:otal of 15 s t a t ions ) .  

3. --- Just:Lfication fo r  FY 1966 Budget E s t i m a t e :  

___ ' Ident i f ica t ion  of Requirements by Najor Function, Act iv i t l .  and/or 
.-- . Z T ~  Item Funded: 

FY 1964 FY 1965 FY 1966 

Zctey;ration, C/O & R e l i a b i l i t y  

.ACE-S/C Hardware Program 
LCEpport to MSC 6.0 6.5 0.5 

(15 S ta t ions)  54.7 38.0 621.8 

The In t eg ra t ion ,  C / O  & R e l i a b i l i t y  Support funds cover engineering 
support t o  MSC-ASP0 i n  the  GSE and checkout por t ions  of the  CM/SM- 
LEE[ Program. 
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C .  

The A C E - S / C  Hardware program funds cover the costs of design, 
fabrication, test and checkout, installation, maintenance and 
operations, and spare parts for 15 AC::-S/C Stations to be 
installed at NU-Downey, G A E C - B c t h p g e ,  MSC and KSC.  

Contractor Manpower: FY I964 FY 1965 FY 1366 

Ccneral Electric (MSC) 180 182 180 
(Daytona) 400 900 8SO 

Scrviccs of Other Governmznt Agencfcs: - 
None 

d. PY 1966 Procurement of Capital Items: 

None 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PRWECT TITLE: APOLLO SPACECRAFT.- SPACE MEDICINE 

1. '.'reject Description: 
3 i rec ted  toward: 1). The e s t ab l i sh rxn t  of hum:? zcqji:-ements and 
Lolerances €or Apollo; 2 ) .  The design, development, test and evalriation 
S S  ~ ; a c ~ c r a Z t  hardware f o r  l i f e  support ,  crew sa fe iy ,  crew operat ional  
~ f f e  ... civen.ess and the medicnl moilitoring of crewinan physiological  s t a t u s ;  
3 ) .  

Lre :..2abex.s of the ground support team. 

The S;:ilcc i.ZeL<c<-;-'c >rogrCri~ CGC:L;.> .:J of  ac t iv j . ty  

.,. -2e Ewlua t ion ,  equipmene cle.ve1opment and i q l m e n t a t i o n  of rredical 
.craLv. &.-..= .,' .,., anc. the operat ional  functioning of the rtedical monitors W:IO 

2 .  l r o j e c t  T;'i!ndi.7?: - By Fisca l  Year - In  Thousands of Dollars 

a .  -565 ??res ident ' s  8,000 ll,C30 16,600 16,600 15,500 15,500 

3 .  1966 Prelim. 10,503 13,200 13,500 13,500 16,500 - - - -  Budge 1: 

B c d  :e i 

b .  ., , . 2 0  J , Bu,jget 5 , 400 7,900 13,600 13,600 12,500 12,5CO 

J. ---- _-1a1<7sis anc. ; ~ s t i f i c a t i ; n  of Sizr-lzicant Clianges i n  Pro jec t  I'unding: 

- ._ , x r e a s e  Ezom F:' 65 co PY 6 ;  i n  the  FY 66 Sudget l i ne  i s  1:he 
-*..suit of ir-cieesed e f f o r t  i n  i;:< space s u i t  a r ea ,  d i rec ted  pj:imarily 
zoward providing iriiproved opernt :onel e f f i c i ency ;  the developrnent of 
equipment f o r  i n - f l i g h t  medical ex2eriments; f u r t h e r  e f f o r t s  :o 
imprcve food and waste ma nag en en^ i n  extended f l i g h t s ;  defini: ion 
of tl-e low frequency noise tolerance problem i n  spacecraf t ;  a i d  the 
i n i t i a t i o n  of s tud ie s  o f  the c h a r a c t e r i s t i c s  of e f f e c t s  r e s u l t i n g  
from impact t o  e s t a b l i s h  emergency l i m i t s .  The $6 mi l l i on  d o l l a r  
reduct ion between rhe 1965 Pres ident ' s  Budget f o r  FY 66 and the 
1966 Budget r e f l e c t s  the dec is ion  t o  go t o  a l i qu id  cooled s u i t  as 
the sol-ution t o  the  as t ronaut  thermal balance problem; the completion 
of a series of s tud ie s  t o  def ine  human tolerances,  involving acce ler -  
a t ion ,  impact, v ib ra t ion  and atmosphere se lec t ion .  

111 

Sign.ificant also was the fac t  t h a t  some s tud ie s  planned and lnves t iga tsd  
f o r  ,the Apollo program were det.ermined t o  have reached the s tage  f o r  
cont inuat ion under the Advanced Manned Missions program. 
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3 .  & e n t i f i c a t i o n  of Requirements by Flajor Function, Ac';iirTty and/or 
- 1  Items Funded: 

(1) Specialized Space S u i t  and Com7onent Development T e s t  and 
Equipniant . 
- FY 64 TY 65 FY 66 

.1 02 .9 

-As e l z o r t  w i l l  support the development or' an increased nobill:> 
czp rc i ty  f o r  Apollo space s u i t s .  It w i l l  include improvencnt sF 
,_, .;orients t o  provide g r e a t e r  f l e x i b i l i t y  of motion, refifismen- 
d 2  techniques t o  be.used i n  the t e s t i n g  program,  and specialix;, 
t e s t i n s  such as high vacuum, acous t ic ,  and thermal cycling. (cest ing)  

Noisi em3 Vibration 

FY 66 - FY 65 

. 3  .8 1.5 

- FY 6 4  - 

n' -. - c -,t <- , es t ina2cs  w i l l  support  increased e f fo rcs  on the noise  tolerance 
~ - - . l ; l c n ~ s  of Apollo, p a r t i c u l a r l y  i n  the low frequency range. It 
w i l l  a l s o  support s tud ie s  involvLng the acous t ic  a t tenuat ion  i n  the 
Command Llodule, and a eerie8 of s tud ie s  concerned with 
physical  tolerances t o  LEil d e s c e x  acce lera t ion .  

Development of Ins t runents t ion  f o r  I n f l i g h t  Medical Experiments 

FY 6 4  - FY 65 FY 66 

0 .4 .9 

This e f f o r t  w i l l  be d i rec ted  toward the development of hardware 
associated wi th  i n f l i g h t  medical experiments required t o  assess the 
e f f e c t s  of f l i g h t  upon as t ronaut  phys ica lcondi t ion  and perforrn- ance . 
( 4 )  Cardiovascular Sys tern Studies  

BY 64 - - FY 65 FY 66 

.9 .7 .a 

'.:3ese est imates  re f lec t  the co l l ec t ion ,  analyses and reduction of 
.:I-.ysiological and psycho-physiological da ta  which w i l l  serve as a 
Szs i s  f o r  f l i g h t  stress s tudies .  
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FY 6: FY 6s 

4. L 5.3 6.5 

- . .~:sc e f f c r t s  support E! var i e ty  of s tud ie s  and devclo7ment act  i v i t  Les. 
Inc luded a r e  inves t iga t ions  of thc-riilal balance i n  space suits, 
including tt.e developlent OC thermsl analogs, establishmen2 of met,abolic 
- cads  2nd development 02 lrcst instruments,  medical operat ions f o r  lrhe 
.-...:7inc 02 medical monitors; development of a space s u i t  heat: 
t rsnsport  system and clevclopment of iiilproved r e s t r a i n t  and su;;port 

.r 

a \ .  , ., teiris; development of spacecraEt bioinstrumentation; and the 
- zveloprnexit of spacecraf t  environnental  cont ro l  systcrn components 
. 2:bsys teni:;. 

3 .  ~oontracto:~!:.apower 

??ot applicable.  

- I_ d rv ices  -3f Other Agencies ..* - 
';_'AS I 

SAC ~ s c i o n  a n d  
3 r  > m i  Hygiene 

-- 

Sur .(:.~;~l Equipment 

'_oxL.:lty of Spacecraft  
A t  EO s ?her e 

No i s 3 V i  b r a t  i on. 
and Accelerat,ion 

Rad i a  t ion. 

Crer,  2erfornianc:e 
C r i z s  i a  

Therm- 1 St re s s  

Spar:? Sui t  Testing 

.Xes-i-aint S y s t e m s  

C a r d  i ova :; c u:L a I: S t ud i e s 

Medical Operations 

FY 64. LC?':iCY - 
U.S., Air Force .025 

.loo - .. L?, S ,  ?.217>7 2nd 
u. s, A i r  Force 

U. S o  Air Force . loo 

Oa!c Ridge I n s t .  Nuclear .075 
Studies  
1.J. S .  A i r  Force . OS0 
U, S. Air Force .030 

U. S. A i r  Force .050 

U. S, A i r  Force .075 

U, S. A i r  Force . 160 

U, S. A i r  Force .300 

-0- 

?Y 65 

.075 

-0- 

.175 

0 200 

.220 

.060 

.030 

.150 

. loo 

.150 

.200 

-0- 

and 

FY 661 

.050 

- 

-0- 

.200 

.175 

. 150 

.os0 

.030 

. loo 

.075 

.150 

.2cc 
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RESEARCH AND DEWLOPMNT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF WJNJD SPACE FLIcHl! 

PROJBCT TITI$,E SATURN I VEHICLE 

1. Project OlDjectives: 

To develop a two-stage launch vehic le  capable of placing approximately 
17,000 pollnds of payload In a 100-nautical mile Earth o rb i t .  
vehicle  w i l l  be used for  unmanned development f l i g h t s  of bo i l e rp l a t e  
Apollo sp,acecraft and fo r  the  launching of micro-meteoroid paylotads. 
Elements o f  the launch vehicle  and i ts  checkout and launch systeiins 
have alpplictition t o  the Saturn IB and Saturn V launch vehicle  systems. 

Thrc 

2 .  Project  Content: 

The vehicle  cons is t s  of two s tages  ( the  S-I powered by a c l u s t e r  of 
e ight  H-1  engines developing 1,500,000 pounds of t h r u s t ,  and the 
S - I V  powercd by a c lus t e r  of s i x  RL-10 engines developing 90,000 
pounds of t h rus t )  and an  instrument un i t  ( I U )  t ha t  contains the 
vehic le ' s  i n e r t i a l  guidance system, control  system and telemetry and 
tracking systems. 
s tages  make up  the project .  
been launched successful ly  from the John F. Kennedy Space Center. . 
Three remain t o  be launched. 

Ten f l i g h t  vehic les  and the seven ground tes t  
Seven of the f l i g h t  t e s t  vehic les  have 

3. Summary Project  Schedule: 

A f l i g h t  of a bo i l e rp l a t e  Apollo command and serv ice  module was 
accomplished during September 1964. The f l i g h t  tes t  program w i l l  
be completed with th ree  micro-meteoroid payload f l i g h t s  which a'te 
planned t o  be launched during FY 1965. 

4. Project: Funding: Runout Cost - By Fisca l  Year - In  Thousands of Dollars, 
1966 - 1965 - 1964 - 

a. FY 1965 Pres. Budget 204,200 120,600 16,200 
b. FX 1966 Prelim. Budget 186,700 74,200 9 , 400 
c. FY 1966 Budget 187,100 68,400 4,400 

5. Project  14anpower: 

Conti:actor(s) : Not applicable.  a *  --- 
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. .  

b. NASA fn-Houae Direct UnpQVcr: 

6. Project  Procurement: See the  following pro jec ts :  

Saturn I Vehicle - S-I Stage 
Saturn I Vehicle - S-IV Stage 

7. Project  Changes Since FY 1965 President ' s  Budget: 

P r  0.j e c t Funding : 

The decrease i n  FY 1964 and 1965 requirements r e su l t ed  pr imari ly  
from (1)  a reduction in requirements fo r  t he  S-I stage,  I.U. and 
Vehicle Support, (2 )  successful launch of SA05 which permitted 
a reduction i n  estimated requirements fo r  engineering changes and 
(3) de le t ion  of six previously planned S-IV s tages  which permitted 
grea te r  savings than previously estimated. 

8. J u s t i f i c a t i o n  of FY 1966 budget estimate: 

Funds are required i n  FY 1966 t o  conclude the  Saturn I Program and 
t o  provide for a smooth t r a n s i t i o n  from the Saturn I Program i n t o  
the Saturn I B  Program, 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT --- 
PROJECT TITLE: SATURN I VEHICLE - S-I STAGE --- 

1. €'*ro.4jt:ct: Objectives: 

T o  dt?vc?lop the  f i r s t  s tage  for t he  Saturn I launch, vehicle .  
s tage  design, development and operat ions experience gained wi 11 be 
cipp1~:Led t o  the  Saturn LB s tage  which is  a modified S-I stage. 

The !;-I 

2. !'ro:iect Content: 

The p ro jec t  contains  t en  f l i g h t  test  s t ages  and three ground test  stages.  
Eight 13-1 engines,  producing 1.5 mil l ion  pounds of t h r u s t  prcvide parer  
fo r  t h l s  stage.  The f i r s t  e i g h t  f l i g h t  s t ages  were produced by MSFC 
imd the last  two by Chrysler Corporation, Space Division, at  the Michmd 
I?lant in New Orleans, Louisiana. Fabr ica t ion  and assembly of' all t e n  
s tages  has been completed. 
by $:'he f i r s t  quar te r  of CY 2965. 

.--I Summary Pro jec t  Schedules : 

A l l  s t ages  w i l l  have been shippec, t o  KSC 

3- 

See Saturn I f l i g h t  schedule, Saturn I Vehicle p ro jec t  

S-I Stage Schedule S t a t i c  F i r ing  T e s t  ArriTfe a t  ICs(! 
Comp 1 e t  ion 

s-1-9 
S-1-8 
s-1-10 

4/ 64 
6/64 

10/64 

9/64 
1;./64 
3/65 

4. :ProjeLt Fundin-g: Runout Cost - By Fisca l  Year - :In Thousands --.-- of Dollbars - 
1!166 -- 1965 - 1964 - 

a. FY 1965 Pres.  Budget 59,000 20,600 -.. 
b, FY 1966 Prelim. Budget 59,200 12 , 100 2 ,!io0 
c. FY 1966 Budget 59,500 9,900 ?OO 

5. :Project manpower: 

a. Contractor: Chrsyler (Equ fva l en t  Manyears) 
FY 1961-64 FY 1965 FY 1966 Tota l  

4,460 610 44 5 , 114 
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b. NP.SA In-House Direct Manpower: 

6. Project  Procurement: Chrysler 

a. Current Status:  

(1) 

(2) 

(3) Scope negot ia ted t o  da t e  - Fabr ica te ,  assemble and checkout 

Type of Contract - Cost p lus  f ixed fee  

Cost negot ia ted t o  da te  - $125.0 Mil l ion 

of two S-I fl ight:  s tages;  Act ivat ion of Michoud f a c i l i t y ,  
preliminary design and development of S-I s tage  e f f o r t .  

3 .  Anticipated Changes: 

(i) Not applicable.  

(2) Not applicable.  

(3) Not appl icable .  

7. Project  Changes Since FY 1965 Pres ident ' s  Budget: 

See Saturn I Vehicle pro jec t  

8. J u s t i f i c a t i o n  of M 1966 budp.et estimate: 

NAS 8-4016 

FY 1966 S-I funds w i l l  be used f o r  pos t - f l igh t  evaluat ion and engineering 
serv ices ,  documentation completion, and conclusion of launch support 
a c t i v i t y  a t  Cape Kennedy. 
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USEARCH ANP DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF &"ED SPACE FLIGHT 

---- PROJECT 113:TIB: SATURN I VEHICLE - S-IV STAGE 

1. 

2. 

3. 

4. 

5 .  

-  PI&^ -- c t Ob 1 e c t ive 8 : 

T o  develop the  second s tage  fo r  t he  Saturn I launch vehicle.  
development and operations experience gained with t h i s  liquid-oxygen 
l iqu id  hydrogen engine pawered s tage  w i l l  be appl ied  t o  the  S-IVB 
second s tage  of t he  Saturn I B ,  and the  S-IVB t h i r d  s t age  of t h e  
Saturn V. 

Desfgn, 

- PmsG Content: 

Six f l i g h t  s t ages  and four ground test s t ages  have been produced by 
Doug;l.ae; A i rc ra f t  Co., Inc. Missile and Space Systems Division. The 
six E&-10 engines which are produced by United A i r c r a f t  provide a 
? O O , O O O  lb ,  t h rus t .  
(S-l:lI-!i and 6 and 7). 
1.0) w i l l 1  be flown during FY 1965. 

Of the  six f l i g h t  s t ages ,  t h r e e  have been flown 
The remaining th ree  S-IV s t ages  (S-IV-8, 9 and 

Sum2rv Pr 0.j e c t Schedule s : 
---I 

See Saturn I f o r  f l i g h t  schedule, Saturn I Vehicle project: 

Stage Develop. Sched. (C.Y.) S t a t i c  F i r i n g  T e s t  mi t o  KSC .- 
Camp 1 e t  i on 

s-IV-9 8/64 9,'64 
S-IV-8 
s - I V -  10 

11/64 12,'64 
3/65 3!65 

,2roiect  Funding: Runout Cost - By F i s c a l  Year - In Thousand.3 of Dol'l&g 
1'366 -- 1965 - 1964 - 

a. FY 1965 Pres. Budget 82 , 100 55 400 6 ,  GOO 
b. FY 1966 Prelim. Budget 78 400 30,200 2,500 
c. Fy' 1966 Budget 82,600 25,000 1 , 500 

ro .ec:t manpower : P-ji 
a. Qmtrac to r :  Douglas (equivalent manyears) 

FY 1961 - 1964 FY 1965 FY 1966, 

8,241 1,285 100 
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b. NASA In-House Direct Manmwerr 

6. Protect Procurement: Dough8 Aircraft 'NAS 7-1 

a. Current Status: 

(1) 

(2) 

Type of Contract - Cost plue fixed fee 
Cost negotiated to date - $219,000,000 

(3) Scope negotiated to date - Design, development and 
fabrication of s i x  flight stages and four prototype8 

b. Anticipated Changes: 

(1) Not applicable. 

(2) Not applicable. 

(3) Not applicable. 

7. Project Changes Since FY 1965 President's Budget: 

See Saturn I Vehicle project 

Justification of FY 1966 budget estimate: 

S-IV funds will be used for post-flight evaluation and engineering 
services, documentation completion, and launch support activities 
necessary to terminate Cape Kennedy launch support operations. 

8. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF- MANNED SPACE FLIGHT 

PROJECT --- TITLE: SATURN I - V E H I C U  INSTRUMENT UNIT 

1. 

2 .  

3. 

4. 

5 .  

- Proj  E! c t Ob 1 e c t i v e s :  

To develop a un i t  t h a t  w i l l  provide Saturn I veh ic l e  with i n e r t i a l  
guidance, cont ro l  log ic ,  telemetry and tracking. The u n i t s  developed 
will  have d i r e c t  appl icat ion t o  the  Saturn I B  and Saturn V l a inch  
vehi r les .  

FmLst. Content: 

?'he program contains s i x  f l i g h t  u n i t s  and f i v e  ground tes t  u n i t s .  
Of t he  s i x  f l i g h t  t e s t  u n i t s ,  t h ree  have been successful ly  fltm, 
one other has been assembled, and t w o  are i n  the  f ab r i ca t ion  m d  
e~sserih1.y phase. Testing of t he  ground tes t  u n i t s  was s a t i s f a t  t o r i l y  
comp:.et:ed i n  September 1964. (MSFC ac ts  as prime contractor fo r  the  
u n i t .  Major subcontractors are Bendix and IBM.) 

--- Summig Pro j e c t Schedules : 

See !;at:urn I f l i g h t  schedules, Saturn I Vehicle p r o j e c t  

I:nst:~:ument Unit Development Schedule (C.Y.) 

Checkout Completion D e l .  KSC 

!;-Iu-9 8/ 64 8/64 

S - : W 8  12/64 12/64 

t i  -xu- 10 1/65 3/65 

1)ro:ject: Funding: Runout Cost - By F i s c a l  Year - I n  Thousands of Dollar '  .-. - 1964 - 1965 pi 
ti. I'Y 1965 Pres. Budget 14,200 3,600 -- 
b. FY 1966 Prelim. Budget 11,500 2,200 
c .  FY 1966 Budget 9,100 3,000 -0  

-0  

P r  o j  ES Manpower : 

a,. ;&tractor(s):  Not applicable.  
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h. NASA Jn-House Direct Manpower: 

6. Project Procurement: Not applicable. 

7. m e c t  Changes Since FY 1965 President's Budget: 

See Saturn I vehicle project 

.- Justification of FY 1966 budget estimate:, 

No FY 1966 funds required. 

8 .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLEi-SATURN I V E H I C U  - GROUND SUPPORT EQUIPMENT 

1. 

2. 

3. 

4. 

5 .  

6 .  

7. 

8. 

Projec t  Objectives: 

To provide the  hardware required t o  handle, operate and checkout 
the  vehic le  f o r  t he  10 Saturn I veh ic l e  launches. Automatic check- 
out techniques developed w i l l  be u t i l i z e d  i n  the  Saturn IB and 
Saturn V projects .  

Pro jec t  Content: 

The equipment procured has  been i n s t a l l e d  a t  KSC launch complexes 
34 and 37B through Saturn 1-9. 

Summary Frogect Schedule: 

See f1igh.t schedule Saturn I, Saturn I Vehicle proj-ect. 

-411 equipment e s s e n t i a l l y  on hand. 

Pro jec t  Funding: Runout Cost - By F i s c a l  Year - I n  Thousands of Dollars 
1966 - 1965 - 19 64 - 

a. FY 1965 Pres. Budget 4,400 3,700 -m 

b. FY 14166 Prelim. Budget 4,400 1,800 -m 

C. FY 1966 Budget 3,700 1,700 or 

Pr o j  e c t nlartp mer : 

a* -I Contr.ac:tor( s) : Not appl icable .  

b. NASA In-House Direct  Manpower: 

- Pr,oiect Procurement: Not appl icable  

Pro jec t  czanges Since FY 1965 Pres ident ' s  Budget: 

See Saturn I Vehicle p ro jec t  

J u s t i f i c a t i o n  of Fy 1966 budget estimate:  

No FY 1966r funds required.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITW: SATURN I VEHICIE: - H - 1  ENGINE PROCUREMENT ~- 

7 - -  

20 .-.>.- .--i e q i n e  t o  s u p p o r t  ~ > - d  L a t u r n  I (S-I Stage) Iaur-chc:. 

1965 Pres ident ' s  3,230 

1966 Praliniinary 2 ,  I C 0  

1365 3udget 3 ,  :L9 

Budget 

3udge: 

6 .  ?rc= . : Procurement: 

-:ot . l i ' ; l icable 

7. ̂ L hG -c: Changes Since PP 1965 P r e s i d e n t ' s  Cu6;ct:- 

None 

&?. Z u s - , i L c a t i o n  of E"p 1966 : t l ; e t  Es t ima te :  

-lo ..Y 1966 Funds required. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF W E E D  SPACE FLIGHT 

PROJECT 'TITLE: SATURN I VEHICLE - RL-10 ENGINE PROCUREMENT --- 
I. 

2 .  

d "  

,. & _  

5.  

6 .  

I .  

8. 

??ro-:,ccc Content :  
I--- 

Del iver  f o r  u se  i n  the Sa tu rn '  I, S-IV Stage pro jec t ,  app rox izz . t e ly  67 
enC;iL2S. 

Sur . -77 ?:oLect Schedule:  -. -I-- 

-11 :,-lo e r p i n e s  have been d e l i v e r e 2  10 ;?.?et the S a t u r n  I launc ' i  s c h e d u l e ,  
S a t u r n  I Vehicle p r o j e c t .  

~ c t  Funding: 

1. 7 7  - '1 ~ , o 5  0' P r e s i d e n t ' s  4,301) - 
;. 2: ;;25 P r e l i m i n a r y  3,700 - - ,$net 

;-idget -. ?' 19GG Sudget 3,750 - 

, > a t r a c t o ~ ( s )  - Not a p p l i c a b l e .  =- .--- 

3 .  , P S I .  In-House Dtrec: hhnpoxrer: 

P ro  ;ec: ?zocurement 

;tot - .lLcable 

L--- 

?ro;&c: Lhanges S i n c e  FY 1965 P r e s i d e n t ' s  Budget: 

See S a t u r n  I Vehicle p r o j e c t .  

J u s t i f i c a t i o n  of FY 1966 budget  estinate:  

No F'I 1966 funds  r e q u i r e d .  

---- 

---- 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF XANNBD SPACE FLIGHT 

PROJECT TITLE: SATURN I VE HICLE - VEHICLE SUPPORT 

1. ?reject Objective: 

?rovide s tu idos ,  services, or equipnent t h a t  are common t o  more 
than one s tage  or system of t he  vehicle .  

2. ?reject Content: 

Vehicle support i n  FY 1966 covers cont rac tor  and MSFC engineering 
support f o r  conclusion of Saturn I vehic le  s tu ides , .  and pos t - f l igh t  
analysis. Vehicle support a l s o  includes Computation and Connnunication 
Services,  p rope l lan t  cos t s ,  t he  conclusion of launch support a c t i v i t y  
at Cape Kennedy and pad refurbishment. 

3. Summary Pro-ject Schedules: 

Support i s  scheduled t o  meet Saturn I development and launch require-  
ments as shown i n  the  Saturn I Vehicle project, 

4. Projec t  Funding: Runout Cost - By F i s c a l  Year - I n  Thousands of Dollar6 
1966 ' - 1965 - 1954 - 

a. FY 1965 Pres. Budget 36,400 37 , 300 4,800 
b. FY 1966 Prelim. Budget 28,400 23,400 1,700 
c. FY 1966 Budget 25,400 28,800 2,200 

5. Pro jec t  Manpower: 

a. Contractor(s): Not applicable.  

b. NASA In-House Direct  Manpower: 

6.  Projec t  Procurement: Not applicable.  

7. Projec t  Changes Since FY 1965 P res iden t ' s  Budget: 

See Saturn I Vehicte project .  
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6.  3ustific:at:ion of FY 1966 budset estimate: 

Vehi.cle support funding will l e  used t o  provide computer servke8 
and other Marshall efforts assoc iated with p o s t - f l i g h t  evaluatialn 
and engineering services. 
refurbishment a t  Cape Kennedy. 

Support funds w i l l  also be used for pad 
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FISCAL YEAR 1966 BSTIMATBS 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SATURN IB VEHICLE 

1. 

2. 

3. 

4. 

5 .  

?reject Objectives: 

3evelopment of a launch vehic le  capable of placing approximately 
35,000 pounds i n  a 100 n a u t i c a l  m i l e  e a r t h  o r b i t ;  v e r i f i c a t i o n  of 
command module (CSM) and lunar  excursion module (LEM) systems 
operation; and the  performance of rendevous, docking and crew 
t r a n s f e r  operations. 

1,ro j e c t  Content : 

:'le Saturn I B  vehic le  c o n s i s t s  of two s tages ,  t he  S-IB and the  S-IVB, 
and an Instrument Unit. (See Saturn IB Vehicle, Saturn IB Vehicle - 
S-IB s tage ,  and Saturn I B  Vehicle - Instrument Unit p ro jec ts .  
vehic le  is t o  be man-rated f o r  e a r t h - o r b i t a l  t e s t ing .  The program 
includes a t o t a l  of 12 f l i g h t  test  veh ic l e s  and two ground test  veh ic l e s  
f o r  dynamic t e s t i n g  and f a c i l i t y  checkout of launch cunpleees 34 and 37. 

The 

a 

Summary Pro i ec t  Schedules: 

F l i g h t s  

SA-2 0 1-2 FYI66 
SA-203-6 FY'67 
SA-2 07-2 11 FYI 68 
SA-2 12 FYI69 

Pro jec t  Funding: Runout Cost - By F i s c a l  Year - I n  Thousands of Dollars 

1" 

1969 - - 19 68 - 1967 - -  1966 - 1965 - 1964 - 
a. FY 1965 Pres. 149,900 260,100 272,500 232,000 147,000 31,500 

b. FY 1966 Prelim. 148,600 258,600 263,600 221,300 134,600 27,700 

C. FY 1966 Budget .146,900 251-,100 -266,700 227,300 167,200 96,900 

- 
Budget 

Budget 

Pro jec t  Vanpower: . 

a. Contractors: Not applicable.  

b. NASA In-House Direct Manpower: 
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6. Projec t  Procurement: See t he  f O l l O W h 8  project,#: 

S-IB Stage 
S-IVB Stage 
Instrument Unit 
Ground Support Equipment 
H-1 Engine Procurement 
3-2 Engine Procurement 

7. Project  Changes Since FY 1965 Pres ident ' s  Budget: 

d. Pro jec t  Funding: KSC requirements which were previously programmed 
under R&D were determined t o  be chargeable t o  CofF funds under the  
f a c i l i t y  "turn-key" concept. 

8 .  J u s t i f l z t i o n  of FY 1966 budget estimate: 

During PY 1966 a s i g n i f i c a n t  milestone w i l l  be accomplished w i t k i  t h e  
launching of the f i r s t  Saturn I B  vehicle.  During t h i s  f l i g h t ,  t he  
S-IVB stage and t h e  5-2 engine w i l l  be f l i g h t  t e s t e d  f o r  t he  f i r s t  
time, Since the  S-IVB s tage  i s  a l s o  the  t h i r d  s tage  of the  Saturn V 
vehic le ,  the success of t h i s  f i r s t  Saturn I B  f l i g h t  w i l l  have s igni -  
f i can t  impact not  only on the  Saturn I B  but a l s o  on the  Saturn \' 
program. It w i l l  a l s o  s i g n i f i c a n t l y  a f f e c t  t he  spacecraf t  program 
since Saturn I B  i s  t o  be used f o r  f l i g h t  t e s t i n g  of t h e  Cormnand and 
Service Module and la ter  f o r  flight t e s t i n g  of the  complete Apoll o 
,pacecraf t  configuration. Two Saturn I B  f l i g h t s  are planned during 
PY '1966. 
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RESEARa -a- DEVEL*mT 

FISCAL YEAR 1966 XSTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PRQJBCT TITLE: SATURN IB VEHI- - S-IB STAGE 

1. 

2 .  

3 .  

4 .  

5. 

Project  Objectives: 

Development of the f i r s t  s tage of the Saturn I B  vehicle  

Project Content: 

The S-IB i s  powered by a c l u s t e r  of 8 H - 1  engines (see H-1  Engine Develop- 
ment p ro jec t  which develop a t o t a l  of 1,600,000 lbs. of t h r u s t  a t  sea 
l eve l .  The S-IB s tage is a modified version of the 5-1 s tage (see Saturn 
I Vehicle - SI Stage pro jec t  which i s  used on the  Saturn I vehicle.  
s tage e f f o r t  includes fabr ica t ion ,  assembly and t e s t  of 12 f l i g h t  t e s t  
s t ages  and the modification of the Saturn I Dyanmics Stage for Saturn I B  
dynamics t e s t  and f a c i l i t y  checkout of Launch Complexes 34 and 37B. 

S-IB 

Suitunary Project  Schedules: 

S-IB Stages w i l l  be delivered t o  support the Saturn I B  f l i g h t  schedule 
(Saturn IB Vehicle project) .  

F i r s t  S-IB Fl ight  
Stage (S-IB-I) 

S t a t i c  Fir ing Test Completion Arrive a t  
MSFC KSC 

3/65 8/65 

Project Funding : 

FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

a .  FY 1965 President ' s  29,200 79,100 77,600 54,500 22,000 - 
b. FY 1966 Preliminary 46,000 72,400 74,200 53,500 23,400 2,000 

c. FY 1966 Budget 48,000 69,400 75,500 53,600 25,100 2,000 

Budget 

Budge L 

Project  Manpower: 

a.  Contractor: Chrysler (Equivalent Man Years) 

FY 61-64 FY 65 FY 66 FY 67 N 68 N 68 TOTAL 

790 2,420 1,970 1,550 8 30 90 7,650 

b. NASA In-House Direct Manpower: 
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6. Project  Procurement: 

a *  -- Current S ta tus  : 

(1;) CPFF (conversion t o  CPIF under consideration) 

( 2 )  ,$20,1 mill ion 

( 3 )  Fabricate,  assemble, s t a t i c  f i r e ,  checkout and de l ive r  12 
S-IB f l i g h t  stages.  
spare p a r t s  

Provide engineering support and 1ogisti.c 

b. -- Anticipated Changes: 

(1) about $27 mi l l ion  

( 2 )  

( 3 )  

Launch support and systems engineering 

Last quarter  of FY 65 f o r  launch support e f f o r t  

7. Projec:t Changes Since J?Y 1965 Pres ident ' s  Budget: 

See Satuim IB Vehicle p ro jec t  

8. Just i f ic ja t ion of FY 1966 Budget Estimate: 
4 

S-LB Srage 

During FY 1966 fabr ica t ton ,  assembly, checkout and s t a t i c  t e s t ing  w i l l  be 
completed on four (4) S-IB stages.  Two of these s tages  w i l l  be assembled 
i n  a vehicle configurat ion a t  Cape Kennedy and f l i g h t  tes ted .  Fabrication 
and assembly w i l l  be completed on a t h i r d  s tage  and will begin D r  continue 
on e ight  (8) addi t iona l  S-IB f l i g h t  stages.  
begin on the l a s t  s tage i n  the Saturn IB program l a t e r  i n  the f i s c a l  year ,  

Long lead procurement w i l l  
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FISCAL Y U R  1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT. 

PROJECT TITLE: SATURN I B  VEHICLE - S-IVB STAGE 

1. Project  Objectives: 

Development of the second r tage  of t h e  Saturn I B  vehicle  t o  produce 
r u f f i c i e n t  t h rus t  t o  achieve ea r th  o r b i t a l  veloci ty .  Ihe S-IVB r tagc 
w i l l  a l r o  be used f o r  the t h i r d  r tage  of the Saturn V vehicle.  

2 .  Prolect  Content: 

The S-IVB stage is powered by a s ing le  3-2 engine developing 200,000 
lbs .  of t h r u s t .  (See 5-2 Engine Development project . )  Basic develqment of 
the  S-IVB s tage  i e  being car r ied  on as p a r t  of the  Saturn V projec t  (See 
Saturn V Vehicle - SIVB Stage). -The proje-ct _includes engineering design, 
t e s t  and manufacturing e f f o r t  crlrbpatible with the Saturn I B  f l i g h t  
schedule (see Saturn I B  Vehicle pro jec t ) .  
ing, s t a t i c  t e s t  f l r i n g r ,  dynmicr ,  a11 ry r t ea r  and f a c i l i t i e r  check- 
out ground t e r t e  are p a r t  of the  pro jec t .  
produced. 

Bat t lesh ip  and s t r u c t u r a l  t e s t -  

Twelve f l i g h t  r tager  w i l l  be 

3. Sumnary Project Scheduler: 

S-IVB s tager  w i l l  be del ivered t o  support the Saturn IB f l i g h t  schedule 
a s  rhown i n  the Saturn I B  Vehicle pro jec t .  

S t a t i c  F i r ing  
Test Completion Arrive a t  KSC 

6-'65 80'65 F i r s t  S-IVB Fl ight  Ar t i c l e  

4. Project  Fundina: 

1969 - 1967 1968 - 1966 - 1964 1965 - 
FY 1965 (Pres. Budget) 21,600 57,000 64,500 52,300 32,000 5,000 
FY 1966 (Prelim. 

Budget) 30,100 51,500 66,000 52,300 31,800 5,000 

FY 1966 Budget) 32,800 50,000 70,600 50,900 31,800 5,OOO , 
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L. Contracto.2: Douglas Aircraft 

Equivalent Manyear s 
FY 1 9 t 9  -- FY 1961-65 FY 1965 FY 1966 FY 1967 FY 1968 

7 84 1894 2328 1924 1260 210 

~. : :-SA In-House Direct Manpower: 

- ~ z o  j ec t  Procurement : Douglas WAS 7-101 

a. Cu.rrent s t a t u s  : 

(1) Type of contract :  CPFl (consideration being given to con- 
ve r t ing  t o  CPIF i n  1st quar te r  of 
FY 1966) 

( 2 )  Cots t  negot ia ted t o  date:  $55.4 mi l l i on  

( 3 )  Scope negot ia ted t o  date:  Four f l i g h t  s tages ,  itexs peculi2.r t o  
S L V B / I B  prograh on the  Bat t lesh ip ,  all-systems, dynamics, ma 
f a c i l i t y  checkout s tages .  

b. Anticipated Changes : 

(1) Estimated addi t iona l  cos t  involved: About $180 mi l l ion  

(2)  Additional scope in.volved: Eight f l i g h t  s tages ,  development, 
temst and launch support 

(3) Est:iniated da t e  change w i l l  be negotiated: 2nd quar t e r  of 
FI! 1.965 

7. Projec t  CharE2s Since FY 1965 P res iden t ' s  Budget: 

See Saturn 1B Vehicle p ro jec t  

8 .  J u s t i f i c a t i o n  of FY 1966 Budget Estimate: 

During FY :L'9615, f ab r i ca t ion ,  assembly, checkout and acceptance test:i.ng 
w i l l  be complleted on four (4 )  S-IVB Stages. Two of these  s t ages  wi : . l  
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be aarembled in 0 vrhiclr confi8urrtion and launchrd from Cape Kennedy. 
In 8dditioa,.fabrlcation and ar rmbly  will either conanence or continue 
on revcn (7) addltlond S-IVB #ta#.r 
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FISCAL YEAR 1966 BSTfMATBS 

OFFICE OF MAlJNBD SPACE FLIGHT 

PRWECT TITWS: SATURN IB VEHICLE - INSTRUMBNT UNIT 

1. 

2 .  

3 .  

4 .  

5. 

Project Otjjectives: 

Development of an Instrument Unit which contains i n e r t i a l  guidance, 
control., telemetry and tracking rystems. 

Project Content: 

The project includes f a c i l i t i e s  checkout, s t r u c t u r a l ,  v ibra t ion  ,and 
dynamic t ' e s t s  and the production of twelve f l i g h t  un i t e  t o  meet \:he 
requirements of the Saturn I B  p ro jec t .  (See Saturn I B  Vehicle p'roject) 

Sumary Project Schedules: 

Instrument U n i t s  w i l l  be delivered t o  support t h e  Saturn I B  fliglht 
schedule as shown i n  the Saturn I B  Vehicle pro jec t .  

Complete Fabricat  ion Arrival a t  
KSC and A s  retab 1 y -, 

50'65 8.- 6s F i r s t .  Fl ight  Instrument Un i t  

Project: Funding: 

FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

FY 196'5 ((Pres. Budget) 14,200 28,400 25,600 14,900 4,000 - 
FY 19615 (Prelfm.Budget) 12,800 30,400 31,600 20,900 8,000 2,000 
FY 19616 (Budget) 13,200 40,000 39,900 25,900 11,000 - 
Prolect Manpower: 

Contractor: In te rna t iona l  Businere Machines a *  -I- 

Equivalent Manyeare 
TOTAL - FY 1961-64 FY 1965 FY 1966 FY 1967 FY 1968 -- 

579 853 683 . 47 1 2669 83 

b. NASA In-House Direct Manpower: 
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6. Project, Procurement: IBn MAS 8-5449, 8-1lMP, 8-11562 

a. Current Status: 

(1) Type of contract: CPIP 

(2) Cost negotiated to date: SS.8 million 

(3) Scope negotiated to date: Fifteen Digital Plight GuSdurce 
Computers, fifteen Plight Data Adapterr, one Prototype 
Digital Guidance Computer and Data Adapter, one r e t  of 
Digital Guidance Computer and Data Adapter Teat Equiprst. 

b. Anticipated ChenRes: 

(1) Estimated additional cart involved: About $80 million 

(2) Additional scope involved: Sncreared role for IBn in the 
assembly and checkout of the fnstrument Unit. 

(3) Estimated date change will be negotiated: November 1964 

7. Project Changes Since FY 1965 President's Budget: 

See Saturn IB vehicle project 

8. Justification of FY 1966 budget estimate: 

In FY 1966 two Saturn IB Instrument Units will be completely arremblcd, 
checked out and flight tested, 
completed on twn Instrument Units and will begin on three additional 
Instrument Unit configurations. Long lead procurewnt will be initiated 
for four additional .Instrument Unitu. 

Fabrication and assembly will be 
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RESEARCH AND DBVELOPMBNT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLEi-SATURN IB VEHICLE - GROUND SUPPORT EQUIPMENT 

I. . 

2 .  

3 .  

. 4 .  

5 .  

Prqject  Objectives: 

Development of ground support equipment required t o  handle, operate 
and checkout assembled vehicles  and t o  provide for maintenance of 
the equipment, 

Project  C:ont.ent : 

The Saturn 1;B Vehicle Ground Support Equipment (GSE) includes automatic 
checkout !;ystems a s  t e s t  u n i t s .  
automatic: checkout s t a t i o n s  and mechanical support equipment for the  
Instrcrmenl: Unit ,  S- IVB,  and S-IB s tages .  In addi t ion ,  the  GSE enccimpassei 
compu 1: er  con t r  o 1 1 ed automatic 1 aunch vehic le  checkout s t a t  ion's and 
mechanical support equipment for VLF-34 and VLF-37. 

The GSE encompasses computer contIol led 

Summary Y'ject Schedules : 

Ground Support Equipment w i l l  be made ava i lab le  t o  support Saturn IB 
launches, as shown i n  the Saturn IB Vehicle p ro jec t .  

Project  Funding: 

FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 PY 1969 

FY 1965 (Pres,  Budget) 33,000 31,500 12,800 4,000 4,000 

FY 1966 (thdget) 21,600 36,700 9,700 7,300 4,100 
FY 1966 (Prelirn.Budget) 24,000 38,200 9,700 5,000 3,600 2,500 

Pro iec  t Planpower : 

Contt*ac:tor : General E lec t r i c  a.  ---- 
Equivalent Manyears 

FY 1961 -64 FY 1965 FY 1966 FY 1967 FY 1968 
---I- 

155 338 325 290 60 

b. NASA In-House Direct  Manpower: -- 
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6. Project Procurement: General Electric NAS W-410 

a. 

b. 

Current status: 

(1) Type of contract: CPFF 

(2) Cost negotiated to date: $8.9 million 

(3) Scope negotiated to date: Engineering support end ESE 
design effort which is presently funded through 
December 31, 1964. 

Anticipated changes: 

(1) Estimated additional cost: About $21 million 

(2) Additional scope involved: Configuration of ESE design 
effort, ESE fabrication effort, engineering support 

(3) Estimated date change will be negotiated: October-December 1964 

7 .  System Changes Since FY 1965 President's Budget: 

See Saturn IB Vehicle project 

8. Justification of FY 1966 budget estimate: 

By the end,of FY 1966, stage and vehicle GSE will be developed including 
the SPturn IB breadboard (GSE checkout prototype). Mechenical support 
equipment and electrical support equipment for Launch Complex 34 will be 
developed and will be operationally ready. Mechanic81 support equipment 
and electrical support equipment for Launch Complex 378 will also be 
developed and tested at Cape Kennedy. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: S A T U R N  I B  VEHICLE - H - l  ENGINE PROCUREMENT 

1. ProjecC O b j e c t i v e s :  

To f1Irni::h H-1 e n g i n e s  t o  s u p p o r t  the S a t u r n  I B ,  S-TB Stage  launches.  

2 .  P r o j e c t  Content : 

There w i l l  be  d e l i v e r e d  f o r  use  i n  t h e  S a t u r n  I B ,  
18 s t a t i c  t e s l  ancl spare H-1 e n g i n e s  and 96 f l i g h t  e n g i n e s  t o  meet t h e  
b a t  iirn IT! l a u i i c h  schedu le .  

S - I B  S t a g e p r o j e c t ,  

3 ,  ,Jiiammry P r  J iec t Schedules  : 

!I-1 crcginc! d e l i v e r i e s  will meet t h e  r equ i r emen t s  o f  t h e  S a t u r n  I B  launch 
:;cIier:ule, (Saturn I B  Vehicle project) 

4 .  P r o j e c t  Funding: 

FY 1964 FY 1965 FY 1966 FY 1967 J?Y 19t18 FY 1363 

a .  FY 195-T P r c s i d e n t ' s  8,000 12,400 9,700 4,000 5 00 .. 

1 1 .  FY 1066 P r - ~ ? i ~ i i n a r y  6,500 12,400 9,700 4,000 500 - 
c .  FY 1966 Budget 6,500 12,400 9,700 4,000 500 

Iludgl2 t. 

Budget 

5 .  Pro.ject Manpower: 

a.  C s n t r a c t o r ( s ) :  tiocketdyne (Equ iva len t  Man Years)  

FY 61-64 FY 65 FY 66 FY 67 FY 68 TOTAL 

150  354 2 35 9 3  2 3  855 

---- - - - - - 

6 .  P r o j d c t  EJrilcuremeut: (Rocketdyne WS 7-162) 

Citrrctit. S t a t u s :  a *  --- 
( 1 )  CI'FE: ( p l a n  t o  change t o  CPIF J u l y  1965) 

('2) $;!6 m i l l i o n  

( 3 )  92 S a t u r n  I B  Engines 
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b. Anticipated Changes: 

(1) $6.9 million 

(2)' 22 H-1 engines, design changes, supporting parts, launch support 

(3) July 1965 

7. Project Changes Since FY 1965 President's Budget: 

See Saturn I B  Vehicle project I 

3 .  Justification of FY 1966 Budget Estimate: 

Duriq; FY 1966 38 H - 1  engines will be delivered and long lead procuremenl 
wil l  be initiated for the remaining H - 1  engines in the presently planned 
Saturn IB program. 

- . 
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OFFICE OF MAIIs3sED SPACE FLIGHT 

PROJECT TITLIK: SATUIUJ IB V EHICLE 

1. 

2. 

3 .  

4 .  

5. 

Pro 7 ec  1: Objectives : 

To fiurnbh 5-2 engines t o  support the Saturn IB, Stage 8-1VB launcher. 

Project  Content: 

There w i l l  be del ivered for use in the  Saturn IB, S-SVB Stage p ro jec t ,  
seven s t a t i c  t e s t  and spare  5-2 engines and twelve f l i g h t  engines t o  
meet the ,Saturn I B  launch schedule. 

Sumnary Proiect  Schedules : 

5-2 Engine d e l i v e r i e s  w i l l  m e e t  the  requirements of t he  Saturn 33 
launch schedule. (See Saturn IB Vehicle pro jec t )  

Project  Funding: 

FY 1964 FY 1965 FY 1966 N 1967 FY 1968 

FY 1965 (Pres. Budget) 6,400 11,000 12,500 3,300 - 
FY 1966 (Prelim.Budget) 6,400 11,000 12,500 3,300 - 
FY 1966 (Budget) 6,400 11,400 14,000 6,000 400 

Proj-- ec t  Manpower : 

a. Contractor: Rocketdyne - 5-2 

Equivalent Many ea r s  
FY 1961-64 FY 1965 FY 1966 FY 1967 FY 1968 TOTAL - --I- 

2.33 310 380 160 10 1,093 

b. NASA In-House Direct  Manpower : -- 
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6 .  2rojec.c Procurement: Rocketdyne NAS 8-19 

a. Current status: 

(1) Type of contract: CPFF (plan to change to CPIF January 1965) 

( 2 )  Cost negotiated to date: $14.1 million 

( 3 )  Scope negotiated to date: Nine 5-2 Engines 

b. Anticipated Changes: 

(1) Estimated additional cost involved: About $24 million 

(2)  Additional scope involved: Ten 5-2 Engines, design 
changes, supporting parts and services. 

( 3 )  Estimated date change will be negotiated: January 1965 

7. 2roject Changes Since FY 1965 President's Budget: 

:?e Saturn IB vehicle project 

5 .  iustFfFcation of FY 1966 budgei estimate: 

During FY 1966, seven 5-2 engines will be delivered for use on the 
Saturn IB S-IVB stages and long lead time procurement will be initiated 
for tke remaining 5-2 engines in the presently planned Saturn 13 
prograrii. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTZMATBS 

OFFICE OF W I N E D  SPACE FLIGHT 

PROJECT TITLEL SATURN IB VEHICLE - VEHICLE SUPPORT 

i. Project: 0J)jectives: 

Provide s tud ie s ,  services, and equipment tha t  are common t o  more 
than o ~ i e  s tage  or system of the  vehicle .  

2. Project Content: 

Vehicle support includes systlem analyses  of veh ic l e  and assoc ia ted  
GSE, general  engineering support services not s p e c i f i c a l l y  ident:if ied 
with individual  s t ages  OK veh ic l e  u n i t s ,  i nves t iga t ion  of such iireas 
as performance, weight con t ro l ,  $raze and payload separat ion,  einer- 
gency de tec t ion  s tud ie s ,  wind tunnel ,  dynamic, r e l i a b i l i t y  and Trehicle 
control  and s imulat ive tests,  d i r e c t  engineering support f o r  t e s t  
program preparat ion and test ana lys i s ,  computer se rv ices ,  l o g i s t i c  
support.,  ptocurement of such items as addi t iona l  ground te lemetry 
equipment:, instrumentation, RF systems and telemetry and GSE measuring 
equipment, t r anspor t a t ion  and maintenance. 

3. Summary Pro jec t  Schedules: 

Suppoi:i: i s  scheduled t o  meet  Saturn I B  development and launch require-  
ments,  as shown i n  the  Saturn IB Vehicle project .  

4 .  Proiec t  Funding: Runout Cost - Ry Pisca l  Year - I n  Thousands of Dollars 
1966 - 1967 -) 1968 -.. 1965) - 1964 - 1965 - 

a. F'Y 1965 Pres. 2'7,500 40,700 52,200 53,300 52,800 6,500 

b. FY 1966 Prelim. 22,800 35,700 46,200 39,800 33,800 6,200 

c. FY 1966 Budget 18,400. 31,200 47,300 38,300 32,5013 5,700 

Budget 

Budget 

5. Projec:t Manpower: 

Contractor: Not appl icable .  a* -- 
b. &E\ In-House Direct Manpower: 

1-65 



6. Project Procurmat: Not applfcable. 

7. Project Changes Since FY 1965 President's Budget: 

See Saturn IB Vehicle prpject. 

a. Justification of FY 1966 budflet estimate: 

Vehic.le Support funds in FY 1966 will provide engineering and fabri- 
cation services, repair and maintenance of test stands, component and 
subsystem testing, updating and maintaining computer equipment and 
computer services, system documentation, and component qualification 
of critical components. Vehicle support funds will also be used t o  
support: Saturn IB vehicle oriented studies and study programs such 
as bending mode investigations and wind tunnel testing. In addition, 
vehicle support funds will be used for transportation of stages, com- 
munications, and inspection services provided by other Government 
agencies. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE_: SATURN V VEHICLE 

I ,  1'1-o 1. O b j e c t i v e s :  - - -A- - - - - 
'l' ~ l c ~ v c l n p  a laiinch v e h i c l e  system w i t h  s u f f i c i e n t  payload  c a p a b i l i t y  
tt) c a r r "  a s p a c e c r a f t  nn a mis s ion  of  manned c i r cumluna r  n a v i g a t i o n  
nntl trpinr 1 andj  n,:. 

. P i  1~'' 1 C,lnt e n t  . -_ - --_ _- __-_ _.- 

T h r  S a t i I r n  1' is a larye  th ree  s t a g e  launch  v e h i c l e  (282 '  x 33' d iame te r )  
w i t l ,  a capability o f -  (1) p l a c i n g  a payload  of 240,000 l b s .  intcl  a 
100 n a i l t i c a l  m i l e  e a r t h  o r b i t ,  o r ,  ( 2 )  p r o v i d i n g  e s c a p e  v e l o c i t i e s  f o r  
payload: o f  30,000 l h s .  The first, o r  b o o s t e r ,  s t a g e  (S-IC) h a s  a 
c l i r s t c r  of  f i v e  F - l  e n g i n e s  w i t h  a t o t a l  t h r u s t  of 7,500,000 l b s .  The 
scccntt : t z y ~  (S-Tl) has a 1,000,000 I b .  t h r u s t  u s i n g  a c l u s t e r  oi f i v e  
,1-2 c ~ i i p ~ n ~ s .  The t h i r d  s t a g e  (S-IVB), which u s e s  a s i n g l e  5-2  e n g i n e ,  
i s  al:nn:,t i d e n t i c a l  t o  t h e  second s t a g e  of t h e  S a t u r n  IB v e h i c l e ,  The 
x ich ic l r  i n e r t i a l  gi i idance sys tem is housed i n  the  Ins t rumen t  I h i f  above 
f lie L - T V R  staye. The p r o j e c t  compr ises  a v e h i c l e  development program 
i n c l t ~ ~ i ; r i ~ ~  Cround Supnort  Equfpment ( G S E ) ;  Saturn V 

7 . r ~  t i i c l c ~ ~  l ~ r  Dynamic Tests and F a c i l i t y  Checkout ;  development of t h r e e  
k t a  c s  : I P ~  t h e  Tnstrument I l n i t ;  d e l i v e r y  of six S a t u r n  V veh ic l e ! ;  f o r  
rievc 1 ~ r i r i ( ~ r i ~  and  qiial i f j  c a t i o n  pi i rposes ,  and d e l i v e r y  of n i n e  Sati irn V 
v ~ h i c 1 c f i : j  i n  o p e r a t i o n a l  u s e ,  f o r  a t o t a l  of 15 S p t u r n  V l aunch  v e h i c l e s  
Ti1  ;1(1(11 t ion, <:round t e s t  s t a g e s  w i l l  be u t i l i z e d  for facility cht!cknut, 
n l  I S V C , ~  e n s ,  b a t t l e s h i p  and s t r u c t u r a l  t e s t i n g .  

Schedu les  P r e s e n t e d  LQuar t e r  & CY) --- 
FY ' 6 5 FY ' 6 6 ( P r  e 1 i m 1  FY'6 6 I: F i na 1)- -- -_ . - -  

67 
68 
69 

3-65 4- 55 

67 
68 
69 

6 7  
68 
69 
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4 .  project  Funding: Runnut Cost - Ry Fisca l  Year - In  Thousands nf Dollars 
1969 - 1968 -- 1967 - 1966 - 1965 - '964 

_.- 

a .  FY1965 Pres. 7 9 Q 3 h 0 0  9138,400 1,136,500 1,000,600 732,400 449,000 
1st 1 J S ?  c t 

I k t  tl vc t 
1 . FYl"h6 P r c l i r n .  800,400 973,900 1,110,900 1,015,800 729,900 400,700 

c ,  FYl966 Eud::er 690,900 1,031,600 1,236,500 1,187,300 1,109,900 897,900 
, ,  . . 

5. Project  "lanpower: aqd 
6 .  Project Procureme=: See 

Saturn V 
1 1  

( 1  

I f  

II 

II 

I 1  

1 1  

(S-TC Stage) 
(S-TI Stage) 
( S - I V B  Stage) 
( Instrument Ilni t ) 
(F -1 Procurement) 
(5-2 Procurement) 
(Vehicle GSE) 
!Vehicle Support) 

7 .  Proicct Chances Since FY 1965 President ' s  Budget: 

The diI'Ecrcnccs i n  the est imates  shown for Saturn V for  FY 1964 and 
FY 7Q65 a rc  d i r e c t l v  r e l a t ed  t o  the  funding r e s t r i c t i o n s  imposed lipon 
thjs prnjccf- as a r e s u l t  of Congressional ac t ion  on the supplanental 
appropriat ion r cq l~es t .  The increases  shown for FY 2966 and ensuing 
war s  r e f l e c t  the aoency's most recent estimate of project  requirements. 

8. .Jllst.ificatinn of FY 2966 budget estimate: 

The FY 1966 Eudzet estimate provides funding for  extensive vehicle  
pround tes t in ,?  in preparation for  f l i g h t  tests; checkout of the vehicle 
GSE breadboard; f a c i l i t i e s  checkout of pos i t ion  one a t  Launch Complex 
W39, and i n s t a l l a t i o n  and checkout of Launch Complex 839. During 
FY 1966, lonp lead hardware procurement and fabr ica t ion  and assembly 
of a number of s tages  and other components for  var ious f l i g h t  vehicles  
wf I1 c(mtinue. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SATURN V VEHICLE - S-IC STAGE - 
1. Y r o  j e c t :  Objectives: 

2:evelopcent of the f i r s t  s tage  of the Saturn V Vehicle t o  produlce 
sufficient t h rus t  f o r  vehic le  l i f t - o f f  and achievement of required 
first s tage  terminal ve loc i ty .  

2.  I ' roject  Content: 

The $-1.C s tage  is powered by a c l u s t e r  of f i v e  F-1 engines developing 

p ro jec t  includes:  the  ground t e s t  program including fue l  tank, , a l l  
s y s t e m ,  s t r u c t u r a l  and dynamic t e s t s ;  de l ivery  of f i f t e e n  f l i g h t  
s tages ;  d e f i n i t i o n  of f a c i l l t y  - GSE i n t e r f aces ;  f a c i l i t y  checkout; 
and s tage  GSE s e t s  t o  support the Saturn V program. 

. *  LOLL: t h rus t  of 7,500,000 lbs .  (See F - 1  Lngine Cevelopment project) . .  The 

3. Eummaryzroject Schedules: 
Schedules Presented (Quar1:er & CY> 

?ro  I ec t  ?!il~s tones FY 65 FY 66 (Prelim) FY 60 (Final)  

(a)  S t a t i c  T e s t  Program I n i t i a t i o n  -- 2-65 2-6.'; 

(b) Dzlivery of 15 S-IC Stages t o  support the  Saturn V launch program, 
F-l Engine Development pro jec t .  

4. Pro jec t  Funding: 

Run-out cos t s  by year through FY 69 (Thousands of Dollars)  

FY 64 FY 65 FY 66 FY 67 FY 68 FY 69 - - - - - - -  
FY 65 (Pres. Budget) 249,400 271,600 248,100 220,000 1751,400 125,500 
FY 56 (Prelim.) 255,900 235,400 248,100 225,700 189,300 125,900 
FY 156 Budget 234,100 293,200 299,800 233,000 202,000 1517,000 
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5. Project Manpower 

(a) Contractor 

Boeing NAS 2577 
5606 
5608 

Direct Manpower 
(In Equivalent Manyears) 

FY 61 
thru 

FY 69 FY 64 

10,227 9,273 9,015 8,076 7,299 5,844 

- FY 68 - FY 67 - FY 66 - FY 65 - - 

NASA In-House Manpower 

6 .  Project Procurcrnent 

Saturn V S-IC Stage 

a. Current Stat-is 

(1) Type of Contract 

Contractor: Boeing 

NAS 8-2577 & 8-5608: - Cost plus fixed fee. 
NAS 8-5606: Cost reimbursement. 

(2) Cost negotiated to date 

NAS 8-2577 $ 37.8M 
NAS 8-5606 $ 18.6M 
NAS 8-5608 $476.3M 

(3) Scope negotiated to date 

NAS 8-2577 - Preliminary effort prior to engineering, fabrication, 
NAS 8-5606 - Furnish RbD facilities equipment. 
NAS 8-5608 - Activation of Xichoud facility; design, development 

and delivery of ten (10) S-IC stages (2 ground stages 
and 8 flight stages); furnish test and checkout 
equipment for Saturn V vehicles and furnish support 
to MSFC. 

assembly, checkout etc. of the S-IC stage. 
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b *  - Anticipated Changes 

(1) Estimated additional cost(@) involved - 
Approximately $820 million. 

(2) Additional scope Involved - 
Diesign changes to present configuration; five follow-on 
stages; additional program requirements; additional variaace. 

(3) Ektimated date(s) change(s) will be negotiated - 
Additional variance June 1965 
1)enign changes to present configuration March 1966 
I~ol.low-on Stages April 1966 
AiddditiOnal Program requirements December 1967 

Project Changes Since FY 1965 President's Budget: (Explain and justify) 

(See Saturn V Vehicle project) 

7. 

8 .  Justification of FY 1966 budget estimate: 

FY 1966 funding will provide for checking and testing of the all- 
systems, structural, and dynamic stages. These funds will also 
provide for testing of the facility checkout stage which, after 
testing, will be used to check out positions #1 and #2 at L.C.#30, 
KSC. 
used to check out the test stand at the Missi8sippi Test Facility. 
During FY 1966, fabrication and assembly will either begin or 
continue on six flight stages and long lead procurement will be 
initiotc:d for four additional flight stages. 

The all-systems stage, upon completion of testing, will be 
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RBSEARCH AND DBVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SATURN V VEHICLE - S-If STAGE 

1. Project Objectives: 

Development of the second stage of the Saturn V (Three-stage) Launch 
Vehicle. 

2. Project Content: 

The S-11 stage is powered by a cluster of five 5-2 engines generating 
a total thrust of 1,000,000 lbs. (See 5-2 Engine Development project. The 
project includes: electro-mechanical mock-up, battleship, structural, 
all-systems, facility checkout and dynamic teat stages; 15 flight 
stages; facility-GSE interface determinatton; and delivery of stage 
GSE sets to support the Saturn V program. 

3. Summary Project Schedules: 

Project Milestones 
Schedule6 Presented (Quarter & CY) 
FY'65 FY' 66(Preliml FY' 66(Finall - 

a. Battleship Test Program 

b. All Systems Test Program 
Initiation FY' 65 4-64 4-64 

.-- 4-65 4-65 Initiation 

c. Delivery of 15 S-11 stages to support the Saturn V launch program, 
Saturn V Vehicle project. 

4. Project Funding: 

Runout costs by year through FY 1969: 

1968 1969 - 1967 - 1966 - - 1964 1965 
a. FY 1965 Pres. 165,100 189,900 195,500 170,000 117,000 56,401 

b. FY 1966 Prelim. 171,800 159,400 195,500 178,200 126,100 56,401 

C. FY 1966 Budget 134,000 201,100 224,700 * 192,200 162,000 124,001 

Budget 

Budget 
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5. Protect Manpower: 

a* -- Cont:ractor : North.Amcric8n Aviation, S&ID 

Direct Unpasor (In Equivalent Unyearr) 
IT'"61 
thru 
IrY"64 M'65 FY'66 FYI67 FY'68 FY'69 --- 

I 7,925 6,430 6,263 6,263 4,870 2,100 

b. &EA In-House Direct Manpower: 

6. P r o i e c t  Procurement: 

Saturn 17 S-I1 Stage Contractor: NAA S&ID 
NAS 7-200 

a,, GErent Status: 

(1) Type of Contract - cost plus fixed fee 
(:2) Cost negotiated to date - $352.4 Million 

negotiated - $332.3 Million 
Authorized but not 

( 3 )  Scope negotiated to date - Delivery of six flight str.ges 
and four ground test stages. 

b, LGfcipated Changes: 

(1) Estimated additional cost involved - Approximately $430 Million,. 
(:2) Additional scope involved - Additaonal variance; five follow-on. 

flight stages; design changes to present cmfiguroticm; addi- 
tional program requirements. 

((3) Estimated date(s) change(s) will be negotiated - 
Additional variance - June 1965 
Design Changes to present configuration - March 1966 
Follow-on stager - April 1966 
Additional Program requirements - June' 1967 
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, 7. 
I 

0. 

Proirct  Chmmer Since FY 1965 Pxrr idmt'r  lkrgur r 

Set Saturn V Vehicle pro jec t .  

J u a t i f i c 8 t i o n  of FY 1966 budget estimate: 

FY 1966 funding w i l l  provide fo r :  cont inuat ion of b a t t l e r h i p  t e s t i n g  
and test  firing of the  all-systems s t age  at  Santa Susana; s t r u c t u r a l  
t e s t i n g  a t  Seal  Beach; f a c i l i t y  checkout at Mirs i~ss ipp i  Test Facility 
and a t  pos i t i on  01, Kennedy Space Center. Fabricat ion and assembly - 
w i l l  be completed on t he  dynamic s tage  and t e s t i n g  of t h a t  s tage  w i l l  
begin a t  MSFC. 

- p l e t i o n  of f ab r i ca t ion  and assembly of t h ree  f l i g h t  r tager .  Fabr ica t ion  
and assembly w i l l  continue on t he  four th  f l i g h t  r t age  and w i l l  be i n i -  
t i a t e d  on t h ree  add i t iona l  f l i g h t  s tages .  Long lead procurement w i l l  
a l s o  be star ted fDr two m a r e  f l i g h t  stages.  

FY 1966 budget w i l l  a l s o  provide funds f o r  the com- 
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FISCAL Y U R  1966 BSTIEUTES 

OFFICE OF MANNED SPACE FLIGW 

PROJECT TITLE: SATURN V VEHICLE - S-IV B STAGE 

1. A r o i e c t  Otgcc t ivcs :  

:,-vc;loprxnt of the t h i r d  s tage 01 thc. :;-turn V Vehicle, which i s  
cssc~iltl.il'!.y the  same as the  second s taze  of the Saturn I B  Vehicle, 
t o  produce s u f f i c i e n t  t h r u s t  a s  a f i n a l  s tnse  t o  achieve a predicted 
cart:h (,:?bit or escape t r a j e c t o r y  f o r  the payload. 

2. :'ro.i,\ct: Content: . 

T!ie S-I'VB Stage i s  powered by a sin:;lc 5-2 cnzine developing 20C~,000 lbs ,  
of 1 :has t  (see 5-2 Engine Development pro jec t ) .  Basic development of the  stage 
is 1xi:i; 'carried on under t h i s  project .  The p ro j ec t  includes:  kat t le-  
siiip, :s t ructural ,  al l-systems, dynamic and f a c i l i t i e s  checkout 5 t ages ;  
;he clcliv'ery of 15 f l i g h t  s tages ;  the  determination of f a c i l i t y  - GSE 
in t e r f aces ;  and de l ivery  of s tage  GSX s e t s  t o  support the Saturn V 
progrm. 

3. Summaryxr o j  e c t Schedules : 

A- P r  o k c  t M i  l e  s tones 

a. Bat t lesh ip  T e s t  Program 

b. A l l  Systems T e s t  Program 
I n i t i a t i o n '  

In  i t iar i on 

Schedules Presented (Quarter & CY) 
FY 65 FYI 66 (Prelim) FY ' 60 (Final)  - 

2-64 4.~64 

1-66 4-65 

c. Delivery of 15 S-IVB s tages  t o  support the Saturn V launch program, 
Saturn V Vehicle project .  

4. Pro jec t  Funding: Runout Costs - By F i s c a l  Year - ( In  Thousands of Dollar&:i 
1969 - 1968 

_I_ 

1967 - 1965 1966 - 1964 - 
a. FY 1965 Pres. 116,000 126,800 149,100 144,600 ?0&,500 46,500 

b. FY 1966 Prelim. 126,700 123,400 149,100 144,600 117,500 46,500 

c .  FY 1966 Budget 115,800 1160,600 188,700 150,600 125,000 82,500 

Eudg e t 

Budget 
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3 .  Project Elanpower: 

a. Contractor: Douglas Aircraft CO. 

Direct Manpower (in Equivalent Manyears) 
FY'61 
thru 
FYI64 FYI65 FYI66 FYI67 FY'68 FYI69 

4,697 4,582 4,772 4,642 3,916 1,976 

b. NASA In-House Direct Manpower: 

1 

6. ? r o  i ec t Procurement : 

Saturn V S-IVB Stage Contractor: Douglas Aircraft Co. 
NAS 7-101 

a. Current Status: 

(1) Type of Contract - Cost plus fixed fee 
(2) Cost negotiated te date - $155.9 Million 

Authorized but: not negotiated - $218.9 Million 

(3) Scope negotiated to date - Delivery of six flight stages 
and five ground test stages. 

b. Anticipated Chanoes: 

(1) Estimated additional cost(s) involved - Approximately 
$400 Million 

(2) Additional scope involved - Design changes to present 
configuration; 9 followon stages; additional program 
requirements. 

(3) Estimated date(s) change(s) will be negotiated - 
Design changes - March 1965 
Additional program requirements - July 1965 
Follow-on stages - August 1965 
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7 .  Pro.ject QnZes Sincr FI 1965 R # r i d c n t ' s  Dudyet: 

See 92-933-00 Saturn V Vehicle 

8. Justi  ficri t ion of FY 1966 budget ertfmatc: 

FY 1966 :Funding w i l l  provide for i n i t i a t i o n  of all-systems t e s t i n g  
a t  SACTO, and dynamic t e s t i n g  of the stac:e a t  MSFC; checkout of I.C. 
#39 a t  'KSC; completion of f ab r i ca t ion  and assembly of t h e  f i r s t  two 
f l i g h t  s tages ;  and i n i t i a t i o n  of f ab r i ca t ion  and assembly of th ree  
addi t iona l  f l i g h t  stages.  Long lead  procurement w i l l  also take 
placc f o r  :six addi t iona l  f l i g h t  stages.  Also i n  FY 1966, test  of 
the  S-IVB restart  capab i l i t y  w i l l  be i n i t i a t e d .  
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RBSBARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SATURN V VEHICLE - INSTRUMENT UNIT 

1. I'ro i ec t Objectives : 

Development of an Instrument Unit which will house the Saturn V 
vehicle electronic intelligence systems and components and provide 
each component with a controlled environment. 

2. Project Content: 

The Instrument Unit includes an all inertia, i;i:idancr system, a 
control system, and telemetry and measuring - a ? a b i l i f  les. 
encompasses: design and component testing; facility - GSE interface 
determination; structures, vibration, dynamic, systems and facilities 
checkout test units; and 15 flight units in support of the Saturn V 
launch program. 

The project 

(Saturn V Vehicle project) 

3. Summary Project Schedules: 

Instrument Units will be delivered to support the Saturn V flight 
schedule as sham in the Saturn V Vehicle project, 

4. Project Funding: 

Runout costs by year through FY 1969: 

1967 - 1966 - 1965 - 1964 - 
a. FY 1965 Pres. 69,900 78,100 72,600 55,100 

b. FY 1966 Prelim. 57,700 84,700 78,800 62,500 

c. FY 1966 Budget 55,500 81,000 91,200 69,100 

Budget 

Budget 

5. Project Manpower: 

a. Contractor: IBM 

Direct Manpower (in Equivalent Manyears) 
FYI61 
t hru 
FYI64 FY'65 FYI66 FY'67 FYI68 FYI69 

677 1,324 1,070 1,171 1,117 782 
- - - 

1969 

27,600 8,700 

33,300 20,500 

59,000 41,300 

- 1968 - 
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b. E A  In-House Direct Manpower: 

6 *  Project Procurement: 

Saturn V Instrument Unit Contractor: IBM 
NAS 8-14000 

a. Current Status: 

(1) Type of Contract - Contractor presently working under $ 1 ~  

cost incurrence letter. Prime contract expected to be 
signed N6vember 1, 1964. 

(2) Cost negotiated to date: Proposal - $147.6 Million 

(3)  Scope negotiated to date - Design, development and fabrication 
of 15 Instrument Units. 

b. Anticipated Chanpes: 

(1) Estimated additional cost(s) involved - Approximately 
$35 Million 

(2) Additional scope involved - Design changes to present 
configuration; additional requirements. 

(2) Estimated date(s) ohange(8) will be negotiated - 
Design changes to present configuration - January 1968 
Additional requirement8 - January 1968 

Saturn, V Instrument Unit Contractor: IBM 
NAS 8-11561.11562 

a. Current Status: 

(1) Type of Contract - Cost Plus Incentive Fee 
(2)  Cost negotiated to date - $51.7 Million 
(3)' Scope negotiated to date - Design, development and falbrication 

of data adapters and guidance camputere for use in Satlorn V 
instrument unit (Quantity-15) 
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b. AntlclPatcd Changer: 

(1) Estimated rdditloncrl c o r t ( 8 )  Involved - Maut $20 Ilillion 

(2) Additlonal rcope imrolved - Design changer to preront 
configuration; additional requirements. 

(3) Estimated date(s) changc(e) will be negotiated - 
Design changes - January 1968 
Additional requirements - January 1968 

7. Prolect Changes Since FY 1965 President's Budget: 

See Saturn V Vehicle project. 

8. Justification of FY 1966 Budget estimate: 

FY 1966 budget will provide funding for the continuation of systems 
testing and facility checkout of the vibration, dynamic and flight 
systems test units; fabrication and assembly of two flight units, 
and procurement of long lead hardware for seven additional flight 
units. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT T I Y E : :  SATURN V VEHICLE GROUND SUPPORT EQUIPMENT 

1. 

2. 

3.  

4 .  

5. 

Dcve] oprxz,.t o i  noc - fac i l i t y  zround sii?poi=t equlpncnt requi red  t o  handle, 
opera::e and checkout assenbled veh ic l e s  aiid to provide f o r  maintenance 
Of the c?qU~!X!2CK.  

The Saturn V veh ic l e  Ground Support Cqulpxcnt includes an auttinatic 
checkout systc-.i xhich was dcveloped as a t e s t  u n i t  i n  the S a t m n  IB 
projec:  to  faci l i tate  pre-launch countdowns and to  improve launch 
rel iabi l i ty .  
Comp1.e~ 39 f a c i l i t i e s ,  and the development and procurement of special 
test eqyipment and components. 

Also included i s  equipment to  be installed i n  Luunch 

Groum, S c l ~ p o r t  Equipment: will be nade zvclilable t o  s u p p o r t  S a x r n  V 
1 a u n c ; ~ s  as shown i n  the Saturn V Vehicle project. 

a. IiY 1555  l'rcs. 25,800 70,100 71,500 54,OOG 35,630 29 ,603  

b.  E'Y 1966 P r e l i m ,  23,400 75,700 65,400 58,CC: 3 2 , - 2 3  29,603 

c. I'Y 1966 Eudzct 14,700 60,700 88,600 62,700 42,100 29,600 

I,.>.cze t 

Budget 

L_. Cc. ; '.actor: RCA 
Direc t  > ! a n n o s  ( I n  Ecuivalcnt Xanyears) 

'I 10 258 363 118 100 50 
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Saturn V Vehicle GSE 

2. i.:rrent Status: 

Contractor: IiCA 
NAS 8-2430,5423,5433 

11582,13007. 

(.j Type of Ccntract - NAS 3-24.30,5433,11582-Cost plus fi-xed fee 
NAS 8-13007 - Fixed price, incentive fee 

, c ,  
\ . L i  COSK negoriated to date - $29 I..7illj.on 

(S) Scope negotiated to date - 3oduction of 1 7  iiCA I I O L -  
conputers and associailed daca links. 

3 .  A~:?icipated Chanzes: 

(1) Estimated additionalpcost involved - $25 Million 

(2) Additional scope involved - Fabrication of seven Sacurn  V 
display systems; logistic zxi maintenance coiltracl; i2;ta;icrion 
costs for 15 computers; hcreasc quality and reliabillry 
requirements; deslgn changes. 

(3)  Zstinzted date(s) changc(s) ~ L l l  be nezoc-isted - 
Display systems - Dec 1964 
Logistics and maintenance cwtrcct - JGZ 1365 
Computer installation - Jan  1965 
Quality and Rel. Requr'.rencriZ - 1965 
Design changes - Dec 1967 

7. Project Ch2iizes Since FY 1965 President's Budgec: 

See. Saturn V Vehicle praject, 

Justi5Lcztion of FY 1966 budzet estimate: 8. 

2Y 1966 budget estimates provide funding for completion of design, 
installation, and checkout of the Saturn V Automati02 System Develop- 
m n t  Facility breadboard; the vcliiclc GSE installation and checkout of 
launcher/umbilical toGers #I a d  #2 ; c';cc'xout of the launch condrol 
center; deckout of Hizh €32:'~ :':I and ?.:3 of the Vertical Assembly Euild- 
ing and Pad A of Launch Complex V39.  During FY 1966, elevcs (11) RCA 
llOA computers will be delivcred by the contractor. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SATURN V VEHICLE - F - 1  ENGINE PROCUREMENT 

-.. 

3 .  

4 .  

5 ,  

6 .  

_'her2 w i l l  be del ivered f o r  use i n  Lhe S-IC s tage  system of the % t u r n  V 
launch vehicle  projecc,  24 static c e s t  b:AZ spare  engines, 10 vehic.le 
, r o u  -1 c o s t  engines and 75 f l L s h c  c;lziLies zo meet the Saturn V launch 
sched .:E. 

'3roject  i&.ding: 

FP 1364 %Y 1965 m' 1966 FY 1967 FT: 1363 FTi 1559 -- --- 
a.  FY 15165~ Pres ident ' s  56,230 67,400 117,400 85,300 37,530 2,000 

5. E 15166 Preliminary 56,200 67,400 111,400 85,300 37,500 2,000 

c .  ?Y 1.960 Budget 41,000 73,600 97,000 95,000 47,000 2,200 

Budge t. 

Bud:;er. 

?reject :bi:p3Wer: (Direct Itanpower f o r  Equivalent Man Yecrs) 
Cont:ractor: lioclcetdyne ('CAS 5-5604) a. ---A- 

Fy 61-64  FY 65 FY 66 FY 67 --- FY 69 

1,353 1,950 2,216 2 , 225 2,074 9 9  

b, NASA I;.z-I-Iouse Direct  lG3npower: -- 

?roject-?rwurement: 

2. Currznt Status:  

(1) Type of Contract - ,7 



(1) Estiimated additions; c o s t ( ~ , )  involved - I-lncLcC;;czed c h a p s  $93 milliol: 
Follow on Program 113 mill ion 

,.-) '7 \ Additional scope iiwoivcl-6: 

Estinizted date(s)  chcn;;c(s) w 5 I . l  bc negotiated - 

b) P-ddLtiona1 scope - i k y  1966 

%e Saturn V Vehicle project 

1'Y 1966 budset  estirnate provides for procurement o f  long leaC i t e  ... s 
Zor 2 ;  eczines  and de l ivery  ii2 26 engines .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITI& SATURN V VEHICLE -. 5-2 ENCINE PROC- 

1. 

2. 

3. 

4. 

5. 

Pro i ec tOlgec t ives :  

To furn ish  3-2 engines t o  support the  Saturn V (S-I1 and S-IVB rtageo) 
Launches. 

Pro jec t  Content: 

There w i l l  be del ivered for use  i n  the  Saturn V (S-IT Stage) 14 s t a t i c  
tes t  and spare engines, 25 vehic le  ground test engines and 75 f l i g h t  
engines. 
and spare engines,  5 vehic le  ground test  engines and 15 flight mgines .  
Total  procurement of 5-2 engines thus involves 17 stat ic  tes t  .arid spare  
engines, 30 vehic le  ground test  engines and 90 flight engines to meet 
the Saturn V launch schedule. 

The Saturn V S-IVB Stage w i l l  u t i l i z e  three s ta t ic  t e a t  

, 

Summary Pro jec t  Schedule: 

5-2 engine d e l i v e r i e s  w i l l  meet the  requirements of the Saturn lIT launch 
schedule. 

Project. Funding: Runout Cost - By F i s c a l  Y e a r  - I n  Thousands oE Dollars  
1967 1969 - 1968 - - 1966 

I_ 1964 - 1965 - 
a. FY 1965 Pres.. 41,700 45,300 72,700 51,900 16,200 1,500 

b. EY 1966 Prelim. 42,000 46,000 72,700 51,900 16,200 1,500 

c. FY 1966 Budget 29,200 62,800 83,800 70,100 27,400 1,500 

Budget 

Budget 

Project: Manpower: 

Coiitiractor : Rocketdyne NAS8-5603 a* --- 
Direct Manpower ( I n  equivalent  manyears) 

. I  FU'6:L 
th1:u 
F Y I 6 4  FY'65 FYI66 FYI67 FY'68 FY'69 
I-- 

1-85 



6. Project Procurement: 

5-2 Engine Procurement Contractor: Rocketdyne 
N4S 8-5603 

a. Current Status: 

(1) 

(2) 

(3) 

Type of Contract - Cost plus fixed fee 
Cost neg~tiated to date - $89.5 Million 
Scope negotiated to date - 55 engines & 6 simulators 

b. Anticipated Changes: 

(1) Estimated additional cost(s) involved - About $185 Million 
(2) 

(3)  

Additional scope involved - 102 additional engines 
Estimated date change will be negotiated - October 1964 

7. Project Changes Since FY 1965 President's Budget: 

See Saturn V Vehicle project. 

8 ,  Justification of FY 1966 budget estimate: 

FY 1966 budget estimate provides for procurement of long lead items 
for 48 engines and delivery of 41 engires. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANJED SPACE FLIGHT 

PROJECT TITLE: SATURN V VEHICLE VEHICLE SUPPORT 

1. Project Objectives: 

Prlovides studies, services, and equipment that are common to more 
than one stage or system of the vehicle. 

Project Content: 2. I 

Vehicle support includes: engineering and fabrication support; 
computer services; range safety devices and tracking beacons for 
us'e during Saturn V operations; procurement of instrumentation; 
recording and data reduction equipment; activation and operation 
of the dynamic test stand; activation and operation of Mississtppi 
Test Facility; procurement of vehicle test propellants; special 
tooling and fabrication- of test hardware and fixtures; procureinent 
of special test equipment for calibration and support of cmnpoiient 
testing; wind tunnel testing; cryogenic flow calibrations; vehicle 
propellant blast hazard testing; dimensional and non-destructive 
testing equipment for assembly and quality verification; qua1i:y 
and inspection services; development and operation of marine t'rans-1 
port capabilities; use of special aircraft for emergency movemrnt 
of outsized cargo; c m n i c a t i o n s  operations and equipment: for 
s p e c i a l  networks; vehicle systems engineering integration and 
ar.alyses ; vehicle documentation. 

3. Summary Project Schedules: 

Vehicle Support is scheduled to meet Saturn V development and launch 
requirements as shown in the Saturn V Vehicle project. 

4. Project Funding: Runout Cost - By Fiscal Year - In Thousends of Dollars 
1969 - 1968 - 1967 - 1966 - 1965 - 1964 -- 

a. FY' 1965 Pres. 75,500 139,200 137,000 146,800 157,100 140,lQO 

b. FY' 1966 Prelim. 66,700 120,700 130,000 131,700 137,900 99,laOO 

c .  Fk' 1966 Budget 66.600 93,600 162,700 169,200 175,400 134,800 

Budget 

Budget 

:.- 
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5. Project Manpower: 

a. Contractor: General Electric NAS w-410 (MTO Only) 
Direct Manpower (in equivalent manyearr) 

FY 61 
thru 
FYI64 FYI65 FYI66 FY'67 F'Y'68 FYI69 - 
110 274 753 1,141 1,238 1,254 

b. NASA In-House Direct Manpower: 

6. Project Procurement: 

Saturn V Vehicle Support Contractor: C.E. NASw-410 
(MTO portion only) 

a. Current Status: 

(1) 

(2) 

Type of Contract - Cost plus fixed fee 
Cost negotiated to date - $16.9 Million 

. .  

(3) Scope negotiated to date - Plant and test support at 
Mississippi Test Facility including such items as trans- 
portation, security and other housekeeping semicee, 
technical support including operation of labs and 
maintenance of test facilities. 

t 

b. Anticipated Changes: 

(1) Estimated additional cost(s) involved - About $130 Milliol 
(2) Additional scope involved - Continuation of above scope 

on a year-to-year basis. 

(3)  Estimated date(s) change(s) will be negotiated - Just pric 
t o  beginning of each fiscal year. 

7. Project Changes Since FY 1965 President's Budget: 

See the Saturn V Vehicle project. 
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80 J u s t i f i c a t i o n  of FY 1966 budget ertimate: 

FY 1966 ,funds are required f o r  a c t i v a t i o n  and operat ion of the  
Mississ ippi  Tes t  F a c i l i t y ;  conversion of marine t r anspor t a t ion  barges 
and the  t r anspor t a t ion  of veh ic l e  s t ages  from manufacturing site8 t o  
var ious test  centers ;  a c t i v a t i o n  of the dynamic test s tand;  cont jnua t ia r  
of vehic le  i n t eg ra t ion  and vehic le  documentation e f f o r t s ;  procurement of 
instrumentation, te lemetry and GSE measuring equipment; i n t e g r a t i o n  of 
spec ia l  (communication networks i n  support of veh ic l e  test program; wind 
tunnel and dynamic t e s t i n g ;  procurement of veh ic l e  test  propellarrts;  
p ro- ra ta  share  of computer se rv ices ;  range s a f e t y  device6 and t racking 
beacons; maintenance, engineering and l o g i s t i c  eupport. 

1-89 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: H - 1  ENGINE DEVELOPMENT 

I.. P r o j e c t  O b j e c t i v e s :  

Developiiient of a l i q u i d  oxygen/KP-1 (ke rosene )  eng ine  f o r  use i n  a c l u s t e r  
of eight: i n  tlic f i r s t  s t a g e  uf t h e  S a t u r n  I and S a t u r n  I B  v e h i c l e s .  The 
en;:inc w i l l  be r a t e d  a t  200,000 lbs. t h r u s t .  

2. Prl>jecc Contenir: 

Tlie I!-1 eng ine  of 165,000 l b s .  t h r u s t  r a t i n g  was used s u c c e s s f u l l y  i n  the  
first: four  S a t u r n  I l aunches .  The remaining s i x  S a t u r n  I launches 
iiti1i::e the 188,000 l b ,  t h r u s t  e n g i n e s .  The S a t u r n  I B  w i l l  use  t h e  
i ipratcd 200,000 l b .  t h r u s t  e n g i n e s .  Approximately 5000 s i n g l e  eng ine  
t e s t s  (includin,:  t h e  e a r l i e r  165,000 l b .  t h r u s t  eng ine ,  a s  w e l l  a5  the 
188,900 and ZO0,OOO l b .  t h r u s t  e n g i n e s )  and approx ima te ly  70 c l u s t e r  
f i r i n u s ,  i n c l u d i n z  10 f l i g h t  t e s t s  i n  t h e  S a t u r n  I v e h i c l e  are i nc luded  
in  t h e  prosram. Thesc Lcsts  will be supplemented by component tes ts  
d i r e c  ked towards i n c r e a s e d  r e l i a b i l i t y .  Approximately 262 e n g i n e s  w i l l  
bc t I c l ive rcd  f o r  t h e  S a t u r n  I and I B  program. 
1.: i 11 c o n t i n u e  t!iroughout t h e  v e h i c l e  f l i g h t  programs t o  provide s u p p o r t  
E o  tIi2sc f l i L h t s .  

Development e f f o r t  

Schedules  P resen ted  (FY) 
FY 65 PY 66 (Prel im) FY 66 ( F i n a l 1  

a .  :l-l En::ine ( ( u a l i f i c a t i o n  FY 65 

4. P r o j c c t  17unding: 

FY 1964 FY 1965 

a .  PY 1365 P r e s i d e n t ' s  11,100 9,800 

b ,  F:' 1966 P r e l i m i n a r y  14,100 9,800 

t. PT: 1966 Budget 14,100 9,800 

Budge i: 

SIlCl sc t 

5 .  

a . (lun L: ra c t o r  : Roc tce t dyne 

FY 61-64 FY 65 FY 66 - FY 67 - 
936 29 1 174 160 

h. RL'LSA In-House D i r e c t  iqanpower: 

1-90 

FY 1966 

6 , 800 

6,600 

6,800 

FY 68 

160 

- 

l?Y 65 F'Y 65 

FY 1967 FY 1968 FY 1969 

6,100 5,800 5,800 

6,100 5,800 5,800 

6,100 5,300 - 

- TOTAL 
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6 .  ? J ; e c t  Pir~c~irei~ienc: Rocketdyne NAS 7-190 --- 

( 111 l;!?FF 

( 3 )  I)csi;,a, develop, am! t e s t  14-1 188K t h r u s t  engine 

b .  h n i . i c i ? a t e d  Changes: 

( I )  ,Ipproximately $26 mi l l ion  

( 2 )  (a) modify test  fac i l i t i e s ,  uprate engine to 200K thrust, improve 
:injector - turbine exhaust systems; ( 2 )  provide f o r  scope :hanges 
imd follow-on development effort.  

'I, Pcojcct Clian~es Since FY 1965 President ' s  Budget: 

3 .  Jussifi 'cation o f  FY 1966 Budget Estimate: 

Tlic 11-1 .Dsvclopnient Progray ,wi l l  be subs t an t i a l ly  reduced i n  FY 1366. 
wi l . 1  i?i? iTtvc1ter.l primarily t o  completing the 200K engine qua l i f i ca t ion  prol;ra:i\ 
ant; i i i  ccritinuing a product improvement e f f o r t .  A s igni f icant  p a r t  of the 
pro;!uct: ioIpr3veiilent e f f o r t  i s  concerned w i t h  providing support to the Saturn 
10 f l i s h t  program, improving propi.ilsi.on system perforinance and i n  c nntr.ibuting 
i o  t h c  w: ?.t.,ht-savi.ng program through engine ref inernent. Following the 
qua1 if?ccii:ir)n o f  the 2 O O K  cngine, t h i s  engine w i l l  be f l i g h t  t'estec. i n  the 
-?ii.st and subsequenL: Saturn I B  f l i g h t s .  

Funds 
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USEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 BSTIMTES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: RL-10 ENGINE DEVELOPMENT 

1. 

2. 

3, 

4 .  

Pro iec t Objectives: 

Development of a l i q u i d  oxygen-liquid hydrogen engine of 15,000 lbs.  
t h r u s t  f o r  use i n  c l u s t e r s  of s i x  i n  the second s tage  of the Saturn I 
vehic le  and i n  pdrs i n  the second s tage  of the Centaur vehicle.  

Pro ject  Content: 

Approximately 6,000 s ing le  engine tests and 40 c l u s t e r  f i r i n g s  (including 
3 Saturn I f l i g h t s  and 2 Centaur f1 igh t s )wi l l  be completed before the engine 
i s  qua l i f ied .  
program. 
programs. 

Approximately 67 engines w i l l  be del ivered f o r  t h e  Saturn I 
Development effort w i l l  cont ine throughout the vehicle  f l i g h t  

Sununary Pro jec t  Schedules: 

Pro jec t  Milestones 
Schedules Presented (FYI - FY 65 FY 66 (Prelim.) FY 6 6 0 i n a l )  

a. RL-10 A-3 Production Qual i f ica t ion  -- 65 65 

b. RL-10 A-3-3 PFRT -- 66 - 
c, iU-10 A-3-3 Production Q u a l i f i c a t i o n  -- 67 - 
Projec t  Funding: 

FY 1964 FY 1965 FY 1966 FY 1967 FY'1968 FY 1969 

a. FY 1965 Presidents  20,000 17,900 17,000 16,500 16,000 15,800 
Budget 

Budget 
b. FY 1966 Preliminary 20,000 17,900 15,000 12,000 0 - 
c. J?Y 1966 Budget 20,000 17,900 2,000 . - 0 - 

1-92 



I. 
15. Projec t  Manpower: 
I 

Contractor: Rrtt & Whitncy a*  --- 
FY 66 FY 61-64 FY 67 - - FY 65 - -- TOTAL - 

2,929 630 47 6 404 4,439 

NASA In-House Direct Manpower: b* -- 
6. Projectxrocurement:  (Pra t t  & Whitney NAS 8-5623) 

a. Current Status:  

(1) CPFF 

(2)  $30 mi l l i on  

(3) res ign ,  development and t e s t i n g  of RL-10 engine. A l s o  providaw 
f o r  product improvement e f f o r t  

b* -- Anticipated Changes (i.e. to  place balance of curren t  approved program 
under cont rac t )  

(1) Estimated add i t iona l  co r t ( s )  involved - $9 million 

(2 )  Additional scope involved - Extension of development program 
t o  September 1966 
Estimated date(6) change(s) W i l l  be negot ia ted - September 19615 

7 .  Projec:!: Changes Since FY 1965 President ' s  Budget: 

8. Jus t i f ic ia t ion  of E'Y 1966 Budget Estimate: 

RL--IO engine funding i n  FY 1966 will be devoted to  the  completion of 
prelirnfniary rating tes ts  and q u a l i f i c a t i o n  of the IU-10 A-3-3 engine. 
Continuing development of the ,U-10 engine has  been necessary t o  
achiewe the high performance required t o  c a r r y  out  the  suveyor mission. 
Additional N 66 RL-10 development funds vi11 be used for p o s t - f l i g h t  
evaluatii& of Saturn I flight data  and the reestablishment of spare  
RL-10 engines not  u8ed i n  the Saturn I program f o r  o ther  purpos8e8. 

- 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: F-1 ENGINE DEVELOPMENT 

' 1. 

2 .  

3. 

4 . 

5.  

. -  

. .. .. . . 

Project Objectives: - 
Tlevelopment of a 1,500,000 lb .  t h rus t  l i q u i d  oxygen and RL-1 (kcroronr 
propel lan t )  en:,ine for u s e  i n  a c l u s t e r  nf f ive  in t h e  f i rr t  r tage  of 
the' Saturn V vehicle .  

Project  Content: 

Approximatelv 1,500 engine tes ts  w i l l  be made during the  development 
program throuj:h qua l i f i ca t ion .  
component t e s t s  d i rec ted  toward increased r e l i a b i l i t y .  Approximately 
106 engines w i l l  be delivered i n  the  Saturn V f l i g h t  vehic l6  program. 
DeveIopment e f f o r t  wi 11 continue throughout the  f l i g h t  vehic le  pro- 
?ram t p  provide necessary engineering support. 

These tes ts  w i l l  be suppleumnted by 

Summary Project  Schedules: --- _- 
projec t  Mi l e s t  ones 

Scheduler Presented 
FYI65 FY'66(Prelim) FY'66(Fina1) - 

a .  Dclivery of f i r s t  f l i g h t  engine FY '65 - 9  FY'C5 
h.  DesiZn Release Qual .  Engine FYI 65 -9 FY' 65 
c. Complete f l i g h t  r a t i n g  t e s t s  FY'65 FYI 65 FYI65 
d. Completion of Engine Q u a l i f i c a t i o n  -- FYI 67 FYI 67 

-- Pro&c-t-_Fundi_np,: Runout Cost - By F i s c a l  Year -(In Thousand8 of Dollars) 
1969 -- 1968 - 1967 - 1966 - 1965 - 1964 

a. FY 1965 Pres. 62,300 64,100 68,200 62,800 55,100 . 46,800 

h .  FY 1966 P r e l i m .  68,300 64,100 69,200 64,800 55,100 46,800 

c. FY 2966 Budget 68,300 62,100 69,200 64,800 49,900 38,800 

Budget 

Budqet 

P ro jec t  Manpower: 

a. ContracET-: Rocketdyne NASw-16 
Direct Manpower ( I n  Equivalent Manyeatr) 

FY' 59 
t h r u  
FYI64 FY'65 FYI66 FYI67 FYI68 FYI69 

6,632 1,668 1,506 1,399 1,137 888 

.- 
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1). NASA In-House Direct Manpower: 

6. E r n  ject  _Procurement: 

F - 1 Eng i ne Deve 1 opmen t Contractor: Rocketdyne 
NASW-1 6 

a .  Current S ta tus :  

(I) Type of Contract - Cost p lus  fixed fee 

( 2 )  Cost negotiated t o  da t e  - $273.8 Million 

( 3 )  Scope negotiated t o  da te  - Design, develop and test a s ing le  
th rus t  chamber l i q u i d  propellant rocket booster engine of 
1.,500,000 pound nominal t h rus t .  

b. Anticipated Changes: 

(1) E!;timated addi t ional  cos t ( s )  jnvolved - About $180 M i l l i c m  

( 2 )  Additional scope involved - Follow-on cos t s  through program 
completion - Forecasted change allowance. 

(3) E.stimated da te(s )  change(s) w i l l  be negotiated - Periodical ly  
through FY 1969. 

7 .  Project  Funding Changes Since FY 1965 President ' s  Budget: 

The differences shown are t h e  r e s u l t  of more r e f ined  estimates of 
engineering support requirements. 

8 .  J u s t i f i c a t i o n  of FY 1966 budget estimate: 

Design, development and intensive t e s t i n g  of t he  F-1 engine will 
continue i n  FY 1966 with approximately one-half of t he  engine com- 
ponents qua l i f i ed  for manned f l i g h t  by the  end of t he  f f e c a l  year. 
The components of the engine w i l l  be improved by operating the  
engine under extreme l i m i t s  and environmental condition8 and by 
r e f in ing  the  proof t e s t ed  components where neceseary. Complete 
engine q u a l i f i c a t i o n  is schedule t o  be completed durfng FY 1967. 
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momrtc;~ AW UWELOPMENT 

FISCAL YEAR 1966 ESTIM4TES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: 5-2 ENGINE DEVELOPMENT 

1. Project  Objectives: 

Development of a 200,000 lb. t h rus t  l i qu id  oxygen and l i qu id  hydrogen 
engine for  use as a s ing le  engine i n  the  second s tage  of the  Saturn IB 
and the t h i r d  s tage  of the  Saturn V vehic les ,  and, as a c l u s t e r  of 
f i ve  i n  the  second s tage of the  Saturn V vehic le ,  

2 .  Project  Content: 

Approximately 1,500 engine tests w i l l  be made during the  development 
program through qua l i f i ca t ion .  
component t e s t i n g  d i rec ted  toward increased r e l i a b i l i t y .  A t o t a l  of 
157 engines w i l l  be delivered i n  the  Saturn I B  and Saturn V f l i g h t  
vehicle  programs. Development e f f o r t  w i l l  continue throughout these 
f l i g h t  vehicle programs t o  provide necessary engineering support. 

These tests w i l l  be supplemented by 

3. Summary Project  Schedules 

P r  oi  ec  t Mile st one 
Schedules Presented 
Fy 66 ( Pre 1 i m )  FY 65 FY 66 ( F ina  1, - 

a. Preliminary f l i g h t  r a t i n g  test FY 64 FYI 65 FY' 65 
b. Delivery f irst  f l i g h t  engine FYI65 -- FY '65 
c. Complete engine qua l i f i ca t ion  FY '66 FYI66 FY ' 66 
d. Complete f l i g h t  r a t i n g  tes t  FY '65 FYI65 FYI 65 

f .  Delivery f i rs t  production engine -- FY 64 FYI 64 
e. Engine qua l i f i ed  for  unmanned f l i g h t  FYI65 -- 

4 .  Project  Fundinq: Runout Cost - By F i s c a l  Year - I n  Thousands of Dollars 
1969 - 1968 - 1967 - 1966 - 1965 - * 1964 - 

a. FY 1965 Pres. 56,.600 61,600 61,700 48,100 43,600 35,100 

b. FY 1966 Prelim. 63,600 61,600 62,700 50,600 43,600 35,100 

c. FY 1966 Budget 63,600 59,600 62,700 50,600 39,000 29,900 

Budget 

Budget 

5. Project  Manpower: 

a.  Contractor: Rocketdyne NAS8-19 
Direct: Manpower (In Equivalent Manyeara) 

FY' 61 
thru 
FYI64 FYI65 FYI66 FY'67 FYI68 FYI69 

4,385 1,730 1,490 1,140 910 690 

- 

1-96 



b, NASA In-House Direct Manuowel:: 

6. Project Procurement: 

5-2 Engi ne Development Contractor: Rocketdyne 
NAS 8-19 

a. Current Statue: 

(1) Type of Contract - Cost plus fixed fee 
(2)  Cost negotiated to date - $182.7 Million 

(3) Scope negotiated to date - Design, develop and test J-;! 
200K thrust engine to qualification. 

b, Anticipated Changes: 

(1) Estimated additional cost( 8 )  involved - About $130 Mi1'1.ion 
(2) Additional scope involved - Follow-on costs through program 

comple t i on. 

( 3 )  Estimated date(s) change(s) will be negotiated - Periodically 
through FY 1969. 

7. Project 'Funding Changes Since FY 1965 President's BudRet: 

The difflerences shown are the result of more refined estimates of 
engi neer ing support requirements. 

8. Justification - of FY 1966 budnet estimate: 

During F Y  1966 a continuing inten8ive test program is planned to 
complete component qualification, culminating in the completion of 
engine qualification. This date is important since it will cert:ify 
the flight worthiness of the J-2 engine for ure in manned flight. 
The components of the engine will be improved by operating the J-2 
under extreme limits of environment conditions and by refining the 
proof tested components where necessary. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANJED SPACE FLIGHT 

PROJECT TITLE: MISS ION CONTROL SYSTEMS 

1. :?r 0-i e c t: Description : 

The foc.11 point  f o r  the  gather ing and transmission of informaticn,  
advj-ce ,inti recommendations t o  the  as t ronauts  engaged i n  each macned 
space f l i g h t  w i l l  be ' t h e  In tegra ted  Mission Control Center ( IMCC) 
a t  Hou:;~:on, Texas. The IMCC wj 11 exerc ise  operat ional  d i rec t ion  and 
rechnic,Il management f o r  manned space f l i g h t  missions i n  a l l  aspects 
of  :;round support from the  beginning of countdown through f l i g h t  
operation:; t o  recovery. 

This  pro jec t  includes the  development, operation and maintenance of 
the  WCC iInd the  assoc ia ted  in t e r f ace  equipment a t  the  Kennedy Space 
Center:, a:; w e l l  as the  technica l  i n t ez ra t ion  of the IMCC with t h e  
worI.d-wide manned space f l i g h t  network. 

2. ;Project: Fiinding: Runout Cost - By F i sca l  Year - ( In  Thousands of Dollars)  
1966 1967 1968 1969 - 1964 1965 - 

a. FY 1965 Pres. 52,500 41,400 33,500 34,600 32,100 32,000 

b. FY L966 Prelim. 52,500 41,500 36,400 35,700 35,100 35,000 

c. FY L966 Budget 47,500 38,500 36,400 35,700 35,100 34,900 

Bii dg e t 

Budget 

d. Anaiysis and J u s t i f i c a t i o n  of Signi f icant  Changes i n  Project  Funding: 

The g rea t e r  p a r t  of the  equipment for t he  IMCC was procured i n  
FY 1964. The reduct ion i n  the estimate f o r  FY 1965 i s  the  r e s u l t  
of delay i n  implementing the IMCC. Procurement of spares  and modi- 
f i c a t i o n s  and maintenance and operat ions c o s t s  were reduced. 

3. Just:ifilg:ion of FY 1966 Budget E s t i m a t e  

a* --- Ide : l t i f i ca t ion  of Requirements by Major Function, Ac t iv i ty  and/or 
End Items Funded: 

FY 1964 FY 1965 FY 1966 

In tegra ted  Mission Control $44,907 $ 28,674 $ 28,350 
Ceriiieii 
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1 The FY 1966 est imate  p r w i d e r  for  the continued r e n t a l  of s i x  IBH 
7094 Data Processing Syrtems and for the  la rge  P r o g r m f n g  effort 
required for  the complex Apollo missions. 
is not planned s ince  they ut now r ap id ly  b reming  obrolete  and w i l l  
probably be replaced i n  the  FY 1967-68 period.). The est imate  a l s o  
provider fo r  sparer  t o  keep the  MCC functioning properly,  and d- . 
thoush the IMCC war dcrigned with considerable v e r s a t i l i t y ,  modifi -  
c r t i o n r  w i l l  be required as i ts  uec fo r  s p e c i f i c  mirrionr g e t s  uadct 

I way and a# pre ren t ly  unforeseen changer are nccerrary i n  the  f l i n h t  
plans. The amount s h a m  wil l  a l ro  pruvide fo r  contractor  personnel 
who w i l l  maintain and operate the IMCC during both o i m l a t c d  and 
ac tua l  f l i gh t s .  

(Purchare of the camputerr 

FY 1964 FY 1965 FY 1966 

Ground Operational Support 
System 1,674 4,500 2,500 

The FY 1966 estimate provides for  contractor  engineering and techni- 
c ian personnel t o  continue e f f o r t  of i n t eg ra t ing  the IMCC with the 
ground network and f o r  Launch and In t e r f ace  Equipment. 

Electronic  Systems T e s t  and 
Support Laboratory Equipment 7 08 530 500 

The FY 1966 estimate provides fo r  the equipment and e f f o r t  t h a t  assures  
compatibi l i ty  between the  ground and the spacecraf t  equipment. It a180 
provides fo r  equipment used i n  the  IMCC t o  test new techniques and 
evaluate  the performance of the IMCC i t s e l f .  

Control Systems Support 2 41 530 500 

The FY 1966 estimate provides f o r  the continued lease  of te le type ,  
switchboard and miscellaneous communications equipment used i n  the 
IMCC. It a l s o  provider funds f o r  obtaining contractor  ~rristmncc t o  
solve spec ia l  t echnica l  problems in the  Hisrion Control Syotems area. 

b. Contractor manpwer: FY 1964 F'Y 1965 FY 1966 

Phi lco 324 400 400 

The FY 1966 estimated manpower is required t o  contirue the Hbo 
of the IMCC. 
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IBM 

FY 1966 FY 1964 FY 1965 L 

237 270 2110 

The FY 1966 estimated manpower is f o r  continued programming support 
and M&O in the Real-time Computer Complex area of the IMCC. 

c -  -- Services of Other Government Agencies: Not applicable. 

d-  -- FY 1906 Procurement of Capital Items: N o t  applicable. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: APOLLO SPACE OPERATIONS 

1. Pro jec t  Description: 

Three major ca tegor ies  of Apollo space operat ions support are provided 
under t h i s  p ro jec t :  p re - f l i gh t ,  f l i g h t  and crew. 

P re - f l i gh t  operat ions includes the  e f f o r t  required t o  check out the 
spacecraf t  a t  the  launch area p r i o r  t o  launching. 
provided a r e  those fo r  the  co l l ec t ion ,  recording and evaluat ion of 
checkout telemetry da ta ,  and those f o r  t h e  connecting and checkout 
of the  ground support  equipment. 

Among the  services 

F l igh t  mission operat ions include the planning, support and a c t u a l  
accomplishment of t he  spacecraf t  mission from l i f t - o f f  t o  recovery. 
Included are the  broad areas of mission planning, f l i g h t  con t ro l  and 
opera t iona l  support. 

Crew operat ions provide f o r  the  t r a i n i n g  and i n t e g r a t i o n  of crew 
a c t i v i t i e s  with the  engineering design and development of Apollo 
spacecraf t  and with f l i g h t  mission planning. 
f o r  crew t r a i n i n g  are a l s o  provided. 

Equipment requirements 

2. Pro jec t  Funding: Runout Costs - BY F i s c a l  Year - I n  Thousands of Dollars 
1964 1965 1966 1967 1968 1969 - 

a. FY 1965 Pres. 2,900 21,600 40,900 39,900 44,900 35,600 

b. FY 1966 Prelim.3,700 30,400 41,000 39,500 55,900 35,200 

C. FY 1966 Budget 3,700 23,400 41,000 49,600 56,600 36,100 

Budget 

Budget 

d, Analvsis and J u s t i f i c a t i o n  of S ipn i f i can t  Changes i n  Pro jec t  Funding: 

The increase  of $.8 Mil l ion i n  FY 1964 w a s  necessary t o  p r w i d e  
add i t iona l  maintenance equipment and support of as t ronaut  space 
readiness  t r a i n i n g  a i r c r a f t ,  
from $21.6 Mil l ion t o  $23.4 Mil l ion by the  add i t ion  of procurement 
of a i r c r a f t  f o r  as t ronaut  space readiness  t r a i n i n g  with o f f s e t t i n g  
reduct ions i n  other  p ro jec t  areas. Estimates for FY 1967 through 
FY 1969 were increased t o  provide f o r  the procurement of add i t iona l  
Free F l i g h t  Lunar Landers i n  FY 1967 and for their maintenance in 
subsequent f i s c a l  years. 

The FY 1965 estimate was increased 
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3. J u s t i f i c a t i c L o f  FY 1966 Budnet Estimate: 

a. Iden t i f i ca t ion  of Requirements by Major Function. Act iv i ty  and/?: 
End Itenis Funded: 

FY 1964 FY 1965 FY 1966 

P re f l igh t  Operat ion8 100 3,600 11,400 

The FY 1.966 funds w i l l  complete the  program of i n s t a l l a t i o n  of ne-- 
cessary groiintl support equipment and w i l l  support the preparat ion 
of spacecraEt fo r  the  i n i t i a l  Saturn I B  f l i g h t s .  

F 1 i gh t operations 2,400 5,800 13,400 

The estimate f o r  FY 1966 is based on planned schedules f o r  procuremtmt 
of spec ia l  operations equipment, t r a in ing  of ground support  personnel 
and the  d i r e c t  support of the i n i t i a l  Saturn I B  f l i g h t  
t h i s  period, including reimbursement t o  DOD fo r  recovery operat ions 
support . 

schedule during 

1,200 14,000 1.6,2 00 Crew Operations 

The FY 1966 est imates  provide f o r  f l i g h t  crew academic and mission t r a i n i n g ;  
f l i g h t  crew par t i c ipa t ion  i n  the d i r e c t  support of i n i t i a l  Saturn I ” 3  
f l i g h t s  and mission simulation and t r a in ing  f o r  e a r l y  Saturn V fl ig’nts;  
procurement: of a i r c r a f t  for  space readiness  t r a in ing  of the  astronalJts 
coming on board i n  FY 1966; and support and maintenance of space readi-  
ness rxain:,ng a i r c r a f t .  

b. Contractor Manpower: Not appl icable  

c. Servic:es of Other Gavernment Agencies: 

FY 1964 FY 1965 FY 1966 -- 
DO13 Task Force Support -0- -0- 9 ,000 

These funds provide for reimbursement t o  DOD for recovery operatioris 
support of the Saturn I B  f l i g h t  scheduled t n  FY 1966. 

d. FY 1966 Procurement of Capital  Items: Not appl icable  
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FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: LAUNCH OPERATIONS SUPPORT 

1. Project Descriptlon: 

T M s  project includes the development, procurement, installation, 
maintenance and operation of the NASA facilities at the Merritt 
Island Launch Area (MILA) and the Eastern Test Range (ETR) required 
in support of the Manned Lunar Landing Program. 
fund for the development, procurement, installation, maintenance 
and operation of facilities in the Cape Kennedy area for which they 
are operationally responsible regardless of specific location. 

NASA and DOD each 

2. Project Funding: Runout Cost - By Fiscal Year - In Thousands of Dollars 
1969 - 1968 - 1967 - 1966 - 1965 - 1964 - 

a. FY 1965 Pres. 24,700 37,300 51,000 57,000 57,000 57,000 

b. FY 1966 Prelim. 24,700 43,000 59,500 57,000 57,000 57,000 

c. FY 1966 Budget 19.400 30.100 53,600 57,000 57,000 57,000 

d. 

Budget 

Budget 

Analysis and Justification of Significant Changes in Project Funding: 

Tke reduction in FY 1965 results largely from adjustments to the 
funding position on major support contractors at KSC, 

3, Justification for FY 1966 Budget Estimate: 

a. Identification of Requirements by Major Function, Activity and/or 
End Itens Funded: 

N 1964 . FY 1965 FY 1966 

AFETR Operations Support $ 8,460 $ 4,254 $ 9,690 

Reimbursement for launch support services provided by the Air Force 
and range contractors and.the basic equipment, supplies and stock 
materials required by the range contractors in support of the program. 
The level of funding is based on requirements in support of the initial 
Saturn IB launches scheduled during the period and the tern of the 
Webb/McNamara agreement of 17 January 1963 which delineates funding 
responsibility. 
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FY 1964 FY 1965 FY 1 9 6 6  

Contract. or  Support $ 9,599 $17,192 $32,140 

Provides f o x  base support se rv ices  i n  the  M I L A  area, special maintenance 
and ncccssar-y modif icat ions of f a c i l i t i e s ,  base communications support ,  
photo:,raphic: se rv ices  and launch support operations.  These serv ices  are 
r e q u i r e d  ;!or normal operat ion and maintenance of the  MILA area and d i r e c t  
support fo r  spec i f i c  Apollo launches during the  FY 1966 t i m e  frame. 

1,398 8,654 11,720 Equ iprnent 

Provides Eoic the major equipments required i n  accordance with the  terms 
of thc sul?port con t r ac t s  f o r  the performance of support services .  This 
equipmcnt includes,  t rucks ,  dozers, cranes etc. The funding i s  based 
on a pr0.j ec t i o n  of requirements developed under Contractor Support. 
planning, 

b. Cmtrac tor  Manpower: 

Cmt rac to r  ---- 
(Equivalent Xanyears) 

FY 1964- FY 1965 FY 1066 

TNA -0- 1,600 1 , 7  50 
R CA -0- 158 195 
Sechtel  -0- 132 2 30 
i'Caurlch. Support Operations -0- 42 1 6 33 

*Contract award expected i n  2nd Quarter,  FY 1965. 

c. Szrvices of Other Government Agencies: 

Lserx FY 1964 FY 1965 FY 1966 

ZJSAI' 8,460 4,254 9,690 

d. FY 1.066 Procurement of Capital  Items: None 
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USISARCH ANJl DEVELQPHENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF HANNED SPACE FLIGHT 

PROJECT TITLE: LA UNCH INSTRUMENTATIOW 

1. Pro l r c t , Iho  c r i p t  ion: 

Launch i n a t w m n t a t i o n  i r  t he  group of t echnica l  syrtemr and 
f a e i l i t i e r  at Cape Iennedy required t o  monitor and determine the  
performance of launch f l i g h t  veh ic l e s  and assoc ia ted  launch rupport 
f a c i l i t i e r .  Included are launch cont ro l  cen ters ,  tracking and 
telemetry rites, canputing f a c i l i t i e s ,  d i sp lays ,  f l i g h t  TV r r ce iv ing  
equipment, f a c i l i t y  and environmental Instrumentation, and 8#80~f&ttt?d 
da t a  communication l inks.  
Kennedy, or  the  8dj8cent F lor id8  meinland. 

A l l  equipment is loca ted  on KRA, Cape 

2. Projec t  Fundin&: Runout Cost - By F i s c a l  Year - I n  Thousands of Dollara 
1964 1965 1966 1967 1968 1969 

a. 1965 Pres. 11,800 14,000 15,000 15,000 15,000 15,000 

b. 1966 Prelim. 11,800 12,000 15,000 15,000 15,000 15,000 

C. 1966 Budget 8.900 10.400 12.900 15.000 15,000 15,000 

Budget 

Budget 

d. Analyeie and J u s t i f i c a t i o n  of Sign i f i can t  Changes in Projec t  Funding: 

There is an on-going requirement f o r  launch instrumentation u t  leart  
through the  Apollo program. The support provided i s  of c r i t i c a l  
importance i n  t h e  determination of f l i g h t  performance and the  devel- 
opcPent of launch vehicles.  Range instrumentation support i o  provided 
by th A i r  Farce under 80 agreement betoreen NASA and t h e  Secretary 
of Defense dated January 17, 1963, but program-oriented and prec is ion  
cloee-In i n s t r u n r a t a t i o n  support is provided under t h i s  budget i t e m .  

lubds requi ted  each f i s c a l  y e u  i n c r e a m  u n t i l  a l eve l ing  off a t  
$15.0 occurs i n  1967. 
canplaxity of launch veh ic l e  f l i g h t s .  

This is cor re l a t ed  d i r e c t l y  v i t h  t h e  i n c r e a s i q  

&tu1 errpenditurarin FY 1964 -re less than an t i c ipa t ed  due t o  the 
&lay i n  conrtructlcm of aS80d8ted facilStS.8 under t h e  C of P 
program. 

RmSeed lawr e8eLaPoteo far OI 1965 bnd PP 1966 are occarioned by 
ref4mment of ptofrct requirtmanto. 



3. -- Justification for FY 1966 Budget Estimate: 

a* - Identification of Requirements by Malor Function, Activity and/or -- End Items Funded: 
FY 1966 FY 1965 FY 1964 

( I )  Telemetry Equipment $ 462,121 $ 538,300 $1,200,000 

Single sideband calibration equipment, narrow-band 8-band recetvers, 
and predetection diversity combining equipment are required for hand- 
ling telemetry from future Saturn vehicles. 

(2) Tracking Equipment 1,880,700 1,065,150 1,8OO,OOO 

A broadband conical scan antenna feed system, a technique for digitizing 
doppler data at receiver sites, and a technique for obtaining direct 
ODOP ranging data will be developed. Present baselines will bd: extended 
to increase accuracy. 

(3) Timing Equipment 284,409 293 , 000 400 , 000 
Equipment for providing additional timing formats and for accomplishing 
time signal distribution to additional stations on M I L A  will bc purchased. 

( 4 )  Data Analysis and Display 
Equipment 142,331 919,000 6O0,OOO 

Development of a data presentation system having improved resoli.ution 
will be pursued. Electroluminescent display panels and equipment for 
the LIEF (data exchange with MSFC) system will be procured. 
co:lor will be investigated. 

Ut;e of 

(5) Facility and Environmental 
'Instrumentation 92 0 , 746 1 , 039,9 70 1,6OO,OOO 

Launch test site instruments and instruments for specialized facility 
tests will be procured. 
problem areas will be investigated. 

Facility and environmental instrumentation 

( 6 )  Acoustic Measuring System 139,064 299,255 150,000 

Accuracy and reliability will be improved as necessary for the larger 
Saturn vehicles. The number of acoustic measuring points will be in- 
creased :€ram 80 to 155, and equipment for semi-automatic data reduction 
wi l l  be procured. 
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(7) B l e c t r ~ n o t i c  Urrudr 
Control 383,473 212,200 400,000 

(8) Operational Televirion 
Syrtem 133Bm3 505, Ooo 850,000 

The rystm will be expanded to provide for a dual-launch pad cwerage 
and more flexible and more accurate ground equipment. 

(9) Special Inrtrumentation 443,344 116,500 150,000 

A ryrtem for determining the away, rtructural loading, and flexure of 
a vehicle on a launch pad will be developed. The development of a 
clore-in high accuracy optical ryotem for Obtaining initial flight 
path data will be continued. 

(10) Instrumentation Operation 
and Maintenance 3,026,171 3,587,140 5,000,000 

This provides for maintenance, repair, replacement, and operation of 
launch instrumentation equipment, including computer programing. 
Xaterlals, supplier, and labor are included. 

(11) Prototype Engineering 
and Fabrication 691498 821,435 750,000 

Contractual services are required for the derign and cmrtruction of 
printed circuit boards and charrir prototypar prior to reloare of 
specifications for hardware procurement. 

(12) Launch Vehicle Operations -- 1,003., 050 0- 

This provides for automated telemetry checkout equipment and RP 
Checkout equipment for launch canplexea 34 and 37, high rpood 
measuring equipment, supplier and ~teriafr, and ~ i n t e m c o ,  
repair and replacement of equipmont. 

b. Contractor manpower: FY'64 - FY 62 FY'66 

Federal Electric Corporation -0- 120 174 
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C. j&wvicer of Oth.1: Cwa t-t ncfrg: 

lJme 

d , '  1966 Prmm t of  Wt. 1 Itcay: 

I90m 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SYSTEMS ENGINEERING CHECKOUT EQUIPMENT, RELATED 
ENGINEERING DESIGN AND OTHER ENGINEERING-SUPPORT 

1. Project Description: 

This effort includes provision of engineering support to the NASA 
Headquarters Apollo Project Office primarily in the areas of reliability 
and documentation. 
techniques and methods for assessing mission success and flight safety 
probabilities a s  well as the development of failure-effects analysis. 
Evaluation methods have been under dcvelopment for reliability and 
quality program.planning. 
ment of documentation plans, and reqcircments, selection and modification 
of existing documents and development of new ones. 

In reliability,efforts have been directed toward 

The documencation function includes develop- 

2. Project Funding: Runout Cost - Eiy Fiscal Year - In Thousands of Dollars 
1968 . 1969 - 1967 - 1966 - 1965 - 1964 - 

a. FY 1965 Pres. 26,000 32,000 32,000 32,000 32,000 32,000 

b. FY 1966 Prelim. 22,000 32,000 32,000 32,000 32,000 32,000 

c. FY 1966 Budget 18,800 32,000 31,000 30,000 30,000 30,000 

d. 

Budget 

Budget 

I 

Analysis and Justification of Significant Changes in Project Funding: 

None 

3. Justificatim f o r  FY 1966 Budget Estimate: 

The FY 1966 fucds are for continuation of the General E l e c t r i c  contract 
in an engineerti:; support role and oiher items 2s shown below. It. is 
necessary to malnrain a continuous ejfort, requiring constant updating 
of material and studies in accordance with launch schedule, mission 
assignr..,:its, and the requirements of an advancing program. 
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a, Ideritffication of Requirements by Major Function, Activity, and/or 
Enc. Items Funded: --- 

b. 

C. 

-. 

Mission R e l .  S. Safety 
Ana 1 y s i s 
Re liability Eng'ng 
Q u a l i t y  Assurance 
Operations Docurnentation 
Instrumentation, and 
Data Requirements 
Documentation Support 
Performance Analysis 
GOSS Rel. Assessment 
GSE Rel, Assessment 
Checkout Prog. Assessment 
Checkout Effect. Studies 
I.:L. C. C. S. Engineering 
Checkout Tol .  Control 
IMe asurement and Stimulus 
're chn ique s 

Cont:cactor Manpower: -- 
Con c I: a c t or --- 

FY T\964 

7,500 
3,000 
3,000 

600 

1,229 
500 
-0- 
-0- 
-0- 
-0- 
3,000 
-0- 

-0- 

FY 1965 

8,500 
3,000 
3,000 

6 00 

1,250 
1,950 
3,500 
2,750 
1,950 
3,000 
-0- 
1,000 

1,500 

Equivalent Nanyears 
FY'66 - FYI64 FYI 65 - 

C.E.  900 600 600 

Services of Other Government Agencies: 

None 

FY 19 66, Procurement of Capital Items : 

NGIIE. 

-- 

__L- 

-- FY 1966 

8,500 
3,000 
3,000 

500 

1,250 

3, ,500 
2,750 
1,050 
3,000 

-0- 
1,000 

1 ,!io0 

950 
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IUSHARCH AND DRVBLOPHENT 

FISCAL YluB 1966 ESTIMTBS 

OFFICE OF MANNED SPACE FLIGllT 

PROJECT TITLE: SYSTEMS BUGME BRING - SYSTEMS 

1. Project Description: 

This effort is primarily study and evaluation of mission objectives, 
system concepts, technolog~cel state-of-the-art, functional perform- 
ance and test requirements, optimum system configuration, and 
programing requirements.. Outputs include the top level Apollo , 

System Specification, design requirements and results of special 
studies. Much of this service is provided by Bellcom Corporation. 

2. ?reject Fundinq: 

Runout Cost - By FY - In Thousands of Dollars 
1965 1966 1967 1968 1969 - .  - - - 1964 - 

a .  1965 President's Budget 14,900 14,000 14,000 14,000 14,000 14,000 

b. 1966 Preliminary Budget 9,800 14,000 14,000 14,000 14,000 14,000 

c. 1966 Budget 10,000 14,000 15,000 16,000 16,000 16,000 

d. Analysis and Justification of Significant Changes in Protect Fundin&: 

None 

3. Justification for FY 1966 Budget Estimate: 

This activity provides for continuing program-wide technical support 
needed for the successful accomplishment of the Apollo Program. Its 
purpose is to provide assurance that the functional and performance 
requirements of all elements of the program are compatible with each 
other and with the mission objectives. Studies have been completed 
which reaffirmed the selection of the lunar orbital rendezvous (LOR) 
mode for the Apollo mission. Recent systems engineering activities 
include increased emphasis on development of top-level specifications 
for Apollo that insure that each subsystem element will be developed 
in accordance with the overall system requirement. Studies concerning . 
flight mission assignments, guidance and navigation, comunicationo 
and tracking networks and checkout effectiveness are in progress. 
Fiscal year 1966 funding provides for an extension of amst of the 
analyses now under way and initiation of new efforts, including mirsion 
error analysis, design evaluations of checkout rystems and rupport to 
the Apollo Science Program. 
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Identification of Requirements by Major Function, Activity, = *  .I 
and/or End Items Funded: -- 

PY 1964 FY 1965 FY 1966 

( I  ) System Englneering 8,670 12,000 13,000 

( 2 )  Prt-flight Engineering 633 1,120 2,120 
Studies 

(3) rroject Calaxie (W) 257 200 220 

(4) Contingancy Plan -0- 680 500 

( 5 )  A i r  Force Contract 388 
Support 

b. Contractor Manpower: 
I- 

C o n  t :c ac t or 

Be :L 1 comn 

-0- -0- 

Equivalent Manyears 
FY 1964 FY 1965 FY 11966 

215 340 350 

c .  Services of Other Government Agencies :. 

Bureau of Standards $40,000 

d. FY 1966 Procurement of Capital Items: -- 
None 
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RESEARCll AND DEVELOPMENT 

WFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: SPACECUFT TECHNOLOGY 

1. Projec t  Description: 

Spacecraft Technology provides f o r  development of improved o r  
a l t e r n a t e  system, subsystems, canponents and mater ia l s  r e l a t i n g  
pr imar i ly  t o  spacecraft, s t ruc tu res ,  f l i g h t  Byatems and human 
f a c t o r s  requirements. This pro jec t  provides f o r  s u b s t i t u t e r  t o  
mainotream hardware i n  approved pro jec t8  on a rcheduled b r i m  and 
incorporates  s t a t e -o f - the -a r t  advances i n t o  current p r o j e c t s  t o  
assure performance and reliability. 

2. Pro jec t  Funding: Runaut Cost - By F'iscal Y e a r  - I n  Thoueaab. of Dollars 

FY 1965 

d. Analysis and J u s t i f l a t i o n  of Sign i f i can t  (bsnpps  i n  Pro jec t  Fundi%: 

The increase i n  FY 1965 and subsequent ytsm m e r  erbligstions 
incurred i n  FY 1964 r e f l e c t s  t h e  r e s t o r a t i o n  of funds t o  th i s  
p ro jec t  element which were reduced from the i n i t i a l  FY 1964 pro- 
gram of $18.7 milldon and reprogroamvd t o  provide for eritical 
Gemini p r o m  requirements. 
f e a s i b l e  due t o  a mid-year reoleientstian ai t h e  technolclSy 
program which was undertaken t o  elinrinate research actlrlty 
t he  MSF p r o m ,  a d  thus direct effur-ts p r h a r i l y  t o  the develop- 
ment of a l t e r n a t e s  and improvements t o  systems, aubystema, etc. of 
t b  Apollo SEld G e m i n i  programs. The funding estimates for FY 1965 
aad subsequent years provide f o r  t h e  level of e f f o r t  necessary for 
these developnmts during an Increasingly @tical mod In vhich 
mainstream hardware is reaching fllght test statue and systems are 
being exposed t o  a c t u a l  flight e n v i r o n n t s ,  a8 well  as the assump- 
t i o n  of funding r e spons ib i l i t y  for space medicine tasks required 
for the A ~ o l l o  and W n i  pragrams. 

The repropanxu 'ng ac t ioa  becane 
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3. Justification for FY 1966 Budget Estimate: 

a .  - Identification of Requirements by Major Function, Activlty and/or - End Items Funded: Not Applicable 

b Contractor manpower : Not Applicable 

c .  Services of Other Goverment Agencies: Mot Applicable 

d .  FY 1g6 Procurement of Capital Items: Not Applicable 

- 
- 
- 

. 
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RESEARCH AND DBVELWMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PBOJgCTTfTLB: LIu#cB VEHICLE TECHNOWGY 

1. Iro.fect 9escriution: 

Uunch Vehicle Technology provides for development of itnyroved or 
alternate systems, subsystems, components and materials which 
comprise the Launch Vehicle structure, control and propulsion 
system. 
guidznce and navigation, control systems, a 3  the integration of 
arsines into the launch vehicles. 
??varices in the state-of-the-crt are phased into the mainstream 
pogrcm, and that alternate system are available on a scheduled 
bcsis as substitutes for mainstream hardware. 

Tasks in the program imolve vehicle aerodynzmics, 

These efforts insure that 

2. ProJect Funding: Runout Cost - By Fiscal Year - In Thousands of Dollzre 

FY 2-964 FY 1955 FY 1966 FY 1967 FY 1968 FY 1969 

a. FY 1965 President's 12,903 13,030 13,100 13,100 13,100 13,100 
Budget 

b. M 1966 Preliminary 14,200 13,000 13,100 13,100 13,100 13,100 
wxdget 

c. FY 1g66 Budget 14,200 13,100 13,100 13,100 13,100 13,100 

d. Analysis znd Justification of Significant Changes in Project Funding: 

The initial FY 1964 program cstimtc for this project k s  $ 2 . 9  
million, and this approximte level of effort has been continued 
in FY 1965 and subsequent fiscal years. 
an additional $1.3 million was progamed to undertake critical 
hunch Vehicle Technology tasks in support of the Apollo Main- 
stream program. 

During fiscal year 1964, 

3. Justification for FY 1966 Budget Zstirrate: 

a. Identification of Requirements by I k j o r  Function, Activity and/or 
End Items Funded: N o t  Applicable 

b . Contractor manpower : Not Applicable 
c. Services of Other Government Agencies: Not Applicable 

d. FY 1966 Procurement of Cz?itsl Items: Not Applicable 
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1. ?r'm:t Description : - I- 
Pro~u l . s l  on Technology provides f o r  development of a1ternai;es a d  
improwxtents t o  systems, subsystans,  components and mater::als 
which o f f e r  improved performance and/or = l i a b i l i t y  of launch 
vehicle propulsion systems a d  Ppacecraf't propulsion s y s t e m .  
Alternate  developments can be subs t i t u t ed  for mainstream hard- 
ware i n  approved pro jec ts  on a scheduled basis. Improvements 
are undertaken t o  incorporate s t a t e -o f - the -a r t  advances k t o  
current p ro jec t s .  

2. Prqjeat h n d i q :  Runout Cost - By Fiscal  Y e a r  - In Thmsands of Dollars 

b. FY 1:fi Preliminary 
Budget 14,400 13,200 13,300 13,300 13,300 13,3CO 

d .  A n a a s i s  -- and JUstifiCatiOA of S igni f icant  Changes jn Projec; Fundi%: 

The increase i n  Ty 1965 over obligat ions incurred in FY 19611 
r e f l e c t s  t h e  r e s to ra t ion  of f b d s  t o  t h i s  p ro jec t  element which 
were reprogrammed t o  provide for c r i t i c a l  Gemini program requi re -  
ments. 
year reor ien ta t ion  of t h e  technology program which was undertaken 
t o  eliminate research a c t i v i t y  from t%e MSF program, and t h u  direct, 
e f i a r t s  primarily t o  the development of alternates and imprcmements 
t o  v s t e m a ,  subsys tem,  etc. of t h e  Apollo and Gcmini programs. The 
fu1rLi113~ est-ted for FY 1965 and subsequent years provides f o r  such 
prcqxr.Ls i on. develapments during an increas ingly  c r i t i c a l  period i n  
which mainstream hardware I s  reaching fllght t e s t  status and system 
are being exposed t o  actual n+ght umirorm#nts. 

The reprogramming ac t ion  became f e a s i b l e  due t c  a mjd- 
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3 .  J u s t i f i c a t i o n  f o r  FY 1966 Budget Estimate: 

a. I d e n t i f i c a t i o n  of Requirements by Major Functinn, Ac t iv i ty  and/or 
End Items Funded: 

b . Contractor manpower: Not Applicable 

c. Services of Other Government Agencies : Not 1il:plicable 

d o  FY 1966 Procurement of Capital Items: Not Applicable 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF MANNED SPACE FLIGHT 

PROJECT TITLE: LAUNCH OPERATIONS TECHNOLOGY 

1. Project Description: 

Launch Operations Technology provides for development of alternates 
and improvements to systems, subsystems, components and materials 
relating to launch operations including assembly and checkout; 
launch area transport 8 propellant storage and tranafeti high p2.m- 
sure gas storage, transfer, use and possible reuse; counnunfcations 
and data transmission; and other systems within the launch complexes, 
to enhance reliability and safety and to assure operational success. 

2. Project I!undingt Runout Oost - By Fiscal Year - In Thousands of Dollars 
FY 1964 FY 1965 FY 1966 FY 196'7 FY 1968 -- -- FY 1969 

a. FY 1965 President's 2,100 3,500 3,400 3,400 3,400 3,400 
Budget 

b. FY 1966 Preliminary 3,200 3,500 3,400 3,400 3,400 3,400 
Budget 

c. FY 1966 Budget 2,400 3,200 3,400 3,400 3,400 3,400 

d. Ana.&sis and Justification of Significant Changes in Projecr: Fundinat - 
The increase in FY 1965 and subsequent years, over obligations 
incurred in FY 1964, reflects the accelerated task efforts re- 
quired to assure reliability and operational success of the Apollo 
and Gemini launch vehicles. 

3. Justification for FY 1966 Budget Estimates: 

Identification of Requirements by Major Function, Activity and/or a* - 
End Items Funded: - 

b. Contr.actor manpower: Not Applicable - 
C* -- Services of Other Government Agencies: Not Applicable 

d. FY 1966 Procurement of Capital Items: Not Applicable -- 
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FISCAL YEAR 1966 ESTIMATES 

OFFIW OP HACQIBD SPACE FLIGET 

PRWECT T;EB: ADVANCBD MANNED MISSIONS 

1. ProJect - Description/Justiflcation: 
"lie objlectives of t h e  Advanced Studies  ProJect  a r e  t o  provide 8MlysbI 
and s*turly of present  hardware systems f o r  growth po ten t i a l ;  t c l  develop 
requirements for future systems; t o  provide guidance f o r  research and 
technology ac t iv i fy ;  and t o  provide information upon which fu tu re  
program decis ioss  can be based. 

The Advanced Studies A c t i v i t i e s  involve t h e  continuing study effort 
leading t o  t h e  d e f i n i t i o n  and preliminary design and spec i f i ca t ion  of 
possible? f'uture manned space flight missions, based on t h e  assumption 
t h a t  explorat ion of t h e  moon is only t h e  first major s t e p  in the manned 
excrp1orat;ion of space. 
orbital, lunar systems, planetary and in te rp lane tary  systems, i M  launch 
vehic le  systems s tud ie s .  

This a c t i v i t y  is required t o  enable t h e  NASA to advance tecbo:Logy i n  
required areas ,  provide a sound basis for  flrture programs, and permit 
cear cptimum s c i e n t i f i c  and t echn ica l  program.  
planning is necessary and e s s e n t i a l  t o  enable full considerat ion of t?ae 
foregoing factors and t o  define the resource requirements for fb tu re  
missions. 

Specific areas  of inves t iga t ion  include ea r th  

Advanced s t a r  and 

2. Projec t  :Fund%: (In Thaussnds of Dollars) - 
FYlg64 FY1963 Fyx966 

a. -- Ad-miced Studies  21 J 200 2 6 , O  26,000 

b. - Cant-hmt ion  VB . Rew 

3. Speci f ic  mechanisms o r  channels for program coordination with other 
~ t e r e s t e d  agencies: 

- 
Through uarioiis s c i e n t i f i c  and t echn ica l  panels and c o m i t t e e s ,  program 
coordirat ion is obtained r l t h  uther i n t e re s t ed  agencies. 
example is t h e  Aeronautics and Astronautics C o o r d i n a t i n g  Boead (AACB) 
through ubi& e a r t h  o r b i t a l  studies of DQD and NASA are CoordWited. 

The p r i m e  
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This has resulted in What is considered a good national earth orbital 
study program. 
the National Academy of Sciences, the Weather Bureau, the U. S. Depart-  
ment of the Interior (Geological Survey) and various parts of the DOD 
including the Army Corps of Engineers, Systems Command of the W, and 
the Naval Research Laboratory. 
bencr"icia1 to the overall effort In that they provide an across-the-board 
understanding of programs among the various agencies. 

Many informal coordinations of studies take place with 

These coordinating activities are 

. 
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RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1966 ESTIMATES 

O F F I C E  OF S l z 2 E  SCIENCE AND APPLICATIONS 

PROJECT TITTLE ,: ORBITING SOLAR OBSERVATORIES 

1. Frojecl; Objecbives: TG comprehensively si;udy t h e  sun by p:-acin; 
sel.ect;tx experiments ori a s t ab i l i zed  pla~tforrn i n  orbiL a b o r e  Lhz 
earLh' :; aLmosphere. Ii i s  expected -i;ha-t t h i s  study w i l l  l e n d  -;;:I 
a Lei1;er understainding of Lhe solar phenomena and t h e  processes 32 
r,rhlciz - h e y  occur. P r i m r y  emphasis i n  experiment se1ecii.o.i r r r i l l _  
be g i w n  Lo those 2nve:;tigations which de t ec t  and measure il.cczro- 
malyiet i c  radlation varying from t h e  u l t r a v i o l e t  .to t h e  ~ E ~ I X L  ray 
portio.2 of the s o l a r  spectrum. 

2 .  - L - O  P ro 'eck  IoncenL: The projecb cons i s t s  of e ight  approved inissicnc, one 
of w l i i z h ~ 1 )  has been successfully launched. The Del~a L a n c h  
Vdiic.Ls i s  used io  p law m e  spacecraft  i n  a c i r c u l a r  orbib of approx- 
i i - n ~ e ~ y  300 naubical miles in alLiLude and a t  ai1 inc l ina i , i Jn  of 33 
deiyees Lo the equaior.  The observatory is capable of poinLin; 
in:Lrmenvs d i r e c i b  a, bhe cenLer of the s o l a r  disc and of' sccnrlirii; 
~ C L O E S  che disc. 
ar:. 
progressive program of s c i e n t i f i c  inves t iga t ions .  

Poinding accuracy i s  approximaLcly 60 second: of 
ECperirnenLs a r e  se lec ted  for each mission t o  provide f o r  a 

3 .  Swmnary_ProJeci Schedules: (See Aitached) 

b . N Y S A  In- House Direct Manpower : 

6. BO j ec:t Procuremen'; : 

a. C!urrent S ta tus :  

(I-) Ipype of Contract : 

- CPFF - CPFF - CPIF t o  be negoti.al,ed wich EL 

CPFF f o r  i n t eg ra t ion  por t ion  
of the cont rac t .  ' 
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(2)  Cost negotiated t o  date:  

OS@ B - $5,445,800 
OSO- c - $3,313,200 
OSO-D E E - $2,3U.,OOO ( M e d  under a 

l e t t e r  contract  ) 

(3)  Scope negotiated t o  da t e :  OSGB t h r u  E - To design, f ab r i ca t e ,  
assemble and t e s t  one prototype and four  OS0 spacecraf-i; p lus  
provide launch and post-launch support. 

b. Anticipated Chaages: 

(1) Estimated add i t iona l  cos t s  involved: 

O S G  B -0- 
oso- c $1,289, ooo 
OSO-D and E 
OSGF, G, H $9,810, ooo 

$7,099 , 000 

( 2 )  Additional scope involved: 

OSO- c To provide f o r  spacecraf t  modification resulting 
from experiment i n t eg ra t ion .  

OSO-D and E To provide scope as defined under (3) above by 
d e f i n i t i z i n g  Lhe contract  with t h e  B a l l  Brothers 
Research CorporaLion. 

OSO-.F,G,H Design, f ab r i ca t ion ,  assembly and % e s t  of t h ree  
spacecraf t  p lus  launch and post-launch support. 

( 3 )  EsLima’ied da tes  Changes w i l l  be Negotiated: 

O S G  c 1964 
OSO-D and E 1965 
OSGF,G,I-I 1365 

7 .  Project  Changes Since FY 1965 Presiden’i’s Budget: 

a. Project Objectives: No change 

b .  Project  Content: An accident during preparat ion f o r  launch caused 
extensive damage to t h e  OSGB spacecraf t .  
replace t h e  spacecraf t  and most of t he  experiment liardware. This 
has been done a t  a minimum of cost  and delay by u t i l i z i n g  the  
pro’iobype spacecraf t  and t h e  experiment spares.  A s  a result t h e  

It has been necessary t o  
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mis:;inn w i l l  be flown at an add i t iona l  cost of less than 
$2,000,000. 
accordance with desires of t h e  House and Senate Committees 
unt;:il a f t e r  t h e  FY 1966 hearings.  

OSO-F, G, and H cont rac ts  have been deferred ir! 

c. Pro,jei-t Schedules: Second flight has  slipped t o  la te  1964 8,s a 
resiL-t of t h e  accident .  Third f l i g h t  sl ipped one quar te r ,  ro 
change i n  sub sequent f l i g h t s  . 

d . F'ro j ec t  Funding: Funding requirements increased from t h e  btdget  
request i n  two areas. The cont rac tors  proposal f o r  D and E came 
i n  nigher than an t ic ipa ted  and the estimated cost  f o r  data 
ana lys i s  of the second f l i g h t  has been increased. This increase 
w a s  l a rge ly  o f f s e t  by the  deferral. of OSO-F, G, and H procmement . 

8 .  J u s t i f i c a t i o n  of ZY 1966 Budget Estimates: 
for  completion of data ana lys i s  fo r  OSGI and f o r  analysis of d e k a  
obti3ine3 from OS0 13 and C.  The funds w i l l  provide f o r  continuec 
development of spacecraM; and experiments for OSO-D and E and f o r  
starting Lhe developmenc of spacecraf t  and experiments f o r  0SG.I' and 

FY 1966 f'unds w i l l  provide 

OSO- G . 
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FUNDING & LAUNCH SCVEDULE -- 

2 
I 

PROJECT: O r b i t i n g  S o l a r  Observatory 

1 1 ? I  1 I 
I 1 ? I  1 1 

FUNDING (FY) 1963 & 
Prior Yrs, 1964 

Spacecraft & -  Support 
'65 Budget A-H 15,416 11,000 
'66 Preview [;I;/ 159343 11,847 
'66 Budget 15,343 13,827 

Launch Vehicle 
A 1  l o a  t ion  
'65 Budget 49789 3,711 

'66 Budget 4,789 3,650 
I ' 6 6  Preview 4,789 3,650 h, 

* 

1964 - LAUNCH SCHEDULE (CY) 

To ? - 1965 - 1966 - 1967 - 1968 - 1969 Completion Total 

2,700 2,750 3,500 2,000 - - 19,450 - - 20,400 
20,400 

361 2,900 3,800 4,900 
361 2,900 3,800 4,900 - - 

Subsequen: 
to 1969 1969 - 1968 - 1967 - 1966 - 1965 - 

'65 Budget 
'66 Preview 
'66 Budget 



RESEARCH AM) DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SEACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: ORBITING ASTRONOMICAL OBSERVATORIES 
1. Project  Objectives: To perform prec is ion  t e l e scop ic  obsermt ions  of 

t h e  c:nti:ne sky from above t h e  e a r t h ' s  atmosphere so as t o  measure t h e  
absorption and emission c h a r a c t e r i s t i c s  of t he  sun, stars, p.la.nets, 
nebulae iWd t h e  in te rp lane tary  and i n t e r s t e l l a r  media i n  the  in f r a red  
t o  g i m i  ri2y region. prjmary emphasis w i l l  be given t o  the  d t r e v i o l e t  
region fx flights scheduled i n  t h i s  decade; however, small  experiments 
i n  the  X-ray and gamma ray regions w i l l  a l s o  be incorporated.  m e r i m e n t s  
i n  the infrared,  X-ray, gamma ray, and "v i s ib l e"  regions w i l l  receive 
emphasis i n  t h e  next decade along with t h e  u l t r a v i o l e t  region. 

2 .  Project  Content: 
of a standardized spacecraft ,  ground cont ro l lab le  i n  o r i en ta t ion  and 
funcLior, which i s  prec ise ly  s t a b l e  a f t e r  o r i en ta t ion .  I n  t h i s  decade 
Lhe proc,ram involves t h e  development of f i v e  major experiments and a 
number cif smaller experiments and t h e  construct ion of f i v e  spacemaf t  . 
The spac:ec:raf% w i l l  be placed i n  nearly c i r c u l a r  o r b i t s  of about 430 
nautical. miles and about 3=i0 i n c l i n a t i o n  t o  the  equator by niodif Led 
Atla.s-&:ena launch vehicles .  
dewloplent  work toward infrared and X-ray experiments t o  be f lovn  
i n  a fo:lcw-on s e r i e s  oi' f l i g h t s .  

The pro jec t  as now planned involves t h e  deve lopen t  

The pro jec t  a l s o  includes advanced 

3 .  sum mar^ I Project  Schedules: (See Attached) 

4. Project  - Funding: (See A-ttached) 

5. Project  - Manpower: (Man-Years) 

a. Contr,sctor: FY 1.964 FY 1965 FY 1966 a 1967 ~ 1 [  1969 - -  Fy 1969 

Grumman 261 25 5 250 275 270 270 

'u. NAEA In-House Direct Manpmer: 

4. project. I Procurement : 

a .  Current S ta tus :  

(1.11 Type of contracl;: cost plus  incent ive  f ee .  

( 2 )  Cost negoiiaLed bo date: $84,900,765 

( I j )  Scope n e g o i i s k d  t o  date:  Development of prototyye a n 3  two 
f l i g h t  units. 
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b. Anticipated Changes: 

(1) Estimated add i t iona l  cos t s  involved: 

(2)  Additional scope involved : 

$82,127,000 

( A )  Several engineering changes t o  t h e  OAO A&B contract  
including domeless s t a r t r a c k e r  redesign, add i t iona l  
spares  and f i e l d  support, flywheel and je t  cont ro l  
system redesign and b a t t e r y  redesign. 

Refurbish prototype as a flight u n i t .  (13) 

( C )  Procure two add i t iona l  f l i g h t  units. 

(3 )  Estimated da te s  changes w i l l  be negotiated: 

Refurbish prototype - November 1964 
Procwe 0AO-C - September 1964 
Procure OAO-D - September 1-96> 

' I .  Yrojec-l; Charges Since I;Y 1965 Pres ident ' s  Budget : 

a. ProJect .Objectives: No change 

b.  Project  Con-ten-c: Procurement of the OAO-D spaxecraft  has been 
deferred t o  FY 1966. 
for use as a flight u n i t .  
ray, hard X-ray, and soft X-ray instruments, a r e  being procured 
f o r  poss ib le  use on OAO-A together  with the  University of Wisconsin 
experiment because of d i f f i c u l t i e s  i n  t h e  production of u l t r a v i o l e t  
image tubes for t h e  Smithsonian experiment. 
ment w i l l .  be procured for use together  with t h e  Smithsonian experi- 
ment on t h e  prototype spacecraf t  ( O A G A 2 )  should i t  be necessary 
to  defer  t h e  f l i g h t  of t h e  &ithsonian experiment until 1966. This 
ac t ion  should subs t an t i a l ly  increase t h e  probabi l i  L y  of meeting 
the original.  ob jec t ives  of the firs-L mission and w i l l  provide 
add i t iona l  f l i g h t  experience pr ior  t o  t h e  launches of QAO-B and 
OAG C. 

The prototype spacecraf t  w i l l  be refurbished , 
Backup experiments consis t ing of gamm- 

An add i t iona l  i n s t r w  

e .  Project  Schedules: 
because of t echn ica l  d i f f i c u l t i e s  experienced with the  Smithsoniaa 

Flight of the  f i rs t  OAO has slipped one quar te r  

e:,periment. 
year  ai't;er first, third and fourth on 9 month centers. 

The second flight ( r e m b i s h e d  prototype) scheduled one 

d .  Proleek Rmding: F'und requirements were reduced i n  FY 1965 by t h e  
d e f e r r a l  of iiie OAO-D procurement Lo Fy 1966. 
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8 .  - J u s t i f i c a t i o n  of FY 1966 Budget Es t imate :  
provide for t he  support of t h e  launch of OACbAl and for  completion of 

F i sca l  Year 1966 funds W i U  

t he  preparat ion of OAGA2.  
ana lys i s  cos ts  for these  flights. 
e q e r h e n t s  f o r  OAO-B w i l l  be e s s e n t i a l l y  completed with FY 1966 fundf 
and major e f f o r t s  w i l l  be devoted t o  OAGC. 
w i l l  be supported and a start on t h e  spacecraf t  f o r  OACLD W 9 . l  be made. 
Advance development work toward follow- on experiments will be continued 
but a c t u a l  hardware development for OAO-E spacecraf t  ard experiments j s  
noi Elaimed until FY 1967. 

They w i l l  a l s o  provide f o r  i n i t i a l  da t a  
Development of t h e  spacecraf t  and 

Ekperiments foi* OAO-D 
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PB@JECT: Orbiting Astronomical Observatory 

BU::DTiX (FY) 1963 & 
I956  .---e 1955 -- P r i o r  Yss. 1364 -- 

S p a c e c r a f t  E< S u p p r t  
79,447 39,800 47,600 31,201 
78,642 36,697 31,177 38,315 

4,756 7,854 13,400 6,950 
4,756 4,292 8,611 12,212 
7,021 5,626 9,039 15,248 

1966 -- - 13G5 -- 19G4 
c__ 

69 
I 

18,230 12,360 - 
44,260 50,486 39,630 
36,000 41,000 45,000 

10,900 10,900 6,850 
19,582 11,032 10,832 
11,432 10,832 8,850 

1969 -- 

- 228,638 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE& ADVANCED ORBITING SOLAR OBSERVATORIES 
1. Program Objectives: To make continuous and comprehensive st.Jdies of t h e  

sun from above the obscuring and d i s t o r t i n g  influences of t h e  e a r t h ' s  
atmoaphe:re from a s t a b i l i z e d  platform with r e so lu t ion  an order of 
magnitude higher than  i s  cur ren t ly  .possible with OSO. These s tud ie s  
will be x h e d  at a more complete understanding of t h e  s t r u c t x - e ,  dynamics, 
and composition of t h e  sun and i t s  r e l a t i o n s h i p  t o  t h e  envi rmnent  of 
p lane ts  and in t e rp l ane ta ry  space. The AOSO program w i l l  develop and 
launch a s:pacecraft capable of providing a s t a b i l i z e d  platform with a 
pointing accuracy of f 5  seconds of a r c  from which these  s tud ie s  cam be 
made 

2.  Program Content: The program as now planned involves t h e  develorment -- 
of t h e  systems needed f o r  fou r  f l i g h t  missions. The spacecraft  a i l 1  be 
launched i i i to a c i r c u l a r  po lar  o r b i t  of 330 n a u t i c a l  miles by a t h r u s t -  
augmente3 'mor-Agena vehic le .  The o r b i t  w i l l  be inc l ined  83 degrees 
i n  a retrograde d i r e c t i o n  i n  order t o  provide up t o  nine months c f  
con t inuox  s u n l i t  observation f o r  t h e  spacecraf t .  Experiments a re  being 
se lec ted  f x  each mission t o  provide f o r  a comprehensive study of s o l a r  
phenomena -by examination of t h e  s o l a r  spectrum from t h e  u l t r a v i o l e t  t o  
t h e  X-ra,y region. 

3 .  Summary - Project Schedules: ( s e e  a t tached)  

4. Projec t  :Funding: ( see a t tached)  

110 

5. Pro j e c t  %anpower: - 
a. Contractor: FY 1964 FY 1965 FY 1966 FY 1967 FY -- 1968 -- FY 1969 

233 275 I .70 3.41: :Re pu b li c 90 

b. NASA In-House Direct Manpower: 

6. Pro jec t  Procurement: - 
a. (Current S t a tus  

1. Type of contract:  C ;t-plu- -fixed-f - - cont ro l led  l e v e l  of ef f c  . 
;2. Cost negotiated c 3  date: $5,970,000 

3. Scope negotiated t o  date: Provide de t a i l ed  engineering designs, 
system engineering, t rade-of f  ana lys i s ,  r e l i a b i l i t y  assessment , 
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l imi ted  breadboard and engineering model development of 
c r i t i c a l  subsystems and components. I n  addi t ion ,  provide 
de t a i l ed  p lans  f o r  r e l i a b i l i t y  assurance and testing, cos t s  
m d  schedules, and d e t a i l e d  subsystem spec i f i ca t ions .  

b. Anticipated Changes 

1. Estimated add i t iona l  cos t s  involved: $60,147,000 

2. Additional scope involved: Development and q u a l i f i c a t i o n  of 
prototype systems and engineering models, and construction, 
i n t eg ra t ion ,  t e s t i n g  and launch of four f l i g h t  spacecraf t .  

3. Estimated da te  changes will be negotiated: 

Prototype development 1964 
F l i g h t  Spacecraft  development 1965 

7. Pro jec t  Changes Since FY 1965 Pres iden t ' s  Budget: 
f i rs t  launch has  been changed from 1968 t o  1969 t o  provide add i t iona l  
design t i m e  i n  t h e  e a r l y  s tages  of development before proceeding t o  
hardware f abri  ca t  i on. 

The schedule f o r  t h e  

8 .  J u s t i f i c a t i o n  of FY 1966 Budget E s t i m a t e :  
provide for continuation of t h e  development of t h e  prototype spacecraft  
and experiments f o r  t h e  f i r s t  two missions. They will a l s o  provide t h e  
procurement of long leadtime i t e m s  f o r  t h e  f irst  two f l i g h t  spacecraft  

and for design of t h e  ground operations equipment. 

F i s c a l  Year 1966 funds will 

2-  10 



FUNDING ti LAUNCH SCHEDULE 

I 

I 

PROJECT: Advanced Orb i t ing  S o l a r  Observatory 

I 2 1  2 I 
I 2 I 2 

2 2 

FUNDING (FY) 1963 & To I 

1969 Cornpl-etion Total  - 1968 - 1967 - 1966 - 1965 - Prior  Yrs. 1964 
Spacecraft & Support 

'65 Budget A-D 1 9 700 4,100 9,000 27,500 31,000 28,500 17,750 9,250 128,.800 
'66 Preview A-D 
'66 Budget 1 A - J  1,700 6,212 7,400 25,600 33,709 28,282 20,769 18,750 1 2, 22 

6,212 7,183 25,300 33,209 28,193 19,143 10,043 1 0 ,  83 2 2  1 J 700 

I 

Launch Vehicle  
Al loca t ion  

r J  '65 Budget - - - - 5,400 12,000 7,600 - 25,000 
I '66 Preview - - - - 4,935 12,400 7,265 24,600 
P - - 6,885 12,400 5,715 25,000 '66 Budget - - - 

Subsequent 
to 1969 1969 - 1966 - 1967 1968 - 1965 - 1964 LAUNCH SCHEDULE (CY) - 

'65 Budget 
'66 Preview 
'66 Budget 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: ORBITING GEOPHYSICAL OBSERVATORIES 
1. Project; Objectives: To develop a standard e a r t h  o rb i t i ng  observatory 

type s p a c e c r d t  capable of carrying l a r g e  numbers of experiments i n  a 
wide va r i e ty  of o r b i t s  and having an ac t ive  serv ice  l i f e  of about one 
year .  
geophysical phenomena and processes involved or  evolving from t h e  
in t e r r e l a t ionsh ips  of s o l a r  a c t i v i t y ,  t h e  in t e rp l ane ta ry  and g a l a c t i c  
medium, and the t e r r e s t r i a l  magnetic f i e l d  and atmosphere. 

To inves t iga t e  by a concerted i n t e r d i s c i p l i n a r y  approach the  

2 .  Project  Content: The pro jec t  as now planned involves t h e  development 
and produciion of' eleven observatory spacecraf t ,  each carrying twenty 
or more experimenls. 
September 4, 1964, i n t o  a highly eccent r ic  o r b i t  out t o  about 80,000 
nauzical miles from the  ea r th  with an i n c l i n a t i o n  31 degrees to  the 
equator.  fll'chough the spacccrafX did not acquire e a r t h  o r i en ta t ion  
because booms carrying experiments i n t e r f e r r e d  with t h e  horizon 
scanner, usefu l  da ta  i s  being obtained from almost a l l  of t he  twenty 
experiments. Two more missions ( C G G G  and OGO-E) a r e  planned for 
launch i n i o  similar o r b i t s  to  continue these  inves t iga t ions .  OGO's C, 
D, and F w i l l  be launched i n t o  more c i r c u l a r  polar o r b i t s  with an 
apogee of abouL 500 nau t i ca l  miles  t o  make st;udies of t h e  atmosphere 
and ionosphere. 
t he  b a s i s  of experience with e a r l i e r  f l i g h t s  and w i l l  be planned for 
a comprehensive study of t he  environment of t h e  e a r t h  during t h e  
period of maximum so l a r  a c t i v i t y .  

The first spacecraf t  (OGO-I) was launched on 

Tne o r b i t s  of l a t e r  spacecraf t  w i l l  be determined on 

3 .  SWnmar;rj Project  Schedules: (See Attached) 

4. Project  Funding: (See Attached) 

5 Project  Manpower : (Fan Years ) 

a. Contractor: FY 19614 FY 1965 FY 1966 FY 1968 1969 

b . NASA In- House Direct Manpower : 

6. Project  fiocurcmen.t : 

a. Current 3xLus: 

(1) 'Iypcs ol' contracts: Fixed p r i c e  incent ive  

( 2 )  Cost negotia-Led to date:  $78,363,200 
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(3)  Scope negotiated t o  da te :  Development of  systems rmd 
construct ion of a prototype and f i v e  flight u n i t s ;  
experiment handling and spacecraf t  i n t eg ra t ion  f o r  (BO- 4, 
C, and D. 

b .  Anticipated Changes : 

(1) 13stima'~ed addi t iona l  cos t s  involved: $12,821,000 

( 2 )  Additional scope involved: Refurbish and modify t h e  prototype 
ispacecraft f o r  use as OGD-F; provide f o r  experiment handling 
imd spacecraft  i n t eg ra t ion  f o r  EO-D and OGO-FF; pmcure spares. 

( 3 )  Estimated da tes  changes w i l l  be negotiated: Septe-aber 1965 

7 .  Project  - Changes Since FI 1965 Pres ident ' s  Budget: 

a. Project Objectives: No change 

b. Project  Content: I n  order t o  support o ther  high p r i o r i t y  programs 
wi'ihin ava i lab le  f i n a n c i a l  and manpower resources c e r t a i n  changes 
were introduced i n  die OGO projecL which acted t o  reduce 1;31 1965 
requirements. 
and use of 'ihe refurbished prototype as t h e  EO-F spacecraf'l,. 

These included a st re tchout  of t he  f l i g h t  sc1.edule 

c.  Prcject; Schedule: Launch of OGO-D slips three months and OWE@ 
s l i p  six months. A r e tu rn  Lo t h e  more desirable  schedule 

of two per year i s  planned for t h e  1968 t o  1970 t i m e  period to 
@\*e more complete coverage during the period of maxim~m so:-ar 
a c t i v i t y .  

d.  P ro jec t  Funding: 1965 fund requirement was reduced by tlie 
schedule s l i p  and t h e  procuremmi; of -the refurbished prototirpe 
foi. 03O-F r a t h e r  than a new f l i g h t  spacecraf t .  

8 .  Just i f f -cat ion of FY 1966 Budget Estimate: F i sca l  Y e a r  1966 €und; w i l l  
provide for completion of work on O G G D  and E spacecraf t  arid ex3eriment.s 
and f o r  :inalysis of da ta  from t h e  first; f i v e  missions. 
provide for development of experiments for E G F  and f o r  refurbishing 
and modifying t h e  proto.i;ype spacecrafL f o r  use as OGD-F. 
be made on t h e  development of experiments f o r  E G G .  

They w i l l  a l s o  

A s t a r t  w i . l l  
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FUNDING & LAUNCH SCHEDULE 

PROJECT : 0 rbi t.ing Geoshy si cal Observatory 

FUNDING (FY) 

Spacecraft & Support 
' 65  Budget A-K 
'66 Preview A-K 
'66 Budget A-K 

Launch Vehicle 
Al locat ion 

'65 Budget 
'66 Preview 
'66 Budget 

N LAUNCH SCHEDULE ( C Y )  
8 
w 

'65 Budget 
'66 Preview 
'66 Budget 

c 

1963 & To 
Prior Yrs. 1964 1969 Completion Total - 1968 - 1967 

7 
1966 
I_ 

1965 - 
58,496 45,500 44,500 40,469 40,000 33,400 18,400 7,500 288,265 

58,496 42,868 30,231 32,500 33,000 49,102 46,727 24,520 317,444 
58,496 44,228 40,888 34,285 45,071 43,643 43,731 27,080 337,422 

12,356 7,777 10,923 13,444 14,100 15,300 8,900 - 82,800 
6,148 11,446 4,800 7,600 12,900 11,800 16,700 83,750 

- 83,904 
12, 356 
10,735 10,172 10,563 14,356 15,569 15,844 ' 696GG5 

Subsequent 
to 1969 

I 

- 19 64 - 1965 - 1966 - 1967 - 1968 __ i9 69 - 

- L I  3 I 1 1  2 I 3 I ? I 
I 1 1  3 I 1 1  1 I 1 I 2 I 2. 

1 1  2 2 1  , 1  3 3 1 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: PHYSICS AND ASTRONOMY SUPPORTING RESEARCH AND TECHNOLOGY 

1. Projec:t Description/Justification: The objec t ives  of the  Pky:Lcs 2nd 
Astronoqy xipporting Research and Technology program are t o  p::ovid? a 
sound t h e o r e t i c a l  base f o r  t h e  f l i g h t  programs, t o  i n i t i a t e  d e v e l o p  
ment of inst,rumentation for fu tu re  experiments and to conduct ground 
based bal-:-oon and a i r c r a f t  observations f o r  correlat ion.  w i  t,kt :?:Light 
program rc:sults. In  general ,  SRkT covers t h e  e f f o r t  support,i:ip; t h e  
f l igh t .  program which i s  not, a pa r t  of' an approved f l i g h t  p ro jec t .  
&s ic  research leading Lo spec i f i c  experiments, new 'LechnoloG;, vi ch  
appl ica t ion  to s p e c i f i c  on- going or proposed f l i g h t  project,:;, c leve lop  
ment of i w t r m e n t a t i o n  ariu spacecraft  subsystems t o  the  p0f.n; where 
Lhey can be incorporated with a m i n i m u m  r i s k  i n t o  a f l i g h t  prx:ran 
i s  t h e  hear;  of t h e  SRtT program. 

The work is  being done i n  IJniversity, I n d u s t r i a l  and Government, 
l abora tor iea  i n  29 s t a t e s .  
carr ied on hy Unive r s i t i e s ,  23 by Industry,  20 by o ther  govcrn:icnt 
laborato:ries,  and 47 by IUSA field centers .  

During FY 1964 t h e r e  were 100 t a s k s  be i rg  

The ?T 1355 and IT 1966, programs ref leci ;  a reorganizat ion o:f t he  
SK'T ;g?oi;r&ii which involved t r a n s f e r  of t a s k s  previously fx ided  wider 
t h e  Limzr and Planetary pyogrm at t h e  sane t i m e  tha t  other  tasks were 
t ransfer red  T,O t h e  Luner  and Planetary program. Tne purpose o:i' t l i i s  
reor:;;nr.izaiion was t o  concentrate t h e  e f f o r t  i n  a given sciec1,:ific: 
d i c c i p l i n e  in;o one program or ihe obher t o  make optimum us? c::f 
sc ien2i r ic  manpower f o r  program management. 
of Plane iary Atmospheres, Space Chemistry and Plane-Lary As- t rc  rwmy vas 
t ransfer red  t o  Liie Lunar anit PlaneLary program. Work i n  1,he ti.isc:.p:Lines 
of Particle:; and Field:;, Solar Physics, Meteoroids and Cometzry Plqfsics, 
and In?erpla.ne.Lary Spacecraft Technology w a s  t r ans fe r r ed  LO 'ckc Physics 
and Astrcnomy Program. T2e name of t h e  Geophysics and Astror.onljr j1rogr:un 
w a s  charged Lo Physics an3 Astronomy t o  r e f l e c t  t h e  reassignnicnt of 
s c i e n t i f i c  r e s p o n s i b i l i t i e s .  

Work i n  t h e  d isc ip l i r ies  

'The net; e f f e c t  of Lhe t r a n s f e r  of program r e spons ib i l i - t i e s  WE.S a ,;l.i.ghL 
reduct ior ,  i n  t o - L d  program from FY 1364 t o  FY 1965. P k w  tasks are being 
.'_ntroducc:d. . in to  t h e  program i n  PY 1965 primarily by l i m i t i n g  ?,lie Funding 
of e:;.-~st,,.ni;'ii,:;i,s t o  t h a t  absolutely required t o  carry them wi?,il ?Y 19% 
,u:iiis a . x  zvaila'ule. 
resea.rck. Lasks wTll resuli; i n  a substanLialIy increased reg,ur.yeme n t  fcir 
F;' 15166 furids if a rnoc1.i.s:; prograrl growGh i s  t o  be at- ta ined.  

.P This general  reduction i n  forward fw.dr'.cig o F 
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2. ProJect Funding (Program Plan i n  Thousands of Dollars): 

FY 1964 

a. Funding by Project  a m e n t  : 

P a r t i c l e s  and F ie lds  4,173 
Ionosphere and Radio Physics 879 
Meteoroids and Cometary Physics 864 
Planetary Atmospheres to Space 

Chemistry 3 , 154 
Solar Physics 2,420 
Astronow and Geodesy 3 ? 007 
In te rp lane tary  Spacecraf't 

I n t e rd i sc ip l ina ry  Space Science 1,503 
Technology - 

Project  TOTALS 16 ooo 

b. Continuation vs.  New: 

Continuation of ex i s t ing  cont rac ts ,  
g ran t s  and in-house tasks 12 , 690 

New cont rac ts ,  g ran t s  and ilz-house 
t a s k s  3 9 310 

Project  TOTALS 16 000 

c.  University cont rac ts  E grants :  6,790 

FY 1965 

5 , 300 
1,100 
1,llo 

2,800 
3,145 

300 
2,145 

- 

1 5  900 

12,968 

2,932 

15  , 900 
6,800 

FY 1966 

5,900 
1,400 
1,500 

3,200 
3,550 

300 
2,150 

18,000 

- 

15 y 500 

2,500 

18, ooo 

8,700 

3. Specif ic  m e c h a n i s m s  o r  channels for program coordination with o ther  
i n t e re s t ed  agencies: 
of Sciences - a body of leading s c i e n t i s t s  t h a t  per iodica l ly  reviews t h e  
NASA space science program and a c t s  i n  an advisory capacity.  

The space Science Ikmrd of t h e  National. Academy 

The Unmanned Spacecraft; Panel of t h e  AACB - a j o i n t  NASA/DOD group t h a t  
provides a mechanism f o r  coordination of t h e  space e f f o r t s  of both 
agencies.  
as required.  

Representatives of o ther  agencies a r e  requested t o  p a r t i c i p a t e  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE EXPLORERS 

1. Project  Description/Justification: - "lie objec t ives  of t h e  Explorer 
p ro jec t s  m e  : 

a.  To measure t h e  p rope r t i e s  of t h e  e a r t h ' s  upper atmosphere, the 
ionosphere, radiowave propagation, and energe t ic  p a r t i c l e s  and 
f: ields i n  space. 

b .  To conduct experiments i n  astronomy, geodesy, astrochemistry 
and astrophysics .  

c .  To cooperate with o ther  na t ians  i n  t h e  launching of sa te l l i tes .  

Explorers provide a means of placing experiments i n t o  o r b i t s  espec ia l ly  
selected f o r  spec i f i c  s c i e n t i f i c  . invest igat ions and f o r  conduc t iq  
experiments which are not compatible with t h e  larger orb i t ing  observa- 
Lories. They provide a means of u t i l i z i n g  t h e  c a p a b i l i t i e s  of fore ign  
research organizations t o  a t t a i n  United States and fore ign  country 
research ob,iec'cives on a cooperative basis with consequent reduct icns  
i n  cosi; t o  the United States. Explorers a l s o  provide f o r  pa r t i c i r a -  
t i o n  of univers i ty  and o ther  small research groups which do nDt have 
the  f a c i l i t i e s  o r  manpower for l a r g e r  spacecraf t  development e f f o r t s .  

2 .  Project  Funding -- (Program Plan i n  Thousands of Dollars): 

a. Funding by Project  Element: 

Energetic P a r t i c l e s  Explorers 
Atmosphere Ekplorer s 
Ionosphere Drplorers 
Interplanetary Ekplorers 
Air Density/Injun Explorers 
Beacon Explorers 
Geodetic Explorers 
Radio Astronomy Ekplorers 
University Ekplorers 
United Kingdoin S a t e l l i t e s  
u o u e t  be/ISIs ( Canada) 
French S a t e l l i  bes 
a n  varco ( I ~ C Q  ) 
ESRO S a t e l l i & s  

T o t a l  Spacccr-afL (l; Support 

Scout Launch Vehicles 
Delta Launch Vehicles 
ThmAgena Launch Vehicles 

Project  TOTALS 

m 1965 

782 
1,029 
551 

8 , 283 
588 
857 

4,066 
1, LOO 
1,300 
350 

2,250 
163 
600 
70 

21,989 

4,296 
12,350 
n, 560 
28,206 

FY 1966 -- 

E 00 
E 71 
187 

6,669 
5 30 
5 33 

4,COO 
5,COO 
129 

3,c42 
104 
E 00 
2 00 

26,500 

7,500 
10,100 

47c35 

-- 

2- 4 (175 
21, t 175 
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FY 1964 
b . Continuation vs . New 

Continuation of existing 
con t r ac t s  b in-house tasks 13,138 

New cont rac ts  and in-house 
tasks 2,388 

Tota l  Spacecraft & Support 15,526 

c. University cont rac ts  2,900 

FY 1965 

18,353 

3,636 

21,989 

5 J 300 

FY 1966 

22,030 

4,870 

26,900 

9,600 

3 .  Speci f ic  mechanisms o r  channels f o r  program coordination with o ther  
i n t e re s t ed  agencies:  
of Sciences - a body of leading s c i e n t i s t s  t h a t  per iodica l ly  reviews 
-the NASA space science program and a c t s  i n  an advisory capacity.  

The Space Science sard of the  National Academy 

The Unmanned Spacecraft Panel of t h e  AACB - a j o i n t  NASA/DOD group 
t h a t  provides a mechanism for coordination of t h e  space e f f o r t s  of 
both agencies. Representatives of o ther  agencies a r e  requested t o  
p a r t i c i p a t e  as required.  

Geodetic Sa ' ie l l i t e  Policy Board - a pol icy making group that includes 
representa t ives  from NASA, DOD, and Department of Comerce. This group 
e s t ab l i shes  requiremenbs f o r  t h e  National Geodetic S a % e l l i t e  program. 

Geodetic Satellite Norking Group - an advisory group to Lhe Geodetic 
S a i e l l i t e  Policy Board made up of representa t ives  from t he  above three 
agenc i e s p lus  repre  sent  at ive  s from t h e  Smi "6 h sonian A s  t rophy s i  c a l  
Observatory and several u n i v e r s i t i e s .  

Topside Sounder Working Group - a coordinating body f o r  the  Jo in t  
U. S. /Canadian Topside Sounder S a t e l l i t e  program made up of representa t ives  
from NASA, the  National Bureau of Standards, t h e  Canadian Defense Research 
and Telecommunications Establishment, The Army Signal Corp, and .the 
Applied Physics Labora'iory of Johm Hopkins University.  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SP,AC% SCIENCE AND APPLICATIONS 

PROJECT T I T L E :  SOUNDING ROCKETS 
1. Projec t  Description/Justification: The objec t ives  of t h i s  project 

a r e  : t o  3 ;udy  t h e  upper atmosphere, t h e  ionsphere, t h e  geom,agnetic 
f i e l d ,  energe t ic  p a r t i c l e s ,  t h e  sun and t h e  stars by means (of v e r t i c f l  
soundings; t o  t es t  instrumentation p r i o r  t o  launch i n  s a t e l l i t e s  a r d  
prohes; t o  cooperate with o ther  count r ies  i n  space research. 

Sounding Rockets are launched from sites i n  t h e  United S t a t e s ,  Canada, 
Aus t r a l i a  and Ind ia  and from shipboard launchers. About 1115 f l i a t s  
per  year are planned through 1967. 
planned for 1968 and 1969 during t h e  period of maximum solai? a c t i v i t y .  

Pro jec t  - Funding (Program Plan i n  Thousands of Dol la rs ) :  

A l e v e l  of about 125 f l i g h t s  i s  

2. 

FY 1964 Fy 1965 FY 1966 

a. Funding by Pro jec t  Element: 

Expe r i.ment s 8,797 
Rocket. Development 601 
At t ih ide  Control Systems 1,406 
Engineering Support 470 
Test end Evaluation 100 
GrouC. Instrumentat ion  3,123 
Rocb.et Procurement 2,453 

7,790 
644 

1,090 
3 47 

2 ,  aoo 
3,100 

221 

9, :?oo 
'TOO 

1, j00 
500 
:200 

2,1300 
3,:too 

Pro jec t  Tota ls  16,950 16, ooo 18,000 

b. Continuation vs New: 

Cont inua t  ion of e x i s t i n g  
cont rac ts  and in-house task .  12,850 14,103 15,000 

New cont rac ts  and in-house 
3,000 

Pro jec t  Tota ls  16,950 16, ooo 18, OOG 

c. University cont rac ts  3,482 3,724 4, :loo 

--- t a s k s  4,100 1,897 
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3. Spec i f i c  mechanisms or  channels for program coordination with o the r  
i n t e r e s t e d  agencies: COSPAR, Working Group 11, Panel on Synoptic 
Sounding Rockets - an i n t e r n a t i o n a l  coordinating body. 

Interdepartmental  Committee on Atmospheric Sciences - a coordinating 
group made up of representa t ives  from NASA, WD, Department of 
Commerce, and o ther  i n t e r e s t e d  agencies. 

Report on Sounding Rocket Launching - a n o t i f i c a t i o n  of successfu l  
launching t ransmi t ted  t o  t h e  t h r e e  World Data Centers. 

I n  addition, t h e r e  i s  considerable informal coordination within t h e  
s c i e n t i f i c  community. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TI'L'IJE: ADVANCED STUDIES - PHYSICS AND ASTRONOMY 
1. Projec t  Cescription/Justification: The purpose of t h i s  p ro jec t  i s  

t o  conduct advanced planning f o r  missions t o  be accomplished under 
t h e  Physics and Astronomy Program. S tudies  w i l l  range from con1:eptual 
s tud ies  for formulation of b a s i c  mission requirements and c:hara,:teristics 
t o  s p e c i f i c  f e a s i b i l i t y  s tud ie s  of spacecraft  and ground equipment 
design and p ro jec t  de f in i t i on .  Missions t o  be included w i l l  be advanced 
Explore r e ;  advanced so la r ,  astronomical and geophysical ob c;erva-;orie s; 
and in te rp lane tary ,  solar and g a l a c t i c  probes. 

Project Funding (Program Plan i n  Thousands of Dol la rs ) :  2. 

FY 1964 Fy 1965 m 1966 
a.  Funding by Pro jec t  Element: 

EXplCrrer S tudies  
Observatory S tudies  
Probe S tudies  

Pro jec t  To ta l  

b .  Continuation vs .  New 

Continuation of e x i s t i n g  
cont rac ts  and g ran t s  

-- 100 400 
-- 100 800 
-- 400 800 - 

600 2,000 

N e w  cont rac ts  and g ran t s  -- 600 2,000 

Pro jec t  To ta l  -- 600 2,000 

-- 

e.  University cont rac ts  and 
g ~ a n t  s 

3 .  Specif5c mechanisms o r  channels for program coordination with other 
intere:=Etd agencies: 
of ScicG:es - a body of leading s c i e n t i s t s  t h a t  periodica.l:Ly reviews 

The Space Science Board of t h e  National Academy 

t h e  NASA space science program and a c t s  i n  an advisory capacity. 

The Urmanned Spacecraft Panel of t h e  AACB - a j o i n t  NASA/DOD coordination 
group t h a t  provides a mechanism f o r  t h e  space e f f o r t s  of both agencies. 
Representatives of o ther  agencies a re  requested t o  p a r t i c i p a t e  8s requ; ?e j. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: DATA ANALYSIS 
1. Projec t  Description/Justification: NASA has t h e  ob l iga t ion  of making 

ava i l ab le  t o  t h e  publ ic  t h e  information gained from space exploration. 
The accumulation of da t a  from f l i g h t  programs provides a pool of 
s c i e n t i f i c  data t h a t  will be u s e f i l  t o  s c i e n t i s t s ,  p a r t i c u l a r l y  as it 
permits t h e  use of da t a  from a number of satell i te,  sounding rocket,  
and space probe experiments. This new p ro jec t  w i l l  provide f o r  
cataloging of data,  d i s t r i b u t i o n  of reduced d a t a  t o  i n t e r e s t e d  re- 
searchers,  and f i n a n c i a l  support of promising proposals t h a t  would 
make use of t h e  d a t a  i n  storage.  

2. Pro jec t  Funding (Program Plan i n  thousands of d o l l a r s ) :  

FY 1964 1965 FY 1966 

a. Funding by P ro jec t  Element: 

Operation of t h e  Data Center 
Support of research tasks 

600 
3 7  400 

Pro j e  c t  Tota l s  

b. Continuation vs New: 

Continuation of e x i s t i n g  contracts* 
New cont rac ts  and g ran t s  

P ro jec t  To ta l s  

4,000 

600 
3,400 

~~ 

4,000 

c. Univers i ty  con t r ac t s  and g ran t s  2,400 

"Operation of Data Center funded under SR&T i n  FY 1964 and FY 1965. 

3. Spec i f i c  mechanisms o r  channels for program coordination with o ther  
i n t e r e s t e d  agencies: Geophysics Research -4 National Academy of 
Sciences (Subcommittee on t h e  Consolidated Upper Atmosphere and Space 
Data Center).  
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RESEARCII AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITI% RANGER 
1. 

2. 

3. 

4. 

5-  

6. 

7 .  

Project, Objectives: 
used t o  obtain high reso lu t ion  p i c tu re s  of t he  lunar  surfac:e, t o  land 
survivabl-e instrument packages on t h e  Moon, and t o  obtain by means o f  
nort-vi.f;uzii. techniques s ign i f i can t  new and useful  da t a  c o n c w n i n ~  the  
lunar l;o-pography, environment, and composition. 

To design and develop spacecraf t  which w i l L  be 

Projecx Content: Nine Ranger spacecraf t  t o  be launched on Atlas-Agena 
Launch Vehicles - The first two as engineering test models, t he  next 
t h ree  -:o land an instrumented capsule on t h e  moon t o  translorit 
seismo.logica1 da ta  from t h e  Moon's surface,  and t h e  last four t,? 
obtain high reso lu t ion  t e l e v i s i o n  p i c tu re s  of t h e  lunar surface.  
Ranger program t o  da t e  has successfully t e s t ed  t h e  first 3-wis s tab i -  
l i z e d  LJ. S. spacecraft, executed t h e  first midcourse corre:tior: i n  
space, and has obtained 4316 high reso lu t ion  photographs of the  lmts 
surface,  with the  bes t  reso lu t ion  being appoximately one foot .  There 
are two remaining f l i g h t s  i n  t h i s  program. They a r e  designed t o  again 
obtain addi t iona l  high reso lu t ion  p i c tu re s  of t he  lunar surface,  at  
d i f f e ren t  impact s i t e s  and/or under d i f f e ren t  l i g h t i n g  conditiclns. 

The 

SummaryProJect Schedules: (See Attached) 

Project IUdinG: (;See Attached) -- 
Fro& c t Manpower : - -- 
a.  C:ctnt ractor : F1s 1964 FY 1965 FY 1966 

260 S5 d i r e c t  m a n  yelam J7'L 470 

b . DllGA In- house Direct Manpower : 

Froject  - Changes Since 3Y 1965 Pres ident ' s  Budget: 

a #  Po, jec t  Objectives: No changes 

b. l?ro,ject Content: ?io changes 

c .  l?ro,jeci; Schedules: The launches of t h e  eighth and rk i%h  Rsngei-s 
wm-3 postponed un td l  1965. 

d .  :Project Funding: 
month schedule s l i p  and the  addi t iona l  cost  which resd- ted  from 
rework of t h e  camera subsystem. 

Funding i n  FY 1965 increased becauss of the  8ix 

-- J u s t i f i c a t i o n  of Fi 1966 Budget Estimate: 
analysis of da t a  from missions eight  a d  nine.  

FY 1966 fundi r&;  w i l l  pay f1:i.r 
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FU::D'Li:G (FY 1 1963 & To 
P r i o r  Yrs. 1364 - ,965 -- 1966 - 1967 II 1968 - 1369 Completion To tal 

Spocecraf  t EX :'Jp:ort 
- 174,423 - - - ' 6 5  Budget 124,623 41,000 8,800 - 

' 66  Previewl-5,A-D 120,749 30,563 14,500 - - - - - 163,812 
' 6 6  Dudget 1-5,A-D 120,749 30,563 16,500 1,000 - - - - 168,812 

4 
2 

I 2* 

I.;uii ch Vc h i c 1 e 
Xllocn  tion - - 97,416 - - - 91,987 - - - 96,071 

- - '65 Budget 84,216 11,200 2,000 - 
' 65 Preview 74,122 15,103 2,762 - - 
' 6 G  Budget 77,867 14,863 3,136 205 - 

Suhscquent 
-___-- t o  1969 1969 - 1968 - 1967 -- 1966 - 1365 - 19G4 - LAUPiCII SCIICDULE ( C Y )  ro 

I 

3 
2 I 

63 e ' 65  Budget 
' 6 6  Preview 
'66 Budget 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: SURVEYOR LANDER 
1. 

2 .  

3. 

4. 

5. 

6. 

Projec t  Objectives: To develop spacecraf t  capable of s o f t  landj  ng 
s c i e n t i f i c  instruments on t h e  moon, and t o  acquire b a s i c  da ta  011 
se lec ted  areas of t h e  lunar  surface as required t o  support projemct 
Apollo. Surveyor w i l l  provide closeup t e l e v i s i o n  coverage of t h e  
lunar  surface,  and measure i t s  physical  and chemical p rope r t i e s4  

Project  Content: Seventeen Surveyor spacecraf t  will be launched by 
t h e  Atlas-Centaur launch vehicle .  These a t t i t u d e  s t a b i l i z e d  space- 
c r a f t  k i l l  be capable of a midcourse cor rec t ion  maneuver t c i  ensure 
lunar  in te rcept .  The spacecraf t  w i l l  be decelerated by a niain 
retromcltcr, with ve loc i ty  adjusted by t h e  ve rn ie r  propulsiclr. system 
as commanded by t h e  radar a l t ime te r  and doppler ve loc i ty  sE1isor, in  i2 
closed-lclop guidance system, so  t h a t  touchdown on t h e  moon w i l l  be a t  
near z e r c )  ve loc i ty ,  
of 30 c lays  of s c i e n t i f i c  measurements and te lemeter  t h i s  da t a  bitck t o  
ea r th .  

The Surveyor w i l l  be designed t o  make a minimum 

Smmaqr Project  Schedules: ( see at tached)  

- P r c l j e ;  - Funding: ( s e e  a t tached)  

- Prcgect; blanpower: 

a.  Contractor: FY 1.964 FY 1965 FY 1966 FY 1967 FY ___II_. 1068 ‘?Y 1969 

JPL 17’0 320 380 340 280 200 

Hu(ghe s* 1,700 1,600 660 250 

*Ciirrent contract  for f i rs t  seven Surveyor missions on Ly . 
b .  NASA In-House Direct  Manpower: 

Project  Procurement : 

a .  Cixrlsnt Status:  

(1) Type of c c r t r m t :  Cost p lus  f ixed  f e e  

( 2 )  Cost negotiated t o  date: $134,898,000 ( inc ludes  $7,0i4,000 f e e )  
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(3)  Scope negotiated t o  da te :  Delivery of seven i d e n t i c a l  
f l i g h t  spacec ra f t ,  a prototype spacecraf t ,  t e s t  a r t i c l e s  
f o r  subsystem t e s t s  and a set  of subassemblies f o r  
r e l i a b i l i t y  t e s t ing .  The con t r ac t  a l s o  includes four  sets 
of system tes t  equipment f o r  use a t  t he  Hughes A i r c r a f t  
Company, the  combined systems test  f a c i l i t y  a t  General 
Dynamics/Astronautics and a t  AFETR, command and data 
handling consoles f o r  the  three  DSIF s i tes ,  and a launch 
operations t r a i l e r .  

b. Anticipated Changes: 

E s t i m a t e d  add i t iona l  cos t ( s )  involved: $98,000,000. 

Additional scope involved: The scope of the program is 
being increased t o  s i g n i f i c a n t l y  strengthen the p ro jec t  
subsystem and system tes t  programs, and t o  improve the  
r e l i a b i l i t y  of the  spacecraf t  system and ground 
operations equipment. Major changes i n  de l iverable  
hardware include the  following: the  f i r s t  four  f l i g h t  
spacecraf t  w i l l  c a r ry  an engineering payload f o r  
func t iona l  performance eva lua t ion ;  the  l a s t  th ree  
spacecraf t  w i l l  c a r ry  a s c i e n t i f i c  payload; a second 
prototype i s  required because of the two payload 
configurations.  Because of the  excessive amount of t e s t  
time and engineering changes accumulated by the o r i g i n a l  
prototype i t  i s  no longer s u i t a b l e  a s  a f u l l  prototype 
spacecraf t .  Henceforth, i t  w i l l  be used a s  an engineering 
development model and replaced by a new prototype. Two 
add i t iona l  sets  of subassemblies a r e  being procured t o  
support the  development and opera t iona l  phases of t he  
program. Several  subsystem t e s t  a r t i c l e s  w i l l  be procured 
t o  support the expanded ground tes t  program. Four dynamic 
models have been added f o r  use i n  the  Centaur development 
program. 

Estimated da te  changes w i l l  be negotiated: These changes 
w i l l  be negotiated before the  end of 1964. The cont rac t  
f o r  the Follow-on Surveyors i s  expected t o  be awarded e a r l y  
i n  1965. 

7. Projec t  Changes Since FY 1965 Pres ident ' s  Budget: 

a. Pro jec t  Objectives: No change 

b. Pro jec t  Content. : Two previously planned lightweight Surveyors , 
s imi l a r  t o  Survcyors E ,  F, and G ,  have been eliminated i n  favor of 
two add i t iona l  heavy Surveyors with increased s c i e n t i f i c  payload. 

c. Pro jec t  Schedules: Because of spacecraf t  development problems the  
f i r s t  launch h a s  been deferred f o r  about f i v e  months. 
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d. Pro jec t  Funding: Funding requirements f o r  the  cur ren t  series of 
Survc?yors increased i n  FY 1965 due t o  i n i t i a t i o n  of a backup 
vern:ter propulsion system, main engine improvement program, and 
increases  i n  the  prime contract .  
a delay i n  i n i t i a t i n g  procurement of the  follow-on series u n t i l  
l a t e  i n  FY 1965. 

These increases  were o f f s e t  by 

8. Just i f ic ia t ion of FY 1966 Budget Estimate: Funds requested f o r  FY 1966 
w i l l  pay f o r  the completion of bas ic  spacecraf t  development, combined 
systems t e s t  and launch of the  f i r s t  engineering test  spacecraf t ,  fund 
the second spacecraf t  through launch from systems t e s t ing ,  and pay f o r  
the f i n a l  assembly, complete t e s t i n g ,  and launch of the  t h i r d  and 
fourth Surveyors, The f i f t h ,  s i x t h ,  and seventh spacecraf t  w i l l  have 
completed .f inal  assembly and system funct ional  tests by the  end c f  FY 
1966,, FY 1966 funding w i l l  a l s o  cover the  de t a i l ed  engineering 
development and long-lead t i m e  procurements f o r  the follow-on spece- 
c r a f t  and payloads. 
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ZXOJEC'T: Surveyor 

PI1':DlxG (FY) 1963 & To 
- 1955 -- 1966 - 1967 - 1368 - 1969 Compl e t i o n  To t a 1 P r i o r  Yrs. 19G4 

Si>:l.cecraf I: & Support 
'65  Budget  A-Q 94,835 66,620 82,000 69,700 60,000 17,100 4,200 - 394,455 
'66 Preview A-Q 95,432 69,657 78,000 74,300 75,000 35,000 6,000 - 433,389 
' 66  Eudget: A-Q 95,432 70,704 76,000 02,600 83,000 73,000 35,000 7,700 523,436 

03 '65 Budget r 
'66 Preview 
'66 Budget 

4 5 6 2 

3 4 4 5 - I 1  - 

+ 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: : MARINER 

1. Projec t  Csiectives:  To conduct flights i n  the v i c i n i t y  of Mars a.id 
Venus t o  obta in  information about surface and atmospheric conditions, 
magnetic f i e l d s ,  trapped r ad ia t ion  bel ts ,  and meteoroid f lux  near 
those plstnets; t o  l e a r n  more about t h e  environment i n  i n t e r p l a n e t a y  
space; arid t o  obta in  information r e l a t i n g  t o  t h e  ex is tence  of l i f e  
on Mazs and Venus. 

2 .  Project (!ontent: Four Ma.riner spacecraft  t o  be launched by Atlas- ---- 
Agena. launch vehic les ,  two weighing 447 pounds t o  Venus i n  1962 and 
two weighing 570 pounds t o  Mars i n  1964. 
th ree-ax .s  s t a b i l i z e d ,  have a midcourse cor rec t ion  capab i l i t y ,  a n i  
m u s t  opei-at,e f o r  over '3 months i n  t h e  space environment. Mariner i s  
the  only program t o  date t o  make d i r e c t  measurements of another planet, 
from space.. The Mariner I1 spacecraft  discovered tha t  Venus had no 
d i sce rn ib l e  magnetic f i e l d  at 21,000 miles d is tance  and t h a t  t h e  300 
degree t,emperatures measbred were from t h e  surface and not ionospier ic  
re f lec t ion , .  Although Mariner I1 set a d is tance  c o m n i c a t l  on r e c x d  
of 5hJOO0,000 miles, the Mars Mariners which f l y  by tha t  planet i n  
rnid-196',, making f i e l d  and p a r t i c l e  measurements and t ak ing  p i c tu re s  
of tkte mirface, wi .11  be cclmmunicating at a d is tance  of over .LO0,030JOO0 
miles. 

Mariner spacecraf t  are 

3. Summary l?ro - j e c t  Schedules: ( see a t tached)  

4. Pro jec t  Funding: - ( s e e  a t tached)  

5 .  Pro jec t  Manpower: - 
a. C: ontxact c)r : FY 1966 FY 1367 Fy 1965 -- FY 1964 

;rpL 700 360 60 2 d i r e c t  man- 
years 

b. NASA In-House Direct Manpower: 

6. Projec t  Procurement: Mariner i s  an in-house e f f o r t  a t  t h e  J e t  Propulsion 
Laboratory. 
f o r  :Launch a t  t he  1964 Mars opportunity,plus spare sets of c r i t i c a l  
siba:;semblies. Ground equipment associated with these  spacecraft  
includes t h e  ground operating equipment i n s t a l l e d  at each DSIF s i t e  and 
the  ,;yst?m tes t  equiprent used t o  t e s t  and check out t h e  spacecraft .  

A prototype, two f l i g h t  spacecrart  and a backup were b u i l t  
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7 .  Project  Changes Since FY 1965 Pres iden t ' s  Budget: 

a .  Project  Objectives: It w a s  necessary t o  cancel plans f o r  t h e  1966 
Mars mission because of funding and manpower r e s t r i c t i o n s .  
f l i g h t s  previously planned f o r  1969 have now been replaced by t h e  
Voyager missions. 

Mariner 

b.  Project  Funding: FY 1964 cos ts  increased about e ight  percent 
because of sub-contractor overruns on seve ra l  subsystems. The 
FY 1965 decrease resulhed from ending t h e  Mariner program with 
t h e  1964 launches. 

8 .  J u s t i f i c a t i o n  of FY 1966 Budget Estimate: 
t h e  l a s t  month of mission operat ions p r i o r  t o  planetary encounter, 
and fo r  da ta  reduction and ana lys i s  a f t e r  t h e  mission i s  completed. 

FY 1966 funds will pay f o r  
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1.2. unch Veh i c 1 e 
A1 l o c a  t i o n  
'65 s u d g e t  23,312 13,100 
'66 !'review 23,312 14,34j 
'66 Budge t  31,54 10,351 

N 
19G4 k r LAUNCH SCiil3XJLE (CY) .__ 

' 6 5  Budget 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: VOYAGER 

1. P r o j e c t  Object ives:  To o b t a i n  detailed information on the 
n a t u r e  of t h e , p l a n e t  Mars: The c h a r a c t e r i s t i c s  o f  i t s  a t -  
mosphere, i t s  meteorology, i t s  s u r f a c e  and subsurface con- 
d i  t i o n s ,  t rapped r a d i a t i o n  be l t s  and, more important ls ,  
detailed information on the n a t u r e  of extraterrestrial l i f e .  

2. P r o j e c t  Content: Four Voyager s p a c e c r a f t  will be launched 
by the t h r e e  stage Sa turn  B launch vehic le .  Voyager space- 
c r a f t  w i l l  be modular, with a bas i c  Voyager bus, a r e t r o -  
propuls ion module, and a Mars Landing Capsule. The bus 
w i l l  u l t i m a t e l y  c a r r y  abodlt 200 pounds of s c i e n t i f i c  i n -  
struments wi th in  i t s  eventua l  weight of  1800 pounds, and 
w i l l  be designed f o r  long lifetime: Six months i n  o r b i t  
around Mars i n  a d d i t i o n  t o  the nominal n ine  month f l i gh t  t o  
that  p l a n e t .  
from 1500 t o  3000 pounds because the energy requi red  t o  e n t e r  
an o r b i t  around Mars d i f fe rs  f o r  each opportunit ,y.  Before 
the r e t rop ropu l s ion  module i n s e r t s  the bus i n t o  a Mars o r b i t ,  
the capsule  will separate from the bus and a l t e r  it,s t r a j e c t o r y  
t o  impact the p l a n e t .  The capsule  i s  planned t o  be i n  the 
1000 pound w e i g h t  c l a s s  i n  1971; improvements i n  the Voyager 
system would make a nominal 3000 pound capsule  p o s s i b l e  f o r  
the 1973 mission. 
r ep resen t  the only US attempts a t  flights t o  Mars during this 
decade. 

The re t rop ropu l s ion  module will vary i n  weight 

Under this program the 1964 Mariners 

Voyager i s  a program f a c i n g  many chal lenging technologica l  
problems, b u t  i s  freed from the w e i g h t  and volume c o n s t r a i n t s  
which seve re ly  l i m i t e d  the Mariner program by u t i l i z i n g  the 
payload c a p a b i l i t y  of the three stage Saturn B. 
capsule  missions r e q u i r e  development. of s t e r i l i z a t i o n  processes  
and equipment which w i l l  ensure that. terrestrial organisms do 
n o t  contaminate Mars, and that the s p a c e c r a f t  will opera t e  
a f t e r  being subjec ted  t o  such procedures.  
schedule permits  these processes  t o  be w e l l  developed and 
i n t e g r a t e d  i n t o  the Voyager t e s t  program during the e a r l y  
phases of Voyager design. 

The Landing 

The p r e s e n t  Voyager 
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3. Summary Project  Schedules: (See Attached Schedule) 

4. P r o j e c t  Funding: - (See Attached Schedule) 

5. P r o j e c t  Manpower: ( d i r e c t  man yea r s )  

a. Contractor:  FY 1964 FY 1965 FY 1966 FY 1967 FY 1%8 FY 1969 
JPL 15 210 490 530 540 540 

2000 2500 3000 (0 t he r )  15 70 1000 

'0. NASA In-House Di rec t  Manpower: 

6. Pro j ec t Procurement: - 
a. Current S t a tus :  Voyager i s  i n  the mission d e f i r i t i c n  

stage, p r i o r  t o  reques t ing  proposals  f o r  a Phase I system 
d e f i n i t i o n  and design competit ion.  
c o n t i w ~ t o r s  w i l l  be s e l e c t e d  f o r  phase 11: Development 
o:C two s p a c e c r a f t  f o r  the 1971 Mars opportuni ty .  
contipac t o r s  w i l l  be s e l e c t e d  f o r  the retropropuls ior i  
module and f o r  t.he capsule  systems. I n t e g r a t i o n  res'pon- 
aibi:Lity will be ass igned  t o  the bus con t r ac to r .  

One o f  the phase, I 

Separate 

b. Anti c:i:pated changes : 

(l) 

( 2 )  Addit ional  scope involved: Phase I: complete design 

Estimated a d d i t i o n a l  c o s t  involved: Phase 7: - 5;2,000,000; 
P:hase I1 - $200,000,000. 

cornpetitdon; Phase 11: design, develop, test ,  and 
d e l i v e r  two f l i g h t -  Voyager s p a c e c r a f t  f o r  I.aun(:h i n  

Est imated d a t e  changes will be negot ia ted:  
P.hase I: A p r i l  1965; Phase 11: m i d  1966, 

w a s  p l an izd  as an  e f f o r t  wh i c h  would start  i n  b'Y 1966 a'; the 
time the F Y  1965 budget w a s  formulated.  
came apparent. that resources  a v a i l a b l e  f o r  p l ane ta ry  explora- 
t i o n  .wou:ld be severe ly  l imited,  and that advanced vers ions  of 
Mariner and t.he Voyager program could n o t  be c a r r i e d  on a t  
the same t3me as had been previous ly  planned. 

1971. 

( , 3 )  

7. Pro jec t .  Changes Since FY 1965 P r e s i d e n t ' s  Budget: Voyager 

Since then i t  be- 

The p r i n c i p a l  
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goal  of  the p l a n e t a r y  program i s  the search f o r  extraterrestrial 
l i f e :  A Voyager s i z e  s p a c e c r a f t  i s  r equ i r ed  t o  c a r r y  the i n -  
struments and perform the missions needed t o  provide o t h e r  
than marginal information r e l a t i n g  t o  the ex i s t ence  of l i f e  
on Mars. Therefore,  i t  was decided t o  pursue the program 
which o f f e r e d  a chance t o  answer the s i g n i f i c a n t  s c i e n t i f i c  
ques t ions  as e a r l y  as poss ib le .  The Mariner program, which 
would have produced s i g n i f i c a n t  information on the Martian 
environment, and y ie lded  i n d i c a t i o n s  on the ex i s t ence  o f  l i f e ,  
had t o  be abandoned, even though i t  would have provided an 
in te rmedia te  s tep between t h e  p r e s e n t  500 pound Mariners and 
Voyager. Accordingly, the Mariner e f f o r t  f o r  p o s t  1964 
missions planned f o r  FY 1965 was r e d i r e c t e d  toward the Voyager 
s p a c e c r a f t  syst.em, r e s u l t i n g  i n  no more launches t o  Mars i n  
t h i s  decade. 

8. J u s t . i f i c a t i o n  o f  FY 1966 Budget Estimates: The FY 1966 
est-imate provides  f o r  the bus and re t ropropuls ion  module 
development c o n t r a c t  requirements,  funding- of the experi- 
ments selected f o r  the 1971 mission, pre l iminary  design 
o f  the D'lars capsule,  capsule  advanced development, and 
i n i t 9 i a l  funding o f  the earth e n t r y  capsule  t e s t  program. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: PIONEER 
1. 

2 .  

3 .  

4. 

5. 

6. 

Projec t  Objectives: 
phenomena simultaneously at widely separated po in t s  i n  space, Which w i l l  
provide da t a  on t h e  in t e rp l ane ta ry  environment required f o r  advanced 
missions i n  t h e  planetary program; and t o  provide d a t a  f o r  use i n  
con junction with t h e  in t e rp l ane ta ry  por t ion  of t h e  Mariner-Mars 1964 
m i  s s ion  . 

To obta in  s c i e n t i f i c  information on in t e rp l ane ta ry  

Pro jec t  Content: Spin s t a b i l i z e d  spacecraft  weighing i n  t h e  v i c i n i t y  of 
140 pounds w i l l  be launched by t h e  improved t h r u s t  augmented Delta launch 
vehic le .  Pioneer w i l l  r eo r i en t  i t s  sp in  a x i s  normal t o  t h e  plane of t h e  
e c l i p t i c  a f t e r  i n j ec t ion ,  will be capable of providing 8 b i t s  of da ta  per 
second 5O,OOO,OOO miles from Earth,  and will be designed t o  last s i x  
months i n  space. Missions will a l t e r n a t e  between those which go inward 
t o  a d is tance  of about 0.8 AU from t h e  sun and those  which go outward t o  
a distance of about 1 . 2  AU f r o m t h e  sun. The program cons i s t s  of eleven 
missions with increased coverage during t h e  period of maximum s o l a r  
a c t i v i t y  . 
Summary Pro jec t  Schedules: 

Pro jec t  Funding: ( see a t tached)  

( see a t tached)  

Pro jec t  Manpower: 

a.  Contractor: FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

STL 200 440 440 420 300 240 

b. NASA In-House Direct Manpower: 

Pro.iect Procurement: 

a. Current S ta tus :  

(1) Type of contract:  Fixed p r i ce  incentive fee 

(2) Cost negotiated t o  date: $15,830,000 t a r g e t  cost  (Target f e e  
i s  $1,735,000, bringing t a r g e t  p r i ce  t o  $17,565,000; c e i l i n g  
cost  i s  $19,788,000 f o r  t h e  current scope of work). 

( 3 )  Scope. negotiated t o  date: Delivery of four  f l ight spacecraft ,  
a backup, and a prototype, p lus  se lec ted  spare assemblies. 
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Ground operating equipment for each DSIF si te ,  f o r  AFETR, 
arLd for Che' cont rac tors  p lan t ,  p lus  test. and checkout grmnd 
equipment, i s  included i n  t h e  spacecraf't cont rac t .  

b. A.ntic:ipated Changes: 

(1) E s t i m a t e d  add i t iona l  cost  involved: Change orders with 
proposed t a r g e t  cost  of $9,5OO,OOO are being negotirhed. 
The contract  f o r  Pioneers E-K i s  estimated t o  cost ctbout 
$:; 5,000,000. 

( 2 )  Additional scope involved: Redesign of ground operating and 
command equipment f o r  t h e  "S" band configured DSIF' s i t e s ,  
spacecraft  modifications t o  accommodate experiment cliangss, 
augmentation of t h e  magnetic t e s t  program; and ad,ju;;tments 
i n  t h e  f l i g h t  schedule. 

( 3 )  Estimated date changes will be negotiated: Negotia-;ion D f  
an t i c ipa t ed  changes w i l l  be completed i n  1964. 

7. Projec t  Changes Since ET 1965 P res iden t ' s  Budget: 

a .  Project Objectives: No change 

b. IJro,jec-: Content: The planned program has  been extended tl3 provide 
coverage during t h e  period of maximum s o l a r  a c t i v i t y .  

c .  13-0~j13c-t Schedule: Has slipped four  months due t o  launch vehic le  
chanses, development d i f f i c u l t i e s  and $Illding constraints. 

d. l?ro,j'?ct Funding: FY 1965 requirements have increased because of 
-:eclinical problems, t h e  l a t e r  launch date,  and cost  overruns by 
experinenter cont rac tors  and cost  exceeding t a r g e t  cos t s  of t h e  
spacecraft  cont rac tor ,  as w e l l  as t h e  addi t ions  caused b y  chsnges 
:in scope. Launch vehic le  funding requirements have increasec. due 
'Lo use 02 the hproved Ymmt augnenLed Del-La, whj-ch vi11 uchicve 
cl.oser pcrheiionr, 01' more dis.Lant aphelions tlm the 'bizsic UE 2 . k  
vehic12. * 

8. J u s t i f i c a t i o n  of Fy 1966 Budget Estimate: FY 1966 funds will pa3 j'or t h e  
f i n a l  checkcut and launch of t h e  f i r s t  two Pioneers, modificatiorLs t o  the: 
bas i c  Pioneer spacecraft  necessary t o  accommodate t h e  new payloacl se lec ted  
f o r  Pioneers C and D, and complete t h e  funding of t hese  new expe~~iments .  
FY 1366 funds w i l l  a l s o  provide f o r  i n i t i a t i o n  of procuremerA of spacecraft 
and  experiments f o r  %he fdlow-on s e r i e s  of f l i g h t s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLELLUNAR ORBITER 

1. 

2 .  

3 -  

4. 

5. 

6. 

Project  O'ajectives: 
t o  dei;ermine i t s  topography and t o  s e l e c t  landing sites for b2th 
Surveyor Lander and Apollo i s  t h e  primary object ive.  
s tud ie s  and inves t iga t ions  of environmental p rope r t i e s  i n  t h e  v i c in i ty  
of the mom a r e  secondary object ives .  

Photographic reconnaissance of t h e  lunar surface 

Selknadetic 

Project  Content: -- 
of a k t i t u d e  s t ab i l i zed  spacecraf t  w h i c h  w i l l  be  launched by Atlas- 

The lunar surface w i l l  be photographed by a series 

Agena, and in jec ted  intJo lunar o r b i t  by an on-board propulsior! system 
which w i l l  subsequentu r e f i n e  t h e  i n i t i a l  o r b i t  t o  a per i lune of 
abou-L 30 miles .  The spacecraft w i l l  process t h e  f i lm,  read it, out, 
per iodica, l ly  and transnd-i; - to t h e  Deep Space N e t  s t a t i o n s  where t n e  
s igna l  will be reconverted 'GO film. 
secondary cb;ectives will 'be ca r r ied  as w e i g h t  and o ther  considera- 
tions permi-l; . 

Ancillary experiments f c r  

sur- I E  j e c t  Schedules : ( See At-tached) 

Fro j ec c - i'urtding : ( See Attached ) 

~ r o j c c - t  Ilaripower: -- (Direct  man-years) 

a. C:ontrac:cor: FY 1964 FY 1965 FY 1966 ET 1967 

Bo ei. 1% 75 643 398 114 

Is . TJASLL In- :-louse Direct Manpower : 

( I )  TJpe of contract,: Cost plus incent ive  f e e  

I(Z; ~ o s t  negotiated t o  date :  $80,516,000 ( includes $4, ~ ~ ~ , C O C I  
ta.r[;e'; fee) 

( 3 )  Scope ne6otial;ed to date :  Delivery of f i v e  flight space- 
c r a f t ,  thrc:: proLo-Lype t e s t  spacecraf t ,  and t h r e e  s e t s  c f  
con.ponenic T o r  r e l i a b i l i t y ,  qua l i t y  assurance, and funct ional  
Lests. The con-sract; also provides f o r  f i v e  ground e y u i p e n t  
vans Lo tes-: and checiioul; t h e  spacecraf t ,  and twelve  seis of 
ground recorCliii,z equipment f o r  t he  DSIF, B e i n g ,  and EaE.tnlan 
E:odak (photo subsystem) . 
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b. Anticipated Cbnges: 

(1) Estimated add i t iona l  cos t s  involved: The contractor  has 
bid  $7,700,000 i n  changes which are now being negotiated.  
In-house estinates put t h e  cost  of Spacecraft F-J at 
$57, OOo, OOo 

7 .  

Additional scope involved i n  changes in negot ia t ion  i s  
computer programming o r i g i n a l l y  planned t o  be done by JYE 
and add i t iona l  equipnent a& manpower f o r  ground operat ions 
beyond w h a t  w a s  included i n  t h e  o r i g i n a l  proposal. 
follow-on spacecraf t  w i l l  differ from t h e  first f i v e  only 
t o  t h e  extent  t h a t  modifications are necessary t o  accomndate 
instrumentation f o r  secondary objec t ives  not flown i n  t h e  
earlier developnent flights. 

The 

( 3 )  Estimated dates changes w i l l  be negotiated: Negotiations 

The contract  f o r  Spacecraft F-J w i l l  be awarded 
of t h e  changes t o  t h e  current  contract  w i l l  be completed i n  
October. 
i n  t h e  l a t t e r  ha l f  of FY 1966. 

Project  Changes Since FY 1965 Pres ident ' s  Budget : 

a. Project  Objectives: No changes 

b. Project  Content: No changes 

c. Project  Schedules: The launch schedule has sl ipped about t h e e  
months because contractor  s e l ec t ion  and negot ia t ion  of an. incent ive 
contract  took longer than  expected. 
c r a f t  has been delayed one year  because of Congressional cuts. 

Procurement of follow-on space- 
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1963 & To 
Prior Yrs. Comple t ion  Tota l  1969 - 1968 - 1967 - 1966 - 1965 - 

4 20,000 33,800 45,300 30,500 13,900 2,600 - 146,104 
4 20,000 31,500 49,600 30,500 l0,gOO 2,600 - 145,104 
4 20,000 41,800 39,000 61,000 17,000 8,000 1,000 187,8& 

- - 15,500 33,700 25,400 4,100 - - 78,700 - - 79,776 
- 79 9 773 

10,094* 170 1,593 22,288 32,716 12,915 
10,094* 170 2,335 22,146 20,541 22,687 1,800 

Su L? :: e quen t 
t o  1969 
------1__ 

1969 __. 1968 - 1967 -- 1966 -- 1365 - 1964 - 

*Re-allocation of Ranger Block V Launch Vehicles t o  Lunar O r b i t e r  





RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACESCIENCE AND APPLICATIONS 

PROJECT TITLE :-LUNAR AND PLANETARY SUPPORTING RESEARCH AND TECHNOLOGY 

Project  Cescription/Justification: 
Technologyprogram e f f o r t s  are conducted by un ive r s i t i e s ,  NASA 
i n s - t a l l a t  ions,  and o ther  government and non-government organi za,- 
t i o n s .  This work serves as t h e  b a s i s  f o r  determining f u t u r e  Luna:. 
and Planetary flight mission objec t ives .  
a r eas  of e f f o r t :  Science, S t e r i l i z a t i o n ,  and Advanced Techni.c:al 
Development. The Science program includes t h e o r e t i c a l  and o h s e r  
va t iona l  r e  search as well as the  development of labora-Lory m c d e l s  
cf' f l i g h t  experiments. When t h e  f e a s i b i l i t y  of these  f l ight ;  
instrumer.ts i s  demonstrated t o  a degree t h a t  gives  a high ~rc)'uabi:Li-ty 
of' cuccessf'ul performance on a f1Tgh-L mission, they a r e  con.sj.dered 
f o r  se1ec:tion for approved fligh-i; p ro jec ts .  Vhen se lec ted ,  exper i- 
ments are funded by the spacecraf-t p ro j ec t  which i s  responsible  
f o r  devel.oyment of f l i g h t  hardware. Advanced Technical DeveI-ope nt 
i s  directfed. toward improving and developing t h e  p e r f o m n e e ,  envi ron- 
mental tc)lerance, r e l i a b i l i t y ,  and l i f e t i m e  of components and sub- 
systems of spacecraf t  i n  support of  planned Lunar and Planetary 
f1igh.t pi'ocrams. Tine S t e r i l i z a t i o n  program, which i s  concerned wi.'ih 
chc. eifcci;:; of s t e r i l i z a t i o n  processes on spacecraf t  performince 2nd 
1ii"eLirnc; vas created i n  response t o  t h e  requirements of Plane-iary 
QuaranLi.iie: preventin,? coritaminalion of o ther  p l ane t s  by ter:?e.strial 
orcarti sni:; . 

The Supporting Research and 

There are th ree  mator 

2 .  Project  IhmdTng -- (Program Plan i n  Thousands of Dollars): 

FY 1964 FY 1965 FY 1966 -- 
a.  i'Unt1:ing by Project  Ehment,: 

Sc ieiice 12 , 145 12,200 1s ,om 
Acl-raiced Technical 1)evelopment 3 , 713 3,300 2,500 

4 c x x )  Ster : i l i  z a t  ion 1,431 4,500 -I 

crmu 17,295 20,000 151,500 

iCon; i nx iv ion  of e;: i s z ing  
co:;tractc and ;;reuli,s 12,510 

:New contract  G aid , ;:zxi G s 4,785 



3 -  Speci f ic  mechaniSms o r  channels f o r  program coordination with o ther  
i n t e re s t ed  wenc ie s :  The Office of Advanced Research and Technology 
has  ove ra l l  agency r e spons ib i l i t y  f o r  coordination of t h e  NASA 
research program. The Office is responsible  f o r  maintaining a 
balanced agency research program; el iminat ing needless dupl ica t ion  
of e f f o r t ,  and f o r  formal comunicat ion with o ther  government agencies, 
such as t h e  semiannual exchange of t a s k  descr ip t ions  with t h e  Depart- 
ment of Defense. 
research program, t h e  Office of Advanced Research and Technology 
reviews each ind iv idua l  research task before it i s  approved f o r  
execution by another Program Office.  

As a part of i t s  func t ion  i n  overseeing t h e  NASA 

The subcommittees of t h e  Space Science Steer ing Comi t t ee  provide 
mothe r  s t ruc tu re ,  albeit an informal one, f o r  coordinating t h e  
research e f f o r t .  These subcommittees draw considerably on t h e  
s c i e n t i f i c  community i n  academic i n s t i t u t i o n s  f o r  t h e i r  membership, 
i n  addi t ion  t o  s c i e n t i s t s  who work i n  government l abora to r i e s .  S c i e n t i s t s  
from t h e  Lunar and Planetary Science program are members of t h e  subcarp 
mi t tees  on F ie lds  and P a r t i c l e s ,  Planetary Atmospheres, and Planetology. 
This provides an informal mechanism t o  coordinate t h e  general  research 
on a nat iona l  basis a t  t h e  s c i e n t i f i c  program l e v e l .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE ANDAE‘I’LICATIONS 

PROJECT TITLE : LUNAR AND P U : T A R Y  ADVANCED STUDIES 

I 

LPro j e c t  Desc:lA)tion/ -- Jus t i f i c a t : i o n :  To conduct conceptual design s tud ie s  of ah r  i:.icc:d 
unmanned h n a r  and Planetary f l i g h t  missions i n  order  t o  de te r rLie  t ’ i e  sci.eri1;j. :I.c 
des i r ab i  l i - t ; y ,  s j acec ra f t  c:apa’3ility, technological  problems and .:-ong-leac. de.\re Lop- 
ment items, cos-t:; and o tke r  resource requirements. Analysis c f  :,hes? S t L Z i e : ;  
provides thl? framework for r,i.i;sion d e f i n i t i o n  e f f o r t  leading t o  a 2 p r m a l  o-f  tie'^ 

f l i g h t  p:rojects, as i n  t’ce CiL:;e of Pioneer, Lunar Orbi te r ,  Marimr, m d  Voya,i;e:*, 
and ind ica t e s  .the genera l  na-;;ire of t h e  launch vehic le  ca:pabilit;y re iuireti f:)r 
G;unaru;ed spacecraf t  missions. 

2.Projecr. f W l : ~  (Program P l a t  i n  Thousands of Mllars): -- 

a. Funding by Pro jec t  
Iiuriar S tudies  
Mar:; S tudies  
Ve nu s Stud i e  s 
Oute r P lane ts  
~ t e  rplanetary -_ 

$7 in311ides 450 

FY 1964 1965 

ELement : 

b . Conti.nuation vs . flew: 

S t L  d i e  .; 
f’uzdeci i n  Lmar  

Conti.-r!w,t;ic)n of e x i s t i n g  con t r ac t s  
and graJttt:; 

N5w contrac:ts anc grants 

c . Uriversi-Ly con t r ac t s  a.nd gran t s  

- 0- 150 
1,266 1,000 
-0- 350 
49 5 500 
475 -0- 

2 ,, 000 2 , 236~- 
and Elanetary SR&T 

2,236 1,500 

-0- 500 

None 

3, it”5.c m:,r .k .zLsm 02” ck._i;mels f o r  progran coordination wi th  C)tlir:r -----. - -- 
i -”_t ,cFtSk.d.  E ~ ~ z . c . ~ - F - s  : 
T’nis pro;iect, s e m e s  t h e  advariced planning needs of t h e  Lunar m d  Plarie1;ary 
ex:?lo=.ati.on ;?rograrn it su~poi4 ;s .  These e f f o r t s  a r e  in t eg ra t ed  i n t o  t.he overa.1:. 
NASA Adv~tnced Study e f f o r t  bjr t h e  Planning Review Panel,  on whic’r. al:. r n a j ’ : i r  
prcigran officer; :i.n t h e  ag,encjr are represented. This  group, which r epor t s  
d l r e c t l y  t o  agen3y Gemral Nmagerrent, i s  responsible  f o r  maintai.i:in&; overal:. 
balance i n  t;he advanced skuC2,- program of XASA, and f o r  coordin&ion of t h e  ISAS/. 
p r o g r m  i r i - t h  o-!;h?r govexmen:; agencies. The Planning Review PiLnE.11 rwlewi; eack 
study before  t h e  Associate Ach,zinistrator approves cont rac tua l  :irr,p:Lemmtation. 
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FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE S(2IENCE AND APPLICATIONS 

PROJECT TITLE: BINNED SPACE SCIENCE - SR&T 

1. ProJec t  Description/Justification: 14anned Space Science 
Suppo r t i r z  Research and Technology provides  background 
s Dudies a n d  ana lyses  f o r  ope ra t iona l  manned spacecraf t .  
sys t en i s .  These inc lude  determinat ion o f  t he  f e a s i b i l i t y  
o f  preser.t.1-y planned manned space fl ight.  syst.ems f o r  s c i -  
entiif5.c i n v e s t i g a t i o n s  and a p p l i c a t i o n s  determinat*ion o f  
t,he requirements f o r  new or modified s p a c e c r a f t  systems 
for- f u t u r e  s c i e n t i f i c  i nves t l i ga t ions  and a p p l i c a t i o n s ,  an<? 
the pl.anr.irig and long-leadtime development o f  wort,hwhile 
s c i e n t ; i f i c  LnvestigatLons f o r  i n c l u s i o n  i n  f u t u r e  manned 
miss ions .  T h i s  project. also provides  for app l i ed  research 
on the  s:pace environment. (e.g, ,  t he  l u n a r  su r face  and solar 
flares) t80 meet c r i t i c a l  needs i n  the design and development 
o f  safe and r e l i a b l e  manned space f l i g h t  systems. I n  a d d i -  
t , i on ,  it. inc ludes  funding o f  space sc ience  s t u d i e s  arid ap--  
p l i e d  research  i n  support. o f  t.he systems planning 'being con-, 
ducted b:y the  Of f i ce  o f  Manned Space F l i g h t  for possri:ble 
future rnanried p l ane ta ry  missions.  

2. P ro jec t  --- .i;uridinf;: (Program Plan i n  Thousands o f  Doll.arx) 

FY 1964 FY 1365 FY 1906 -- --_---. 

a. Funding; by P r o j e c t  Element.: 

Ma.nne d Space F 1 i gh 1; Environmental 1 J 7'70 1 , 1y1 
Ua t.a Supp o r t 

Ad;.va;n c E: d 0 r b  i t a l  M i  s s ions  290 2 J 3:19 7 J goo 

30c 

TOTAL 1 400 3,789 5 J 35,c 
I--.__ 100 -- Flanc tzry  Missions 20 

I,. ContJnuation vs  . New: 
Cont.inuat.ion of e x i s t i n g  

contrzc t,s 8c g r a n t s  

c!. Ur;iversl ty Contracts:; eC Grants 

1. J 785 7 J go0 
710 2 ,  304 1,450 

110 62 1 , 790 
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3. S p e c i f i c  mechanisms or channels for program coordinat ion with 
o t h e r  i n t e r e s t e d  agencies:  

Coordinating Panels 

Nat ional  Space S ta t> ion  Planning Subpanel of the Manned Space 
F l p  - 

Purpose: To implement the  DOD-NASA agreement to make maximum 
u t i l i z a t i o n  of c u r r e n t  and planned manned E a r t h  o r b i t a l  s t u d i e s  
i n  e s t a b l i s h i n g  requirements and meeting the ob jec t ives  of both 
t h e  DOD and NASA. 

G S S A  - r o l e :  OSSA reviews DOD sc ience  planning and provides  i n -  
formation t o  DOD on NASA sc ience  planning for manned E a r t h  
u i > b i  t.al space s y s  tems . 
Members: NASA: 14r. W i l l i s  B. F o s t e r ,  O S S A  

Dr. Michael I. Yarymovych, OMSF 

Other Agencies: Department of Defense. 

Prop;ram Areas being coordinated w i t h  o t h e r  Agencies 

U .  A. Geological Survey, Department. o f  t he  I n t e r i o r  

d u p p o r t  o f  l u n a r  geo los i c  mapping and a n a l y s i s  of l u n a r  t e r r a i n  
I'cczt,ures t o  a s s u r e  development o f  information concerning the  
!unar su r face  that w i l l  be adequate both for ass ign  of M e  Apollo 
,pacecraf t  and for t.he planning of l u n a r  su r face  opera t ions  by 
Apollo a s t r o n a u t s  ( t r a n s f e r  of funds) .  

Defense I n t e l l i g e n c e  Agency, Department of Defense 

Coordinat-ion of NASA requirements placed on the  Aeronautical  
Chart, and Information Center and Army Map Serv ice  t o  i n s u r e  
consis tency with DOD p lans  for t hese  agencies .  

Aeronautlcal  Chart and Information Center,  C. S. A i r  Force,  
Department' of Defense 

;;upport. of l u n a r  topographic mapping t,o a s su re  development. of 
information concerning the  l u n a r  su r face  that-  w i l l  be adequate 
bot,h for Apollo s p a c e c r a f t  design and f o r  l u n a r  su r face  opera- 
t . ions planning ( t r a n s f e r  of funds) .  
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Corps of Engineers,  U. S. Amy, Department --- 
-- 

L5upport. o f  l u n a r  topo3raphlc mapping t o  assure developrn2n.t 2f 
information concerning t h e  lunar  s u r f a c e  t,hat. w i l l  be a9equste  
b o t h  Tor  k p o l l o  spacecral ' t-  des ign  and for l u n a r  s u r f a c e  opera-  
t : :;r , ilarin:. ig ( ti-ansi'tl? ci' funds) .  ( N A S A  requirements for 
Lu,iaL> i n p s  i'rom ACIC and AFIS are coordinated through tilt: 
h i -  rizd 'pscc: Sclence procram to avoid  d u p l i c a t i o n  of e f  ?-) -t . ) 
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FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: MANNED SATELLITE SCIENCE 

1. Projec t  Description: Manned S a t e l l i t e  Science includes t h e  planning, 
design, and development of s c i e n t i f i c  i n - f l i g h t  inves t iga t ions ;  
f ab r i ca t ion ,  t e s t i n g ,  and in t eg ra t ion  oft  f l i g h t  hardware and r e l a t e d  
equipment f o r  t h e  Gemini, Apollo Ea r th -o rb i t a l  and extended Apollo 
o r b i t a l  manned missions; and ana lys i s  of t h e  data. co l lec ted  from these  
inves t iga t ions .  S tudies  i n  t h e  f i e l d s  of planetology, geophysics, 
geochemistry, exobiology, s o l a r  physics,  ionospheres, astronomy, 
aeronomy, meteorology, r e l a t i v i t y  and gravi ty ,  and in te rp lane tary  
p a r t i c l e s  and f i e l d s  are among t h e  s c i e n t i f i c  i nves t iga t ions  being 
developed f o r  implementation on manned space missions.  Pa r t i c ipa -  
t i o n  of t h e  s c i e n t i f i c  community i n  a l l  phases of development from 
planning through data ana lys i s  i s  being s o l i c i t e d  and encouraged 
through appropriate  cont rac ts  and g ran t s .  I n d u s t r i a l  firms capable 
of developing instrumentat ion t ha t  i s  able  t o  meet s c i e n t i f i c  require-  
ments and t o  operate r e l i a b l y  under space f l i g h t  condi t ions are u t i l i z d d  
through development contracts .  Training of t h e  as t ronauts  i n  re levant  
genera l  s c i e n t i f i c  d i s c i p l i n e s  and i n  t h e  s c i e n t i f i c  procedures required 
f o r  s p e c i f i c  i nves t iga t ions  i s  a l s o  being undertaken. 

2. Projec t  Funding (Program Plan i n  Thousands of Dol la rs ) :  

FY 1964 FY 1965 FY 1966 
a.  Funding by Pro jec t  Element: 

Gemini Science 1,001 587 2,000 
Apollo Earth-Orbi ta l  Science 78 5 - 0- 6,000 

TOTAL 1,786 58'7 8,000 

b.  Continuation vs New: 

Continuation of ex i s t ing  cont rac ts  -0- 587 2,600 
and g ran t s  

New cont rac ts  and g ran t s  1,786 -0- 5, I+oo 

c . Universi ty  cont rac ts  and g ran t s  142 160 2,090 



3. Specific: mechanisms or channels for program coordination wY;h o t ?e r  
i n t e re s t ed  agencies: 

-- -- 
--- 

Coordinating Panel 

Manned Ena.ce F l igh t  Exneriments Board 

--. Furpose: 
f l i g h t  ndssions,  and to recommend t o  t h e  Associate Administrator 
for Manred! Space F l igh t  f o r  f i n a l  approval, t h e  experiments t o  bl: 
conducted on each manned space mission. 

To develop coordinated experiment plans f o r  msn,ie:! spd3e 

OSSA Role: OSSA presents  t h e  approved NASA s c i e n t i f i c  exFerimen-;s 
t:, t h e  Eoard, and p a r t i c i p a t e s  i n  considerat ions of t h e  Board t o  
assure t h a t  t he  OSSA es tab l i shed  s c i e n t i f i c  p r i o r i t i e s  a re  i-ecogiiized 
i n  r e l a t i o n  t o  t h e  re2.ative p r i o r i t i e s  of t h e  engineering a r x  meciical 
experiments proposed by OMSF, OART, and by t h e  Department of' Defense. 

--- 

f d e m b 2 r s :  --- NASA: D r .  George Low, OMSF, Chairman; D r .  Homer E .  NeiJe 11 
OSSA; Dr. E:. E .  Bisplinghoff,  OART; D r .  Bert A .  I lenic-e,  
OMSF, Executive Secretary; o thers  a t  i n v i t a t i o n  of 
D r .  George bIueller, Associate Administrator f o r  a blannc>d 
Space F l igh t ,  NASA. 
3 ther  Agencies: Department of Defense. 

Other Agencies 

Weather Bureau, U .  S. Department of Commerce: ---- 
Incli ision 3f Weather Eurenu's proposed s c i e n t i f i c  experiments i n  t h e  
planned s c i e n t i f i c  a c t i v i t i e s  f o r  Pro jec t  Gemini. 

U. S. N:uvy, Department of Defense: --- 

Coordination t o  avoid dupl icat ion of e f f o r t  between agencies i n  
planning s c i e n t i f i c  experiments f o r  Pro jec t  Gemini,, e spec ia l ly  
specfific experiments Froposed by s c i e n t i s t s  a t  Navy research 
f a c i l i t i e s .  

A nuribel- 0:' t h e  agencies now coordinating with t h e  Manned Spsce 
Science : B G T  program would be involved i n  extended Apollo m i  3 sion s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: MANNED LUNAR SCIENCE 
1. Project  Description: Ivlanned Lunar Science focuses i t s  a c c i v i t y  on 

t h e  planning, design, and development of s c i e n t i f i c  i nves t iga t ions  
and equipment; f ab r i ca t ion ,  tes-cing, and in t eg ra t ion  of f l i g h t  
hardware; and d a t a  ana lys i s  t o  be conducted as part of m m e d  lunar 
missions.  The goal  of manned luna r  science i s  t h e  development of 
an orderly s c i e n t i f i c  pro&rani for t h e  explorat ion and siudy of t n e  
IvIoon. yilis i l l C l U d C S :  i nves t iga t ions  f o r  ea r ly  Apollo missions i n  
the s c i e n t i f i c  f i e l d s  of geochemistry; atmospheric, thermal and 
g r a v i t a t i o n a l  measurements; geophysics, including passive and 
a c t i v e  seismology; mineralogy and petrology; and t h e  biosciences.  
For la.cer or Pos L- Apollo missions, t h e  involverxnt of every space 
science d i s c i p l i n e  i s  foreseen.  

Encouragemen, of sc i enk i f i c ,  un ivers i ty ,  arid i n d u s t r i a l  parLicipa- 
u50x1 -in all per t inen i  phases of the developieni of potenLial inves- 
t i p - c i o n s  t c  being undertaken tnrougn research g ran t s  and cont rac ts .  

Effort, is a l so  bcinz d i rec ted  t o  Lhe t r a in ing  of t h e  as t ronauis  i n  
re levano general  s c i e n c i f i c  d i s c i p l i n e s  and i n  Lne sc i e r i i i f i c  
pi-ocedwes required f o r  p lamed invcs t iga i ions .  

2. Pro; cci, llluzding (Procram Plan i n  Thousands of Dollars)  : 

a. I b n d i n ~  by Project  Element: 

Apollo Science 2,434 6,924 14, loo 
500 590 Pes i- Apollo Science - 

TOTAL 2,434 7,424 15,050 

. ConLinuation vs .  New: 

ConLinuaLion of exisLing 
coni rac ts  and g ran t s  -0- 6,924 14,195 

2,434 500 85 5 iJew con .raci ,s  and grancs 
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3. SpecifiI- mechanisms o r  channels f o r  program coordination u i  -- th o ther  
interes-sed - agencies : 

--- Coast; and Geodetic Survey, Department of Commerce 

Supper; o f  ass i s tance  of NASA i n  preparing geodetic maps and  o tker  
i,oo:Ls I 'x use I n  m m e d  :;pace systems reen-iry and l and i rg  guidarce  
arid contrIl ( t r a n s f e r  of Punds). 

---- ;3 .  Geological Survey, Department of t h e  I n t e r i o r  U. 

U t i  l i z a i i o n  of USGS personnel as i n s t r u c t o r s  i n  the  geologic. 
( se lenologic)  t r a i n i n g  o f  as t ronauts  f o r  lunar missions, and as 
consultants i n  t h e  pl.amiing of the geological  selenological  :ispect,s 
of lunsr missions (tr.an:;fer of funds). 
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RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1966 ESTIMATES 

O F F I C E  OF !BLCE SCIENCE AND APPLICATIONS 

PROJECT TIT&l: SUSTAINING UNIVERSITY PROGRAM 

1. Projycl: - I l e sc r ip t ion / Jus t i f i ca t ion :  - The Sustaining Universi ty  Program 
was in;iui;uratcd to increase  n i v e r s i t y  p x t i e l p z t l o n  i n  research  i n  
aeronaut ica l  and space sciences and engincaring required t o  e n s w e  
successfu l  f u l f i l l m e n t  of t h e  n a t i o n a l  space e f f o r t  The Progxiam's 
ob jec t ives  are: (1) t o  increase  t h e  supply of s c i e n t i s t s  and engi- 
neers t r a i n e d  i n  space-related areas; 
i n  acquir ing adequate research  fac i l i t i es  e s s e n t i a l  t o  t h e  invest iga-  
t i a n  of space; and ( 3 )  t o  encourage new, c r e a t i v e  approaches a rd  to 
develop increased c a p a b i l i t i e s  f o r  t h e  conduct of space-i?elatec 
research  ., 

( 2 )  t o  assist i n s t i t u t i c i n s  

Un ive r s i t i e s  are t h e  only knowledge-creating i n s t i t u t i o n s  t h a t  produce 
more tr%ai-ned people than they consume and, through construct ive oper- 
ati.ona:. methods f o r  implementing t h i s  Program, NASA is securing t h e i r  
maximuni d i rec t  cont r ibu t ion  t o  t h e  na t iona l  space e f f o r t ,  
wi thin t h e  ex i s t ing  academic s t r u c t u r e  of t h e  un ive r s i ty ,  r a the r  than 
foster:.ng a c t i v i t i e s  which tend t o  weaken it, w e  are forming pirt:ne:r- 
sh ips  c r i t h  t h e  u n i v e r s i t i e s  i n  which they bear  an appropr ia te  :hare 
of r e s p o n s i b i l i t y  t o  commit t h e i r  material and human resources  on 
behalf of' t h e  na t iona l  space e f f o r t .  
more fzwi-tful  research and u s e f u l  fundamental knowledge, the highly 
t r a ined  manpower from which w i l l  come our inves t iga to r s  and prc'gram 
managers of tomorrow, and more l abora to r i e s  t o  house t h e  research 
nececsiiry f o r  t h e  eventual  conquest of space. 

f3y clperating; 

Such par tnersh ips  a r e  prcducing 

2. Prck .2 :  E'ur:ding ( P r q r m  Plan i n  Thousands of Dollars)  : - -- 
rY 11966 -- FY 1964 FY 1965 

a. Furtdj.nrr bv Pro jec t  Element: 

Training 
Fac: i1.i.t ies 
Research 

19,812 25,000 30,000 
12,000 10,000 12, OQO 

18 000 2- 11,000 8,108 

Project Tota ls  40,000 46,000 60 , 000 
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b. Continuation VS. New: 

Continuation of ex i s t ing  
con t r ac t s  and. g r c n t s  20,485 30,465 39,000 

New con t r ac t s  and g ran t s  19,515 15,535 21,000 

Project Totals 40,000 46,000 60,000 

c. Universi ty  Contracts and Grants:40,000 46,000 , 60,000 

3. Speci f ic  Mechanisms or Channels f o r  Program Coordination With Other 
In t e re s t ed  Agencies: 

a. Close l i a i s o n  is maintained with t h e  PSAC and t h e  NAS-N.RC along 
with membership on t h e  FCST t o  ensure t h e  f u l l e s t  poss ib le  
coordinat ion of a c t i v i t i e s  a t  a high l e v e l  within government. 

b, Coordination with program adminis t ra tors  i n  f e d e r a l  agencies 
having s u b s t a n t i a l  research,  t r a i n i n g ,  and faci l i t ies  programs 
is  accomplished through t h e  following groups: 

Science Information Exchange 
AEC-NSF-NASA Group 
Interagency Task Force on Federal  Education Programs 
NSF F a c i l i t i e s  Review Panel 
Federal  Fellowship Administ. na to r s  
Interagency Meetings of Physics Research Administrators 
Federal  Chemistry Interagency Group 
Interagency Chemical Rocket Propulsion Agency 

C. Cooperation with t h e  following major f e d e r a l  sponsors of s c i e n t i f i c  
and engineering research is e f f ec t ed  by exchanging monthly lists 
of proposals and ac t ions ,  as wel l  as summaries of t h e  p ro jec t s  
supported during longer repor t ing  periods: 

(1) Amy Research Office - Durham 
( 2 )  A i r  Force Office of Aerospace Research 

( including Cambridge Research Center & Office of S c i e n t i f i c  Research) 
( 3 )  Office of Naval Research 
( 4 )  Atomic Energy Commission, Division of Research 
( 5 )  National Science Foundation 
(6) National I n s t i t u t e s  of Health 
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b. NASA In-House Direct Manpower: 

* These t o ta l s -  r e f l e c t  a l loca t ion  of personnel t o  Centaur Deve:Lopment. 
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6. -.iect procurement: 

a. Current Status: 

(1) Type of cont rac t :  A cos t  plus fixed fee contract  (NAS 3-3232) 
has been negotiated with General Dynamics Astronautics.  
contract  includes seven development vehic les  and seven procure- 
ment vehic les .  
of t h e  contract  a l locab le  t o  Centaur Development. 

This 

The d a t a  provided below i s  only t h a t  por t ion  

(2) Cost negotiated t o  date:  $234,782,000 

(3) Scope negotiated t o  da te :  Present scope of t h e  contract  
c a l l s  f o r  de l ivery  of e ight  f l i g h t  Atlas-Centaur launch 
vehicles ,  associated launch serv ices ,  and a ground t e s t i n g  
program. 

b.  Anticipated Changes: 

(1) Estimated add i t iona l  cos t s  involved: $9,205,000 - Total  
estimated authorized and ant ic ipa ted  changes through 
completion of program. 
at $4.8 mi l l i on  and at $3 .O mil l ion  i n  FY 1966. 

Tota l  FY 1965 chaages a r e  estimated 

( 2 )  Additional scope involved: None 

(3) Estimated da t e s  changes w i l l  be negotiated: Various changes 
i n  process.  

7. Project  Changes Since Fy 1965 Pres ident ' s  Budget: 

a .  Project  Objectives: No changes 

b. Project  Content: Development of u-prated &lo engine through t h e  
&lo engine improvement program. 
program and modifications based on f l i g h t  test experience. 

Ektensive weight reduction 

c .  Project  Schedules: D i f f i c u l t i e s  experienced i n  t h e  Centaur s tage  
of t h e  last f l i g h t  t e s t  have caclsed a s l i p  of two f l i g h t  t e s t s  from 
c'y 1964 t o  cy 1965. 

d .  ProJect Funding: None 

8. J u s t i f i c a t i o n  of FY 1966 Budget Estimate: Funding i n  Fy 1966 i s  for -the 
continuation of t h e  development program, development of t h e  Centaur two- 
burn capabi l i ty ,  e f f o r t s  t o  improve engine performance, reduce vehicle  
weight, and enhance o v e r a l l  r e l i a b i l i t y .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

,OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: FLOX PROGRAM 

1. Pro jec t  Description: "his p ro jec t  w a s  - - i i t i a ted  t o  Livelop an 
increased performance capab i l i t y  of t h e  A t l a s  launch veh ic l e  through 
t h e  use of a mixture of l i q u i d  f l u o r i n e  and l i q u i d  oxygen as t h e  
oxid izer .  Although o r i g i n a l l y  planned as a f l i g h t  p ro jec t ,  t h i s  
effori; has  been reduced t o  a supporting research e f f o r t  leading toward 
an advanced Hydrogen-Fluorine technology development. 

2 .  Project  Fundin&: (see a t tacned)  

3. J u s t i f i c a t i o n  f o r  FY 1966 Budget Es t imate :  

a. I d e n t i f i c a t i o n  of Requirements by Major Function, Ac t iv i ty  and/or 
End Items Funded: No FY 1966 requirements 

b .  Contractor Manpower (by yea r  f o r  each s u b s t a n t i a l  se rv ice  cont rac t  
funded under t h e  p ro jec t ) :  No cont rac t  negotiated 

c. Services of Other Government Agencies: None 

d .  FY 1966 Procurement of C a p i t a l  Items: None 
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RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1966 ESTIMATES 

OFFICE OF SPA@ SCIENCE A N I  A?PLICATIONS 

-_I_-- PROJECT TITLE: LAUNCll_-iEEI CLZ SR&T 

1. ?r o j e c  t Cie s c r i p t  i on/ J u s  t i  f i c a  t i  on : The purpose of launch v e h i c  l e  
s u p p o r t i n g  r e s e a r c h  and t echno logy  i s  t o  conduc t  a n  a c t i v e  e f f o r t  
d i r e c t e d  tcward t h e  development of new t echno logy  and t e c h n i q u e s  t h a t  
P G Y  be r e q u i r e d  t o  s u p p o r t  f u t u r e  unmanned m i s s i o n s .  T h i s  e f f o r t  
i n c l u d e s  t h e  devclopment of s e l e c t e d  subsystems and components wh2n a 
c l e a r  n e c d ,  based on advanced s t u d i e s  o r  o t h e r  s o u r c e s ,  i s  d c n o n s t r a t e d .  
Th i s  prog,ram u t i l i z e s  d a t a  a v a i l a b l e  from o t h e r  NASA o f f i c e s  (OART and  
OF!SF), o t h e r  a g e - c i e s  (DOD and A E C ) ,  and i n d u s t r y  t o  s t u d y  t h e  n a t u r e  
a n d  ~ l e s i t ~ n b l l i t y  of changes t o  launch v e h i c l e  sys t ems ,  subsy: ; tens  and 
comp. :nrn t : s  v h i c h  may be n e c e s s a r y  t o  a c h i e v e  t h e  most econm::cal  use 
of lc>qiilc!h \,chic l e s .  

- 

2 .  P r o j c c t  I 'und 'ng (Program P lan  f.n Thousands of D o l l a r s )  : 

FY 1 9 h 6  -- FY 1964 FY 1965  

~ 7 IC! -:it; by P r o j e c  t J.lement : - - -  - - -  rliiit! Sehavi o r  Ytudjes  480 
7c!iic.le Svstems St t id i e s  316 l,b75 1 ,500  
> r ( ? p ~  L c: i on Techno 1 ogy 49 1 7,000 2 , noo 

\:ii t d a n c c  System -..- ---  1,000 
p?> l :  e d  Flathematics 433 100 500 

- 

' rota 1 $1,720 $3,575 $ 5 ,  GOO 

b. ( in% iniia t i  on v s .  Rew: 
: o ? t  i n n a t i o n  of e x i s t i n g  

: o n t r a c t s  and  g r a n t s  563 1.00 - - -  

??t?,J Icontracts  and g r a n t s  1 ,157  3 ,475  5 ,0CO 

e .  I ' n i v e r s i t y  c o n t r a c t s  and g r a n t s  - -- - - -  - - -  

3 .  - S p e c i f i c  mechanisms or  c h a n n e l s  f o r  program c o o r d i n a t i o n  w i t h  o t h e r  
i n t e r e s t e d  a g e n c i e s :  
-_I- 

( 1 )  134liT r ev jews  a l l  Sripporting Research Tasks.  
('2) Launch V e h i c l e  P a n e l  of t h e  NASA/nOD - Aeronau t i c s  and P s t r o i i a u t i c s  

'ocrrdinat-ing B o a r d .  
(3) VASA iau- ich  Vchi c ' r  3i16 " r n p u l s i o n  AdvisJry Broup--aade up 0: 

[ l n i v e r s j  t y  and  ~ al'  , C I  i "  1 o n s u l t a n t s .  



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: LAUNCH VEHICLES - ADVANCED STUDIES 

1. Project.  Descr ip t , ion /Jus t . i f ica t ion :  Launch veh ic l e  advanced 
s t u d i e s  a r e  direct .ed toward answering c r i t i c a l  v e h i c l e  pro-  
gram quest ions and providing information requi red  t o  understand 
fut-ure  mission needs f o r  launch veh ic l e  support,, so  that  they 
may be r e l a t e d  t o  a v a i l a b l e  v e h i c l e s  and p o t e n t i a l  veh ic l e  
developments. A cont inuing mission a n a l y s i s  and pre l iminary  
design e f f o r t .  i s  necessary t30 a s s e s s  and apply developments i n  
the var ious  a r e a s  of launch veh ic l e  t.echnology t o  t he  new demands 
placed on t h e  space t r a n s p o r t a t i o n  system. This effor t .  provides  
management a source o f  data f o r  dec i s ions  as t o  when and what new 
prograins are tm be undertaken. It. permi ts  informed judgments on 
the a l l o c a t i o n  of  resources  amon; var ious  research  and develop- 
1;lcllt ? f I ' O * - t S .  

2 .  P r o j e c t  Funding (Program Plan i n  Thousands of Dollars): 

FY 1964 FY 1965 FY 1966 
a. Funding by P r o j e c t  Element.: 

Advanced St3udies $ 180 $ 925 $3 J 000 
b. Continuat.ion vs.  N e w :  

Continuation o f  exis t . ing 
c o n t r a c t s  and grant ,s  -0- 500 2,200 

New contz-ac t s  and grant ' s  180 425 800 
C .  Univers i ty  cont , racts  

and g r a n t s  -0- -0- -0- 

3.  S p e c i f i c  mechanisms o r  channels for program c o o r d i n a t i o n  with 
o t,her i n t - e re s  ted  agencies  : 
Eff 'or t?s  are coordinated thru:  
( a )  Off ice  o f  Programs, Planning Review Panel NASA. 

( b )  Launch Vehicle Panel o f  NASA/DOD Aeronautics and Ast.ronaut,ics 
Cocrdinating Board. 

( c )  NASA Launch Vehicle and Propulsion Advisory Group--made up o f  
Univers-ity and  1 ridustry cocsu l t an t s  
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RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1966 ESTIMATES 

O F F I C E  OF SPACE SCIENCE AM) APPLICATIONS 

PROJECT T I T L E  : OPERATIONAL VEHICLE SUPPORT 

1. -- Project  Description: The objec t ive  of Operational Vehicle Supliort 
i s  t o  provide &equate support -to operation& (beyond the  deve:!op 
men-t, E,ta,ge) launch vehic les .  This suppor’c e f f o r t  includes Lne 
correct ion of def ic ienc ies  uncovered during opera t iona l  use of 
veliicI.e~;, t h e  necessary continued minor product irproverrert-r; t o  
SysLenis, subsystems and components, maintaillance of grourid sup:?ort 
cq,uipl-ier~% and sys  term engineering required f o r  r e l i a b i l i t y  st  id i e s  
ar.,d SJ’ sLer:i coordim’Gion necessary ’ihrougnout t he  operatioiial  life- 
:;rime of a vehicle  sys-t;em. This pro,ject includes t h e  support of  all 
Icmc!h vehicles  unaer khe n.magemenL conrrol  of t h e  O f f i c e  of Space 
Science and Applications,  spec i f i ca l ly :  Scou’i, Delta, Tho:--&em, 
ii;,la:;-.Ae;ena, and A L l a s -  Centaur. 

L L .  lkialysis and JusLi f ica t ion  of Signif icant  Changes i n  Projec?; Funding: 

a .  T d c n L i f i c a t i o r .  of ,?equiremenLs by IbIajor Function, A c t i v i ~ j  
znd/or End Xerris 3mded: 

( I n  Thousands of Dollars) 
FY 1363 

F-- 1966 --- ?: PHIOR FL 1.1‘64 m 1365 
1; 670 P:-odaz t, ISrovernenL 6,292 7 , 463 3,734 

s c ou-L -0- 1,100 633 a00 
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514 4,306 4,257 13,830 

u 4  862 322 480 

System Engineering 
2,000 3,335 2,750 scout -0. 

Delta 
Agena 
Centaur 

400 1,444 600 1,800 
-0- -0. -0- 8,800 

TCYTALS 7,700 13,200 ll, 400 38,900 

b. Contractor Manpower (by year  f o r  each subs t an t id l  se rv ice  
contract  funded under t h e  projeci;):  No s ign i f i can t  se rv ice  
cont rac ts  included under t h i s  p r o j e c t .  

Services of OLher Government Agencies: c .  

PROJECT 

SCOU’L ( mvy ) 
Delta (Navy) 
Agena ( A i r  Force) 
CenLaur 

( I n  Thousands of Dollars) 
FY 1964 FY 1965 FY 1966 

-0- 
30 

2,602 
-0- 

d .  Fy 1966 Procurement of Capital Items 

225 
LOO 

2 , 053 
-0- 

200 
-0- 
6,350 
-0- 

No sing-e major procure- 
ment of c a p i t a l  items are-programmed i n  FY 1966. 
programmed are required t o  support the improvement of e x i s t i x  
c a p a b i l i t i e s  and normal support of launch operat ions.  
estimated value of launch f a c i l i b i e s  u t i l i z e d  for OSSA missions 
are : 

The items 

The 

PROJECF 
LAUNCIl 

LAUNCH SITE FACILITIES 

Wallops Is land 2 scout 
W. T. R. 

Delta E.T.R. 
A-Llas-hena E.T.R. 
Thor- Agena . w . T . R. 
Atlas- Centaur E. T. R. 

ESTIMATED 
VALE3 

5 . 0 1.1 
2.5 M 
14 . 0 M 
50.0 M 
10.0 M 
50.0 M 
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l?UKDT.IX & LRUNCII SCIIEDLZE 

PROJECT: Operational Vehicle support 

FUNDIKG (FY) 1963 & To 
1965 

14,200 

1968 Completion Total - 1967 - 1966 

'65 Budget  32,000 Continuing - - - - - - - - - - - - - - - - - - - 
' G G  P r e v i e w  # I  ,700 13,200 22,500 32,200 32,000 33,500 33,500 - Continuing - - - 
' 6 6  Budget 7,7m 13,200 11,400 3&,9OO 35,'iOO 35,200 35,000 - Continuing - - - 

- - Prior Y r s .  1964 ' 

'i,'roo 13,200 
Spacecraf t & Support  

N 
I 

LAUPUCH SCHEDULE (CY) 

' 6 5  Budget 
'66 P r e v i e w  
'66 Budget 

Subsequent 
to 1969 ---- 1969 - 1968 - 1967 -- 1966 - 1965 - 1964 - 





RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

O F F I C E  OF SPACE: SCIENCE AND APPLICATIONS 

PROJECT TITLE : BIOSATELLITE 

?ro.:ec:i. CbJec-iivcs: 
weight,,Lessness upon primates, small animals, ? l an t s  and o the r  
b i o l o ~ i c a l .  specimens. 
corfoi.n.z:;i2n o-f' wc3..;$itl.cssness and a known sourc!e of gamma radia-Lion 

f ind  o u t  i f  'iiiere are any synerg is t ic ,  anta,gonistic or oblier 
cffecLs, or i f  t!:ere are no e f f e c t s .  To inves:-Lgai,e t h e  e f f e c t s  on 
:,'Le t i o l o c i c a l  rli;.t;:-ns of l . iving organisms or remoTia1 from t n e  ear-1.12's 
Zravikat ional  and o ther  inf luences.  
- nvc rc s u l t  ed  i :I i:d i cat,i ons of cardiovas ciilar zxl \-e st ibular prob:.ms 
1 , ~  man f ' r s i n  cx Led space f l i g h t s .  The basic ;..-.search on t h e  effc:cLs 
of weigri L 1  cssn aiid radiaLion on primates ant3 oi,her l i v i n g  crgan:.srils 
.i s e x p e c L d  do p!:o-,.ride c lues  and quanticatiTvre r e s d t s  which w i l l  assis:> 
:, le 3f-Cic:c sf i+lailr.ed Space Fl lght  i n  the solu;;ios of t hese  prc"l;lem:;. 
3 07: .-ah iLnfomation on t h e  e f f e c t s  of Lhe space emironmeni par  ;ic- 
i:lzl-:L.:{ wej.l-:r ' lessness upon the  Xosa ' ie l l  ?.LIE: support system a i d  

To quant i ta t iveLy determine c e r t a i n  e f f e c t s  of' 

To determine the  b io log ica l  effects of t h e  

-- 

Recent US[\ ' and USSR space f'l:.gh-Ls 

qpon tile eq.ginee:-:.n: aspec ts  involved i n  op:;'li.,iOll. 

~. ; ' ro , jec ,  :'cl:iL :Ti:;: /, rcrles of s ix  launches is sc juied.  Launches w i l l  

oy[ ; i ;  :.I, r l . 1 ~  ',-,.ynented Improved DelLa. 2 a :?  veh ic l e .  Orbi ;a1 
.[l.i.,p., ,i.x - .  111 vaq,~ Irorn :; t o  30 days, depeiid: rib, on the expwimeiiLs 
aboard, ?ie .3-d,2lr fllgli-i; i s  t o  determine the s>:ne:-:;istic, ant.agon.lslii. 
o r  oiu:ier ~ : f f c c , s  of combined weigh-tlessness and r au ia t ion  on mima:!s, 
planle. and c e l l s ,  as w e l l  as general  biology experiments; t k i e  21-clay 
f1t:;lii i s  t o  investigai;e t h e  e f f e c t s  of t h e  space environment on 
i).iologi c3:. r?y,,hiis and  ;he e f f e c t s  of weightlessness on cellu3.ar p:?oc- 
e s s e s  i n  p1ar:t;s and animals; and t h e  3Gday f l i $ - t  i s  -;o de-teimine t h e  
e f f e c i  s Oi: pmlonged weightlessness on primates' cardiovascular sy;-terns, 
ccn~,rs.l rtervo;is systems and behavior. All of Lhese experiments m q u i r e  
recove.i?-. 
,.,:e rczmvr;,~ serv ices  ( Lrainiiig of crews, t e s t i n g  and conduct of s i x  
recovery niss.ions b y  aerial retrieval)  w i l l  be provided by t h e  A i r  Force. 
<n ;he evenl, of a water landing, backup capab i l i t y  i n  t h e  forri of ships 
and I.elic:op?;e;-s may also be provided by t h e  Air Force. 

--- 
ci)r:sis', cr f '  <, spa r tf tJ  w i t ! i  recoverable expc-r. :m mpsule  pl.ece6 i n L s  

, .  

Fach f l5ght  w i l l  have a dupl ica te  f o r  t h e  pu-pose of ba:kup. 
l i l '  
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5.  Pro jec t  Manpower: (Man-Yews) 
Fy 1 9 G  m 1965 m 1966 m 1967 

a.  Contractor: GE 34 246 152 60 

b .  NASA In-House Direct 
Manpower : 

6. Pro jec t  Procurement : 

a. Current Status:  

(1) of cont rac t :  CPIF 

( 2 )  Cost negotiated t o  da t e :  $24,023,000 

( 3 )  Scope negotiated t o  da t e :  Design, develop, f ab r i ca t e ,  and 
tes t  s i x  spacecraf t ,  experiment prototype hardware, prototype 
spacecraf t  hardware, spares, and aerospace ground equipment. 
The prototype hardware w i l l  include those  items necessary f o r  
t e s t i n g ,  as w e l l  as a t t i t u d e  cont ro l  system components f o r  
v e r i f i c a t i o n  of t h e  con t ro l  constants .  
equipment w i l l  include those  items necessary f o r  handling, 
t r anspor t a t ion ,  f i e l d  assembly, and checkout and mating of 
Lhe spacecraf t  and i t s  launch vehic le  subsequent t o  t h e  
manuf‘ac”iurin.g cycle .  A s s i s t  Ames Research Center i n  t h e  
necessary in t eg ra t ion  e f f o r t  on the experiments and launch 
vehicles and assist i n  the launch and recovery operat ion.  

The aerospace ground 

b . Anticipated Changes: 

(1) Est imated add i t iona l  cos t s  involved: &,OOO,OOO 

( 2 )  Additional scope involved: Changes i n  t h e  spacecraf t  due t o  
t h e  Improved Delta, t h e  addi t ion  of instrumentation and tele- 
metry, and o ther  increases  i n  the experiment requirements. 

( 3 )  Estimated d a t e s  changes w i l l  be negot ia ted:  During FY 1965 
and m 1966. 

7. Pro.ject Changes Since FY 1965 Pres iden t ’ s  i3udget: 

a .  Froject  Objectives: No change 
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b.  Pro,ject Content: The launch vehic le  w a s  changed from two Cieltari 
and four  'Thrust Augmented Deltas t o  s i x  Improved Thrust Augmented 
Del-k~s. ' k i s  change should provide an optimum spacecraf'u desigri. 

c .  Pro,ject Schedules: The first f l i g h t  has  been deferred one quar te r  
because of' t h e  change i n  vehic les  t o  s i x  Improved Thrust Augmented 
Del;as reguii-ing a rmdif ica t ion  of t h e  spacecraf i  configurat , ion,  
and becsuse 01 -2 l a g  i n  experimenL developneni. 

U .  Fro,;ecu i 'mdin,;: 
ove:r Lie  $l2,7OO,OOC ini ; ; ia l ly  planred t o  provid? Tar incl-eascd 
cos:s  lo:' L i l e  s p x e m a i ' i  and experiment developn;riAc. 

An add i t iona l  $3,300,000 was required i n  F!! l.S~d:, 
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FUNDING & LAUNCH SCEEDULE 

1 4 1 
1 4 1 

? 
4 2 

PROJECT: B i o s a t e l l i t e  

FUNDING (FY) 1963 & To 
1965 1969 Completion Total 

7 
1968 - 1967 - 1966 - - Prior Yrs. 1964 

Spacecraft & Support 
- 36 J 859 '65 Budget A-F 1,959 8,500 12,700 ~0,000 3,700 - - 

'66 Preview A-F 1,959 8,500 16,000 16,000 4,000 - - - 46,459 
- - 46 , 459 '66 Budget A-F 1,959 8,500 16,000 16,000 4,000 - 

Leunch Vehicle 
Al locat ion 

'66 Preview - - 9,000 7,900 2,000 
- - 17,700 

- - - 18,900 
'65 Budget - - 6,500 11,200 - - 

'66 Budget - - 9,000 12,000 - - - - 21 J 000 
N Subsequent 

1968 - 1969 to 1969 
c_ 

1967 - 1966 - 1965 - 1964 LAUNCH SCHEDULE (CY) - N 

'65 Budget 
'66 Preview 
'66 Budget 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPAQCE; SCIENCE AND APPLICATIONS 

PROJECT TITLE; : AUTOMATED BIOLOGICAL LABORATORY (VOYAGER--PAYLOAD) 
1. 

2. 

3. 

4. 

5. 

6. 

Projec t  Objectives: 
Laborato:?y t o  be used as a major payload on Voyager missions.. 
ABL would be a la rge ,  highly in t eg ra t ed  s e t  of experiments designzd 
f o r  long operation ( 2  e a r t h  yea r s )  on t h e  surface of Mars fo:? t h e  
purpose of de tec t ing  and describing b i o l o g i c a l  and chemical evidence 
of l i f e .  

To design and develop an Automated Biological 
!I%? 

Project Content: -- The f i r s t  phase of t h i s  p ro jec t  i s  a study e f f o r t  
t o  ac:com]~lflsh p ro jec t  d e f i n i t i o n  and design work t o  i d e n t i f y  t h e  
b i o l o g i c a l  experiments and assoc ia ted  support equipment t h a t  w i l l  
compyise t h e  in tegra ted  experimental package known as t h e  Automated 
Bio logica l  Laboratory. This i n i t i a l  study e f f o r t  i s  ochedu:Led f 3 1  
compl-etion i n  August 1365. 
with a fo1:Low-on study e f f o r t ,  t h e  f a b r i c a t i o n  of f e a s i b i l i t y  t e s t  
hardware, and t h e  t e s t i n g  of t h i s  hardware e i t h e r  a t  t h e  c o n t r a c t x  
plant; o r  a NASA f a c i l i t y .  

Summary -'reject - Schedules: (See Attached) 

Pro jec t  Funding: -- 
Projec t  Manpower: - (Man-Years) FY 196.5* 

a. Cont:ractor( s):  9 (Ph i l co )  

The FY 1966 period will primarily be involved 

( See Attached) 

b. NASA In-House Direct 
bIanpower 

f 

No adti:it:ional manpower es t imates  have been provided because t h e  
scope of t h i s  p ro jec t  v i11  be determined as a r e s u l t  of t h e  
study ~coiitract . 

Projec t  :?rocurernent: - 

a. Chrren-; S ta tus :  

(1) Type of contract:  CF'FF (Funded from S B T )  

( 2 )  Cost negotiated t o  date: $367,000 

( 3 )  Scope negotiated t o  date: A one year study e f f o r t  t o  review 
objectives,  define t h e  experiments, e s t a b l i s h  vehic le  and 
spacecraft  inter-f'ace requirements, and complete t h e  prelimi- 
nary design f o r  a n  Automated B i o b g i c a l  Laboratory to la3d 
011 Mars and othei. p lane ts ,  
t e r r e  str ia1 l i f  E'. 

and search f o r  and describe ?xtra- 
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b. Anticipated Changes: 

7.  

(1) Estimated a d d i t i o n a l  c o s t ( s )  involved: -- t o  be determined 
by study e f f o r t .  

( 2 )  Additional scope involved: -- See I t e m  2 above. 

( 3 )  Estimated date( s )  change(s) w i l l  be negotiated: -- 1965 
Projec t  Changes Since FY 1965 President ' s Budget: 

a. Pro jec t  Objectives: This p ro jec t  was i n i t i a t e d  after t h e  
Pres ident ' s  Budget f o r  FY 1965 was  prepared. 

b. Pro jec t  Content: 

c. Pro jec t  Schedules: 

d. Pro jec t  Funding: A study cont rac t  f o r  $367,000 w a s  awarded 
t o  t h e  Philco Aeronutronics Engineering and Research Center, Newport 
Beach, Cal i forn ia ,  i n  August 1964. 

8. J u s t i f i c a t i o n  of F Y  1966 Budget E s t i m a t e :  

1.n FY 1966 t h e  stated fund requirements w i l l  be used t o  procure and 
f a b r i c a t e  f e a s i b i l i t y  t e s t  hardware, and t o  provide f o r  appropriate 
t e s t i n g  of t h i s  hardware, The accomplishment of t h i s  phase of t h i s  
p ro jec t  during FY 1966 i s  e s s e n t i a l  i n  order t o  provide a package of 
experiments which will i n t e r f a c e  with t h e  l imi ted  launch oppor tuni t ies  
which are ava i l ab le  t o  t h e  Voyager mission. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND A PPLICATfONS 

PROJECT TITLE: BIOSCIENCE SUPPORTING, RESEARCH AND TECHNOLOGY 

1. Project;. Description/Justification: The Supporting Research and 
Technol-ogy Program provides  the  ~ y 3  cessary background cf t .heore.t ica1 
and l abora to ry  research  t o  de f ine  the experiment.s Do ‘ce c a r r i e d  out, 
i n  space,  t-o devise  t.he t.echniques and instruments  t.0 be ut . i l i :zed,  
and t.0 enable t.he b i o l o g i s t s  t o  i n t e r p r e t .  the  space f l i g h t ,  da t a .  
I n  addt-t.:ion, fundamental research i s  performed t-o proL3de basi 2 
unders’,a:ndfng o f  eart.h base- l ine  data and t o  determine paramet:?rs 
use:ful for t ,he search f o r  e x t * r a t e r r e s t i a l  l i f e .  
Project - Funding (Program Plan i n  Thousands of Do1:Lars 1 :  

a. Fund.ing -- by P r o j e c t  Element: FY 1964 FY 19612 3’Y .- 1966 
,2 .  

Exobiology 5 , 200 5 , 000 5,030 

Environmental Biology 2,900 2,800 2,810 

Behavioral  Biology 2,100 2,100 2,160 

1,900 2,000 Physical  Biology 1,991 
TOTAL 12,191 11,800 12,000 

b. ContinuatAon - vs. new: 

ContinuatLon of e x i s t i n g  
con t r ac t s  and g r a n t s  

io, 251 10 , 000 4,962 

2,000 

c .  U i ~ i v e r s i t ~ y  con t r ac t s  and 6,050 5,900 6,000 

N e w  cont.ract>s and g r a n t s  7,329 1,555’ 

-- 
gean t s 

3 .  i&s-g:ic m ~ c r  - - - - - ar,is-:s - -_ ___- or channe l s  f o r  p r o g r a n  c m r d i n a t i o n  -- w i t k :  
o t h e r  i f l t e res ted  agencies:  

The R:-oscience Prograrris C i v i s i o n  has seve ra l  rneckanizrns and a 
variei;; of channels f o r  coordinat ing t h e  N A S A  Rioscicnce program 
wit%in YAS4, w i t ? .  o t h e r  government agencies ,  as well a s  w i t  ’ 1  2diJpa- 
t iona-t  o r g a n L z a t i c n 5 .  There i s  c o n s t a r t  and c l o s e  contact P:wF r: 

-- ---- _-___ 
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the  program di rec t .o r  and members o f  h i s  staff with t h e i r  organi-  
z a t i o n a l  counterpar t s  i n  such agencies  as the Atomic Energy 
Commission, the Nat ional  Science Foundation, the Nat ional  In- 
s t . i tu t .es  of Hea1t.h and the Department of Health, Education and 
Welfare. 

I n  add i t ion ,  t h e  Bioscience Programs Divis ion has rep resen ta t ives  
on numerous committees, c o u n c i a  boards and r e l a t e d  groups i n  the 
s c i e n t i f i c  community t o  i n s u r e  t h a t  the bioscience program i s  
coordinat.ed w i  t.h government and educa t iona l  organiza t ions  and t o  
enable NASA t o  maintain cognizance o f  i n d u s t r i a l  bioscience develop- 
ments. Some examples of these  committ~ees are: 

Na t iona l  Advisory Research Resources Commit.tee 
National Advisory Mental Health Council 
Radiobiology Subcommittee o f  t he  Nat2onal Research Council, NAS 
Bioscience dubcommittee o f  the  Space Science S tee r ing  Committ.ee 
Life Sciences Sub-panel of  t he  Supporting Research and 

Technolozy Panel,  Aeronautics and Astronaut.ics Coordinating Board 

The close cooperation and coordinat ion with NASA and DOD i n  the  bio-  
sc ience  f i e l d  1s i l lus t . ra t . ed  by the  L i f e  Sciences Sub-Panel o f  the  
AACB i n  accomplishing the  review and coordinat ion o f  l i f e  sc i ences '  
a c t i v i t i e s  by NASA and DOD t o  avoid undes i rab le  duplicat3on and t o  
achieve  e f f i c i e n t  u t ' i l i z a t i o n  of a v a i l a b l e  resources .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE:: PLANETARY QUARANTINE 
1. -- Pr3 j e c t  Description/Justification: To develop methods and procedures 

f o r  reducing the number of microorganisms t o  a minimum on probr:s t o  
t h e  mcon and t o  completely s t e r i l i z e  capsules dest ined foi* Mar-;iizn 
or other planetary :Landings i n  order  t h a t  t h e  p l ane t s  w i l l  not be 
infected by t e r r e s t r i a l  l i f e .  
or t i rum performance of the capsules and must produce no def:rad~tlori  of 
t h e  r e l i a b i l i t y  of the mission. 

The techniques developed m w ; t  pl?mit< 

2. Projec t  Funding (Program Plan i n  Thousands of Dollars) :  

a,. Flintling by P ro jec t  Element: -0- -0- 1, oan 

b.. C xrcinuation vs. New 

C on-t inua t  ion of ex i s t ing  
cont rac ts  and gran t s  -0- -0- -0- 

N e w  cont rac ts  and g ran t s  -0- -0- 1,000 

- 0- -0- -0,- c. Universi ty  contrac-ts and g ran t s  

3. Spec i f ic  mechanisms or channels f o r  program coordination with o t k r  
--- i n t e re s t ed  agencies: 
n,echani sms and channels fo r  coordinating the Planetary Qit:rzn;ine pro:Iei:t 

The Bioscience Programs Division h m  se-reral 

wi tk  ot .her i n t e re s t ed  agencies. 
assignn~ent t o  NASA of a Publ ic  Health Services  Off icer  t o  serJe a2 chFe’ 
of t h e  Planetary Qlarantine program. 
d i r e c t  contact with t h e  U. S. Subl ic  Health Service and re la t?d  hca l th  
organi:5ations, as w e l l  as providing a f o c a l  point  f o r  E ’ 1  inetary Q~!aran-. 
t i n e  matters.  

Of these ,  the  most irnpoi-t,ant i s  the  

This  assignment kLa, ;  provided a 

The pr inc ipa l  agencies involved i n  the coordination of t q ?  P1ariet:qr 
IS,narmt.ine progran include the U. S .  Public  Health Service of t h e  
l?r-partaent of Rea l th ,  Education and Welfare; the Army Cherzi c z l  Corps, 
in r j  ths World Health Organization. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SFLCE SCIENCE AND APPLICATIONS 

PROJECT TITLE : TIROS/ TOS IMPROVEMENTS 
1. Projec-c O'ojectives: 

used i o r  ;!le identiTica1;ion and -hacking of storms, f r o n t a l  systems, 
hurricanes,  typhoons, e Le. j provide cloud cover and earth- atmosIhere 
heat, bslance with measulrerclent of in f ra red  and r e f l ec t ed  s o l a r  rEdia- 
-i;io~i i n  se lected spec:trd. regions; provide l imi ted  opera t iona l  c.ata 
f o r  weather analyses;  and provide the  technoloa-  i n  support of t h e  
i>peratior.al neteorological  s a t e l l i t e  sys-Lem ( T O S )  . 

To develop t h e  sensors and space t e c h n 2 l o a  t o  be 

2 .  PrcGeci - Content: 
p;'ocurc:d ILO perforrr, -,he following missions: 

Tn:.-ee f l i g h t  models and 1 backup spcecrz.PL w: .U be 

InstrimentitLion 
-__I- 

Configura-t ion 

2 staridard Tiros  _ _  'L'.tros __ (Qre)  80° retrograde c i r c u l a r  CarLwheel 
o r b i t  at 350 in4 camertts 

7 i r o s  ,\ mil 33' Prograde- Apogee; Spin- s k b i l i z e d  2 AVCS cameras and 
&%I:~LUJ) I:' 13,300 13' Perigee S i5  p o s s i b b  a l o w  

r e so lx , ion  rad :om ,( 

A backui, spacecraIC, (1;') for the I; launch i s  planned s ince the highly 
ccccnLric orbik i s  a iiev appl ica t ion  of the TIROS. 
,"or ti-e I;' i s  noL being procured a% t h i s  Lime. In  support ol" ihe 
i ii?GS Oljeraiional S a t e l l i t e  S y s ~ e n  (TOS) t h e  following su'csystcms 
\;ill Lie developed and tes ted  on spacecraf t :  

A launch vehicle  

I , - 7  

> . ProJect - I4anpower: 



b.  NASA In-House Direct Manpower: 

6. Project  Procurement: RCA; Contract NAS 5-3173 

a.  Current Status:  

(1) Type of cont rac t :  CPIF 

(2) Gost negotiated t o  date:  $15.1 mi l l ion  

(3)  Scope negotiated t o  date:  Procurement of RED and 3 
opera t iona l  spacecraf t  f o r  t he  USWB. 

b .  Anticipated changes: 

(1) Additional cos ts  of approximately $2.5 mi l l ion  w i l l  be 
incurred f o r  design and modification of Tiros K and K'  
(baclcup), modification of grouna equipment f o r  K missions, 
and extension of ground operations.  
of Tiros J and L spacecraf t  configuration w i l l  be negotiated.  

Additional scope invo1ved:Changes i n  scope include t h e  design, 
fabr ica t ion ,  and in t eg ra t ion  of TIROS K and backup ( K ' ) ,  
modification of ground equipment f o r  TIROS K and backup ( K ' )  
mission, ex-Lension of operat ions of t h e  ground s t a t ions ,  and 
r e -de f in i t i on  of TIROS J mission. 

I n  addi t ion  r e d e f i n i t i o n  

( 2 )  

( 3 )  Estimated da tes  changes w i l l  be negotiated: 

Tiros IC and backup (IC' ) modifica'iion 
blodification of ground equipment f o r  

E2:'iension of ground operations 

2nd Qtr FY 1965 

3rd Qtr IT 1365 
2nd Qbr  Fy 1966 

T i ros  E: missions 

' r .  Project Changes s ince I;?I 1965 Pres ident ' s  audget: 

a. Project  ObJectives: Research and development a c t i v i t y  has been 
increased t o  develop and t e s t  subsystems t o  support t h e  operat ional  
met eorologi ea1 sat e l l i - t e  sys t  era. 
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b. Projec t  Contenl;: 
L have been r e d e f i n e d .  
c r a f t  o r i g i n a l l y  planned for  t h e  TIROS L mission (80° r e t rog rade )  
as a tackup for TIROS K (high eccen t r i c  o r b i t ) .  
TIROS J i s  cur ren t ly  under study. 
qual i f ’ ica t ion  of hardware i n  support of t h e  TOS system were 
i n i t i z t e d  in FY 196:;. 

The o r i g i n a l  missions planned f o r  TLROS J and 
The revised plan i s  t o  use t h e  space- 

The mission for 
The d e v e l o p e n t  and flight 

e .  Project Schedule: ‘riros L flight has been de le ted  (spacec:raft 
becomes TIEOS K’), :Launch of J has been placed under study, and 
ihe 1.sturtch of K has been slipped approximately one vear. 

d .  ProjecL Funding: 8 1 e 6  mil l ion  Is required i n  FY 1965 t o  support 
the ?’OS inlproverneni developments and t o  reimburse t h e  Departme it 
of’ DeJ’ense foi- Conirac’c Administration. 

8. Justif’icaLion of Ll?Y 19% Pudget E s t i m a t e :  
required Lo coinpletc p a p e n t  on the f ab r i ca t ion  of TIROS K and bacwp  
( 1 ; ’ )  spacxm-af&, Launch 01’ TIROS IC, continue funding of ground opera- 
Lions and support cos t s  of TIROS I (me), an  incremental payment of 
ground operations and suppciri; c o s t s  fo r  TIROS K, and t o  continue fund- 
ing 01’ tiic ‘COS impsovuienLs subsystems, 

The FY 1966 funds are 
-_I- 
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TO 
Corny 7- c I: ioil 

FUSDIITG (FY) 1963 & 
To t a l  1969 - 1968 

-I_ 

1367 
I_ .--- 1966 --" - P r i o r  Y s s .  1.964 13G5 - 

Spacecraf t  Sr S u p p o r t  

- 48,878 
- 49,329 - 54,084 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPAACE SCIENCE AND APPLICATIONS 

PROJECT TITLE- NIMBlJS/NIMBUS FOLLOW-ON 

1. P r o j e c t b J e c t i v e s :  Block I-Nimbus A, A '  and B. To conduct R&D 
exDerimerita,tion f o r  t h e  advancement of space technology 1eadj.w t 3 t h e  - 
provis ion of f u l l  pict i i re  coverage of daytime cloud cover f o r  l o c a l  
users ;  arid i n f r a red  measurements of t he  nighttime cloud cover. 
develop i t  spacecraf t ,  f l e x i b l e  i n  design, capable of accepting a icride 
v a r i e t y  of spacecraf t  technological  developments and s a t e l l i t e  
meteorological sensors.  
meteorol~ogj.cal research arid f o r  operat ional  use by t h e  U. 8. Weather 
Bureau and other fore ign  and domestic weather se rv iaes .  

Also t to  

The spacecraf t  will a l s o  provide dg;a for  

B;.ock 11: - Nimbus Follow-on ( C  through F ) .  
a space ineteorological observatory having adequate power and s t a b i l i z a t i o n  
accuracy and f l e x i b i l i t y  to accommodate a v a r i e t y  of instrum, ont at ion.  
Its deve Lo:gment i s  e s s e n t i a l  t o  t he  g loba l  Weather System requi r ing  
obseirval; ions of pressure,  temperature, wind, and water vapor a t  Eeveral 
a l t i t u d e s  and over t h e  entiire globe. 

Continue t h e  devi?loprrent of 

2.  Pro jec t  Sontent: The pro,ject cons i s t s  of the  following launches: 

I\Sim3us A '  - "High Noon", near ly  c i r cu la r ,  
80° re t rograde o r b i t  of approximately 500 NM 

'8imbus E - "High Noon", near ly  c i r cu la r ,  
BOO re t rograde o r b i t  of approximately 750 NP 

Nirntus C-F - Nearly c i r c u l a r  po lar  o r b i t  of approximately 750 NM 

3. - SummaryPro - j e c t  Schedules: ( see a t tached)  

4. --- Project  Fv:.nding: ( s e e  at tached)  

5. ProJect -- Mmpower: 

a. Corkractor:  FY 1964 FY 1965 FY 1966 FY 1967 FY -- 11968 FY 1969 

100 

-%E s t i ma t e s f o r  c u r e n t  contract  s only. 
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b. NASA In-house Direct Manpower: 

6. P ro jec t  Procurement: 

General E l e c t r i c  - I n t e g r a t i o n  and Test Prototype Controls and F l i g h t  
Controls 

a. Current S ta tus :  

(1) Type of Contract: CF’FF(1ntegration and T e s t ;  F l i g h t  Controls) 
C P F F  - Cost Sharing (Prototype Controls) 

( 2 )  Cost negotiated t o  date: $51.3; I n t e g r a t i o n  and Test 
( $31.6 mi l l i on ) ,  Prototype cont ro ls  ( $10 mi l l i on ) ,  F l igh t  
Controls ( $9.7 mi l l i on )  

( 3 )  Scope negotiated t o  date: One prototype and 3 fl ight models 

b. Anticipated Changes: 

(1) Estimated add i t iona l  cost  involved: $50 mi l l i on  f o r  
con t ro l s  and in t eg ra t ion  and tes t  of 4 f l i g h t  models and 
2 prototype space c r a f t  f o r  Nimbus follow- on. 

( 2 )  Additional scope involved: Procurement of 2 prototype and 
4 f l ight  model spacecraft  f o r  Nimbus follow-on. 

( 3 )  Estimated dwte changes will be negotiated: FY 1966 

RCA - Power Supply 

a. Current S ta tus :  

(1) Type of Contract: CPFF 

( 2 )  Cost negotiated t o  date: $11.1 mi l l ion  

(3 )  Scope negotiated t o  date: Power supply f o r  1 prototype 
and 3 f l i g h t  models. 

b. Anticipated Changes 

(1) Estimated add i t iona l  cos t s  involved: $11 mil l ion  f o r  
add i t iona l  power suppl ies  f o r  Nimbus follow-on. 
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7. 

( 2 )  Additional Scope Involved: Power supply f o r  E' pro1;otype 
and 4 fl ight models fo r  Nimbus Follow-on. 

( 3 )  Estimated da te  changes w i l l  be negotiated: FY 1961; 

RCA - Cameras (AVCS and APT) 

a. Current S t a t u s  

(1) Type of Contract: CPFT 

( 2 )  Cost negotiated t o  date: $17.7 mil l ion  

( 3 )  Scope negotiated t o  date: 5 f l i g h t  models and 1 p:?ototype 
AVCS camera and 4 f l i g h t  models and me prototype ilpT camera# 

b. Anticipated Changes: 

( 1) E s t i m a t e d  add i t iona l  cos t  involved: Camera requirements 
f o r  Nimbus C through F have not been f i n a l i z e d .  

( 2 )  Additional scope involved: See (1) above. 

( 3 )  E s t i m a t e d  data change will be negotiated: Changes w i l l .  be 
negotiated 24 months p r i o r  t o  launch of Nimbus C a:id E. 

Project Changes Since 1965 Pres iden t ' s  Budget; 

a. ,P ro jec t  Objectives: No s ign i f i can t  change has  been made i n  t h e  
program objec t ives  s ince  t h e  FY 1965 budget submission. 

b .  Pro jec t  Content: A g r e a t e r  number and add i t iona l  types  3f 
experiments are now being developed than o r i g i n a l l y  planned. I n  
acidition a s e r i e s  of follow-on f l i g h t s  i s  now being plained which 
are scheduled f o r  launch on one year  centers  i n  t h e  1967 t o  1.970 
period. 

c. Pro jec t  Schedules: Launch of A '  and B have slipped appr3ximately 
one year each. 

d .  ProJect Funding: The $0.5 mi l l i on  increased i n  FY 11965 spacecraft  
funding i s  a r e s u l t  of add i t iona l  experiments planned f o r  Nimbus 13, 
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8.  J u s t i f i c a t i o n  of Fy 1966 Budget E s t i m a t e :  
m i l l i on  i s  t o  fund f o r  t h e  f a b r i c a t i o n  and launching of Nimbus B, and 
t o  complete f l i g h t  q u a l i f i c a t i o n  of t h e  meteorological experiments. 
The ground opera t ions  and support f 'unding.is t o  continue t h e  Nimbus A '  
operation and pre-launch modification and checkout of t h e  ground 
equipment f o r  t h e  Nimbus B Launch. $15 mi l l i on  i s  an incremental pay- 
ment t o  i n i t i a t e  development of t h e  Nimbus C through F s e r i e s .  

I n  f i s c a l  year  1966 $12.2 
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DATE September 30, 1964 

Z $ / U  ~- 1 
1 3 1 

FUNDING & LAUNCH- SCHDULE 

FUNDING (FYI 1963 & 
1967 - 1966 Prior Yrs. 1964 - 1965 7 

Spacecraft & Support 
'65 Budget A,B &B/U 52,436 40,200 15,500 ?':TOO - 
e r c  uv preview A-?W,~ 52,436 41,678 13,803 26,goo ~ ~ , Q O O  
'66 Budget A-F&B/U 52,436 41,673 16,000 26,900 25,200 

Launch Vehicle 
4-llocation 

' 6 6  Preview 8,800 5,631 3,121 5,000 7,000 
'66 Budget 8,120 3,516 6,358 6,200 6,200 

1964 

h) 
I 

OD \o ' 65 Budget 8,800 1,000 3,400 - - 

1967 - 1966 - 1965 - LAUNCH SCHEDULE (CY) - 
'65 Budget 
'66 Preview 
'66 Budget 

1968 - 
- 

27,000 
25,000 

- 
6,500 
6,200 
1968 - 

1969 - 
- 

27,000 
25,000 

- 
7,000 
6,200 

19 69 - 

To 
Completion To ta 1 

- lrg ,836 
74,000 293,817 
86,800 299,009 

- 13,200 
7 , 300 50,352 

Subsequent 4,390 47,184 
to 1969 



RESEARCH AND DEVEUlPMENT 

FISCAL YEAR 1966 ESTIMATES 

,OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: METE0 ROLOGICAL FLIGHT EXPERIMENTS 
1. Projec t  Objectives: To conduct meteorological research, develophmnt, 

and experimentation on non-meteorological s a t e l l i t e s  and space vehic les  
f o r  the  advancement of technology leading t o  meteorological s a t e l l i t e  
appl ica t ions .  

2. Project  Content: Camera systems and other  meteorological sub-systems 
w i l l  be developed and procured t o  conduct t h e  following: 

a. Experiments using a high and low reso lu t ion  Advanced Vidicon 
Camera System on t h e  Advanced Technology S a t e l l i t e ,  s t ab i l i zed  at 
6,000 NM a l t i t u d e .  
reso lu t ion)  w i l l  be procured. 

Two f l ight  model cameras ( one high and one low 

b. Experiments using a high and low reso lu t ion  Advanced Vidicon 
Camera System (AVCS) with i m a g e  motion cmpensation devices on 
the  Advanced Technology S a t e l l i t e ,  sp in-s tab i l ized  at synchronous 
a l t i t u d e .  Procurement w i l l  depend on t h e  r e s u l t s  of image motion 
compensation s tudies  cur ren t ly  i n  progress. 

c. Experiments using a low reso lu t ion  vidicon camera, one high reso lu t ion  
Image Orthicon Camera capable of looking at se lec ted  a reas  of i n t e r e s t ,  
and a heat  budget i n f r a red  experiment on t h e  Advmced Technology 
S a t e l l i t e ,  ear th-or iented at synchronous a l t i t u d e .  Procurement will 
include one f l ight  model of t h e  low reso lu t ion  vidicon camera, a 
prototype and a f l i g h t  model image orthicon camera, and an engineering 
and a flight model of the inf ra red  radiometer. 

3. Summary Pro jec t  Schedules: ( s e e  at tached)  

4. Project  Funding: ( s ee  at tached)  

5. Project  Manpower: 

a. Contractor: No major cont rac ts  will be required.  

b .  NASA In-house Direct Manpower: 

6. Project  Procurement: Not appl icable  
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7 .  Project, changes since FY 1965 Pres iden t ' s  Budget: 
pro j e z c t .  has  been changed from "Synchronous MeteorologicaI- S a t e l l i t e  

The t i t l e  'If t h i s  

E x p e ~ i n e n t s ~ '  t o  t h e  present t i t l e  cons is ten t  with current. p l a i s  t o  f l y  
these  experiments on seve ra l  f l i g h t  systems. 

a,. I'roject Objectives: No s i g n i f i c a n t  change 

531. Projec t  Conten-t: No change 

c:. Project  Schedules: No change 

d.  Pro jec t  Funding: Re-evaluation of camera requirements s i  Ice t h e  
Niribus I success h a s  ind ica ted  t h a t  spare cameras wi:Ll be ava i lab le  
:.'ram t h e  Nimbus p o j e c t  f o r  t h e  meteorology experiment on t h e  ATS 
:l:,ght at 6,000 NM. This has  r e su l t ed  i n  a $2.0 mi1:Lion 3ecrease 
:in funding requirement f o r  t h i s  p ro jec t  i n  FY 1965. 

8. L u s t i f i c a t i o n  of FY 1966 Budget Estimate: 
i r e  :required t o  procure t h e  high and l o w  reso lu t ion  came:ras, the 
Image Motion Compensation Devices (IMS), t h e  Zoom l enses ,  and on- 
board data recorders f o r  t h e  meteorological experiment E; on t h e  ATS 
IYigIit ( 5 ,  sp in - s t ab i l i zed  a t  synchronous a l t i t u d e .  

The F i s c a l  Year 1956 funds --- 
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PROJECT: Meteorology - Flight Experiments 

FUADIKG (FY) 1963 & To 
P r i o r  Yrs. 1964 - 1365 - 1966 - 1967 - 1968 - 1969 Completion Total  

Spacecraft 6 Suppor t  
'65 Budget - - 3,200 5,000 5,000 3,300 - --Continuing- - 
'66 Preview - - 3,200 4,000 4,075 3,400 2,000 --Continuing-- 
'66 Budget - - 1,200 4,000 5,400 5,200 5,000 --Continuing-- 

Subsequent 
t o  1969 -- 1969 - 1968 - 1967 -- 1966 - 1365 .___ 1964 - 



RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1966 ESTIMATES 

O F F I C E  OF SPACE SCIENCE AND APPLICATIONS 

PROJECT T I T L E L  METEOROLOGICAL SUPPORTING RESEARCH AND TECHNOLOG'IT 

1. Pro'jecf:. l l e sc r ip t ion / Jus t i f i ca t ion :  These e f f o r t 3  i.nclude 
the  st.ud:y of 
components 
t ~ i o n  t o  f u t u r e  f l ight ,  programs. 
of  f ' l i ~ ; h t  dat.a for input. and feedback f o r  f u t u r e  Flanr.ing,, 
The ob,'ect,ives of t he  e f f o r t .  a r e :  (1) t90 develop :f;en:o:rs, 
con",ol.s, data acquis i t . ion  and data handling sy:;tmns t o  
imp:Lemc:nt and improve meteorological  syst-ems; ( 2 )  -Lo 2 tudy 
d a t a  f roin previous s a t e l l i t e s  and soundin rocket2 t o  
pro1Jid.e i2 broader base for improvements; T3)  t o  c?\.aluc.t.me 
fur-thei- experiments and uses  for a given system;  rid 
( 4 )  t o  s Oudy concepts or a p p l i c a t i o n s  o f  meteoro;Lc8i.;ic;.l 
system:; . fcr  f e a s i k i l i t y  and value t o  t he  prografii. 

design and development of new concer:;s 
subsyst.ems, and sys tems which w i l l  h a v e  aF2.lici.a- 

It a l s o  include:; t h e  aiial1.ys:l.s 

a .  Fuiding -.._- by Project - Element 

&, nc nronous Ne tec r o l o g i  c a l  
La L :: 3.1 i. t e c 

Pile t.eo ;'o l o  si cal. A tmo sph e r i  c 
1 i '2 s e a rch  

(Thousands o E dol:.ars ) 

FY 1964 FY 1gt;:j FY --- I-966 - 

2,155 2,520 2 9 7'70 

3'J 535 
7 J loo lo J 5'7O 

5 J 034 6 060 7,475 
J 'I73 1,020 3 ,  oia5 

7 i c o  10,5'70 7 J 5O7 
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FY 1964 FY 1965 FY 1966 

c.  Univers i ty  g r a n t s  
& c o n t r a c t s  932 1,110 

3. S p e c i f i c  mechanisms or channels for program coordinat ion 
w i t h  o t h e r  i n t e r e s t e d  agencies:  Coordination i s  achieved 
t.hrough s e v e r a l  channels : 

a.  The In te rdepar tmenta l  Committee f o r  Atmospheric 
Sciences which coordinates  the Research and Development 
p l ans  of  the var ious  agencies  i n  the genera l  f i e l d  o f  
atmospheric sc ience ,  

b. The Off ice  of the Federal Coordinator for Meteorological 
Serv ices  and Supporting Research which coordinates  t h e  
meteorological  s e r v i c e s  and support ing research  d i r e c t e d  
t?oward the immediate improvement of  t.he meteoro los ica l  
s e r v i c e s ,  

c. The Meteorological S a t e l l i t e  Program Review Board 
(established under NASA-WB Agreement on January 20,1964) 
composed of NASA and USWB r e p r e s e n t a t i v e s  for revie:! of 
p lans  and prozrams i n  met-eorological sa te l l i t es ,  and 

d. The Advisory Group on Supporking Technolo y for Opera- 
t i o n a l  Meteorological S a t e l l i t e  Programs 8 a l s o  est-ab- 
l ished under NASA-WB Agreement, January 20, 1964) con- 
s i s t i n g  of members from NASA, Weather Bureau and the 
non-government met.eorologica1 community t o  a s s u r e  that 
t.he con t r ibu t ion  o f  t h e  Weather Bureau and o t h e r  competent. 
agencies  can be considered i n  t-he development% program. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: METEOROLOGICAL SOUNDING ROCKETS 

1. P r o j e c t  Description/Justification: The O b j e c t i v e  i s  t h e  s t u d y  of t h e  
e a r t h ' s  a tmosphere i n  t h e  30 t o  100 km r e g i o n .  I t  c o n s i s t s  c f  tht! 
e x p l o r a t i o n  of t h e  s t r u c t u r e ,  t h e  t empora l  and s p a t i a l  v a r i a t i o n s  t h e  
dynamic p r o c e s s e s ,  and t h e  r e l a t i o n  of t h i s  r e g i o n  t o  o t h e r  a tmosphe r i c  
r e g i o n s  u s i n g  l a r g e  and s m a l l  m e t e o r o l o g i c a l  sounding r o c k e t  systflm f o r  
r e l i a b l e ,  r o u t i n e  o b s e r v a t i o n s  and amenable t o  range s u p p o r t ,  resctarch 
and network r e q u i r e m e n t s .  The program i s  d i v i d e d  i n t o  two project :$ ,  
t h e  l a r g e  me teo ro log ica  1 sounding r o c k e t  a t  Goddard Space F l i g h t  Center 
and t h e  m a 1 1  m e t e o r o l o g i c a l  sounding r o c k e t  a t  Langley Research ( : e n t e r .  

2.  P r o j e c t  F.inding: 

a .  Fundi.ig by P r o j e c t  Element:  

La r,qe Meteor o l o g i c a  1 Sounding 

Srna 11 Me t e o r o l o g i c a  I Sounding 
Rocket: 

Iloclce t 

I 'rsjec t Tota 1 s  

b. C o n t i n u a t i o n  vs. N e w :  

1 or:,: i nu3 t i  on of  e x  i s 1. i ng 
t ;  r a n t s  and c o n t r a c t s  

N c w  c o n t r a c t s  and g r a n t s  

P r o j e c t  Tota Is 

c .  Uriivel:sj.ty c o n t r a c t s  and g r a n t s  

(Thousands of d o l l a r s )  
F7' 1966 --- FY 1964 FY 1965 

1,800 

444 

2,244 

1,920 1,920 

500 - 1 ,080 

2,420 2,000 

1 ,954 2,120 2 ,500 

500 

2,244 2,420 3,000 

-- 290 300 

6 50 700 800 

3 .  Spec] f i c  nechnnisms o r  c h a n n e l s  f o r  program c o o r d i n a t i o n  w i t h  o t h e r  
i n t e r c s t r d  . ' c n c i e s :  C-Jordinat ion i s  ach ieved  through t h e  f o l l o w i n g  
---I---- L- 
cnrmi t tc E ' ;  or g roups :  
'Jor1c:r-g i.oup c pose6 3 €  range and agency r e p r e s e n t a t i v e s  f o r  t h e  purpose 
JF I c t , l t  i n  e t e n r ~ > l t , g i c a l  n c t i v i  t i e s  among t h e  n a t i o n a l  - ,]nges,  ( b )  

' 4 ' 1  ,I{ [>  Fed<  r n l  $ ' > o r r ' i n s t o r  f o r  M e t e o r o l o g i c a l  S e r v i c e s  ' ~ n d  
: x ~ p p ~ - - + + ~ ~ - t  : t ~ : ; t ~ c i r ( ~ h  ' J t z l I  h c , o r d i n a t e s  t h a t  p o r t i o n  of t h e  p r o g r a m  d i r e c t e d  
- 0 w d i 2  i y - c d i a t ?  jr i?r,dvb rne1.t of  the m e t e o r o l o g i c a l  s e r v i c e s ,  ( c )  
L n t e r - d e p a r t r w n t a  I !:oyn::tpe f o r  : tmospheric S c i e n c e s  which c o o r d i i a t e s  
t h e  Lesea rc f  <i:,,J T2eveloxic~nt p l ,  t ! s  of t h e  v a r i o u s  a g e n c i e s  i n  t h e  s e n e r a 1  

( a )  In t e r -Range  I n s t r u m e n t a t i o n  Group/?.ieteorologica 1 
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f i e l d  of Atmospheric Science,  and (d) Committee on Space Research 
(COSPAR) which coordinates the exchange of information concerning the 
internat ional  sounding rocket programs which includes meteorological  
sounding rockets .  
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RESEARCH AND DEVEU)€"T 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE:: EARLY GRAVITY GRADIENT 
1. 

2. 

-3 

4. 

Project;  Object ives:  The o b j e c t i v e  i s  t o  design, develop and 
f l i g h t .  test a g r a v i t y  gradient.  s t a b i l i z a t i o n  system i n  support 
of t he  Defense Communicat-ions S a t e l l i t e  Program (DCSP) . 
Project;  Content: A design st,udy, development4 and f a b r i c a t i o n  of a 
g r a v i t y  g rad ien t  o r i e n t a t i o n  experiment w i l l  be accomplished in 
support:? of the  DCSP. 
however, t he  p l an  i s  t o  fly one spacec ra f t  only wi th i r  t he  payload 

Del iverable  hardware i s  n o t  yet. det.ermined, 

package of th; DCSP making- maxim& use 

Summary Project.  Schedules:  The launch 
between NASA and DOD. 

P PO 3 e c 1; - l?unding: 

of DCSP ground equiprnenb e t c  

schedule will l e  negoti .ated 

See At.tached. 

5. F ro jec t  - Manpower: 

a .  Cont.ract.or: n o t  ye t .  determined. 
b.  NASA In-House Direct.  Manpower: 

6. Frojec's - Procurement.: 

a. C u i ~ e n t .  S t a tus :  

1) Type o f  con t r ac t s :  n o t  determined 
2 )  Cos t  negotiat ,ed t o  date: n o t  determined 
3 )  ScoDe negot ia ted  t.o date: no cont-racts  have been 

nt;ot i s i t  
b. Anticl.pated Changes: not. appl icable .  

'7. 
c d .  Justification - of F'Y 1.966 Budget Estimates:  No FY--66 j'unds 

--J- P r o  'ec: t Changes s i n c e  FY 1965 Pres iden t  I s Budget: None. 

r C  ' I n  I i [ ' ' I .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE SPACE SCIENCE AND APPLICATIONS 

PROJECTTITLE: COMMUNICATION AND NAVIGATION SR&T 
1. -- Project  Description/Justification: These e f f o r t s  include the study, 

design, and development of new concepts, components, subsyslems, 
and systems which w i l l  have appl ica t ion  to  f u t u r e  f l i g h t  programs. 
Areas of e f f o r t  i n  communications include study of advanced passive 
systems design and mater ia l s  research, systems compatat:ilitjr s tud ies ,  
in te r fe rence  ana lys i s ,  small mobile s t a t i o n  design, tim delay problens, 
and f e a s i b i l i t y  s tud ies  on f u t u r e  spacecraf t  designs and subsystems. 
Ef for t s  i n  the navigation area include f e a s i b i l i t y  s tud ies  on data 
transmission v i a  s a t e l l i t e  t o  ships  and a i r c r a f t ,  and s tudies  on 
fu tu re  navigation s a t e l l i t e  designs. 

2. Prc  j e c t  Funding (, In  thousands of d o l l a r s )  : 

a .  Funding by Project  Element: 
FY-66 --- FY-64 FY-65 

Iiavigation 25 375 ,375 

Communications 1,884 1 , 925 2,625 

Total  1,909 2,300 3,000 

b. C!ontinuation vs  IiJew: 

C!ontinuation of ex i s t ing  
cont rac ts  and grants  1,564 1,175 2,500 

ilew cont rac ts  and grants  345 1,125 500 -- 

Speci f ic  mechanisms o r  channels f o r  program coordinat:-on ---- w i t h  other  
-- in1;erested agencies : Coordination mechanisms i n c l u a e i i )  d j  r e c t  l i a i s o n  
w i t h  DOD and other  U.S.  government agencies, ( 2 )  the Technical (:!omittee 
oa Communication S a t e l l i t e s  f o r  exchange of technica l  in fomat ion ,  
( 3 )  the ad-hoc Committee on J o i n t  Navigation S a t e l l i t e s  im’olving IOL, 
L’.4A, Comerce, Treasury, I n t e r i o r  and NASA, and ( 4 )  l i a i sor l  i s  m a i n t C g  ined 
with Communications S a t e l l i t e  Corporation f o r  exchanging information on 
planned programs. 

3. -_ 
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RESEARCH AND D E V E U m  

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCmCE AND APP LICATIONS 

PROJECT TXTLE: Em 
1. Pro’iect Descr ip t ion  - T h i s  p r o j e c t  deals w i t k  the' design, 

devt?loprnent, launch, f l i g h t  t es t ing ,  and evaluat ior i  of the 
comniunications c a p a b i l i t i e s  of large i n f l a t a b l e  r e f l e c t i v e  
spheres  a p p l i c a b l e  t o  pas s ive  communications. ECHO I, a 
100 f o o t  diameter sphere f a b r i c a t e d  of mylar f11m with a 
vapor depos i ted  coa t ing  of aluminum, was launck.ed j n t o  orbit 
i n  August 1960. ECHO 11, a 135 f o o t  sphere mace of’ a t h r e e -  
l a y e r  laminate  of aluminum and mylar t h u s  making i t  mol-e 
rig:-d than  ECHO I, was launched i n t o  a c i r c u l a r  p o l a r  orbi t ,  
i n  January 1964. 

2 .  -- ProJect  Fbnd1n.g: 

E s t  i m a t  ed Ob1 igat  ions  
( I n  Milli ons of Dollars) 

P r i o r  
Years FY 64 FY 65 FY 66 F’Y 67 FY 68 FY ----I- 69 Itunout To ta l  

dpacecraf t  & 
support  

Launch Veh i 12 1 e s 
See Attached. 

3 .  !-- J u s t i f i c a t i o n  for FY 1966 Budget E s t i m a t e s :  

Xo funds es t imated  f o r  FY 1966. 
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FUNDING & LAUNCH SCHEDULE 

PROJECT: Echo 

FUNDING (Ey) 1963 & 
Prior Yrs. 1964 

To 
Completion Total  1966 - 1965 - 1969 - 1968 

7 
1967 - 

Spacecraft & Support 
'65 Budget 
'66 Preview 
'66 Budget 

9J50° 1,300 
9,948 1,675 
9,948 1,675 

100 300 
221 
200 - 

- 
100 - - - 11 , 300 

- 11,823 
- 11 , 844 

Launch Vehicle 
A1 loca t ion 

'66 Preview 
'66 Budget 

I '65 Budget h, 

w 
0 
10 

9,400 1,3C)O - 10 ,700 
- 8.640 
- 10 ,700 
- 8,640 

Subsecuen t 8,558 
t o  1969 

6,600 1,332 
7,952 606 Subsequent 8; 558 - - - 

1969 - 1968 - 1967 - LAUNCH SCHEDULE (CY) 1966 - 1965 - 1964 - t o  1969 

'65 Budget 
'66 Preview 
'66 Budget 

I I I 1 I I 
l* I 1 

1 

*Launched Jan. 25, 1964 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

QFFICE OF S E S E  SCIENCE AND APPLICATIONS 

PROJECT TITI& RELAY 

1. Pro jec t  Descr ip t ion  - This  p r o j e c t  deals wi th  t h e  d?sign,  
G = E . e n t ,  launch, f l i g h t  t e s t i n g  for r e l i a b l e  l i f e t i m e ,  
and eva lua t ion  of the communications c a p a b i l i t i e s  of 3 c t i v e  
communications satel  l i t e s  a t  in te rmedia te  a l t i t u d e s ;  i n  
addi t r lol ; ,  e f f e c t s  of' environmental r a d i a t i o n  on s],ace>rar"c 
components and environmental r a d i a t i o n  l e v e l s  are  bei  2.g 
d e t e r m i n e d .  RELAY I was success fu l ly  launched i n  Decfmber 
1962. RELAY I1 w a s  s u c c e s s f u l l y  launched i n  January ~ 9 6 4 .  
Successful widebarid and narrowband communications inc  LuClng 
'I'V dernmstrat ions have been conducted on both  satel . l i  ;es 
t:o da t e .  Communications ground s t a t i o n s  i n  t he  U . S .  m d  
many I'weign coun t r i e s  p a r t i c i p a t e d  i n  communicatj. ons expe r i  - 
ment s .  

2 .  Pro jec t  Funding: ---- 

Estimated Obl iga t ions  
(Tn Mi l l i ons  of Do l l a r s )  

Sp."-cecraf'l; a ntl 
Support See Attached. 

Launch Vehfc 1 . e ~  

3. Jus t i f ' : i ca t ion  .f'or FY 1966 Budget Estimate: ---- 
2 .  I d e n t i f i c a t i o c  of Requirements by Major Function, 

-I_ ETTng and/or End It ems Funded: --- 

(1 1 The IT 1566 funds are  t o  cover data  reduct;iorl awl 
z.na1ysi.s. 

b .  Cont.ractor manpower: not app l i cab le .  --- -- 
c .  Serv ices  of t h e  government agencies:  Other  gcwerriments 

arc? involved i n  t h e  communica.t i ons  experimen5 E ., however, 
they fund F o r  the.ixi  own ground s t a t i o n s  and orlerat ion::;. 
The .Porei.{.:n p o v e r n n e n t  s a r e  t h e  United Kingdom, FYnnce,, 
S-gai:?, I t n l y ,  51~2 z i l . ,  Ja.pa.n, and Germany. 

--- 

CI. FY l!?66 Procurement of' C a p i t a l  Items: -- -- 

None 
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FUNDIMG & LAUNCH SCHEDULE 

r 

1* 

PROJECT : Relay 

I I 

I I 

FUNDING (FY) 1963 & 
1967 - 1966 - 1965 - Prior Yrs. 1964 

Spacecraft & Support 
'65 Budget 31,254 2,600 1,800 250 250 
'66 Preview 31 J 380 2,290 1,395 425 25 
'66 Budget 31 , 380 2,590 1,200 400 100 

Lzunch Vehicle 
Al locat ion 

'65 Budget 
'66 Preview 
'66 Budget 

NLAUNCH SCHEDULE (CY) 

'65 Budget 
'66 Preview 
'66 Budget 

G 
F. 

8,500 

6,000 
6,000 

To 
19 69 Completion Total - 1968 - 

- - - 36,154 
- 35,515 

- - - 35,670 
- - 

*Launched Jan. 21, 1964 



RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: SYNCOM 

1. Projec t  Descr ipt ion - T h i s  p r o j e c t  deals w i t h  t h e  design, 
m E m e n t ,  launch, f l i g h t  t e s t i n g  for re l iab le  lifetime 
and eva lua t ion  of t h e  communications c a p a b i l i t i e s  of a c t i v e  
commuinications s a t e l l i t e s  a t  t he  synchronous a l t i t u d e .  
Ground communications s t a t i o n s  i n  support  of the  SYN(!OM 
fli ts were f’urnished and paid for by IUD; telemetry and c-nd 

and paid for by NASA. SYNCOM I was launched i n  February 1963, 
however, a l l  systems went s i l e n t  af ter  f i r i n g  of t h e  apogee 
kick-stage (apogee kick-stage p l aces  the s a t e l l i t  e from an 
elliptical o r b i t  i n t o  a synchronous o r b i t  by fu rn i sh ing  the 
s a t e l ’ l i t e  t h e  necessary a d d i t i o n a l  ve loc i ty  for synchronous 
o r b i t ) .  
and has demonstrated t o  date i t s  capac i ty  for conducting the  
comunica t ions  experiments f o r  which i t  was intended. 

t SYNC014 I11 was success fu l ly  launched i n  August 1964 snd t o  
d a t e  :is operat ing s a t i s f a c t o r i l y .  

s ta  P ions  p l u s  range-and-range-rate systems were furn ished  

SYNCOM 11 was success fu l ly  launched i n  J u l y  1963 

2. -:t h n d i n g :  

a .  Est imated Obligat i  on8 
( I n  M i l l i  ons of Dol la rs )  

P r io r  
Years FY 64 FY 65 FY 66 FY 67 FY 68 FY 69 Runout Total  - 

Spacecraft  & 
Support 

Launch Vehicles 
See Attached. 

b. Aria:lysis and J u s t  i f  i c a t  ion  of Signif  i can t  changes i n  
E C j e c t  HI riding: 

- 

The budget f o r  FY 1964 and FY 1965 i s  l e s s  than t h e  budget; 
f i g u r e s  shown i n  the  FY 1965 P r e s i d e n t i a l  Budget ( less 
by 0.7 m i l l i o n  i n  FY 1964 and 1.0 m i l l i o n  i n  FY 1965). 
T h i s  reduct ion  i s  due t o  t he  e l imina t ion  of a f o u r t h  
SE’NCOM launch. 
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3. J u s t i f i c a t i o n  f o r  FY 1966 Budget Estimates:  

a .  I d e n t i f i c a t i o n  of Requirements by Major Function, 
A c t i v i t y  and/or hhd Items b'unded: 

(1) The FY 1966 funds are  needed t o  cont inue ground 
opera t ions  and support  such as range-and-range- 
r a t e  ope ra t iona l  support  ( 2 )  telemetry and command 
opera t ions  and l o g i s t i c s  support  and (3)  data  
a n a l y s i s .  

b .  Contractor  Manpower: not applicab1.e 

c .  Serv ices  of Other Government Agencies: 

Communications experiments are  belng c a r r i e d  out by DCD 
u t i l i z i n g  t h e i r  ground s t a t i o n s .  A number of f o r e i g n  
ground s t a t i o n s  are  a l so  involved i n  communic3tions 
experiments t hese  being operated and pa id  for by t h e  
coun t r i e s  involved. 

d. FY 1966 Procurement of Capital  Items: 

Not epp l l cab le  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: ADVANCED TECHNOLOGICAL SATELLITES SR&T 

1. c FT@t Description/Justification: These e f f o r t s  include t h e  study, 
des igrTand development of new concepts, components, subs>-stem:;, and 
sys t em which w i l l  have appl ica t ion  t o  the  ATS f l i g h t  programs, Areas 
of e f f o r t  include (I) cont ro l  system s tud ie s  d i rec ted  a t  stabi:Azation 
of spacecraft, i n  o r b i t  p a r t i c u l a r l y  a t  the  higher synchror.ous idti tude:;  
and f e a s i b i l i t y  s tud ie s  on spacecraf t  configurat ions on fcllow-on 
f l i g h t s  beyond the cur ren t  ATS program, (2)  spacecraf t  and capsule 
equipment developments to improve amplif icat ion techniques and antenna 
systems and increase the r e l i a b i l i t y  and use fu l  l i f e t i m e s  of spacecraf t  
mater ia l s  and components and (3)  wave propagation s tud ie s  and i .nvesti-  
gat ions t o  determine the e f f e c t  of space media and atmospheric eriviron-. 
merit on electromagnetic wave propagations i n  an e f f o r t  t o  extend the 
useful  a reas  of the  rad io  frequency spectrum . 

2 .  ---_ Project  Funding ( In  thousands of d o l l a r s )  : 

FY 1964 

a .  Funding by Pro jec t  Element: 
Coit:rol Systems 1,lbl 

Spacecraft  and Capsule 
;Zqiiipnent Development 475 

Wave Propagation 

Total  

b. CoIitinuation vs New: 

175 

1,815 

Continuation of ex i s t ing  
coritracts and grants  850 

New cont rac ts  and grants  965 

'Total 1,815 

FY 1965 -- F1' 1966 

780 4-10 

520 1 , 000 
400 590 

1,700 2 , 000 
-- 

(300 1,600 

1,700 2,000 

c .  University cont rac ts  and 
g r a n t s  : None 
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3.  Specific mechanisms or channels for program coordination with other 
interestied agencies: 
ment agencies through the Technical Committee on Communications 

There is liaison with DOD and other U.S. govern- 

Satellites for the exchange of technical information and there is 
direct contact with representatives of these agencies on specific tasks. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: ADVANCED _TECHNOLOGICAL SATELLITE 
1. Project  Objectives: 

and f l i g h t  t e s t  spacecraf t  capable of handling c e r t a i n  techno:.ogic:zl ani 
s c i e n t i f i c  experiments and ( 2 )  conduct c e r t a i n  technological  cnti cc i e r i t i f i c  
experiments. 

The objec t ives  a r e  t o  (1) design, develop, f a b r i c a i e ,  

2.  --- Projezt  Content: There w i l l  be f i v e  flight spacecraf t  develor'ed some 3:r 
aU o:C which will contain experiments r e l a t i v e  t o  grav i ty  gradient  
st;abi:Li :tat i on, communi ca t  ions,  meteorology , rad ia t ion ,  and 0 t h  e r  t (3 ch- 
nological  and s c i e n t i f i c  experiments ye t  t o  be defined. One g rav i ty  
gradi.ent; s t a b i l i z e d  spacecraf t  w i l l  be launched with an A-;las- Agem 
bcboster d i r e c t l y  i n t o  a 6000 mile o r b i t  t o  t e s t  t h e  gravi1;y grzdierlt 
sys-teni, f l i g h t  t e s t  t he  bas ic  .spacecraft  and t o  conduct comunicati,ons:, 
metecr*ol.ogical., and r ad ia t ion  experiments. Two spin- s t a b i l i z e d  spa.ce- 
craft w i l l  be launched with Atlas-Agena boosters  and SpacecraF; kick- 
s tage i n t o  synchronous o r b i t  t o  f l i g h t  t e s t  t h e  bas ic  spaceera:%, test 
a phased ar ray  antenna, t e s t  a mechanically despun antenna. and t o  
conduct communications, rfleteorological, rad ia t ion ,  and other  techno,.. 
L o s i c a l  and s c i e n t i f i c  experiments ye t  t o  be defined. 

Two g r w i t y  gradient s t ab i l i zed  spacecraf t  w i l l .  be launched with A t  ].as- 
Ilgena 3oosters and spacecraf t  kick- s tage i n t o  synchronous 3rb i t  t o  :i'-Lie*i~ 
t e s t  t h e  bas ic  spacecraf t ,  t e s t  t he  grav i ty  gradient  sysI.e.n, and t o  
coriduc i comunications,  meteorological, rad ia t ion ,  and o ther  techno:!ogical 
and sc . ien t i f ic  experirients ye t  t o  be defined. Comaunicaticxx ground 
s ta t ions; ,  t h r e e  (3) ,  required t o  support t he  o r b i t a l  fliphi;:; w i l l  be 
obtained by modifications of t he  ex i s t ing  s t a t i o n s  at Mojave a n l  Roman, 
and devel.opment of a t ranspor tab le  s t a t i o n .  Three (3)  r a q p a n d -  rarge- 
r a t e  sj 'stems, and three (3)  telemetry and command s t a t i o n s  k r i l l  a l s c  be 
develoged , 

3 .  - Ehxnma.3 FrojecL Schedules: (See Attached) 

4.  Projec-t Funding: (See Attached) 

5 .  Project  Nmpower: (Man-Years) - 
a.  Con5ractor 

NAS 5-3823 with 

Company 
Hughes Aircraf t  132 175 242 105 6:j 5 

b . NASA In- House Direct Manpower : 
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6. project  Procurement : 

a .  Current Status:  

(1) Contract with Hughes Aircraf t  Company; Contract type i s  
CPLF and CPF’F. Current contract  i s  CPIF which converts t o  
CPF’F upon acceptance by NASA of the  first prototype and 
c e r t a i n  specif ied hardware items t o  be fabr ica ted  by the 
cont rac tor .  

(2) Cost negotiated t o  da t e  i s  34.5 mi l l ion  (excluding f e e )  

( 3 )  Scope negotiated t o  da te  includes:  (1) t h e  design, deve lop  
ment and f ab r i ca t ion  of f i v e  f l i g h t  qua l i t y  spacecraf t  and 
t h e i r  subsystems, and one prototype f o r  t h e  6000 mile o r b i t ,  
one prototype f o r  t h e  synchronous orb i t  spin- s t a b i l i z e d  
spacecraf t  and one engineering model (partial spacecraf t  ) 
fo r  t h e  synchronous gravi ty  gradient  o rb i t ,  (2) t h e  integra- 
t i o n  of technological  experiments and (3)  t e s t ,  launch, and 
post launch support. 

b. Anticipated Changes: No major changes a r e  an t ic ipa ted  at t h i s  
time. 

:I. Projec i  Objectives: No c l w g e  

b. ProjecL Content: No change 

c .  Pro jec t  Schedule: No change 

d. Progec-i; Funding: 
which i s  1.0 nillion l e s s  than the  f i g u r e  shown i n  the  FY 1965 
Pres ident ’s  budget f o r  FY 1964, due t o  a. l a t e r  s b r t  on c e r t a i n  
procurwenks.  The F” L$5 Zund requirements amount t o  $25 inilkion 
which i s  +1 n i l l i o n  above t h e  amount shown i n  the  FY 1965 budget. 
This  increase i s  due t o  i n i t i a l  f’unding f o r  the ATS experiments. 

The present  FY 1964 f’unding c a l l s  foi- 15.4 mil l ion  

3 .  Jus t i l ’ ica t ion  of Fy a966 Budget Estimate: 
obligaLious on tile spacec ra l i  con’Lzac-t, gmv-i-by gradient  systm, radia- 
Cion e x p e r h e n t s  , spacecraf t  subsystem s t u i i e s  and development, e v a i m -  
-Lion tes-king, ground ecp.lipilei1.t costs a d  ground operat icns  support, 
labncii veiiicie;, and coixtrac*i; eiiminis-t-rative cos t s .  

FY 1966 funds are required foi. 
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FUNDING & LAUNCH SCHEDULE 

PROJECT: Advanced Technological S a t e l l i t e s  

FUNDING (FY) 1963 & To 
1969 Completion Total - 1968 - 1967 Prior Yrs. 1964 - 1965 - 1966 - 

Spacecraft & Support 
'65 Budget A-F - 16,400 24,000 15,000 8,800 3,000 2,200 5,500 74,900 

'66 Budget A-E - 15,377 25,000 28,100 17,900 8,700 6,900 10,900 112,877 
'66 Preview A-E - 15,350 24,800 24,000 13,225 5,525 4,075 4,800 91,775 

Launch Vehicle 
Allocation 

' 6 5  audget - - 5,900 17,500 15,800 8,900 - - 48,100 
' 6 ;  fsrevie. - - 2,557 13,244 15,844 8,165 - - 39,810 
' 6 3  Budge!: - - 3,057 14,244 15,844 6,665 - - 39,810 

Subsequent 
h) 

w 
1968 - 19 69 to 1969 - 1967 - 1966 LAUNCH SUHEDULE (CY) - - 1965 7 1964 

'65 Budget 
'66 Preview 
'66 Budget 

1 1  2 1  ? I 
1 1: 2 1  3 
1 1  2 1  ? I 





RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OB SPACE SCIENCE AND APPLICATIONS 

PROJECT TITLE: LA UNCH VEHICLE PROCUREMENT 
1. Project; Objectives: The objec t ive  of t h e  Launch Vehicle Procuement 

progi*am is  t o  provide economical and r e l i a b l e  launch vekLcles for  
umaruned o r b i t a l ,  .Lunar, and planetcuy space missions.  %is  :?rogram 
includes t h e  purchase of the  launch vehicle ,  mission adaptat ion o r  
niodij’ication of t h e  vehicle ,  and t h e  launching w i t h  associated 
serv ices .  
f o r  current and fu tu re  space missions a r e :  Scout, Delta, mor-Agena, 
Atla:+Agena, and A t l a s -  Centaur. 

Launch vehic les  included i n  t h i s  progran which are u t i l i z e d  

3 -  - I3ma.r;y’ Project  Schedules: (See Attached) 

4. Projsc-t Funding: (See Attached)  

3 . Projec ;; Procx-cr.icn-i;: NASA pi‘ocui*eu launch vehicles  are: Del.-La, 
procured througli contracks -ai’~l? Douglas j Scout, procured thrc8ugh 
con’cmc-ts Tb,ri.bh LinG ‘i’ernco Vough-t ; ani; CenLaur, procured throt.gh 
~ x x ~ t r s c t s  iri-iii Genei-1 Dyna;ilics Astronau’cics . A t l a s  and Thox, 
vehicles aici miiociii’ied Agena s tages  are procured .through the 
Depar’i:!,ielelit of ’che A i r  Force under i k  con-ixac-bs. 
:iil i)’’3 L O  io-- s ~ ~ ~ - ~  ceri;i-yjc z t ion  ail Incorporation 02 xiociifLcE,tion 
Lo At ias  mil Ageila. vehicles -Lo improve r e l i a b i l i t y .  

EL’i’orL i s  i .ncluiieci 
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6 .  Project  Chang e s  Since FY 1965 Pres ident ' s  Budget: 
vehicle  procurement funding est imates  r e f l e c t  l a r g e r  increments of 

Changes i n  t h e  

funds required i n  FY 1966 fo r  the p r o c u r d n t  of Atlas-Agenas 
support of t h e  Lunar Orbiter and Advanced Technological Satellites 
missions. 
have a f fec ted  t h e  phasing of t h e  vehic le  procurement. 
has been l i t t l e  change i n  t h e  o v e r a l l  program content.  The o v e r a l l  
reduct ion of the  funding required f o r  vehic le  procurement i n  FY 1966 
i s  a result of changes i n  the planned flight schedule with a r e su l t an t  
s h i f t  i n  procurement requirements . 

i n  

Also, t he re  have been changes i n  t h e  launch schedule which 
However, t h e r e  

7. J u s t i f i c a t i o n  of FY 1966 Budget Es t imate :  Requirements by major 
func t ion  are: 

OSSA - 
scout 7,993 6,600 6,396 7,700 8,400 6,000 4,800 

Delta 44,089 26,700 35,911 -32,000 33,200 36,350 12,100 
Agena 154,440 '48,200 50,788 76,493 77,766 69,313 37,888 

TOTAL 222,731 113,500 140,900 166,600 167,417 143,813 57,388 

Centaur 16,209 32,000 47,805 50,407 48,051 32,150 2,600 

scout 8,600 1,500 1,400 -0- 1,200 1,200 1,200 
A t l a s (  Other) 6,400 1,786 972 -0- -0- -0- -0- 

' rmu 15,000 3,266 2.372 -0- 1,200 1,200 1,200 

TOTAL PROC. 237,733- 116,786 166,600 168,617 145,013 58,588 

The funding shown above w i l l  provide the required e f f o r t  t o  meet the mission 
requirements as spec i f ied  i n  t h e  launch schedules. 
fo r  de l ivery  of mission modified launch vehicles  t o  the launch stand, mating 
of t h e  spacecraf t  t o  t h e  launch vehicle ,  launching of t h e  vehicle ,  and 
associated pre-launch and post-launch serv ices .  These cos ts  have previously 
been a l loca ted  t o  t h e  mission. 

This funding w i l l  provide 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCF! AN:! TECHNOLOGY 

a. --- Funcling by Pro jec t  -- E2ement  

Proj ei=t ' i 'o t a l s  22,198 

11, 4f, C 

4,150 

6) 552 
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3. Specific Mechanisms or Channels f o r  Proqram Coordination with 
Other Interested Aqercies: The Research Program is coordinated through 
many committees, boards, groups, etc. such as the Coordinating 
Committee fo r  Materials Research and Development of the Federal 
Council for Science and Technology, Materials Advisory Board, Technical 
Committee on High Energy Physics, Special Group on Optical Masers, 
NATO-AGARD, and Mathematics Panel of the National Research Council - 
National Academy of Sciences. Members of the Research Division a re  
active participants in  all the above organizations and effect excellent 
coordination with the Department of Defense, National Bureau of Standards, 
Atomic Energy Commission, National Institutes of Health, National Science 
Foundation, National Academy of Sciences and the Bureau of Mines. NASA 
has worked out a joint reporting form with the DOD and plans to exchange 
tasks with the military agencies. Through these coordination efforts,  the 
Research Program is complementary to the programs of the other 
government agencies and results in a truly national program. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF A D V i a z E D  RESEARCH AND TECHNOLOGY 

PROJECT TITLE LIFTING BODY 1'1,IGH'T PROGRAM 

1. P r o j e c t  Ob j , ec t ives :  

Tric o b j e c t i v e s  of  t h e  L i f t i n g  Body F l i g h t  Program are  (1) i . n v e s t i g a t e  
apprcach arid l a n d i n g  c h a r a c t e r i s t i c s  w i t h  p a r t i c u l a r  m p h s s i : ;  g iven  
t o  r e a l i s t i c  mintmuni l a n d i n g  L/d r e q u i r e m e n t s ,  l a n d i n g  rockel: augnen- 
t a t i a n ,  p i1 .o t ing  p r o c e d u r e s ,  and v i s i b i l - i t y  c o n s t r a i n t s ;  ( 2 )  c o r r e l a t e  
wind-tunnel.  and [ l i g h t  c h a r a c t e r i s t i c s ,  drag..  b a s i c  s t a b i 1 i t : r  and 
c o n t r o l ,  hi.nge moments and p r e s s u r e s ;  ( 3 )  e v a l u a t e  g e n e r a l  h a n d l i n g  
q u a l i t i e : ;  of  t h e  l i f t i n g - b o d y  c l a s s  of v e h i c l e s  ove r  a wide r ange  o f  
a n g l e s  of a t t a c k  and t o  s u b s o n i c  speeds  a t t a i n a b l e  t o l l o w i n g  launch 
from a B-52: a i r c r a f t ;  ( 4 )  de te rmine  g e n e r a l  and s p e c i f i c  f 1 , i g h t - c o n t r o l -  
system r e q u i r e m e n t s ;  and (5) a c c e l e r a t e  development of o p e r a t i o n a l  
l i f t i n g - b o d y - t y p e  vchiazles w i t h  t h i s  p r o j e c t  b e i n g  a f o c a l  p o i n t ,  p ro -  
v i d i n g  a p r a c t i c a l  a p p l i c a t i o n  f o r  r e l a t e d  l i f t i n g - b o d y  a n a l y t i c a l ,  
wind-tunriel , and f 1. ight r e s e a r c h  a c t i v i t i e s .  

2 .  P r o j e c t  Con ten t :  

This  p ro -  ec t i s  a c o o r d i n a t c d  r e s e a r c h  program between t h e  Langley, 
Ames, and i ' l i g h t  Research c e n t e r s  and OART. Langley Research Center  
has t h e  t e c h n i c a l  r e s p o n s j b i l i t y  f o r  deve lop ing  t h e  HL-10 aerodynamic 
configuration, and t h e  Ames Research Center  h a s  t h e  t e c h n i c a l  r e s p o n s i -  
b i l i t y  f o r  dcve lop ing  t h e  E.1-2 aerodynamic c o n f i g u r a t i o n .  F1 i g h t  
Kesenr. h Cent er w i l l  c3ordina t c  thesc. ac Lions and t e c h n i c a l l y  mon i to r  
a corrtractcc i n  f a b r i c a t i o n  of t h e  two g l i d e r s .  The g l i d e r s  a r e  s o  
des igned  t h a t ,  i f  a d e r i s i o n  i s  made a t  a l a t e r  d a t e  t o  conduct  t r a n s o n i c  
t e s t s ,  a p r o p u l s i o n  system cou ld  be i n s t a l l e d  a t  minimum c o s : .  T h e  
i : l i d e r s  w i l l  be c a r r i e d  t o  a n  a l t i t u d e  o r  abou t  45,000 and Liunched from 
a B-52 u s e d  111 t h e  X - 1 5  program. 



3, Summary Pro jec t  Schedules: 

The de l ivery  of t h e  M-2 should be  about May 1965, and t h e  de l ivery  
of t h e  HL-10 about October of 1965. The f irst  f l i g h t  of t h e  M-2 i s  
an t ic ipa ted  about September 1965, and t h e  f irst  f l i g h t  of t h e  HL-10 
i s  an t ic ipa ted  about December 1965. The g l i d e r s  will be thoroughly 
t e s t e d  i n  t h e  Ames Research Center f u l l - s c a l e  wind-tunnel before 
f l i g h t s  are attempted, 
schedule s ince  they w i l l  be  flown many t i m e s .  Since t h i s  i s  a 
research program no o ther  spec i f i c  milestones are establ ished.  

The two g l i d e r s  do not conform t o  a f l i g h t  

4. Project, Funding: 

Fy 1964 Ff 1965 FY 1966 FY 1967 FY 1968 

1,200 1,500 1,000 660 200 

5. ProSect Manpower: 

a. Contractor: Not required 

b, NASA In-house Direct  Manpower: 

6. Pro jec t  Procurement: Not Required 

7. Project changes Since FY 1955 Pres ident ' s  Budget: 
changed i s  concerned with t h e  revised funding l e v e l s  f o r  f i s c a l  
years 19G4 and 1965, 

The only approved 

8. J u s t i f i c a t i o c  of FY 1966 Budget E s t i m a t e :  

The FY 1966 f a d i n g  i s  required f o r  engineering changes that may 
he required as a result of t h e  wind-tunnel tests, a i r c r a f t  spaces 
and mirL2ma1 aerospace ground equipment, instrumentation and 
operatio:ial test support. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

- OFFICE OF APVANCED RES- AND T ECHNOLQGI 

PROJECTmLE: SPACE Vw CLE S Y S m  SRTL 

1. Project Description/Justification: This program provides for advanced 
research and technology for space vehicles leading to advanced ripace 
vehicle designs of the future and improvements in existing space vehicle 
designs. The areas of technology include advanced design criteria, 
advanced vehicle concepts , space vehicle aerothermodynamics, eniriron- 
mental factors and technology, and space vehicle rtructures. 

2.  Project Funding (Program Plan in Thousands of Dollars): 

FY 1965 FY 1966 FY 1964 

a .  Fundirrg by Yrojec.t  dlerrient: 

Advanced Concept 6 2,369 53 7 5 50 
S/C Aerothernlodynamics 5,495 5,432 5,346 
S/C Structures 4,817 5,115 5,560 
S/V Environmental Factors 6,933 7,030 9 ,530 
L/ V Aero the rrnod ynamics 777 1,214 1 :,300 
L / V  Structures 3,718 3,859 3 ,414 
S/V  Design Criteria 542 1,300 -- 1.100 

24,487 26 :, 800 Project Totals 24,651 

b. Continuation vs. New: 

Continuation of existing contracts 
and grants 9,295 10,490 10 :,goo 

New contracts and grants 8,032 6,258 7 j 433 

7,739 A- 8 467 In-House Program Funds 

Project Totals 24,651 24,487 26 : 800 

- 
c. University contracts and grants 

(where applicable) (appropriate 
portion of project totals - inc. 
JPL) (6,198) (4,584) (4; 990) 

3 .  Specific mechanisms or channels for program coordination with other -- interested agencies: 

Day to day personal contac ts  with caunterparts in other agencieii, planned 
formal coordination meetings attended by representatives of industry and 
government. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT T I T L E :  ELECTRONICS SYSTEMS 

1. Proiect  Description/Justification: 

This prcgram provides a n a l y t i c a l  s tud ies  i n  such areas  as ccnnmunication 
and infcrmation theory t o  improve data  handling rates,  along w i t h  
techniques of measuring physical phenomena and methods of ccmver Iing 
and  hand l i n g  such information with advanced e l ec t ron ic  devices. Ex- 
perimental e f f o r t  s h a l l  encompass such areas  as ma te r i a l s  arid th2 
environmental e f f e c t s  thereon, i d e n t i f i c a t i o n  and inves t iga t ion  >f  
basic  phenomena pecul ia r  t o  e l ec t ron ic  systems. 
w i l l  prcwide a means of i n t eg ra t ing  new schemes i n t o  prototype m3dels. 
During the p a s t  year the  basic  technica l  f e a s i b i l i t y  of both e l e - t r o -  
s t a t i c  and cyrogenic i n e r t i a l  sensors has been demonstrated f o r  space 
appl icat ions.  Research and technology e f f o r t s  w i l l  continue f o r  
several  years t o  br ing these devices t o  a p r a c t i c a l  s t a t e  of u t i l i t y  
warranting, development for f l i g h t  pro jec ts .  

The development e f f o r t  

2. Project Funding: (Program Plan i n  Thousands of Dol la rs )  -- 

(a) Furlding by P ro jec t  Element -- 
Ad\*aric ed Concepts 3 u3 4co 500 

Guj.da,nce Systems 4,982 4,903 6,  LOO 

Cort tml  System 6,302 5,780 5,wo 
C o n u n u i  c a t  i ons  4,851 3, 900 5,800 

Tracking 8: Data Acquisit ion 2,895 2,800 3,800 

Data Handling & Processing 3,142 3,000 4, OGO 

Ins: t r m e n t a t  ion 3,860 3,100 3,900- 

Pr 32 ec t “L‘talr; 26,350 23,8&0 30.000 
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(b) Continuation vs. New: 

Continuation of existing 
contracts and grants 10,715 10,672 12,326 

New contracts and grants 9,009 7,335 12,175 

In-House Efforts 

Project Totals 

( c )  University Contracts 
and Grants 

6,626 5,873 5,499 

26,350 23,880 30, ooo 

3,098 2,914 

3. Specific mechanisms or channels for propram coordination with other 
interested agencies: 

The program is coordinated at the task level by exchange of tasks with 
the armed services through the supporting research and technology 
panel of the Aeronautics and Astronautics Coordinating Board. 

Coordination with FAA is less formal, through joint symposia, FAA 
membership on NASA research advisory committees, and person to person 
contact. 

2,540 
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FISCAL YEAR 1966 ETIUATES 

P F F I C E  OF ADVANCED RESEARCH AM) TECXNOWY 

JROJECT TITLE: BUMAN FACTORS SYSTEMS 

1. Project DcscriptionJJustification: The human f a c t o r s  oystems 
program i s  based upon ;B systems paramet r ic  approach t o  provide 
the fundamental knawledge and broad t echno log ica l  baee necessaq( 
to proceed to advanced aerospace missions: it provides  feedback 
for t echno log ica l  advances t o  support  c u r r e n t l y  approved manned 
mpOCe projectrr. The Human Factor8 Syatemrr program Involve6 
the  s tudy of man ( c a p a b i l i t i e s  and c a p a c i t i e s ) ,  manmachine 
( l i f e  support, p r o t e c t i v e  systems, b io ins t rumenta t ion ,  man- 
machine cont ro l )  and nan-systems i n t e g r a t i o n  (human f a c t o r s ,  
systems a n a l y s i s  and advanced concepts ) ,  i n  r e l a t i o n  t o  t h e  
b a s i s  parameters of the environment, design requirements,  bio-. 
anotrument.ation, sitguXstiorr, ground and f l igh t  test, and 
e v a l u a t i o n  of performance. 

Ground baaed research is conducted to the maximum extent possible:  
however, sma l l  f l i g h t  p r o j e c t s  w i l l  be pursued to study man's 
c a p a b i l i t i e s  and r e a c t i o n s  t o  combined stress of space f l i g h t .  
A n  orderly multi-phased approach u t i l i z i n g  fixed ground based 
environmental  and s imula t ion  f a c i l i t i e s  f o r  test  and v a l i d a t i o n  
of f l i g h t  experiments i n  conjunct ion w i t h  a i r c r a f t ,  m i s s i l e ,  
s a t e 1  lite and manned space veh ic l e  f l i g h t s  w i l l  be accomplished 
i n  order t o  study c r i t i c a l  a r e a s  such as prolonged WightleS8nei66 
space r a d i a t i o n  and psycho-physiological stream8 which cannot 
be simulated adequately on t h e  ground. 

2 .  P r o j e c t  Funding --- 

a. Punding by P r o j e c t  - Element: 

Advanced Concepts 305 650 1000 

Human Research & Perf. 4125 3570 4600 
Man-System I n t e g r a t i o n  2904 2230 4200 
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b. Continuation vs. New: 

Continuation of Exis t ing 
cont rac ts  and grants  6576 6229 8900 

New cont rac ts  and grants 4541 3890 5100 

I n  house 2083 1731 2000 - 
Pro jec t  Totals 13200 11850 16000 

c . Universi ty  cont rac ts  and 
grants  2031 1701 2508 

3. Specific mechanisms or channels for Program coord ina t ion  with 
o t h e r  i n t e r e s t e d  aqencies:  

a .  Intra-agency coord ina t ion  is  accomplished i n  accordance wi th  
t h e  procedures set f o r t h  i n  Sec t ion  IV of NPC 107, NASA 
Basic Adminis t ra t ive Processes.  The i n t e r d i s c i p l i n a r y  approach 
t o  the  human f a c t o r s  systems program r e q u i r e s  coord ina t ion  
wi th  o t h e r  OART program o f f i c e s ,  such a s  E lec t ron ic s ,  Aeronautics,  
Nuclear and Space Vehicles.  I n  add i t ion ,  coord ina t ion  is  e f f e c t e d  
wi th  t h e  O f f i c e  of Manned Space F l i g h t  program and t h e  Of f i ce  
of  Space Science and Appl ica t ions ,  as appropr ia te .  

b. Inter-agency review and coord ina t ion  is  accomplished through 
t h e  L i f e  Sciences Sub-Panel of t h e  Aeronautics and Ast ronaut ics  
Coordinating Board. The L i f e  Sciences Sub-Panel is composed 
of  a NASA Chairman, DOD Vice-chairman, and members from Army, 
Navy, A i r  Force and NASA program o f f i c e s .  A method has  
been developed by which a d e t a i l e d  coord ina t ion  of  t a s k s  is  
accomplished: 1) t o  make t h e  L i f e  Sciences organiza t ions  of 
DODand NASA aware of t h e  research  being conducted; 2) to  
i d e n t i f y  and e l imina te  unnecessary d u p l i c a t i o n  o f  e f f o r t :  and 
3 )  t o  make p o s s i b l e  i d e n t i f i c a t i o n  of important a r e a s  where 
l i t t l e  o r  no e f f o r t  i s  being conducted by e i t h e r  agency. 
c a l l  t h i s  method ILSE (Interage2cy L i f e  Sciences Supporting 
Space Research and Technology Exchange). ILSE is a coordina- 
t i o n ,  planning, and management t o o l  by which DOD and NASA 
l i f e  sc ience  r e sea rch  e f r ' o r t s  c a n  be i d e n t i f i e d  and coordinated 
i n  such a way t h a t  manpover and FJnding resources a r e  efficiently 
u t i l i z e d .  A t  t h i s  t i m e ,  we are i n  t h e  process  of coordinat ing 
the  FY-65 program a t  t h e  t a s k  l eve l .  The ILSE coordinat ion 
i s  an a c t i v e  system which is conducted throughout t h e  year ,  
not j u s t  once a year .  I n  t h i s  way, w e  expect t h a t  new re sea rch  
w i l l  cont inue t o  be i d e n t i f i e d  and coordinated a s  it is 
or ig ina ted .  Cance l la t ions  and changes to ongoing tasks w i l l  

We 
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a l s o  be i d e n t i f i e d  and coord ina teu  i n  t h e  same nianntx. Pas t  
coord ina t ion  e f f o r t s  have i n c i c a t e d  t h a t  approxi-matt:ly 65% 
t o  8CFk of t h e  coming year  prograln i s  a con t inua t ion  of p a s t  
year  e f f o r t s .  I t  may t h e r e f o r e  22 s a i d  t h a t  w i th  t h e  
completion of t h e  FY-65 coord ina t ion  t h a t  a mini-mum of 65% 
o f  the FY-66 program w i l l  have rece ived  coord ina t ion .  As 
new t a s k s  a r e  o r i g i n a t e d  they w i l l  be reviewed and coord ina t ion  
effected. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT T'ITLE: SERT (SPACE ELECTRIC ROCKET TEST) 

1. Pro jec t  O b j e c t i v e s  : 

The o b j e c t i v e  of t h e  c u r r e n t  phase  of t h e  t o t a l  SERT pro:gram is 
t h e  e v a l u a t i o n  and development of advanced sys tems for  satel.Lite at-  
t i t u d e  c o n t r o l  and s t a t i o n  keep ing .  

2 .  Pro jec- t  Content :  

a.  Vaixmm t a n k  tests o f  s e v e r a l  sys tems w i l l  be conducted t o  
pe rmi t  s e l e c t i o n  of t h e  inore promis ing  s y s t e m s  for f u r t h e r  develop-  
ment. The s y s t e m s  t o  be s t u d i e d  are: c o n t a c t  i o n  e n g i n e ,  bombard- 
ment i o n  e n g i n e ,  r e s i s t o j e t  , s o l i d  sub l iming  m i c r o r o c k e t ,  e l e c t r o l y -  
sis r o c k e t ,  b i p r o p e l l a n t  chemical r o c k e t s ,  and momentum whee:ls. The 
o b j e c t i v e  of t h e  t e s t s  w i l l  be t o  de t e rmine  minimum impulse  .)its and 
shor t - t e rm r e p r o d u c i t i l i t y  . 

b, A d d i t i o n a l  vacuum t a n k  tests w i l l  b e  conducted on t h s  more 
promis ing  s y s t e m s .  These t e s t s  w i l l  de te rmine  long-term r e p r o d u c i -  
b i l i t y  O F  impulse b i t s ,  r e l i a b i l i t y ,  and o p e r a t i n g  l i f e .  

c .  :Flight e v a l u a t i o n  w i l l  be  made w i t h  t h e  most p ro rn i s i ig  s y s -  
t e m ( s ) .  A 6-month t e s t  i n  l o w - a l t i t u d e  p o l a r  o r b i t  u s i n g  s o l a r  ce l l s  
as 

3 .  

4. 

5 .  

6 .  

- .  

a power s o u r c e  i s  a n t i c i p a t e d .  

- Summary Pr0.j e c t  Schedules  : 

Comp:Lete Phase (a) b y  February  1965 

Camp-Lete Phase (b) b y  February 1966 

S t a r - t  f i n a l  s p a c e c r a f t  d e s i g n  (Phase (c)) by March 1966  

Launch d a t e ,  1st s p a c e c r a f t  - 1968 

-- P r o j e c t  Funding [Thousands of Dollars) : 

FY G 5  FY 66 FY 67  FY 68 FY 69 
-7 --- 

8, ooo :.1* 000 3,000 5 ,000  5,000 

E'roject  Manpower: (Not r eques t ed )  

P r o j  e c t  Procurement: (Not r eques t ed )  
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7 .  Pro.ject Changes Since FY 1965 President's Budget: 

a. Project Objectives: Unchanged 

b. Project Content: 

(1) SERT I has been completed. 
(2) SERT I1 has been delayed indefini te ly .  Until  a particu- 

l a r  ion engine has been selected for development t o  large s izes  for 
mission application, there is  not suff ic ient  jus t i f ica t ion  for a SERT 
I1 f l i g h t  experiment. 

(3) SERT I11 has been expanded t o  include systems i n  addition 
to  ion engines. 

c .  Project Schedules: Unchanged 

0 .  

d .  Project Funding: Unchanged 

Jus t i f ica t ion  of FY 1966 Budget Estimate: 

During FY 1966,  2.0 mill ion w i l l  be spent on the in-house program 
t o  evaluate and develop thrustor  systems and other payload components. 
3.0 mill ion w i l l  be required for  i n i t i a l  funding of the payload con- 
t rac tor  and t h i s  amount of money w i l l  provide the i n i t i a l  design, fab- 
r icat ion and tes t ing  of e l ec t r i ca l  and mass dummy payloads. Addition- 
a l l y ,  it w i l l  procure long-lead-time items required for  the prototype 
and f l i g h t  model payloads. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF P&JANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE:: SNAP-8 DEVELOPMENT PROJECT 

1 e P r o j e c t  O b j e c t i v e s  : 

The o b j e c t i v e  of this p r o j e c t  i s  t o  deve lop  t h e  technologq and 
f e a s i b i l i t y  of a long-endwance  n u c l e a r - e l e c t r i c  power sys tem and t h e  
p r o c e s s e s  a n d  p rocedures  necessa ry  t o  the i r  s u c c e s s f u l  develoEment . 
S u c c e s s f u l  complet ion of t h i s  sys tem development a c t i v i t y  w i l l  pro-  
v i d e  a 35 e l e c t r i c a l  k i l o w a t t  n u c l e a r  e l e c t r i c  g e n e r a t i n g  sys tem 
s u i t a b l e  f o r  space  a p p i i c a t i o n s  i n  t h e  1 9 7 0 ' s .  The sys tem must be 
capab le  of s t a r t  ing and Bjperating con t inuous ly  and wi thou t  mainten-  
ance for  10 ,000  h m i s  in t h e  space  envi ronment ,  

2 .  - P r o j e c t  Content :  

SNAP-8 development is a j o i n t  N a t i o n a l  Aeronau t i c s  and Space Ad- 
min i s t r a t ion -Atomic  Energy Commission program. NASA is r e s p o r s i b l e  
f o r  development of t h e  power conve r s ion  subsystem and i ts  i n t e g r a -  
t i o n  w i t h  t h e  n u c l e a r  subsystem i n t o  a r e l i a b l e  e l ec t r i ca l  g e r e r a t -  
i n g  sys tem.  The n u c l e a r  subsystem , which i n c l u d e s  the r e a c t o r  , i t s  
control .  system and s h i e l d i n g ,  is t h e  r e s p - o n s i b i l i t y  of t h e  A t o m i c  
Energy Commission. 

SNAP-8 u t i l i z e s  a b o i l i n g  mercury , t u r b o g e n e r a t o r  c y c l e  t o  c o n v e r t  
thermal. power developed by a compact space  n u c l e a r  r e a c t o r  i n t o  elec- 
. t r i c a l  power. The d e s i g n  approach p l a c e s  a major p r i o r i t y  on r e l i a -  
b i l i t y  and ease of development r a t h e r  t h a n  on l i g h t  w e i g h t ,  and a l s o  
considEbrs f l e x i b i l i t y  t-o a d a p t  w i t h  a minimum of change t o  a r ange  of 
p o t e n t i a l  space  miss ior i s .  The program is p r e s e n t l y  p lanned  th rough  
t h e  ground development phase  and i n c l u d e s  a t  l eas t  60,000 hour s  of 
non-ni lc lear  and n u c l e a r  t e s t i n g  t o  deve lop  the r e q u i r e d  r e l i a b i l i t y .  
Development of  t h e  space  r a d i a t o r  r e q u i r e d  t o  r e j ec t  waste h e a t  from 
t h e  power convers ion  p r o c e s s  i s  d e f e r r e d ,  pending  d e f i n i t i o n  o f  t y p e  
of mis s ion  a p p l i c a t i o n s  and a s s o c i a t e d  s p a c e c r a f t  c o n f i g u r a t i o n s .  

3 .  -- Summar.LPro j e c t  S che d u l  e s : 

Major p r o j e c t  m i l e s t o n e s  as p lanned  i n  j o i n t  National Aeronau t i c s  
and Space Adminis t ra t ion-Atomic  Energy Commission c o o r d i n a t i o n  meet- 
i n g s  are a,s f o l l o w s :  

a .  Complete 90 days of  power conve r s ion  subsystem endurance 
t e s t i n g  u t i l i z i n g  p r o t o t y p e  components i n  l a t e  c a l e n d a r  y e a r  1965 .  

b .  The First i n t e g r a t i o n  of a complete  e lec t r ica l  genera-  
t i o n  system and t h e  firmst g e n e r a t i o n  of n u c l e a r  e l e c t r i c  power by a 
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ground p r o t o t y p e  SNAP-8 system a t  Atomic Energy Commission's Ground 
P ro to type  Test F a c i l i t y  i n  c a l e n d a r  y e a r  1966.  

c .  Complete first 10,000 hour  endurance t e s t  of p r o t o t y p e  
SNAP-8 power convers ion  subsystem i n  c a l e n d a r  y e a r  1968.  

d .  De l ive ry  of a f l i g h t  p r o t o t y p e  SNAP-8 sys tem t o  NASA 
Plumbrook Space P ropu l s ion  F a c i l i t y  i n  c a l e n d a r  y e a r  1968 f o r  space  
s i m u l a t i o n  t e s t .  

4.  Pro. ject  Fundinp (Thousands of Dollars) : 
Balance t o  

FY 64  FY 65 FY 66 FY 67 FY 68 FY 69 Completion 

15,465 17 ,000  16 ,000  12 ,000  9,000 6,000 1 ,000  

5 .  F'ro.iect Manpower (Man vears) : 

a.  C o n t r a c t o r  - Aeroje t -Genera l  Corpora t ion  

FY 64 FY 65 FY 66 FY 67 FY 68 FY 69 

369 354 2 40 130  45 1 2  

b .  NASA-Lewis In-House Direct Hanpower: 

6 .  P r o i e c t  Procurement:  

a .  Cur ren t  S t a t u s :  

(1) Type of Con t rac t  - CPFF - NAS5-417 
(2) Cost  Nego t i a t ed  t o  Date - $63,522,000 
(3) Scope Nego t i a t ed  t o  Date - 

Completion d a t e  - 12/31/68 
Hardware items d e l i v e r e d  - 2 e lec t r ic  g e n e r a t i n g  systems 

b.  A n t i c i p a t e d  Changes : 

None 

7 .  P r o j e c t  Changes S ince  FY 1965 P r e s i d e n t ' s  BudEcet: 

None 
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8 .  J u s t i f i c a t i o n  of FY 1966  Budget Estimates: 

The $16,00OK budget  estimate f o r  FY 1966 i n c l u d e s  $S,OOOK re- 
q u i r e d  t o  fund t h e  pr ime c o n t r a c t o r ,  A e r o j e t  , under  c o n t r a c t  mS5-417. 
O f  t h e  r ema in ing  $8,00OK , approximate ly  $2,00OK is  r e q u i r e d  t c i  s u p p o r t  
c o n t i n u a t i o n  o f  t h e  L e w i s  In-House program i n c l u d i n g  environmc n t a l  
t e s t i n g ,  i n v e s t i g a t i o n  of the s t a t i c  and dynamic performance ci f  com- 
ponen t s  and p a r a m e t e r s ,  and d e t e r m i n a t i o n  of r a d i a t o r  performance.  

The remain ing  $S ,OOOK w i l l  be used by L e w i s  t o  supplement  t h e  
c o n t r a c t u a l  work b e i n g  done a t  Aero j e t  where t e c h n i c a l  d i . € f i c u l t i e s  
a l r e a d y  encoun te red  by t h e  c o n t r a c t o r  g i v e  i n d i c a t i o n  t h a t  s i g n i f i -  
c a n t  d e l a y s  w i l l  o ccu r  i n  the s u c c e s s f u l  complet ion of  t h e  c o n t r a c t  
w i t h i n  the n e g o t i a t e d  performance schedu le  and f i n a n c i a l  :nesoL rces  . 
It  appea r s  t h a t  supplementary and backup e f f o r t s  w i l l  be 1:equi.rc.d i n  
a number of  the  hardware development areas. S p e c i f i c a l l y ,  thclse i n -  
c l u d e  independent  e f f o r t  i n  l i q u i d  metal pumping, i n  t u r b i n e  and 
t u r b o - a l t e r n a t o r  packaging ,  i n  s t a b i l i z i n g  f low th rough  t h e  bcii.Ler 
and coridensors d u r i n g  s t e a d y  s t a t e  and t r a n s c i e n t  o p e r a t  i o n ,  1.n r ad i -  
a t o r  per formance ,  and .in a s s u r i n g  t h e  c a p a b i l i t y  of  system o p w a t i o n  
i n  a space  environment  f o r  a t  l e a s t  10 ,000  h o u r s .  

These e f f o r t s  w i l l  be implemented on ly  a f te r  tho rough  a n a l y s i s  by 
L e w i s ,  and s e l e c t i o n  of t h e  most e f f i c i e n t  and e x p e d i t i o u s  means of  
overcoming; problem areas and a c h i e v i n g  announced g o a l s .  :Such means 
w i l l  l i k e l y  i n c l u d e  a cornhination of L e w i s ,  A e r o j e t  and t : i i r d  p a r t y  
i n d u s t r i a l  e f f o r t .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE: NUCLEAR ELEC'TRIC SYSTEMS SR&T 

.L . 

2. 

Fro . iec t .  DescriDtion/Justification: 

Nuclear e l e c t r i c  power genera t ing  syst.ems oi 'fer the 
most p r a c t i c a l  sources  of e l e c t r i c  power i n  the  k i l o w a t t  
and megawatt l e v e l s  for f u t u r e  s p a c e c r a f t  power,, Nuclear 
e l e c t r i c  propuls ion systems have the  highest pei?fomiance 
p o t e n t i a l  of any system capable of development with:-n t-he 
pred.ict.able f u t u r e .  

The n u c l e a r )  e l e c t r i c  program i s  intended to explore  
and eva lua te  the advantages and disadvantages,  the :!hi ta- 
tion:; and problems o f  the var ious power and propuls:.on 
concepts and their sub-syst*ems , and develop the  mos-; 
p r o m ~ s i n ; ~  conce r t s  for mission use.  

P m j e c t  Funding (Program Plan i n  Thousands of D o l l a ~ ~ s )  : -- ---- 
FY 1964 FY 1.965 l?Y 1966 - -- 

a .  Funding -- by Project ,  Element. 

;;a.feDy Research and 
Development 

Illec t r i c  Propulsion 

IJuclear E l e c t r i c  Power 

P r o j e c t  To ta l s  

b "  Continuation vs .  New 

(:ont.inuatA.on o f  e x i s t i n g  
contzac ts and g r a n t s  

New c o n t r a c t s  & grantas 

In-House cf f o r  t. 

Project. T o t a l s  

62 75 100 

11,164 1 0 , ~ ) O O  l I , O O O  

14,523 13,825 14,400 
25,749 24, L-00 25,500 

13,917 13,402 15,295 

6 ,008 6 , 227 4,840 

5,824 4,771 5,365 
25,749 24,400 25,500 
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FY 1964 FY 1965 FY 1966 

e. University Grants and 2,381 2,483 2,550 
Contracts 

3. Specific Mechanisms o r  Channels for  P r o p a m  Coordination with 
Other Interested Agencies: 

Coordination is conducted with the Department of Defense, the 
Atomic Energy Commission, the National Bureau of Standards, 
the National Science Foundation, and the National Academy of 
Sciences through the exchange of reports, planning and review 
conferences, and special boards and committees in specific areas. 
Examples are the Liquid Metal Corrosion Committee, the Heat 
Transfer Research Conferences, the Office of Critical Data of the 
National Academy of Sciences and the Interagency Power Group 
(IAPG). Task descriptions a re  exchanged with DOD and project 
descriptions in the power area are  exchanged with all members of 
the IAPG. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OFADV,4NCED RESEARCH ANI) TECHNOLOGY 

PROJECT TITLE: NERVA 

1. 

2. 

3. 

4. 

50 

bogect ObJectives : 

The obgeetive of the NERVA project l e  to develop an experbental, ground- 
based, nuclear rocket engine which would be suitable with M h e r  developnent 
for flight spplicatlons 

ProJeet Content; -- 
The major activity of the project presently is oriented around thtt design, 
development and testing of a series of reactors, designated ltHRX." 
testing of NRX reactors w i l l  lead into the testing of experimental. engines, 
designated "XE" by approximately FY 1967. 

The 

lkphasis is also being placed on the design, develapment and testing of 
certain non-reactor components whose operating requirements place them 
beyond available technology. For e-ple, ccqonents such a8 turl)opunps, 
nozzles with hot bleed ports, and actuators for engine reactor control will 
be developed to allow satisfactory operation when expoeed to such extreme 
environments as nuclear rocket reactor radiation levels, liquid hydrogen 
cryogenic temperature, and high temperatuhe hydrogen exhaust gas. 

flumnary Project Schedules: 

Major Milestones 

Major milestones are reactor and,.experimental e w n e  tests, the dates of 
which are classified and, therefore, cannot be lnclhded in this unclassified 
document. 
separately 

However, a classified list of major milestones canL be riubmftted 

Project Funding:: 
P 

FY 1964 FY 1966 FY 1967 FY 1968 

49,538 34,261 36,968 37,000 37,000 37,000 

P~ojsct Manpower: 

a. Contractor: Aerojet-General - Contract SIP-1 --- 

m ig6g - FY 1964 FY 1965 FY 1966 FY 1967 FY 1968 

1,274 1,012 1,016 1,016 1,016 1,016 

b. NASA In-House Direct Manpower: -- 
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6 .  Projec t  Procurement: 

a. - Current Status:  Contract SNP-1 - Aerojet-General Corporation 

(1) Type of cont rac t  - CPFT (For Contract Year 1964) 
(2)  Cost negotiated t o  da t e  ( thru M o d .  10) $176,O86,gOO 

7 195 n Fee 
$& 

( 3 )  Contract provides f o r  continuing research and development 
PPesent completion date of t h e  cont rac t  i s  9/30/66. 
work to be performed by the contractor ,  within t h e  general  
scope of work, i s  negotiated and incrementally funded each 
year.  

Spec i f ic  

Contract year  runs from October 1 t o  September 30. 

b. Anticipated Changes: 

It is  ant ic ipa ted  that t h e  annual supplement of work covering the 
period October I, 1964 t o  September 30, 1965, w i l l  he negotiated 
by November 1, 1964. 
t h e  t o t a l  cos t  f o r  that period i s  approximately $26,500,000. 
t o  be performed w i l l  be within t h e  general  scope of t h e  cont rac t .  

The cur ren t  estimate of t h e  NASA share of 
Work 

7. Project  Changes Since FY 1965 President ' s  Budget: 

There has been no s u b s t a n t i a l  change i n  p ro jec t  object ives ,  content, 
schedules or funding s ince  s u b i s s i o n  of t h e  FY 1965 President ' s  Budget. 

J u s t i f i c a t i o n  of FY 1966 Budget Estimate: 

I n  FY 1966, th ree  NFE power tests w i l l  be conducted. 
conducted a t  Test C e l l  A, with r eac to r  assembly and disassembly operations 
taking place i n  t he  R-MAD Euilding. 
FY 1966 i n  non-nuclear components design, research and developnent, and 
t e s t i n g  t o  upgrade qua l i t y  and r e l i a b i l i t y .  
assembly and checkout of t h e  cold flow development test  system w i l l  be 
completed, and t h e  test  program will be i n i t i a t e d  late t h a t  f i s c a l  year.  
The CFIYI'S tes t  program wi l l  be completed i n  FY 1966. 
test  of an experimental engine will be conducted i n  the  last quarter of 

8. 

A l l  tests w i l l  be 

There will be extensive e f f o r t  i n  

I n  FY 1965, t he  fabr ica t ion ,  

The first cold flow 

FY 1966 a t  Ers-1. 

Propel lants  required f o r  scheduled r eac to r  tests, non-nuclear component 
tests, engine simulator tests, and engine cold f l o w  tests will be 
procured i n  FY 1966. 
hydrogen 

Over 904 of t h e  propel lan ts  procured w i l l  be l i q u i d  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEAKCH AND TECHNOLOGY 

PROJECT T I T L E :  NUCLEAR KOCKETS SR&T 

1. Proiec t: Description/ Jus t  i f  i c a t i o n  : 

It i s  general ly  accepted t h a t  nuclear  rocket propulsion wi.L1 be required 
i n  advanced missions beyond Apollo, such as very heavy deep space in -  
strumeritttd probes, and manned explora t ion  of the  p lane ts .  

T h i s  program provides the research,  design and engineering da ta  t o  assure 
t h a t  nuclear  rocket systems can be developed a t  power l eve l s ,  operat ing 
times, r e s t a r t  condi t ions,  and s p e c i f i c  impulse values  needed i n  advanced 
space explorat ion missions. The supporting research and technology e f f o r t  
suppl ies  four bas ic  needs: (1) general  supporting research and techno- 
logica.1 data f o r  cur ren t  p ro jec t s ;  (2)  necessary bas ic  technology f o r  t h e  
development of fu ture  generat ions of nuclear  rocket engines and vehic les  ; 
(3)  f e a s i b i l i t y  analyses of advanced nuclear  propulsion concepts, and, 
(4) s tud ies  on the speci.al s a fe ty  problems of nuclear  rockets.  

2 .  P r o  jeci: Funding (Program Plan i n  Thousands of Dollars)  : 
FY 1964 FY 1962 E'Y 1966 

a. 

b .  

C. 

-- Funding by Pro jec t  Elements: 

Rocket reac tor  research 14,316 13,725 12 , 600 
Nuclear rocket engine 

component re search 6,910 6,775 8,900 
SaEety 470 500 M O  
Nuclear Vehicle Technology 241 1,000 1,000 

P r o j e c t  Tota l s  21,937 22,000 23,000 

-- Co n t  inuat ion vs  .New: 
Continuation of e x i s t i n g  

(contracts and grants  
N e > d  (contracts and g ran t s  
In-House e f f o r t  

P r  3 j ec t To t a l  s 

-- University Contracts and Grants: 

9,287 8,225 12,735 
5,296 6,008 3,145 
7,354 7,767- 7,120 

21,937 22,000 23,000 

(port ion of project t o t a l s )  : 
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3. Spec i f ic  mechanisms o r  channels f o r  program coordination with o ther  
i n t e re s t ed  agencies: 

The Research and Technology Resum, NASA Form 1222, w i l l  be implemented 
by SNPO t o  allow f o r  exchange of information fo r  on-going and planned 
research and technology programs between NASA and the  agencies of the 
Department of Defense. This exchange of resumes w i l l  provide management 
and research people with improved knowledge of work related t o  t h e i r  
f i e l d s .  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE: NUCLEAR ROCKET DEVELOPMENT STATION OPERATIONS 

1. Project Description: 

The mission of the Nuclear Rocket Development Station (NRDS) is t:o 
provide a site for ground static testing of the reactors and engines 
asso'ciated with nuclear rocket development. The major users of the 
Station are Aerojet-General Corporation, Westinghouse Astronuc1es.r 
Laboratory, and Los Alamos Scientific Laboratory. 

Fund,ing under this project provides for NASA's share of general $,up- 
port and stat ion operat ion. 

2. Proiect Funding: 

FY 1964 FY 1965 FY 1966 -- FY 1967 FY 1968 FY 2969 -- 
'750 739 1,032 4,000 7 9 000 9,500 

A .  Analysis and Justification of Significant ChanPes in Protect Funding: 

NASA's share of the NRDS Operations costs will increase by an amcunt of 
$293,000 in FY 1966 over FY 1965. This increase is attributable, in 
part, t o  the fact that the E-MAD Building will become operational in 
July 1965, and partly to the initiation of preliminary effort leading to 
the testing of experimental engines beginning in FY 1967. 

B. Justification for FY 1966 Budget Estimate: 

a. .Identification of Requirements by Maior Activity: 

FY 1964 FY 1965 -- FY 1566 

NR:DS Operat ions 7$0 735, 
(Sene ra 1 Sit e Support 500 589 
Capital Equipment 250 150 

1). Contractor Manpower: 

Pan American World Airways, Inc., under contra 

1,0t2 
85 4 
12 8 

t to the Spa ! 

Nuclear Propulsion Off ice, is the support services contractor 
f o r  the NRDS. In this capacity, Pan American provides such 
services as: operation and maintenance of NRDS facilities 
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C. 

and systems such as general shops, warehouses, water pumping 
stations and distribution systems, electrical distribution, 
sanitary sewer, and technical and cormon-use laboratories; 
photographic; rad-safe; janitorial; sanitation; other labor 
services; reproduction; graphic arts; technical library; mall 
and messenger; materials procurement and supply. 
associated with the above services that are considered to be 
common or general support costs are allocated between the AEC 
and the NASA. Contractor manpower requirements are developed 
on the basis of over-all SNPO mission and responsibilities. 
Accordingly, the following table reflecting Pan American man- 
power represents total manpower without an attempt to allocate 
between AEC and NASA. 

Coats 

Contractor Manpower-Fan Am 498 600 700 

FY 1966 Procurement of Capital Items: 

FY 1964 FY 1965 FY 1966 

Capital Equipanent 250 150 138 

The capital equipment to be procured in FY 1966 is required to 
supplement equipment for  the Secondary Standards Iab in the 
Technical Shops Building to make available complete facilities 
to calibrate and certify standards and precision measurement 
equipnent in the electrical, electronic, electro-mechanical, 
mechanical and physical measurement categories in use at NRDS. 
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RESEARCH AND DEVELOPMENT 

FISCAL, YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE-M-1  ENGINE DEVELOPMENT 

1. P r o j e c t  Ob jec t ives :  

s i z e  for post S a t u r n  l a u n c h  vehicles, o n  a t i m e  scale c:ons: .s tent  
w i t h  r e q u i r e m e n t s  of h a v i n g  a q u a l i f i e d  m a n - r a t e d  sys  t e r n  airailable 
i n  the 1970's. The M-1 i s  i d e a l  for  the s e c o n d  s tage of post- 
S a t u r n  veh ic l e s  a n d  well s u i t e d  for  first stage a p p l i c a t i o n .  

2 .  P r o j e c t  Content :  

To p.rov:ide a n  opt imum, high-performance e n g i n e  of a n  appropriate 

-- 
The M - 1  I:ngine P r o j e c t  c o n s i s t s  o f  an o r d e r l y  t e c h n o l o g i c a l  ievel-op- 

ment  of componcmts w i t h  f i n a l  i n t e g r a t i o n  ink0  an  engine  system and 
subsequen t  eng ine  t e s t i n g .  Major components o f  t h e  engine  are: an  
a x i a l  flow, n i u l t i - s t a g e  l i q u i d  hydrogen pump; a c e n t r i f u g a l  LOX ?ump; 
a regenerat ive1,y cooled  combustion chamber; va lves .  and c o n t r o l  s,$sterns; 
and a LOX/LH;, ga s  g e n e r a t o r .  

3 .  

4. 

5 .  

Summa:ry E'roject - Schedules:  

S t a r t  Engine Cold T e s t i n g  
S t a r t  Engine F i r i n g s  
F i r s t  Engine A l t i t u d e  S t a r t  
F i r s t  Engine D i f f u s e r  T e s t  
F i r s t  Full Dura t ion  T e s t  
PFRT 

P r o j e c t  Funding; - (Thousands of  D o l l a r s )  

FY 6'1 FY' 65 FY 66 FY 67 FY 68 

L l + , O O C )  24,000 25,900 26,200 28,400 

Projec*t  Manpower (Man y e a r s )  : 

- I_ 

FY 66 
'Fy 66 
FY 69 
FY 70 
FY 70 
FY 71 

FY 69 Balance TO - Ccimp1etio;n 

42,600 131,5C10 

a *  --- Cont rac to r :  Aero je t -Genera l  Corpora t ion  

FY 69 Fy' 64 

1 , 215 960 900 890 915 870 

-- FY 68 - FY 67 - FY 66 - FY 65 - - 
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b. NASA-Lewis In-House Direct Manpower: 

6 .  Project Procurement: 

7.  

a. Current Sta tus:  

(1) Type of c o n t r a c t :  C.P.F.F. - NAS3-2555 
(2) Cos t  Nego t i a t ed  t o  Date: $225,785,301 

(3) Scope Nego t i a t ed  t o  Date: 

C o n t r a c t  NAS3-2555 ex tends  through FY 71, r e q u i r i n g  a 
program o f  d e s i g n ,  f a b r i c a t i o n ,  development and t e s t i n g  
of a 1 .5  m i l l i o n  nominal vacuum t h r u s t ,  l i q u i d  hydrogen- 
l i q u i d  oxygen r o c k e t  eng ine  through t h e  comple t ion  of 
P r e l i m i n a r y  F l i g h t  R a t i n g  Testing; ' 

A n t i c i p a t e d  Changes: None 

P r o j e c t  Changes S i n c e  Fy 1965 P r e s i d e n t ' s  Budget: 

a. P r o j e c t  O b j e c t i v e s :  Unchanged 

b. P r o j e c t  Content :  Unchanged 

c. P r o j e c t  Schedules :  

'Every e f f o r t  w i l l  b e  made t o  m a i n t a i n  t h e  s c h e d u l e s  p r e v i o u s l y  
c i ted,  however, t h e  r e d u c t i o n  o f  FY 65 funds  is expec ted  t o  
c a u s e  a s t r e t c h o u t  of t h e  p r o j e c t  s c h e d u l e s .  The y e a r l y  fund-  
i n g  l e v e l s  t h rough  FY 68 were de termined  t o  be  t h e  minimum 
amounts n e c e s s a r y  t o  s u s t a i n  t h i s  p r o j e c t .  
s c h e d u l e  s l i p p a g e s  are n o t  p r e c i s e l y  d e t e r m i n a b l e  a t  t h i s  time, 
b u t  it is expec ted  t h a t  there w i l l  be  some impact  on near te rm 
targets, s u c h  as t h e  first eng ine  f i r i n g .  

R e s u l t a n t  p r o j e c t  

d. P r o j e c t  Funding: 

The FY 65 P r e s i d e n t ' s  Budget c i t e d  $25,000,000 as t h e  f u n d i n g  
r e q u i r e d  f o r  the M - 1  Engine P r o j e c t ;  c o n g r e s s i o n a l  a p p r o p r i a -  
t i o n  reduced  t h i s  figure t o  $24,000,000. 
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8.  Just i f icat ion of FY 1966 Budget Estimate: 

During FY 1966 continuing emphasis w i l l  be placed on compcnent 
tes t ing.  Effor t  i n  engine systems w i l l  be increased, preparatory t o  
the  first engine f i r i ng .  
s t a r t ed  i n  FY 1965, w i l l  be highlighted by t e s t '  g of the  Mod I1 LOX 

a heav$-weight housing., 
of turbines at LeRC is foreoeen. 

Component t e s t  programs, many of which 

and LH turbopumps. These pumps feature f l i gh t -  'f ype hardware w i t h i n  
A small continuing e f f o r t  i n  cold-air t e s t ing  * 

Redesign, resu l t ing  primarily from test data,  is expected t o  be 
completed Ion the  combustion chamber fue l  torus,  the chamber jacket,  
the  forward chamber flange, gimbal attachment and components, and the 
chamber/nozzle interface flange. A phasing from theoret ical  s tudies  
t o  act ive design is expected for the nozzle extension. Gas Generator 
Injector medesign will be initiste:. . Cooled Combustion Chamber test-  
ing, sched~iled for la te  FY 1965. w i l l  be accelerated during FY 1966. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE: LARGE SOLID MOTOR DEMONSTRATION 

1. 

2. 

3 .  

4 .  

5 .  

Pro i ec t Ob i ec t ives : 

The Large Solid Motor Demonstration Project is an advanced technology 
program aimed at the identification and solution of the problems associ- 
ated with the development of large diameter (greater than 20 feet) solid 
propellant motors suitable for multi-million pound thrust launch vehicles. 

Proiect Content: 

Major elements in the program are static firings of 260-inch-diameter 
motors of various lengths. 
plexity towards flight systems, e.g. systems for thrust vector control 
and incipient failure detection will be added. 

Motors to be tested will advance in cam- 

Summary Project Schedules : 

Under Phase I, four half-length motors (two by each of two contractors) 
are scheduled for static firing during FY 1965. 

Proiect Fundinn (Thousands of Dollars): 

FY 6 4  & prior FY 65 FY 66 FY 67 FY 68 FY 69 

30,000* 13,000** 20,000 20,000 20,000 20,000 

Annual expenditures of 20,000 are planned for subsequent years. 

*Air Force funds. 
*Anticipated 8,000 overrun. 

Proiect Manpower (man years).: 

a. Contractors: Aerojet General Corp. and Thiokol Chemical Corp., 
combined effort estimated through FY 65. A single contractor will 
be selected for subsequent effort. 

FY 6 4  FY 65 FY 66 FY 67 FY 68 FY 69 

450 350 300 300 300 300 

b. NASA-Lewis In-house Direct Manpower: 
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6. Pro iect Procurement : 

a. Current Status: DoD/AF funded these contracts in,FY 1963 and 
1964. NASA assumed funding responsibility in FY 1965, transferring 
funds to AF to complete phase I in this fiscal year. In EY 1.966 
and subsequently, NASA will be responsible for all procurement and 
funding actions. 

(1) Type of contract: 
Through FY 1965 (Air Force) CPIF 

Aerojet : AF/04/695-3501 
Thiokol: AF/04/695-351 

FY 1966 and beyond - not defined. 
(2) C o s t  negotiated to date: 

AF contracts through FY 1965: $43 mil.l.Lan 
(does not include overruns or transition) 

(3) Scope negotiated to date: 
Both contracts continue through two short length 
260" motor firings, t o  be completed :Ln FY 1965. 
Follow-on effort is currently being defined. 

b. kiticipated Cliannes: A single contractor will be sc?Xectbd to carr:? 
out a transition phase and phase I1 efforts. 

7. Pro-1ec:t Changes Since FY 65 President's Budget: 

a. Boiect Object-: No change 

b. Boject Conteig: 

Following the phase I half-length firings a program will b e  i n i t i a l - e d  
t c  provide a cransition between the half-length motor deinonst r . i t  ici i: ,  
ac.d the phase I1 program. 
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C. 

d. 

Project Schedules: 

Additional half-length motor static tests will occur during FY 1966 
under this transition phase. 

Project Funding: 

FY 1965 funding requirements were initially estimated at $13 
million; however, additional funds totalling $8 million will be 
required during FY 1965 to fund contractor overruns ($5 .0  million) 
and transition program ($3.0 million). 

8. 3u stification of FY 1966 Budget Est hat e : 

FY 1966 funds will complete the transition phase and provide for the 
design and initial phases of fabrication of the motors to be tested in 
phase If. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVi4NCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE: CHEMICAL PROPULSION SRT 

1. Pro iec t Description/ J u s t i f i c a t  ion : 

Direct reac t ion  (rocket)  engines using chemical fue l s  and oxid izers  a r e  
the bas i s  for  today's t o t a l  space capabi l i ty .  Chemical engines a re  
also the planned source of motivating power f o r  a l l  space vahicle  
Launches in  the foreseeable  future .  The r e a l i z a t i o n  of the potential! 
€or  present planned missions and development of the scope oE fu tu re  
mission capab i l i t y  depends pr imari ly  on increasing our know Ledge of 
cheniica 1 propulsion processes,  the  inves t iga t ion  of new concepts and 
techniques and the development of a sound engineering design bas i s  
.!or mission engines. 

Liquid rocket and s o l i d  rocket work are  separated i n t o  research,  in -  
c lucling technological research,  and Experimental Engine Technolosy. 

The research includes bas ic  s tud ie s  and experiments on devices,  processes 
or systems r e l a t e d  t o  l iqu id  and s o l i d  engines and d iv ide  i n t o  numerous 
spec i f i c  d i sc ip l ines .  Technological research i s  the  study of t h ?  appl i -  
ca t ion  of s c i e n t i f i c  pr inc ip les  t o  usefu l  purposes. The experimmtal 
engine technology i s  the design, f ab r i ca t ion  and t e s t i n g  of compments 
or systems t o  demonstrate t h e i r  p r a c t i c a l i t y  and t o  e s t ab l i sh  t h z i r  
optimum operating conditions.  The purpose i s  t o  prove the " s t a t ?  of the 
a r t "  as the  l as t  s t e p  p r i o r  t o  a development program t o  e s t a b l i s i  the 
preliminary engineering and fabr ica t ion  bas is  f o r  an engine tha t  i s  a 
candidat e fo r  a mission assignment. The experimental enginti teciinology 
m u s t  d r z w  mainly on the research knowledge and technology airai la , le  a t  
or near the  s tar t  of *:he work. Because i t  i s  r e l a t i v e l y  high-co;t  work 
i t  i s  n c t  the t e s t  fo:: examining e n t i r e l y  new concepts. 

2.  .Project Funding (Program Plan i n  Thousands of Dollars) :  

FY 1960 
__I-- - FY 1.965 ---- FY 1964 

a. Funding by Project  Element: 
Research and Techriological Research 

Liquid Rocket Work 15 , 300 l l , i . O O  1.3,500 

Sc l id  Rocket Work 4,800 4,900 .5,500 
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FY 1964 FY 1965 IT 1966 

Experimental Ehgine Technology 
Liquid Propel lant  Engines 

Solid Propel lant  Motors 

Pro jec t  Totals  

900 6,525 8,500 

1,000 2,450 3,500 

22,000 25,075 31,000 

b. Continuation vs. New: 

Continuation of ex i s t ing  cont rac ts  
and grants  15,049 21,226 19,750 

New contracts and grants 5 , 589 3,289 9,250 

In-house effort 

Project Totals 

562 560 2,000 

22,000 25,075 31,000 

3. Specific mechanisms o r  channels for program coordination with o ther  
in te res ted  agencies : 

The primary information exchange media i s  the  Chemical Propulsion 
Information Agency which includes the  Interagency Chemical Rocket 
Propulsion Group. 
broad t o  apprise  a l l  members of the  U.S .  Government's chemical rocket 
propulsion program. 

The work covered within t h i s  Agency is su f f i c i en t ly  
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

$IFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE: SPACE 20WER PROGRAM - SRT 

1. Pro;ject Description/Justification: This program i n i t i a t e s ,  
impiwves and adminis te rs  advanced technology w o r k  i n  the 
genera t ion  of e l e c t r i c  power from s o l a r  and chemicz.1 energy 
s o u ~ ~ c e s ,  and coordinates  space power technology w o ~ k  in 
NASA centers  and c o n t r a c t o r  l a b o r a t o r i e s  . 
F r o J e c t  Punding (Program Plan i n  Thousands o f  1)oll~lrs): -- 2. 

FY 1964 FY - 1965 FY --- 1966 
a. Funding - by P r o j e c t  Element 

Supporting Research and 
Technology 

S o l a r  Power Generation 

Chemical Power Generation 

Project ,  To ta l s  

b. Continuation - v s .  New: 

Continuation of e x i s t i n g  
c o n t r a c t s  & g r a n t s  

New c o n t r a c t s  & g r a n t s  

In-house e f f o r t  

P r o  j ec t To ta l s  

c. Univers i ty  - Grants & 
Contracts  

8,714 10,138 9,535 

3,131 1 , 443 3,9'+5 

2,155 2 2 023 1719 A- 
14,000 13 , 300 15,503 

3 9  426 3,773 4,735 
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3 .  Specific Mechanisms or Channels f o r  Proqram Coordination 
with Other I n t e r e s t e d  Asencies: The Space Power Program i s  
coordinated through t h e  Xnteragency Advanced Power Group 
( I A P G )  which supports  a Power Information Center ( P I C )  a t  
t h e  u n i v e r s i t y  of Pennsylvania.  A l l  c o n t r a c t s  and g ran t s  
placed by t h e  p a r t i c i p a t i n g  agencies  ( A i r  Force, Army, A t o m i c  
Energy Commission, NASA and Navy) a r e  repor ted  t o  the P I C  
which d i s t r i b u t e s  p r o j e c t  briefs t o  i n t e r e s t e d  s p e c i a l i s t s  i n  
t h e  government, u n i v e r s i t y  and indus t ry .  In  add i t ion ,  a sys- 
t e m  t h a t  w i l l  permit a r o u t i n e  exchange and coordinat ion of 
t a s k  d e s c r i p t i o n s  between t h e  NASA and DOD is expected t o  
begin func t ioning  i n  e a r l y  1965. In  1964, a study of t h e  
t o t a l  Nat ional  Space Power Program was undertaken by 
s p e c i a l i s t s  i n  t h e  NASA and DOD under t h e  auspices  of t h e  
Supporting Space Research and Technology (SSRT) Panel of 
t he  Aeronautics and Ast ronaut ics  Coordinating Board (AACB) . 
Members of t h e  Space Power Program Office a r e  a c t i v e  i n  
the IAPG and w e r e  inst rumental  i n  the  i n i t i a t i o n  and execu- 
t i o n  of the Nat ional  Space Power Study. Through these  
e f f o r t s ,  t h e  Space Power Program is  complementary t o  the  
programs of t h e  o ther  government agencies and r e s u l t s  i n  
a w e l l  coordinated Nat ional  Space Power Program. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TIT':: HYPERSONIC RAMJET EXPERIMENT 

1. 

2. 

3 .  

4. 

P r o j e c t ,  Ob ' e c t i v e s :  To de f ine  a p r a c t i c a l ,  high-perCormance, 
Mach T-d hydrogen hypersonic ramjet engin3 of  
laborst ,ory s i z e .  To design, develop, and bu i ld  , t h i s  exper i -  
ment.al research engi-ne. To measure, i n  the 1abo:rato ry, ,the 
performance Do qualj-fy t h i s  engine f o r  f l i g h t .  To ms3a,su:re 
the p2r.formance of t h i s  research  engine i n  maneu7Jeri:ig 
fli;ht,,  f rom Mach 3 t o  8. To advance and cryst ,a:l l izl? the  
t.echnl2logy o f  hypersonic a i r  brea th ing  propuls ion sy;;t.ems, 
and rzeva lua te  for more e f f e c t i v e  planning the requi:?ements 
for f i t u r e  research .  To v a l i d a t e  the  technology of (cer ta in  
grounl3-based hyperson-ic a i r  brea th ing  engine tes.; procedures;  
for example, t,he use o f  v i t i a t e d  a i r  i n  combustion e:cper:i- 
Lien t.:; , 

Fr*zt. Content: The p r o j e c t  ob jec t ives  will be met by use 
o f  a .zborat .ory s c a l e  ramjet. research  engine larise enough 
t.0 gi-ire meaningful r e s u l t s  from experiments,  yet. small 
ermugh t o  permit. t e s t i n g  i n  the  l abora to ry  and in-fl : .ght 
on the X-15 resezrch veh-icle. The p r o j e c t  i s  planned t o  
be executxd i n  t h e e  phases as follows (only  Phase I 
currently approved) : 

Phase I Engire pre l iminary  conceptual design,, pei?fonn- 

Phase I1 Engir-e f i n a l  design, development, f ab~ ica t io i : i ,  

ance eva lua t ion ,  and Phase I1 planning. 

and ground t e s t i n g .  

Pnase 111 Engir-e system i n s t a l l a t i o n  on the X-1.IS and 
f l r igh  t t.es t-ing . 

S u m m a 1 2  Project.  Schedules: -- Time from go-ahead 

Fhase I 
Phase I1 
Phase I11 

9 months 
29 months 
24 months 

Pro j e(: t. Funding: 

Fundi rig 3,125 10,525 8,325 C Z O  
( 1000 ' s d o l l a r s  ) 

- FY 65 FY 66 FY 67 PY 68 PY 69 
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5. woiect ManDower : 

a. Contractors. (M -Y) : Undetermined 

b. NASA In-House Direct Mamower: 

6. Proiect Procurement: 

a. Current Status: RFP being prepared. 

7. Proiect ChanPes since FY 1965 President's Budnet: 

New start since FY 1965 President's Budget. 

8. Justification of FY 1966 budnet estimate: This program is 
an outgrowth of recommendations made by the joint NASA- 
USAF Hypersonic Research Group which was established 
approximately two years ago to coordinate and define 
necessary research in this area, and reflects one year of 
detailed study and preparation by the research centers. 
The joint NASA-USAF-Navy Research Airplane Committee has 
approved this hypersonic ramjet propulsion experiment for 
inclusion in the X-15 program, while the Ad Hoc Cormnittee 
on Hypersonic Lifting Vehicles with Propulsion, Dr. Floyd 
L. Thompson, Chairman, has indicated its endorsement with 
the statement that "...Such a program would serve to deter- 
mine the basic feasibility of obtaining efficient propul- 
sion with a ramjet engine up to Mach number eight, would 
clarify the situation that must be considered in making 
later decisions as to whether air-breathing propulsion is 
in reality a desirable and worth-while device for future 
applications, and would assure an essential continuity of 
research effort and facility utilization that will be lost 
without an objective program...." 

c 

3 - 3 8  



RESEARCH AND DEVELOPMENT 

F I S C A L  YEAR 1966 ESTIMATES 

--- O F F I C E  O F  ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT 'I'IJLE: NASA XB-'IO/SST FLIGHT RESEARCH PROGRAM 

1, 2rL)jecL Object ives:  To ob ta in  advanced research  j.nfonnation 
ir t 'he b a s i c  problem a r e a s  related t o  l a r g e  supersonic: a i r -  
c r a f t .  To prcvide r e sea rch  information and advanced tech-- 
nology f o r  the design,  development, constructi.czn, and f l i g h t  
t e s t  of the American prototype supersonic  t r a n s p o r t .  

2. F'roject Content: T h i s  program w i l l  be conducted :.n two 
d i s t i n c t  phases. The f i r s t  phase, beginning 1.2 F!? 63, con- 
sisted of i n s t a l l a t i o n  of ins t rumenta t ion  i n  the two XB-7(3A 
a i x r a f  t duririg manufacture and the a c q u i s i t i o n ,  i ;@ducti~r! ,  
ailti analySi9 Of data O f  in$Eif'eSt f a r  the NASA proqram obtained 
du:cing the U . S .  A i r  Force f l i g h t  tes t  program.. 
ph ise ,  beginning i n  FY 66, w i l l  c o n s i s t  of conriniiatil:m. acd 
ex:?ansion of the i n i t i a l  NASA program and the :ini-;iat. ..on cf 
sa-Jeral  a d d i t i o n a l  t a s k s  , such a s  aerothermoe:-ast:-c' -'y 
re,search, w h i c h  could n o t  be accommodated dur:-ng -:?E? 1J. S . 
A i . r  Force program, 
fi,:.nded only the c o s t s  a s soc ia t ed  w i t h  the ins1;rumenta':ion and 
-d. a a c q u i s i t i o c  requi red  t o  accomplish the l i m i t e d  NASA 
?;.:agran. The  major c o s t ,  t h a t  of ope ra t ing  the a : i r c r a f t ,  was 
f.i-ided by the U.S. A i r  Force. I n  the second phase, NASA k T l l  
fund ;:11 of the ciosts a s soc ia t ed  w i t h  the NASA XB.-'IO/SST 
Y i g h t  Research Program, including t?.e c o s t  0:: opera t ing  one 
X73-70 aircraft: (approximately $17M per  y e a r ) .  

The second 

I n  the first phase of t h i s  progrzn, NPSA 

-. 2 

T h e  NASA XB-7O/SST F l i g h t  Research Program compri,;es the 
fol lowing tasks: 

Skin  Fri.cti.on and B a s e  Drag Research 

S t a b i l i t y  arid Control,  and Handling Q u a l i t i e s  Research 

S t r u c t u r a l  Dynamics Research 

Aero thennoel as ti c i  t y  R e  search  

Internal.  Aerodynamics Research 

SST Eng2-x Qua l i f i ca t ion  Research 

Sonic Boam and Community Noise Research 

SST Syst,em:; Evaluat ion and Simulated A i r l i n e  Clperation 
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3 ,  Summarv Proiect Schedules: 

Phase I 

Initiation of NASA in-house effort - August 1962 
Initiation of contract effort - November 1962 
Coinpletion of in-house and con- 

tract effort - End of Fiscal 
Year 1965 

Phase I1 

Continuation of Phase I 

I n i t i a t i o n  of NASA funding - Start of Fiscal 
Year 1966 

Completion of in-house and 
contract effort - Indeterminate: 

related to estimated 
value of results of 
program during first 
year of Phase I1 

4. Proiect Fundinq: 

Funding 
FY 1966 FY 1967 
20,000 16,000 

FY 1968 

(thousands of dollars) 

5. Pro iect Manpower: 

a. Contractors: Not Available 

b. NASA In-House Direct Manpower (man years): 

6. Proiect Procurement: 

a. Current Status: 

M 1969 

No contract has been initiated to date for Phase 11; 
cost estimates have been received by the Flight 
Research Center and forwarded to Headquarters; 
preliminary discussions have taken place between 
NASA and the contractor 
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7. P r o j e c t  Chanqes S i ; . i c e + F Y  1965 P r e s i d e n t ' s  Budset: 

New s t a r t :  since F7,' 1965 P r e s i d e n t ' s  Budget. 

( d l  ( . : c ) ~ ~ c i t i c ; t  i the rLt=c:essary background research t o  
k2 C C > V  i dt: t,hc 5 ~ 1 1 1 , ~  r t i n g  technology f o r  the design 
and divtl L J I J . L ~ ~ I ~ ~  ,,f the vehic le :  

e s sxs td i . : : ,  LCI FAA during the eva lua t ion ,  design,  
Z%veloprrient arid cons t ruc t ion  phases of the program: 

soii1-cd2 _,f tile NrSA a s  requested by the FAA and 
(Setemi, =,-i by N A S A  t o  be requ i r ed  and a v a i l a b l e  for 
t h2  SOL. t i , , n  c ~ f  t ec-hnical problems related t o  the 
.jes i c p  n 3 At~velL)plent .  

(b'r Providir-iq t t 3 c h r 1  1 cal  advice,  consu l t a t ion ,  anc, 

(c) Making a v a i l d b l t  the f a c i l i t i e s  and techr.ica1. re- 

~ i ~ e  XL / .# 2. ,?s) t : j  ., I. L I v e h i c l e  f o r  supersortlc t r a n s -  
por', L i , SI; dr zh i= . I  ib**, w i t h  t h e  r e s p o n s i b i l i t y  it has to 

i =IC i - t ~ ' i ~ i k l ~  I 5 1 resk<lrch i n  t h i s  country,  rec:ogn:.ziny 
paLi 1 1 1-1' f 1 1,c X43 I O ,  has funded a program t o  g e t  

v i t  i i - i  t I t:L<.lG\i I t- ~ 1 . 1  c I L l  f u r  the SST program. HoweTrer, 
c J 1  P 1 L FOL.CC dec i s ions  a g r e a t  deal. more 

oLltsinGd i n  a s h o r t e r  t i m e  than  wa:; 

. L 1 y I i i a I  XB-70/SST program. This 
i L J ~ G  d f e v i  months ago. NASA, tliere:.ore, 

cl76q,-p- rd 1 i A - i i t i  I i ,. 1 igk,t test$ i n  f i s ca l  yea r s  1-966 and 
1 9 iF, 7 tl 



Additional necessary research could be done using the XB-70 
until the prototype SST begins flying, and possibly for one 
or two years after that. 
funding the XB-'IO/SST Flight Research Program in fiscal 
years 1968 and 1969, also. 

Consideration will be given to 

The Federal Aviation Agency strongly supports this NASA 
program and expects NASA to provide the required research 
information on a timely basis, in keeping with NASA's 
statutory responsibility. 
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RESEARCH AND DEVEIAlPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE : AERONAUTICS SR&T 

1. Program DescriPtion/Justification: 

This program provides planning, direction, execution, and cwalustion 
of all NASA research conducted primarily to provide the technolDgy in 
aircraft aerodynamics, structures and loads, air-breathing propulsion, 
and aircraft operating problems required to achieve United States 
aeronautical objectives. 

2. t’ro;;ram I’undinp, (i’i-o~ram i‘lan i n  ‘iilousands of Dollars 1 : --- 

Structurt:s iind Loads 1 , 619 2,411 1,950 

A i r  - 2r  e a t  h in,? ?ro puls ion 1,078 1,E20 1,72 5 

2,625 

P r  o::ram ‘Totals 9,195 t! ,307 0,303 

-- 2,728 -. Aircrdft 3,jeratin:; i’roblerns 5,094 

! I .  Cant inuz t  ion v s  . liew : .- 

Continuation of existini: 
Contrclc ts ;inti ,“,rants 

In-.ious? e f f o r t  

:’r ogr an ‘Totals 

1,354 1,169 97 5 

5,893 4,893 5,500 

1,825 -- 1,948 2,240 

9,195 8,307 8,300 

209 1 0 7  

3 -43 



3. Specific mechanisms or channels for program coordination with 
other interested agencies: 

i:ASA Resedrch Advisory Committee on Ai rc ra f t  Aerodynamics 
i\!ASA iiesearch Advisory Comciittee on Aircraft S t ruc tures  
MSA Researcn Advisory Committee on Air-3reathing Propul- 

s ion  Systens 
iiASH Iiesearch Advisory Cornmittee on Aircraft Operating 

Problems 
5ASA Committee on Fatigue Research dnd Technology 
AGARD F l i zh t  :lec!mnics ?anel 
AGAKD VTGL/I;TOL , 'orking Panel of Subgroup ti of T r i p a r t i t e  

Aeronautics and Astronautics Coordinating Board--Aero- 

rJASA-WAF-USN Research Airplane Committee 
XASA-USAF X-15 ,Joint Program Coordinating Committee 
FlASA-USAF Iiypcrsonic Research Panel 
Avidt ion Meteorolo$cal Research and Developr~ient Working 

Ad IIOC Panel on Pleteorological Problems of Supersonic 

:IGtional F i r e  Protection Association 

T e chn i cd 1 Coo er a t ion I? r o gr amm e 

naut i c s  Panel 

Comin it t ee 

Trans p o r t  

In  addi t ion  t o  t h e  coordination provided through t h e  above 
committees and panels ,  copies of t h e  NASA Research and 
Technology Program Digest Flash Index are provided t o  all 
i n t e r e s t e d  government agencies t o  f a c i l i t a t e  program 
coordination a t  t h e  t a s k  l eve l .  Informal ind iv idua l  con- 
tacts with personnel of o ther  agencies a re  arranged, as 
required,  t o  complete t h e  o v e r a l l  coordination process. 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCX AND TECHNOLOGY 

PROJECT TITLE: X-15 RESEARCH AIRCRAFT 

1. Proiect Description: 

Provide planning, direction,execution, and evaluation of X-15 Research 
Aircraft program to obtain fundamental research information under 
full-scale, realflow, flight conditions pertinent to the problems of 
future manned, maneuverable, hypersonic, high-altitude civil and military 
flight vehicles. 

2. Proiect Funding, (thousands of dollars) : 

FY 1965 FY 1966 FY 1967 FY 1968 FY 1969 

1,425 900 900 900 400 

3. Justification for FY 1966 Budnet Estimate: 

a. Identification of Requirements by Maior Function, Activity ar.d/or -- End Items Funded: 

($ in thousands) 

FY 1964 FY 1965 

X- 15 - 900 1,425 
Aerodynamics 130 78 
Loads & Structures -0- 13 
Propu 1 s ion -0- -0- 
Operat ions 7 70 1,334 

b. Contractor manpowey: (Not applicable) 

c. Services of Other Government Agencies: (Not applicable) 

d. FY 1966 Procurement of Capital Items: (Not applicable) 

FY 1966 -- 
200 
I30 - 0- 
- 0- 
7 70 
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I RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOIDGY 

PROJECT TITLE: SUPERSONIC TRAN SPORT 

1. Projec t  Description: 

This is a research pro jec t  t o  provide t h e  technology and 
program support on a t imely b a s i s  f o r  t h e  design and 
development of a safe,  r e l i a b l e ,  and economical commercial 
supersonic t r anspor t  aircraft .  

A supersonic t r anspor t  must  be ab le  t o  opera te  e f f i c i e n t l y  
over a wide range of speeds extending from subsonic t o  t h e  
c r u i s e  supersonic Mach number. The t echn ica l  problems 
requi r ing  so lu t ion  involve t h e  broad areas of aerodynamics, 
s t r u c t u r e s ,  materials, propulsion, and operat ions.  The !JASA 
is a c t i v e  i n  a11 t h e s e  broad areas. The o v e r a l l  supersonic 
t r anspor t  program is Leinz conducted by t h e  FAA with t’ie 
support of t h e  I’JASA dnd t h e  DOD. The ;JASA pa r t i c ipa t ion  i n  
t h e  program is t h a t  of providing in-house research support 
a t  t h e  four  research Centers with an out-of-house cont rac t  
program i n  c e r t a i n  areas, pa r t i cu la r ly  propulsion, t o  
supplement in-house work. 

2. Projec t  Funding: (thousands Of d o l l a r s )  

Fiscal Year 

1365 1966 1967 19 68 1969 

21,943. 22,030 22,000 23,000 25,030 

a. Analysis and J u s t i f i c a t i o n  of S igni f icant  Changes i n  Project  
Funding: 

The s u b s t a n t i a l  incredse  i n  funding f o r  t h i s  pro jec t  
i n  FY 1965 and subseciuent years is require? €or t h e  
XASA SST p o p u l s i o n  Drogram. 

3. J u s t i f i c a t i o n  f o r  FY 1366  3ud?et C s t i m a t e :  

a. Iden t i f i ca t ion  of Requirements DY tlajor Function, Act ivi ty  
and/or Ihd I t ens  runded: 4 
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Supersonic ‘i’ransport 8,795 21,943 22.000 

1,514 1,3;’S iierodyrxnics 1 ,202  

30 G 157 73  5 

Propulsion 1 , 6 0 5  16,842.  15,Sl.E; 

Loads ; .>tructures  

0 p e 1-a t i on s 5,680 3,430 I+ ,4? 5 

b. Contrac tor  rnanpoiicr: 
u 

1.ian - y ear s 
FY fi6 
-I 

FY 64 FY 65 

C. dervices of C!ther Covermment Anencies : 

( 2  ) Operat ion : -- 
T-:38 :+:res 

12 

18 

8 

(1Jot appl icable  

50,000 

:3 
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'iJing-body Interference model 

SST Fina l  Configuration model (low-speed large-  
s c a l e )  

SST F l u t t e r  model 

( 3 )  Increase i n  capab i l i t y :  

Turbulence measuring equipment 

Aircraft control  s imulator  

Analog computer, Llcctronic  Associates 231K 

Visual display system development 

In - f l i gh t  automatic da ta  recording equipment 
(aircraft  modification) 

iiough a i r  programmind equiplent 

Control  system niodification t o  Convair 990 for 
SST con t ro l  research 

On-board d i g i t a l  computer f o r  energy management 
research for  SST using Convair 990 

I n e r t i a l  navigation system f o r  Convair 990 

100,000 

200,000 

2 50,000 

100,000 

150,900 

250,000 

80,000 

150,000 

50,000 

250,000 

750,000 

2c)0,000 
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RESEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

OFFICE OF ADVANCED RESEARCH AND TECHNOLOGY 

PROJECT TITLE : V/STOL AIRCRAFT 

1. Project Description: This project covers wind-tunnel, simulator, and 
flight research studies on new concepts aimed at producing impro-red, 
safe and economical, military and civil V/STOL and STOL aircraft 
Required support of  development of  specific military aircraft is also 
covered. 

2. Project Funding (thousands of dollars): 

-- Fiscal Year 

19 09 -- 1968 - 1967 - 1966 
_L 

1965 - 
2,000 3,000 2,500 2,500 2,500 

a. Analysis and Justification of Significant Changes in Pro- 
Funding : -- 
Moderate increase in level of funding indicated reflects 
anticipated increase in costs associated with more 
sophisticated, larger-scale models required to investigate, 
in detail, probl.ems of promising concepts. If it is 
decided that new V/STOL aircraft must be purchased to 
extend knowledge on flying and handling qualities, a 
higher, associated, level will undoubtedly be required. 

3 .  Justification for FY 1966 Budget Estimate: 

a. -- Identification of Requirements by Maior Function, Activity and/or 
End Items Funded: -- 

( $  in thousands) 

FY 1964 FY 1965 FY 1906 

VI STOL 

Aerodynamics 

Loads h Structures 

Propulsion 

Ope rat ions 

2,879 2,000 3 ,OOC! 

516 433 1,030 

557 226 500 

948 100 270 

858 1,241 1 ,200 
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b. Contractor Manpower: 

Man-years 
FY 1964 FY 1965 FY 1966 

Study of wind-tunnel jet- 
4 4 - boundary e f f e c t s  

Study of ground e f f e c t s  on 
4 4 - jet V/ STOL aircraft 

Determine vibration combi- 

4 - - nations influencing human 
acceptance 

Support of GSN-5 radar 3 3 3 

c .  Services of other Government 
Agencies : Indefinite 

d. FY 1966 Procurement o f  Capital Items: 
_L__ -_---__ 
(1) MaintenanceAf Capability: 

Wind tunnel. and aircraft instrumentation 

(2) Operat ion : 
(Thousands of Dollars) 

Flexible re t rac tab le  rotor blade system 40 

J e t  driven rotor' 50 

STOL swept wing, jet transport model 2 50 

Supersonic 'V/STOL. Lac tical aircraft model 2 50 

(3 )  Increase in Capability: 

Jet simulation equipment 50 

In 1 e t s imu 1 at io t i  e qui pme nt 100 

Attitude stabilization system for X-14A 
Aircraft 

Modificatiori oL X v - 5 A  aircraft for STOL 
studies 

Installation ol zero-zero landing system 
in Breguet 9 4 1  aircraft 

Variable statil i t y  equipment for NC-130 
boundary - 1 i a y ~ r  -- LL)n t 1-0 L STOL aircraft 

50 

100 

50 

200 
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KKSEARCH AND DEVELOPMENT 

FISCAL YEAR 1966 ESTIMATES 

01i’Fl :1 CE’ TRACKING AND DATA ACQUISITION ----.-.-- 

--- MANNED SPACE FLIGHT NETWORK 

The Manned Space F l igh t  Network was o r i g i n a l l y  es tab l i shed  a s  pa r t  rif Project  
Mercury and successfu l ly  supported the  f l i g h t s  of Astronauts Gl.enn, Carpenter ,  
Sch i r r a ,  and Cooper. The Mercury Network consisted of 16 land s t a t i o n s  and 2 
ships.  Seven of the  Land s t a t i o n s  and the sh ips  were operated by the 
Department of Defense. 

The network i s  being mod:,iied and augmented f o r  support of the  C e m i i i i  program 
Good progress i s  being mirdt! and t h e  network i s  e s s e n t i a l l y  ready fo.: e a r l y  
f l i g h t s .  For Gemini, thr: network w i l l  cons i s t  of nine primary s;tat’.ons 
( including two s h i p s )  anti s i x  secondary s t a t ions .  

Concurrently, NASA i s  wel l  under way i n  f u r t h e r  augmenting the  network f o r  
support of the  more complex Apollo program. 
Manned Space F l igh t  Network fo r  support of Apollo w i l l  cons i s t  of nine 
s t a t i o n s  w i t h  30-foot antennas, th ree  85-foot antenna s t a t i o n s ,  th ree  
in se r t ion / in j ec  t i o n  ship:;? two re-entry sh ips ,  and twelve communica :ions 
re lay  a i r c r a f t .  Back-up capab i l i t y  w i l l  be provided a t  th ree  85-foot antenna 
s t a t i o n s  of the  Deep Space Network co-located with the three  8!;-foo: MSFN 
s t a t i o n s .  I n  add i t ion ,  receive-only capab i l i t y  w i l l  be provided a t  th ree  
e x i s t i n g  land s t a t i o n s  c ~ n t l  oti two range sh ips  t o  ensure telemetry reception 
during c r i t i c a l  mission periods. 

According t o  present plans,  the 

The pages Qfhich f o l l o w  show funds required to cons t ruc t ,  equip,  and operate 
the  s t a t i o n s  and t o  prov;.de necessary network support. 

http://prov;.de


OFFICE OF TRACKING AND DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK ESTIMATE 

Research and Development 

OPERATIONS 

S ta t ion  

Ascension 
G u a m  
Bermuda 
Corpus Christ€ 
Czpe Kennedy - l 4e r r i t t  I s land  
H a w a i i  
Guaylnas ,  Mexico 
Antigua 
Carnarvon 
Goldstone "!!J 
Canberra MSF" 
Nadrid MSFN 
Goldstone DSIF 
Madrid DSIF 
Canberra DSIF 
Canary Islands 
Grand Turk Island. 
Grand Bahamas I s l and  
Wallops /GSFC 9.' I c i n i  I -:, 
Three (3) Inse r t ion / In  jection-Ships 
Two (2) Reentry Ships 
Rose Knot Victory (Ship) 
C o a s t a l  Sentry Quebec (Ship) 
San Salvador Island 
Kano, Nigeria 
Zanzibar 
Canton I s l and  
Egl in  
Point  Arguello 
PMR Range Tracker (Ship) 
Aircraft 
Control Centers 
Cal ibra t ion  Aircraf t  
Logis t ics  and Transportation 
Programming and Computer Support 
Network k g i n e e r i n g  (including JPL) 
Special  Requirements 

L SUBTOTAL ' 1  .. 

FY-66 - 
400 
400 

1,500 
700 
700 
950 
950 
325 

2,000 
450 
500 
425 -- 
-- 
-- 
600 -- 
-- 

1,100 
4,400 

800 
1,750 
1,750 

550 

600 
50 

350 
200 

-- 
-- 

-- 
-- 

1,000 
2,500 
3,800 
5, 705 
3,500 

19,054 24,800 37,955 



OFFICE: OF TRACKING AND IIATA ACWSITION 

MANNED SPACE FLIGET IWlWORK ESTIMA!'LB 
(in thousands of d0l.U m) 

Research and Development - 

S t a t i o n  

Ascension 
GUam 
Bermuda 

Cape K:ennaW -- Merritt Island 
Hamii 
Guaymas, Elexico 
Antigua 
Carnarvon 
Goldstone MSFW 
Canberra PBEW 
Madrid MSE'N 
Goldstone DSN 
Madrid. DSN 
Canberra DSN 
Canary Islxmds 
Grand Turk 1.sland 
Grand Bah~unus I s l and  

m r e e  (3) Irrsertion/In jection sh ips  
Two (2) Rc!entry Ships 
Rose mot Victory (Ship) 
Coastal  Sentry Quebec (Ship) 
Sari Salvador Island 
Kano, Nigeria 
Zanzibar 
Cariton IsJ and (Operatiofis only - DOD) 
Eglin (0p:rertIons only .- IOD) 
Point Ar@uel-l.c:, (Operati m s  orily - DOD) 
PMR Range Tracker (Operstlons only - DOD) 
A i r c r a f t  I ioct iacat ion (12) 

corpus Chrdst i  

Wallops/GSFC: Trr;iilii1{ , 

4 -3 



OFFICE OF TRACKING AND DATA ACQUISITION 

MANNED SPACE FLIGHT " W O R K  ESTIMAm 

Research and Development 

FY-64 IT-65 FY-66 - - - 
EQUIPMENT (CONTINUED) 
Control Centers 
Documentation 
Test and Training 
Network In t eg ra t ion  and In t e r f ace  Equipment 
Equipment Engineering 
bbintenance, Spares, Replacement 

* Reserve for Ileciitiy Skiip Funding Deficiency 

SUBTOTAL 

TOTAL 

1,495 573 1,023 

3,210 
447 1,056 1,112 -- *'% 7,217 

1,656 2,000 1,700 
3,846 2, 

2,469 3,380 2,675 -- 
700 9,300 

56,234 112,626 74,700 

1;- The CrrUA il'y 2-9;; 'budget assumes -that the  Department ol' Oefense w i l l  provide 
i,Lk . ' I '  Million of the  $24.7 Minion estimated t o t a l  f'unding deficiency for 
Apollo in se r t ion / in Jec t ion  and reent ry  ships. The present $10.0 Million 
(YJ!l)A reserve Tor t h e  ship deficiency was es tab l i shed  by postponing c e r t a i n  
procurements of Manned Space F i i & t  Network equipment from FY 196j un-Lii 
FY iy&. Ii -Lhe Department oi Deiense makes ava i l ab le  a i a r g e r  amount 
i'or t he  s;hips, the  OJQA FY 1%6 budget w i l l  be reduced by a similar amount; 
anu procurements Oi Manned Space Fllghii  Nciwoi.k equipen-i; will be made 
in FY iYu2, ai, origiuaii,y p h m e d .  



OF'FICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE F'LIGHT NETWORK 

Research & Development 

STATION: Ascension Island 

FY 1964 FY 1965 FY 1966 

Equipment 

PCM Tellmetry System 
Command & Control System 
Recording Systems 
Data Processing System8 
lhified S-Band Systems 
c-Band 138aar Systems 
uHF/vHF Systems 
Conmnmications Terminal Equipment 
Identifiable Mlscellaneous 

3,140 

u 
650 
1,248 

444 
405 

-450 
-110 

Equipment (i. e . ,  test  equipment, 
etc. ) 50 

-7 

Subtota 1 

Operations 

Cost 
Manpower 

C i v i l  SerPice 
Contractor 
Fore lgn Nationals 

Subtotal 



Y 

OFFICE OF TRACKING & RA!l!A ACQUISITION 

MANNED SPACX FLIGHT NETWORK 

Research & Development 

STATION: ' Guam 

FY 1964 FY 1965 FY 1966 

Equipment 

w $+$ 
Recording Systems .q 190 

PCM Telemetry S y s t m  
Command & Control System 

Data Processing System8 120 
Unified S-Band System8 1, h . 2  m -400 

URF/VHF Syatems 121 -450 
C - m d  R a d a r  System8 

Communications Termiaal Equipment 130 
Identifiable Miscellaneous 

Equipment (i. e., test  equipment, 
etc.  

Subtotal 

(%eratiom 

-50 
2,428 

Coet 
Mme-r 

Civil Senrice 
Contract or 
Fureign Nationals 

Subtotal 



OFFICE OF TRACKING & DAW ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research. & Development 

FY 1964 Fi 1965 FY 1.966 

Equipment 

PCM Telemetry Systems 
Command 8: Control Systems 
RecordiqE: Systems 
Data Processing Systems 
Unified :;-Band Systems 
C-Emd Rrrdar Systems 

C omuni c r r t i  on8 Terminal Equipment 
Identif irrble Miscellaneous 

uHF/vHF ::ystems 
43 

305_ 
4.900 

Equi Inent (%.e. ,  test  equipment, 
etc . P 150 -50 

Sub total  

Ooeratione 

$3,901 $ 1,884+ 

Manpower 
Civil Service 
Contract or 
Foreign Nationals 

Subtotal 

TOTAL 

L! -7 



OFTICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE F%IGHT NETWOFN 

Resewch & Development 

 STATION^ Corpus Chr is t i  

FY 1964 FY 1965 FY 1966 

Equipment 

PCM Telemetry Systems 
Command & Control Systems 
Recording System 
Data Processing System 
unified S-Band Systems 
C-Band Radar Systems 
URF/VKF System 
Communications Terminal Equipment 
Identifiable Niscellaneous 

Equipment (i . e . ,  test  equipment, 
etc.  ) 

Sub total 

Operations 

Cost 
Manp- 

Civil S e m c e  
Contractor - 
Foreign Nationals 

Subtotal 

$ 545 

150 
345 
2.177 

43 

150 

412 

412 - 
3 J 822 - 

1,101 - 

T 
130 

50 

1,934 - 
540 700 

700- 

1,641 2,634 - ___II 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

- STATION: Cape Kennedy - 
FY 1964 FY 1965 

Equipment 

PCM Telemetry Systems L U  
Cormnand & Control Systems -L&i 

525 
444 

Recording Systems 2 
Data Processing Systems --345, 
Tkif i ed  S-Btnd Systems - 1,712 1,690 
1X?/VHF Sys-terms 
' - m d  R a d a r  Systems 

'A nunicaticmns Terminal Equipment 43 6 
IC L L t i f i a % l e  Miscellaneous 

c:quipmen.t (I. e., t e s t  equipment, 
e tc .  ) 2 

OD erat ions c 

Cost 
Manpower 

C i v i l  ServLce 
Contract o r  
Foreign Nationals 

Subtotal  

TOTAL 

2,375 4,522 

. 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT " W O R K  

Research & Develmment 

STATION: Hawaii 

FY 1964 FY 1965 FY 1966 

Equipment 

PCM Telemetry Systems 
Cormnand & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band SystePe 
C-Band R a d a r  Systems 
URF/VHF Systems 
Communications Terminal Equipment 
Identif iable Miscellaneous 

Equi ment ( i . e . ,  test equipment, 
etc . P 

u 
694 
19Q 

40a 
120 

502 
1,685 

43. 

150 
4 , G G i  

50 
2.428, Subtotal 2,47f 

615 

Operations 

400 Coat 
Manp-s 

Civil Service 
Contractor 
Foreign Rationale 

950 

DOD DOD 

400 Subtotal 950 - 
TOTAL 



OFFICE OF TRACKING & DATA ACQUISITION 

MAMVED SPACE FLIGHT NETWOFX 

Research & Development 

FY 196t -- FY 1965 FY 1964 

Equipment 

PCM Telemetry Systema 
Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 
C-Band Rada , r  Systems 
UHF/VHF Systems 
Communications Terminal Fquipment 
I d e n t i f i a b l e  Miscellaneous 

Equipment ( i . e., test, c-qulpment, 
e t c .  ) 

L a 412 
970 

43 

2, 4471 

610 

Subtotal  

Operations 

cost 
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationals 

520 

1 3 
25 

I 

30 
21 

610 - 950 -=: 

3,057 - TOTAL 



OFFICE OF TRACKING & IUTA ACQUISITION 

MANX3D SPACE FLIGRT NETWORK 

liesearch & Development 

Equipment 

PCM Telemetry System6 
Command & Control Sys tem 
Recording System 
Data Processing System 
Unified S-Band System 
C-Band R a d a r  System 

Communications Terminal Equipment 
Identifiable Miscellaneous 

uHF/vHF Systems 

Equi m e n t  (I. e . ,  test equipment, 
etc . P 

Subtotal 

Operations 

Cost 
Manpower 

Civil Service 
Contract or 
Foreign Nationale 

Sub t ot a1 

FY 1964 

L 

444 120 
1,071 300 

450 
130 

50 
1,884, 

325 

1 I 

20 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

Carnarvon, Australia -- STATION: 

Equipment 

PCM Telemetry Systems 
Command. &, Control Systems 
Recording Systems 
&ita Processing Systems 
Unified. S-Band Systems 
C-Eand Radar Systems 
UHF/VIF Systems 
Communi cat ions Terminal Equipment 
I d e n t i f i a b l e  Miscellaneous 

Eqdpment (i. e., t e s t  equipment, 
e t c .  ) 

Subtotal  

Operat ions 

cost 
Manpower 

C i v i l  Service 
C o n t z a c  t o r  
Foreign Nationals 

SUbtOt€Ll 

TOTAL 

365 
202 

-- 50 

$ 1,750 $-?.OOO 

?i; 2,000; 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGET NETWORK 

Research & Development 

STATION: Goldstone MSFIY 

FY 1964 

Equipment 

PCM Telemetry Systems 
Command & Control Systems 
Recording Systems 
Data Processing S y s t e m  
Unified S-Ihnd Systems 
C-E?and ?alar Systexs 
LXF/VITF ~ y s  tems 
' :omw.ications E q d p m t  
I d e n t i f i a b l e  MiscelLaneous 

Equipnent (i .e., test equipnent , 
c t c  . ) 

- SEbtotal  

Operations 

Coat 
Manpower 

Civil Service 
Contractor 
Foreign Nationals 

Subto ta l  

FY 1965 FY 1966 

$ 2, 2 ('7, $ 2,728 

$ 450 

49 

- - $450 
1 



OFFICE OF TRACKlNG & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

STA!I'ION: Canberra MSFN -- 
FY 1964 rn 1965 m 1966 

Equipment 

6 PCM Telemetry System 9 

Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Eand Systems 
C-Band Radar Systems 
W/W Systems 
Communications Terminal Equipment 
Ident  i f  iab 1.e M i  sc ellaneous 

Equipment (i . e., t e s t  equipment, 
e t c  . ) 

Subtotal  

Operations 

cost 
Manpower 

C iv i l  Service 
Contrrrct;or 
For e i gn Nationals 

Sub t o t  a1 

mAL 



OFFICE OF TRACKING & WTA ACQUISITION 

MANNED SPACE F'LIGET NETWORK 

Research & Development 

STATION: Madrid MSFN 

FY 1964 1965 
,< 

Equipment 

PCM Telemetry Systems 
Command & Control Systema 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 
C-Band Radar Systems 
UHF/VEF Systems 
Communications Terminal Equipment 
I d e n t i f i a b l e  Miscellaneous 

Equi ment ( i . e . ,  t e s t  equipment, 
e t c  . P 

Subtotal  

Operations 

Cost 
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationals 

Sub t o t  a1 

TOTAL 

- 2.277 

2,277 - - 

FY 1966 

45n 
l?n 

2.728 

425 
I 

17 
27 

425 

3,153 - 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

STATION: Goldstone DSrJ - 

Equipment 

PCM Telemetry Systems 
Command &: Control Systems 
Becording Systems 
Data Processing Systems 
Unified S-Band Svstems 

FY 1964 

C-Band Ra.dar Sysiems 
UHF/VRF Systems 
Communica,ti on8 Terminal Ea uiDment - -  
I d e n t i f i a b l e  Miscellaneous 

Equipment (i. e.,  t e s t  equipment, 
e t c .  ) 

$ c r - - l  Subtotal  & ;*, 

Op e r a t  i on8 

cost 
Manpower 

C i v i l  Service 
Contractor 
Fore1 @p Nationals 

Subtotal  

- ~. . 

TOTAL 

290 
1,094 

375 
$5 1,759; 



OFFICE OF TRACKING & DATA ACQUISITIarJ 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

STATION: Madrid DSN 

Equipment 

M 1964 

PCM Telemetry Systems $ 
Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 
C-Band Radar Systems 
UHF/VHF Systems 
Communi c at i on8 Terminal Equipment 
I d e n t i f i a b l e  Mtscellaneoua 

255 - 

Equipment (I. e., test equipment, 
e t c , )  

Subto ta l  $- 2s; 

Operations 

Cost 
Manpower 

C i v i l  Service 
Contraictor 
Foreign Nationals 

- Subto ta l  

1.512 

375 

FY 1966 

$ 394 

190 
180 
500 

'!- -1u 



OFFICE OF TRACKING & DATA ACQUISITION 

M A N E D  %ACE FLIGHT NETWORK 

?esearch & Development - 

FY 1964 

Equipment 

PCM Telemetry System 
Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 
C-Band Radar Systems 
UKF/VHF Systems 
Communications Terminal Equipment 
I d e n t i f i a b l e  Miscellaneous 

Equipment (i. e., t e s t  equipment, 
e t c .  ) 

c 
9 

$ 2% - Subtotal  

ODerat ions 

cost 
Manpower 

C i v i l  Service 
Contract or 
Foreign Nationals 

Sub t o t  a1 

TOTAL 

FY 1965 

$ 

305 

1.512 

375- 
$2.192 

I'Y 1966 .-- 

-. -- 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Develupment 

STATION: Canary Islands 

FY 1964 FY 1965 FY 1966 

Equipment 

PCM Telemetry Systems 
Cormnand & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 

460 
150 
345. 

C-Band Radar Systems 
UHF/VAF Systems 
Communications Terminal Equipment 
Identifiable Miscellaneous 43 

Equipment (i. e . ,  tes t  equipment, 
etc.  ) 

Subtotal 

-- 
$ 998 

merations 

Coat 
Manpower 

Civil Service 
Contractor 
Foreign Nationals 

Sub total 

$ 394 
184 
204 

180 
1,541 

185 
90 

20 

$ 463 $ 560 $ 600 

1 1 '1 

33 l * - - - $ -  

21 23a 

$ 3,600~ 



OFFICE OF TRACKING & DATA ACQU?SITION 

MANNED SPAm FLIGHT NETWORK 

Research & Develmment 

STATION: Grand Turk I s l and  -- 
FY 1966 -- FY 1964 FY 1965 

Equipment 

PCM Te1e:netry Systems 
Command & Control Systems 
Recording Systems 
Data Prozessing Systems 
Unified %'Band Systems 
C-Band Radar Systems 
UHF/VRF Systems 
Communications Terminai  quipme merit 
I d e n t i f i a b l e  Miscellmeoi:.: 

$ 1,090 

345 

$ 394 -w 

~ 300 

Equipment (i. e., t e s t  c-qu-lprnent, 
e t c .  ) 20 150 -- . _- -- 

Subtotal  

Operations 

cos t  
Manpower 

C i v i l  Service 
Contract or 
Foreign Nationals 

Subtotal  

r 
J 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

M 1964 FY 1966 

Equipment 

PCM Telemetry Systems 
Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 
C-Band Radar Systems 
UHF/VHF Systems 
::ommications Terminal Equipment 
Tdent i f iable  Miscellaneous 

$ 1,090 5 394 

1-80 
1,543 345.. 

300 

Rquipment (I. e., t e s t  equipment, 
e t c  . ) 150 20 

Suh t o t a l  $ 1,885 (; 3,000, - 
Operations 

cos t  
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationals ' 

Subto ta l  

TOTAL 



OFFICE OF TRACKING & RATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Develmmnt 

S"I0N: Wtillops/GSFC Training 
-I 

. FY 1964 FY 1965 FY 1966 

Equipment 

L PCM T e l e m e t r y  Systems 
Command & Control System 
Recc)rding Systems 
Data Processing Sptem 
Unified S-Band Systems 

112 
14r. 

-I 

Fquipmcmt (i . e., test equipment, 
ctc. :I 25a -81 

Cubtotal. 

Operations 

Cost 
MrtrrpOWI 

Civil. Servlce 
Contractor 
Foreign Mationale 

Subt o t  a1 

TOTAL 

600 725- 1,100 

600 725 -h 1 LOO 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORX 

Research & Development 

T-AGM-13 
T-AGl4-20 ( Inse r t ion /  

STATION: T-AGM-21 In j ec t ion  Ships)  

FY 1964 

Equipment 

PCM Telemetry System $ 
Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-I3and System 
C-Eand Zadar Systems 
UITF/VHF Systems 
CcDmrmru * cations Terminal Equipment 
Identifiable Miscellaneous 

Equi?pent  (i . e . ,  t e s t  equipent, 
ctc.  ) 

Subtotal 

Operations 

cost 
Manpower 

Civil Service 
Contrax: tor 
Foreign Nationals ' 

Subtotal 

TOTAL 

FY 1965 FY 1966 

$ 4,400 

Don 

$ 4,400 - 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

(Reentry Ships) T-AGM-~ 
STATIOI?: - 'I1-AGM-7 

Equipment 

PCM Telemetry System8 
Cornhand & Control System 
Recording Systems 
D a t r r  Processing System 
Unified S-Band Systems 
C-Band Jiariar Systems 
UKFJVRF System 
Comniunications Terminal Equipment 
Iderit i f  :Lab l e  M i  sc e llaneoue 

FY 1964 1965 m 1966 

-- 
Equipment ( i . e., test equipment, 

q 6 6 4  -- e tc .  

-- 28,000 
__1_ 

SubLota:L 

Operations 

Cost 
Manpower 

Civil. Service 
Conti-actor 
Foreign Nationals 

Subtotal. 

TOTAL 

$ 300 -- 



OFFICE OF TRACKING & DATA ACQUISITION 

M " E D  SPACE FLIGHT NETWORK 

Research & Develmment 

STATION: Rose Knot Victory (Ship) 

FY 1965 FY 1966 FY 1964 

A 

Equipment 

$ $ 394 
T 
204 * 

PCM Telemetry Systems 
Command & Control Systems 
Recording Systems 
Data Processing Syatems 
Unified S-'Rand Systems 
C-Eanc? ':idax* Yystems 
IJHF/VHF Systems 
Comu.nicrit,ions hrmina l  Equipment 
I d e n t i f i a b l e  Hi scellaneous 

Equipnent ( i  . e., t e s t  equipment, 
e t c .  

405 
43 

850 
$ ,1,043., Sub to ta l  

Ooerations 

cost 
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationals 

.$ 1,250 $ 1,750 $ 1,750 

DOD DOD DOD 

Sub t o t  a1 $ 1,250 ~ 3; 1,750 

$ 5.250 - TOTAL $ 1,750 - 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FTJGHT NETWORK 

Research & Development 

STA"I0N: Coastal Sentry - Quebec (Ship) 

FY 1964 Fy 1965 IT 1966 

Equipment, 

PCM Telemetry Systems 
Commartd & Control Systems 
Recordling Systems 
Data Processing Systems 

C-Bandl R a d a r  Systems 
URF/VFCF Systems 
Communications Terminal Equipment 
Identifiable Miscellaneous 

Unified S-Band Systems 

41 

$ 394 
---ST 

180 

Equi ment ( i . e . ,  test  equi ment, 
etc .p f i c l u d e s  ship mods$ d L!dzL -- 690 - $,3.500 Subtotal. 

9eration.s 

cost $ 1,250 $ 1,7W $ 1,750 
Manpower - 

Foreign Nationals - 
C i v i l  Service 
Contractor DOD DOD DOD -- 

$ 1,2501 $ 1,750, $, 1,750 Subtotal 

TOTAL 



OFFICE OF TRACKING & DATA ACQUISITION 

MANNED SPACE FLIGHT NETWORK 

Research & Development 

STATION: San Salvador 

FY 1964 

Equipment 

PCM Telemetry Systems $ 1,090 

345 
Command & Control Systems 
Recording Systems 
Data Processing Systems 
Unified S-Band Systems 
C-Band R a d a r  Systems 
UHF/VHF Systems 
Cornmicat ions Terminal Equipment 
Iden t i f i ab le  Miscellaneous 

300 

Equipment (i . e., t e s t  equipment, 
e t c .  ) 

Subtotal  

150 
$ 1,885 

Operat ions 

cos t  
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationals 

FY 1966 

Subt o t  a1 



OFFICE OF TRACKING & WJ!A ACQUISITIW 

MANNED SPACE FLIGHT " W O R K  

Research & Development 

STA'l'ION: Kano, Nigeria 

Equipment; 

IT  1966 FY 1965 FY 1964 

PCM Te:lemetry Sptema 
Commsrld & Control System8 
Recordlng System8 
Data Processing Systems 
&ifid S-Band S P t m  
C-Band. R a d a r  Systems 
ui€F/vELF Systems 
Commun.icationa Terminal Equipment 
Identifiable Miscellaneous 

Equipment ( i. e., test  equipment, 
etc . ) 

Subtotal =---..- 

Operatlmr 

Coat 
Manpower 

C i v i l  Service 
Contractor 
Foreign National8 

$550 

-128 
-tns) 

:(II 

Subtotal 274 500 

274 550 TOTAL 

4-29 



OFFICE OF TRACKING AND DATA ACQUISITION 

RESEARCH AND DEVELOPMENT 

SATELLITE NETWORK P 

The S a t e l l i t e  Network c o n s i s t s  of the  e l e c t r o n i c  S a t e l l i t e  Tracking and Data 
Acquisit ion Network (STADAN) s t a t i o n s  operated by Goddard Space F l igh t  Center, 
and the  o p t i c a l  t rack ing  s t a t i o n s  operated by the  Smithsonian Astrophysical 
Observatory. The STADAN s t a t i o n s  provide the  p r inc ipa l  t racking  and data 
acqu i s i t i on  support f o r  unmanned ea r th -o rb i t i ng  s c i e n t i f i c ,  meteorological, 
and communications s a t e l l i t e s .  The network present ly  includes t h i r t e e n  
f ixed opera t iona l  s t a t i o n s  and a mobile s t a t i o n  a t  Darwin, Aus t ra l ia .  An 
add i t iona l  s t a t i o n  i s  under cons t ruc t ion  a t  Canberra, Aus t r a l i a ,  and another 
mobile s t a t i o n  i s  being i n s t a l l e d  i n  Malagasy. A mobile Range and Range 
Rate s t a t i o n  is included i n  the  EY 1966 budget, 

The twelve o p t i c a l  s t a t i o n s  provide a more prec ise  o r b i t a l  determination 
capab i l i t y  f o r  use i n  spec ia l ized  a r e a s  of geophysical research. 
provide back-up support f o r  o ther  networks. 

They a l s o  
I 

The pages which follow provide de t a i l ed  information on funds required t o  
equip and operate the  S a t e l l i t e  Network. 



OFFICE OF "RACKING & DATA ACQUISITION 

SATELLITE " W O R K  - ESTIMATE 

Research & Ikvelmment 

EQUIPMENT : 

Sta t ion  

1. 
2. 
3- 
4. 
5 
6. 
7. 
8 .  
9 .  
10. 
11. 
12. 
13 * 
14. 
15 * 
16. 
17. 

Alaska 
For t  Myers, F lor ida  
Rosrnan, North Carolina 
Mojave, Cal i forn ia  
East. Grand Forks, M i M e S O t a  
Blossom Paint ,  Maryland 
Quito,  Ecuador 
Lima, Peru 
Santiago, Chile 
S t .  Johns, Newfoundland 
Johannesburg, South Afr ica  
bloomera,, Aus t ra l ia  
Canberra, Aus t ra l ia  
Carnarvon, Australia 
TJinkf ie:Ld, England 
Mobile St a t  ions 
Pro jec t  Control Centers 

General I'urpose Network Equipment 
Equipment Engineering 
E a uiome nt R el) l a c  ement 
Mairitanance, Spares & Repairs 

Subtota:L 

FY 1964 

2,688 
98 
460 
400 

30 
392 
540 
68 
4155 
39 
425 
157 
290 
197 
117 
997 
153 

1,835 
1,882 
1,496 

FY 1965 

1,082 
429 

1,029 
621 
40 
92 
242 

2,772- 

60 
39 
833 
368 
372 
436 
505 
882 

-- 
-- 

1,278 
871 

FY 1966 -- 

782 
223 

1,584 
184 
10 
10 
146 
10 
321 
10 
296 
10 
844 

1,041 
433 

S ,150 
560 

1,141 
1,410 
720 

2,000 2; 096 1,425 - 
14,845 13,376 =- 15 885 



OFFICE OF TRACKING AND DATA ACQUISITION 

SATELLITE NETWORK ESTIMATE 

RESEARCH AND DEVELOPMENT 

FY 1964 

OI-'I<"ATI ONS : 

Sta t ion  

1. 
2. 
3. 
4. 
5 .  
6. 
7. 
3. 
9. 
10. 
11. 
12. 
13. 
14, 
15 .  
16. 
17. 
18. 

Alaska 
'port Myers, P lor ida  
riosman, North Carolina 
Mo,jave, Cal i forn ia  
v a s t  Grand Forks, Flinnesota 
Blossom Point ,  Maryland 
Qui to  , Ecuador 
Lima, Peru 
Santiago, Chile 
S t .  Johns, Newfoundland 
Johannesburg, South Afr ica  
Woome ra, Australia 
Canberra, Aus t ra l ia  
Carnarvon, Australia 
Winkf i e ld ,  England 
Mobile S ta t ions  
Pro jec t  Control Centers 
Cal ibra t ion  Ai rc ra f t  

Togis t ics  & Transportation 
Special  Requirements 
3mithsonian Astrophysical Observatory 

Subto ta l  

Total  

2,736 
529 

1,110 
631 
409 
507 
567 
426 
78 5 

50 
560 
4 60 -- -- 

50 
190 
500 
390 

79 720 
2,036 
4.000 

FY 1965 

2,365 
600 

1,735 
800 
410 
5 50 
680 
420 
630 

50 
57 5 
500 
560 

a0 
875 

1,200 
1,100 
8,450 
1,700 

-- 

FY 1966 

3,450 
620 

2,100 
900 
420 
350 
725 
430 
680 

50 
600 
690 
900 

80 
1,275 
1,600 

900 
9,595 
1,700 

-- 

, -  3,800 4; 200 

23,647 27,680 31,1'75 

38,492 41,056 407, 060 



OFFICE OF TRACKING & UTA ACQUISITION 

SATELLITE NETWORK 

Research & Development 

Equipment 

Range & Range Rate System 
S a t e l l i t e  Automatic Tracking 

Timing Systems 
PCM Systems 
Command & Control Systems 
I d e n t i f i a b l e  Miscellanebua 

Antenna System 

Equipment 

Subtota.1 

Operations 

cos t  
Manpower 

C i v i : L  Service 
Cont irac t o r  
Fore:tgn Nationals 

Subtota:L 

FY 1964 

2.688 1.082 -UzE 

2.965 

4,232 
-I_.- --- --- 5,424 4,047 



OFFICE OF " I W K I N G  & MTA ACQUISITION 

SATELLITE NETWORK 

Research & Develmment 

FY 196b FY 1965 
STATION: Fept Myers, Florida 

Equipment 

RWe & Range Rate System 
Satell ite Automatic Tracking 

Timing Systems 
PCM Systems 
Command & Control Systems 
Identifiable Miscellanebua 

Antenna System 

Equipment 

Subtotal 

Operat ions 

cost 
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationals 

Subtotal 

TOTAL 

98 

529 

29 

429 

600 

600 - 
1,029 

FY 1966 

135 
25 

620 

620 - 
843 



OFFICE OF TRACKING & IlATA ACQUISITIonO 

SAmmm NEwm 

Research & Devebpmen t 

FY 1964 
S!J!ATICW: &mnan, North Carolina 

FY 1965 

Range & Range Rate System 
Satell ite Automatic Tracking 

Flming Systems 
PCM Syst;ema 
Conrmand & Control Syetanm 
Identifiable MisceUanebun 

Antenna System 

Equipment 

Subtotal. 

Operations 

Cost 
  ow el. 

CivI:L SerPice 
Contiwtor 
Foreiigp l?ationtiln 

Subtota'l 

T(TPA1L 

209 . 

251 

460 - 
1,110 

Z F  

95 

314 
95 
153 
96 

276 

1 029 A 

1,735 

'a: 
1,110 1,735 

1,570 2,764 - - 

FY 1966 

960 

1,584 
-I 

2.100 

2 100 J. 



OFFICE OF' TRACKING & DATA ACQUISITI(XV 

SATEmm NETWm 

Research & Development 

STATION: Mojave, Ca l i fo rn ia  

Eqwlpment 

Range & Range Rate Sptem 
SatelUte Automatic !tracking 

Antenna Syetem 
Timing System 
PCM Systems 
Command & Control System 
Identifiable Mlscellenebrur 

Equipment 

Subtotal 

Operations 

cost 
Manp-r 

C i v i l  Service 
Contractor 
Foreign Nationals 

Subtotal 

TOTAL 

Fy 19a FY 1965 FY 1966 

," 

242 58 24 

184 - 621 - 400 - 
631 800 goo 

1,031 1,421 I, 084 - - 



Research & Devekgment - 

FY 1964 FY 1965 
S'PATIClBf: E a s t  Grand Forks, M i n n .  - 

Range & Range Rate System 
Satell ite Automatic Traclshg 

Antenna System 
Timing syrsteme 
PCM Systems 
Cornand & Control Syetema 
1dec.tif iable Miscellanebwi 

El quipment 2 40 

Subt.otal 

Operatloxu 

3 0 -  40 

Cost, 400 410 
Manpuwer 

Civil Service 
Cbntractor 
Foreign Natlonalrr 

Subtotal 410 - 400 - 

FY 1966 - 

lo -- 

1120 -- 



OFFICE OF TRACKING & MTA ACQUISITI(X'I 

Research & Developmen t 

STATION: Blossom Point, Maryland 

Equipment 

Range & Range Rate System 
Satel l i te  Automatic Tracking 

Antenna System 
Timing Syetema 
PCM Systems 
c o m a  catmi s y s t m  
Identifiable Miscellanebun 

E Q w m = t  

subtotal 

Operations 

Cost 
Manpower 

C i v i l  Servlce 
Contractor 
Foreign N a t i o n a l e  

Subtotal 

TOTAL 

FY 1964 FY 1965 FY 1966 

69 42 10 . 

3 9 2 9 2 -  10 

507550350 



OFFICE OF TRACKING & M!I!A ACQUISITION 

SA!I!ELU!I'Z NETWORK 

Research & Development 

IY 1966 FY 1964 PY 1965 -7 

S1IA"ION: Quito, Ecuador 

Equipment - 
Range & Range Rate System 
SateILlite Automatic Tracking 

Timing Systems 
PCM Systems 
Comrnd & Control Systems 
Identifiable Miscellanedua 

Antenna System 

Equipment 

Subtotal 

Operations 

cost 
Manpcwr 

C l v i l  Service 
Cclnt rac t o r  
Foreign Nationals 

Subtotal 

121 -- 282 40 

146 
t- p3- 

242 540 - 



OFFICE OF TIUICKING & MTA ACQUISITION 

SATELLITE "WORK 

Research & Development 

STATION: Lima, Peru 

Equipment 

Range & Range Rate System 
Satell ite Automatic Tracking 

Timing Systems 
PCM Systems 
Cormnand & Control Systems 
Identifiable Miscellanebua 

Antenna System 

Equipment 

Subtotal 

Operations 

Cost 
Manpower 

C i v l l  Service 
Contractor 
Foreign Nationals 

Subtotal 

TOTAL 

FY 19& PY 1965 FY 1966 

c 

68 10 

68 10 - - i 

426 

%' 
426 - 

494 

420 430 

00 
00 
00 
mRaV470 420 

420 440 



OFTICE OF TRACKING & M!I?A ACQUISITION 

STATION: 

Equipment 

SAmLLITE NETWORK 

ReScarch & Develotment 

:;antiago, Chile 

R w e  & Range Rate System 
Satell ite Automatic Tracking 

Wming Systems 
PCM Sylstem 
Cormnan~l (3c Control Systems 
Identifiable MiscelLane6ua 

Antenna System 

Equipment 

Subtottrl 

herations 

cost 
Manpowr 

C i v l l  Service 
Contractor 
Foreign Nationals 

Subtotal 

TOTAL 

FY 1964 

250 

235 
485 

1,270 

12 1 -- 40 

1,001' .-- 
.-1 

3,402 



OFFICE OF TRACKMG & IIATA ACQUISITION 

SATELIJTE mTwm 
Research & Development 

FY 198c FY 1965 FY 1966 
STATJ;QI9: S t .  Johns, Newfoundland 

Equipment 

Range & Range Rate Syetem 
Satell ite Automatic Tracking 

Antenna system 
Timing SyBtemrr 
PCM Systema 
Command & Control Systems 
Identifiable Miscellanedun 

Equipment 

Subtotal 

Operatione 

Cost 
Mw?mr 

C i v i l  Serpicc 
Contractor 
Foreign Nationale 

Subtotal 

50 

0 
5 0  

89 

. .  
10 



OFFICE OF TRACKING & RATA ACQUISITI(XV 

Research & Develapmen t 

FY 1964 FY 1965 FY 1966 
STAma: Johannesburg, South - A Yica  

Equipment 

Range & Range Rate Syatem 
Satel l i te  Automatic Tracking 

Antenna System 
Tim3 syst- 
PCM S;yBtemrr 
Command & Control Systems 
Identifiable Miscellaneba 

Equipment 

Subtakl 

Operat lane 

Coat 
Mulpcrwer 

C i v i l  SerPice 
Cantractor 
Foreign Nationaln 

Subtatdl 

120 , 

305 

425 - 
560 

560 
385 



OFFICE OF TRACKING & DATA ACQUISITIa 

SATELLITE NETwclRK 
~ ~- 

Research & Development 

FY 1964 FY 1965 FY 1966 
STA??oIJ: Woomcra, Australia 

Equipment 

Range & Range Rate System 
Satell ite Automatic Tracking 

Antenna System 
Tinring Syetem8 
PCM System6 
Command & Control System 
Identifiable Mscellaue6tm 

E ¶ ~ P = t  

subtotal 

Operations 

Coat 
Mazrp-r 

C i v i l  Service 
Contractor 
Foreign Nationale 

Subtotal 

TOTAL 

10 
3. 

1 2 7 2 9 1 0  
1 5 7 3 9 -  10 

500 600 460 

o o ( 4 2 r  
- 5 0 0 -  460 600 

610 - 617 .539 - 



OFFICE OF TRACKING & MTA ACQUISITION 

SClmLLIm mTWm 
Research & Develapmen t 

Fi 1965 FY 1964 
STATION: Ctm-berra, Australia 

Equipment 

Range & Range Rate Syetem 
- - - m E e  Automatic Tracking - _ _ -  - - ._ - 

Antenna System 
Timing systems 
PCM Sy3tems 
Command & Control System6 
1denti:Fiable Miscellsnebua 

Equipment 

363 

97 
-3- 

I-- 

1 2 K  

57 

s u b t o t a l  

560 

0 
Cost 
Manpower 

C i v l l  Senrice 
Contractor 
Foreign National8 

Subt ob s l  

290 1,393 

3 



OFTICE OF TRACKING & DATA ACQUISITIOIV 

Research & Develmmnt 

FY 1964 FY 1965 FY 1966 
STATION: Carnarvon 

Equipment 

Range & Range Rate System 
Satell ite Automatic Tracking - 

Antenna System 
Timing systeme 
PCM Systems 
Command & Control System 
Identifiable M i s c e ~ e b n a  

197 

197 - Subtotal 

Gperatione (See Manned Space F l i g h t  Network) 

Coat 
Mamcf-r 

C i v i l  Senrlcc 
Contract or 
Foreign National8 

Subtotal 

125 97 5 

95 

149 66 

360 1,041 - 

197 368 1.041 - 



STATIms Winkfield, England 

Subtdtal 

Operatlam 

Cost 
Maapolmr 
Wvil Service 
Cantractor 
Foreign I’?a’tlonalr 

FY 19Bc 

117 

50 

167 

FY 1965 FY iy66 - 

-- -- 
‘(3or ‘To> 

. 
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. .  

OFFICE OF TRACKING AND DATA ACQUISITION 

DEEP SPACE NETWORK 

I ' 
The Deep Space Network supports lunar f l i g h t s  such as the Ranger, Surveyor, 
and Lunar Orbi te r ,  and planetary missions euch a s  Mariner and Pioneer. 
Operated by the J e t  Propulsion Laboratory, the network cur ren t ly  cons is t8  of 
a complex of th ree  85-foot antennas a t  Goldstone, Cal i forn ia ,  and s ingle  85- 
foot  antenna f a c i l i t i e s  a t  Woomera, Auetral ia ,  and Johannesburg, South 
Africa. 

Additional 85-foot antenna f a c i l i t i e s  are under construct ion a t  Canberra, 
Aus t ra l ia ,  and Madrid, Spain, and a r e  expected t o  become operat ional  i n  l a t e  
1964 and mid-1965, respect ively.  

Also under construct ion a t  Goldstone i s  the f i r s t  of th ree  planned 210-foot 
antennas. The other  two 210-foot antenna f a c i l i t i e s ,  t o  be located i n  
Spain and Southeast Aus t ra l ia ,  a r e  included i n  the FY 1966 budget. 

Funds required t o  operate and t o  provide equipment and f a c i l i t i e s  f o r  the 
Deep Space Network a r e  set f o r t h  i n  the pages which follow. 
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OFFICE OF 'TRACmC: & MTA ACQUISITION 

EQUIFMENT 

Station 

CMdr3ttme Complex 
Madrid, Spain 
WOOrm(rra, Aust ra l la  
Johrumesburg, South Afr ica  
Canberra, Australla 
Cape Kennedy 
Mobile F a c i l i t y  - CRne:ral Purpose Network EquQment 
- 
Equilsrnent Engineering 
Space Flight Operatioris F a c i l i t y  
Maintenance, spares & Replacement - 
I-- 

Subtotal 

OPFflAmom 

Sta t ion  

$ 4,899 $ 4,165 
666 660 

1,633 365 3,045 
2,330 451 755 
1,023 204- 750 

-- 619 -- 
630 790 950 
884 1,275 1,325 

835 3,280 
2,200 

447 

$ 3,023 
508 

-- 22 1.20 

- 1,526 1,880 

$4,322 $ 5,300 
600 1, 100 

Goldstone Complex $ 4,209 
Madrid, Spain 201 - 
Woomlera, A u s t r a l i a  525 650 700 
Johannesburg, South N ' r i ca  626 680 725 

800 1,100 Canberra, Australla 300 
Cape Kennedy -- -- 200 
Spec La1 Operations 
E s r k  Engineering 
JFI7r . IC)RiSt iCS  & Ent? ineer ing  

Space Fl igh t  Operaticms F a c i l i t y  

- 
support - 

Subtotal  

TOTAL 

3,873 . 

1,517 
215 

400 
3,818 

1,819 
511 

I, loo 
3,900 

$ 11,466 $ 13,600 $ 2 4 ~  
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OFFICE OF TRACKKNG & U T A  ACQUISInolJ 

DEEP SPACE NETWORK 

Research & Development 

STATION: Goldstone Complex 

Equipment 

Unified S-Band 
PCM Systems 
Antenna Systems 
Cormnand & Control Systems 
Receiver System 
Recording & Monitoring Systems 
I d e n t i f i a b l e  Miscellaneous 

Equipment 

Subto ta l  

Operations 

cos t  
Manpower 

C i v i l  Service 
Contractor 
Foreign 19atlonab 

Subtotal 

TOTAL 

$ 902 
180 
150 
7 
582 
250 

290 

1,020 

265 
200 
190' 

119 918 840 

c 

4-50 



OFFICE OF TRACKING & RATA ACQUISInON 

DEEP SPACE NETWORK 

Research & Development 

STATION: .- Madrid, &air, 
FY 1964 FY 1966 -- m. 1965 

k i f  led (?-Band 
PCM Syttteme 
Antenna Systems 
Command & Control Systems 
Receiver Systems 
Recording & Monitoring System 
Identifiable Miscellaneous 

Equipment 

$i 100 

-3%- -- I- -- 
7c; 53 

232 
70 
23 23 

Subto ta l  $ 660 
___II 

Operational 

Cost 
Manpower 

Civil Service 
Contractor 
Foreign Rationals 

Sub t o t a l  

$ 600 $ 201 $ l,.LOO -- 
-26 -- -r 

$ 201 - $ 600 

$ 1,260 - $ 1,'760 
Rm 
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OFTTCE OF TRACKING & R4TA ACQUISITIOIV 

DEEP SPACX NETWORK 

Research & Development 

STATIrn: Woomera, Australia 

FY 1964 

Equipment : 

Unified S-Band 
PCM Systems 
Antenna Systems 
Command & Control System 
Receiver Systems 
Recording & Monitoring System 
I d e n t i f i a b l e  Miscellaneous 

Equipment 

Subto ta l  

Operations 

Cost 
Manpower 

C i v i l  Service 
Contractor 
Foreign Nationale 

Subtotal  

$ 682 
T 
-TT 
-4%- 
68 

117 

$ 1,633 

$ 525 

$525 

Fy 1965 

65 
39- 
90 

73 

$ 650 

Fy 1966 

$ 90 

-%- 
---E 

100 

4 
$ 

1 
37 

. 
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OFTICE OF TRAmIR3 & I~IITA ACQUISITION 

IXEP SPACE NETWCBK 

Research 80 Development 

STATION: Johannesburg, South Africa 

Equipment : 

h i f i e d  S-Ifand 
PCM Systems 
Antenna System 
Comuxtd & Control System 
Receiver Systems 
Recordlng & Monitoring Systems 
Identlflable Mlscellsneous 

Equipment 

Subtotoal 

Operatiorle 

cost 
Manpower 

Ciudl Servlcc 
Contractor 
Foreign Natlonsle 

Subtotal. 

FY 1964 

$ 1,186 
172- 

118 

$2,330 

$ 626 

1 

51 
$ 626 - 
$2,956 

FY 1965 FY 1966 

60 -- 48 

1 -1 
-64 -- 

$3,131 $ 1,480 
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OFFICE OF TRACKIIOO & MTA ACQUISITION 

STATION: Canberra, Australia 

unlfle!d s-Ben(L 
PCM syeteare 
Antenna System 
Cormnand & Control Systems 
Receiver Systems 
Recording & Monitoring System 
Itleiitifiable Miscellaeous 

Equipment 

Subtotal 

Oprrations 

Cost 
-r 

C i v i l  Servlcc 
Contractor 
Foreign LPgtlnnltr 
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OFFICE OF TRACKING & RATA ACQUISI!KON 

ClEEP SPACE IWI'WQRK 

Research & Develmment 

FY 1ga FY. 1965 FY 1.966 

Equipment : 

&ified s-Ma 
PCM Systems 
Antenna Systems 
Command & Control Systems 
Receiver Systems 
Recordirlg & Monitoring System8 
Identif :table Miscellaneous 

Equipment 

SUbtotaL 

Operations 

cost 
Manpowe1r 

CivI:L Serrtce 
Contractor 
Fore:Lgn NatlcmedfJ 

SubtoWL 

Twm 

22 - 4.5 

$ 200 -- $ $ 

$-a- 200 - - 
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OFFICE OF TRACKING AND MTA ACQUISITION 

OTHER RANGES AND INSTRUMENTATION 

This category provides funds f o r  equipping and operat ing the  Aero-dgnomic 
Test Range of the  NASA Fl ight  Research Center, Edwards A i r  Force Baec, 
California .  Also included a r e  funds t o  meet inatrumentation requirements 
of Langley Research Center, and t o  provide ground support of sounding 
rocket f l i g h t s  launched from Wallops S ta t ion ,  Wallops I s land ,  Virginia ,  and 
the Churchi l l  Research Range a t  For t  Churchi l l ,  Canada. 

FY 1964 FY 1965 FY 1966 

Equipment 

Operations 

Construction 

Tota 1 

4,690 5,400 5,500 

5,800 6,100 6,800 

10,490- 11,500 12,300 

. 
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Equipment - 
Goddard 

L a n g l e y  

T o t a l  

Ope rati 011s 

Goddartl 

Wallopc; 

- 

OFFICE OF TRACKING AND DATA ACQUISITION 

RESEARCH AND DEVELOPMENT 

DATA PROCESSING DATA PROCESSING 

FY 1964 

10,555 

510 

FY 1964 

10,555 

510 

11,065 

6,373 

100 

FY 1965 

6,300 

500 

6,800 

7,700 

100 

Tota l  6,473 7,800 

FY 1966 

12,200 

500 

-- 

-- 
12,700 

I3,600 

100 
-- 

I ; ,  700 



OFFICE OF TRACKING AND DATA ACQUISITION 

RESEARCH AND DEVELOPMENT 

COMMUNICATIONS 

Equipment 

Goddard 

J e t  Propulsion Laboratory 

Tota l  

Operati on8 

Goddard 

Jet Propulsion Laboratory 

Wallops 

Tota l  

FY 1964 FY 1965 

3,653 2,800 

500 600 

4,153 3,400 

11,666 ' 14,368 

260 250 

100 100 

12,026 14,718 

FY 1966 

3,235 

2,730 

5,965 

18, loo 

1,470 

100 

19,670 
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OFFICE OF TRACKING AND DATA ACQUISITION 

RESEARCH AND DEVELOPMENT 

SUPPORTING RESEARCH AND TECHNOLOGY 

Program Jus t i f i ca t ion  

NASA f l i g h t  programs generate ground support requirements which, f o r  the  
most p a r t ,  can be m e t  us ing e x i s t i n g  network c a p a b i l i t i e s .  Our exisi:ing 
c a p a b i l i t i e s ,  however, cannot f u l l y  support a l l  cu r ren t ly  approved pi:ograms 
nor can they meet the requirement of theplanned long range programs. 
program i s  planned f o r  supporting spec i f i c  needs by the  appl ica t ion  of 
advanced technology t o  problems a t  Inand. Several  general  problems involving 
SRT are of a continuing na ture ;  f o r  example, simultaneous t racking and data  
acquis i t ion  support of increasing numbers of space f l i g h t s ;  impiwinj: space 
communicatim performance by means which do not  penalize the spalcecriift ; 
meeting the demands of f l i g h t  s a fe ty  and real-time con t ro l  f o r  nurnnetl c r a f t ;  
optimizing the cos t  and complexity of da ta  handling and con t ro l  resoiirces t o  
match increasing requirements, The SRT e f f o r t  can he lp  solve th,eee problems 
through the development of hardware necessary f o r  support of NASA fl:.ght 
programs. 

The SRT 

Funding requirements (tott i1 --- OTDA) 

FY 1964 FY 1965 

$12,890,000 $13,500,000 

Funds f o r  continuation of p r i o r  year con t r ac t s  

$8,700,000 $10,400,000 

FY 1966 

$14,500,000 

--- 

$10,300,000 

In-house v e r c s  out-of-house funding 

FY 1966 -- FY 1964 FY 1965 

In-house ( includes JPL) $6,130,000 6,650,000 6,700,000 
Out - of - house 6,760,000 6,850,000 7 ,800,000 

Coordinatioriwith other  agencies  

Mutual assia,tance between NASA and the DOD v i r t u a l l y  covers a l l  phases of the 
a c t i v i t i e s  of NASA. In  the area of development, the  Space F l i g h i t  Ground 
Environment PaneLof the Aeronautics and Astronautics Coordinating Board is 
the foca l  point f o r  coordination of planning f o r  ground equipment development. 
Plans of the NASA Centers and themi l i ta ry  agencies a r e  described i n  r:he 
d iges t  of NASA SRT/ART focms and the DOD DD613 forms which a r e  provided t o  
a l l  concerned. An example of an area i n  SRT where NASA has agreed t o  under- 
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take a study which wi l l  be of equal benefit to the DOD is th8t of the atudy - '  
on economic trade-offs Involved i n  uaing "f l ip  ahipr" for tracking and data 
acquisition support outside or near land masses. 
military development for the radars uaed in  the manned fl ight programs. 

1 
I NASA has depended fully on 
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1. 

2. 

3. 

P r o j e c t  I le3cription: 

The primxry o b j e c t i v e s  o f  t h e  Technology U t i l i z a t i o n  program 
i s  t o  a c c e l e r a t e  t h e  t r a n s f e r  o f  the technology generated by 
NASA research  and development I n t o  t h e  c lv i l I an / lndu[ s t r~ . a l  
secto:rs of  o u r  economy; t o  develop b e t t e r  methods far 
management of l a r g e  s c a l e  Yesearch and development progmms; 
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space program. 
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Dissemination 

8.0 IC- 1.0 .- :too II. 1.c Socio-Ecor’lornic Studies 143 9 0.g - 
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A c t i v i t i e s  I- : 

a. 

b. 

C .  

_I I d e n t i f i c a t i o n :  
and f i e l d  i n s t a l l a t l o n s  w i t h  the he lp  of d v e r s i t i t s ,  
research  I n s t i t u t i o n s  and pr iva te  Indus t ry  search tnmugh 
the whole range o f  NASA s c i e n t i f i c  and t e c h n i c a l  prvgrams - 
f o r  those  a r e a s  in whfch-NASft has made s i g n i f i c a n t  
advances in the  state-of-the-art, R e p o r t s  o f  t h e s e  tech-  
nology surveys a r e  prepared and made a v a i l a b l e  to  sc i en t i s t : ;  
and engineers  h t h e  s c i e n t i f i c ,  I n d u s t r i a l  and academic 
comrriunities. 

Eval.uation: Research organizations whose s e r v i c e s  are 
* g r ? d i r e c t e d  towapd I n d u s t r i a l  c l i e n t s  make pre-  
Xlm3nary a p p r a i s a l s  of a l l  innovat ions  repor ted  t o  NASA, 
In-depth a n a l y s i s  of the I n d u s t r i a l  f e a s l b l l l t y  of 
selctcted Innovat ions and prepare  Indus t ry-or len ted  r e p o r t s  
tlesc:r:lbing t h e s e  technologica l  advances. 

D1s:;emInatlon: - U n i v e r s i t i e s  and r e sea rch  lns t ; l tu tdons  
are employed t o  establish reg iona l  resources  t o  s t o r e ,  
: re t r ieve,  t n t e r p r e t  and adapt t o  i n d u s t r y  the t eck .o logy  
generated by NASA. These information c e n t e r s  e t r e r g t h e n  
o u r  n a t i o n a l  t e c h n i c a l  resources  through l o c a l l z e d  a p p l l -  
c a t i o n  of t h e  technology generated by NASA s c l e n t i f ’ i c  

Teams of s p e c i a l i s t s  at NASA Headqiar ters  
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I d. Socio-Economic Studies:  G r a n t s  t o  u n i v e r s i t i e s  support 
I 

research I n  the management of large sca l e  research and 
development programs; the condi t ions under which the 
transfer of new technology takes p lace  In t h e  economy; 
and, t he  Implicat ions of t h e  space program espec ia l ly  - 
those matters  r e l a t e d  t o  the growth of  science and tech- 
nology. 

e.  Universi ty  Grants and Contracts: The following amounts 
( i n  mi l l ions)  represent  that por t ion  o f  t he  p ro jec t  
to ta l s  estimated f o r  Research Gran t s  and Contracts with 
u n i v e r s i t l e  s : 

FY 65 FY 66 FY 67 FY 68 FY 69 

Project  Tota ls  4.8 5.0 5.0 5.0 5.0 

Univers i t ies  (1 .9 )  ( 2 . 0 )  (2.0) ( 2 . 0 )  (2 .0 )  
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