
, 

NATIONAL AERONAUTICS AND SPACE ADMtNlSTRATtON 

WASHINOTON 25, D.C. 

EX 3-3260 
Ext. 7827 

For Immediate Release 
March 2, 1959 

IRA H, ABBOTT NAlvLED DEPUm DIRECTOR 
OF AERONAUTICAL AND SPACE W E A R C H  

Ira H. Abbott has been appointed Deputy Director of Aeronauti- 

cal and Space Research, T. Keith Glennan, Administrator of the Na- 

tional Aeronautics and Space Administration, announced today. He 

will continue to serve as Assistant Director of Research (Aerody- 

namics and Flight Mechanics), a position he has held since the NASA 

was established on October 1, 1958. 
Abbott joined the National Advisory Committee for Aeronautics, 

the predecessor of the NASA, in 1929 as a junior aeronautical 

engineep at the Langley Aeronautical Laboratory, Virginia. During 

his 19 years at Langley he served as Assistant Chief of the Full- 

Scale Research Division and later Assistant Chief of the Research 

Department. 

Transferred to NACA headquarters in Washington, D.C., in 1947 

as Aeronautical Consultant, Abbott was named Assistant Director of 

Research (Aerodynamics) in 1949. Since the NASA was established, 

he has supervised basic research programs in fluid mechanics; air- 

craft, missile, and spacecraft aerodynamics, and control guidance 

and navigation. 

Born July 18, 1906, at Wolfeboro, New Hampshire, Abbott was 

graduated from Newburyport (Massachusetts) High School. He received 

a Bachelor of Science degree from Massachusetts Institute of Tech- 

nology in 1929. 

Abbott is a member of the Civilian-Military Liaison Comaittee 

(authorized by the National Aeronautics and Space Act of 1958), and 

a Fellow of %e Institute of the Aeronautical Sciences. From 1957 
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t o  1958 he was Chairman of the Wind Tunnel P a n e l  of MATOIS Advisory 

Group on Aeronaut ical  Research and Development. 

M r .  and Mrs. Abbott ( t he  former Martha Leola S t r e e t e r )  and 

t h e i r  three c h i l d r e n  l i v e  a t  3704 Bradley Lane, Chevy Chase, Mary- 

l and .  

- END - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINOTON 25, 0. C. 

FOR IEDMEDIATE RELEASE 
March 3, 1959 

NOTE TO EDITORS: 

The enclosed Waiver Regulations, the first of a series of 

interim NASA Patent Regulations, will be published In the "Federal 

Register' March 5, 1959. 
The Waiver Regulations, based on subsection 305(f) of the 

National Aeronautics and Space Act of 1958, define NASA policy 

concerning: 1) class of inventions for which no waiver of U, S, 

rights will be made; 2) class of inventions for which waiver of 

rights will ordinarily be made; and 3) extent of tho\se rights 
which the Government is waiving, e.g., title, exclusive license, 

non-exclusive license, or foreign rights, 

The appendixes mentioned on pages 14 and 15 will be available 

later this week In the Office of Public Informa,tlon, 

John A, Johnson, General Counsel, will preside Over a public 

hearing on the Waiver Regulations, set for Menday, play 18, 1959, 
in the NASA auditorium, 1520 H Street, N.W. 

Other interim patent regulations which are now being prepared 

include procurement, technical data, licensing, and purchase of 
patent rights. 

. 
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(To be publ ished i n  t h e  
Federa l  Register)  

NOTICE 

Notice i s  hereby given t h a t  t h e  Adminis t ra tor  of t h e  
Nat ional  Aeronautics and Space Administration, a c t i n g  pursuant 
t o  subsec t ion  305( f )  of t h e  Nat ional  Aeronautics and Space Act 
of 1958, has  p re sc r ibed  i n t e r i m  r e g u l a t i o n s  s e t t i n g  f o r t h  
p o l i c i e s  and procedures concerning waiver of a l l  o r  any p a r t  of 
t h e  r i g h t s  of t h e  United S t a t e s  wi th  r e s p e c t  t o  inven t ions  made 
i n  t h e  performance of work r e q u i r e d  by c o n t r a c t s  of t h e  Na- 
t i o n a l  Aeronautics and Space Adminis t ra t ion.  The i n t e r i m  regula-  
t i o n s  have been denominated Part  3 of t h e  Pa ten t  Regulat ions 
of t h e  Nat ional  Aeronautics and Space Administration. Other 
p a r t s  of t h e  Pa ten t  Regulat ions are i n  process  of prepara t ion .  

A l l  persons d e s i r i n g  t o  submit comments o r  sugges t ions  
concerning t h e  i n t e r i m  r e g u l a t i o n s  may do so by f i l i n g  them 
wi th  t h e  General Counsel of t h e  Nat ional  Aeronautics and Space 
Adminis t ra t ion,  1520 H S t r e e t ,  NW., Washington 25, D. C. ,  not 
l a t e r  t h a n  60 days fol lowing p u b l i c a t i o n  of t h i s  nobPce i n  t h e  
Federa l  Reg i s t e r .  On May 18, 1959, a t  9:30 a.m. a pub l i c  hear- 
i n g  w i l l  be he ld  i n  t h e  audi tor ium of t h e  National Aeronaut ics  
and Space Adminis t ra t ion,  a t  t h e  foregoing address ,  a t  which 
time and p lace  o r a l  p r e s e n t a t i o n  of comments o r  sugges t ions  
concerning t h e  i n t e r i m  r e g u l a t i o n s  may be made. I n  order  t h a t  
an  agenda f o r  such pub l i c  hear ing  may be prepared, each person 
d e s i r i n g  t o  make an o r a l  p r e s e n t a t i o n  i s  reques ted  t o  submit 
a b r i e f  o u t l i n e  t h e r e o f  t o  t h e  General Counsel of t h e  Nat ional  
Aeronautics and Space Administration not l a t e r  t h a n  May 1, 1959. 

The i n t e r i m  r e g u l a t i o n s  a re  as  fol lows:  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PATENT REGULATIONS 

Part 3 - Waivers Under Subsection 305(f) 
300 Scope of Part. 

(a) The Administrator is authorized by subsection 

305(f) of the National Aeronautics and Space Act of 1958, 

under such regulations as he shall prescribe, to waive all 

or any part of the rights of the United States with respect 

to any invention or class of inventions made or which may 

be made by any person or class of persons in the performance 

of any work required by any contract of the Administration 

if the Administrator determines that the interests of the 

United States will be served thereby. 

(b) This Part sets forth the regulations which the 

Administrator has prescribed for the granting of such 

waivers, and contains the policies, requirements, and 

procedures governing the waiver of all or any part of the 

rights of the United States with respect to such inventions. 

301 Applicability. This Part is applicable only to 

those inventions 

( 5 )  made in the performance of work under a 

contract of the Adminlstration containing 

a "Property Rights in Inventions, 

and 

clause, 



(ii) as to which the Administrator has made a 

determination, either pursuant to the 

presumptions contained in the "Property 

Ughts in Inventions" clause or subsequent 
to a review of statements subaitted by the 

contractor, that the invention was made by 

a person described in paragraphs (1) or (2) 

of subsection 305(a) of the Act and under 
the conditions therein described; and 

as to which title in the United States has 

not been formalized by instruments of 

assignment, 

(iii) 

302 Definitions, As used in this Part, the following 

terms have the meanings set forth belowz 

302.1 Administration and Administrator mean the National 

Aeronautics and Space Administration and the Administrator 

thereof, respectively. 

3O2,2 Section 305 means Section 305 of the National 
Aeronautics and Space Act of 1958 (Public Law 85-568). 

302.3 Inventions and Contributions Board means the 

Board of that name established by the Administrator pursuant 

to Section 305. 
302.4 Board means the Inventions and Contributions 

7 

Board. 

302,5 The terms person, contract, and made have the same - 
meanings as assigned in Section 305e 

2 



302.6 The term contractor includes a subcontractor, 

or the inventor when the inventor is not under an obligation 

to assign the invention to the contractor. 

302.7 Develop to the point of practical application, 

referring to an invention to which this Part 3 is applicable, 
means manufactured, if a composition or product, practiced 

if a process, or operated if a machine, and under such 

conditions as to have established its availabilsty to the 

public , 

302.8 Waiver means the act of disclaiming title or of 

agreeing to grant to the contractor a license, or an assign- 
ment of foreign rights, under an invention to which this 

Part is applicable before execution of instruments of assign- 

ment of the invention to the United States. 

302.9 Instrument of waiver means the document signed by 

the Administrator or his designee evidencing the waiver, 

303 Policy. It is generally accepted that the interests 

of the United States are best served through the maintenance 

of 8 freely competitive economy supported by the United States 

Patent System as a stimulus for creative work. An important 

function of the patent, or of exclusive rights to or under 

the patent, is the protection which the patent or such rights 

gives to the investment of the person or firm who undertakes 

to develop the invention to the point of practical application. 

The Administrator considers that the interests of the United 

States will be served by making available to the public, 

under general licensing regulations promulgated under 



subsection 305(g) of the Act, inventions owned by the 
United States, unless the interests of the United States 

would be better served by granting a waiver to the con- 

tractor. The Administrator further considers that waiver 

to the contractor would be in the interests of the United 

States where (i) the stimulus of ownership of patent rights 

will encourage the contractor to develop the invention to 

the point of practical application earlier than would other- 

wise be the case, or (ii) there are substantial equities 

justifying the retention of rights by the contractor. 

304 Criteria For Granting Waivers. 

304.1 Inventions not Generally Eligible for Waiver. Pending 

the fZlrther development of space technology, the interests of 

the United States would not generally be served by waiver of 

the rights of the United States with respect to any invention 

which is 

(i) primarily adapted for and especially use- 

ful in the development and operation of 

vehicles, manned or unmanned, capable of 

flight without support from the atmosphere, 

or 

of basic importance to the continued pro- 

gress of aeronautical and space activities; 
(ii) 

provided, that the foregoing shall not preclude the Administrator 

from granting a waiver as to such inventions under paragraph 

304,3* 

4 
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304,2 Prima Facie Case For Waiver, Except for Inventions de- 

scribed in paragraph 304-1, “the Administrator considers that a prima 

fachaase that the+hterests of the United States would be served 

by waiver shall have been established when 

ti) it is shown that the invention was conceived 

p r i o r  to and independently of, but was first 
actually reduced to practice in the performance 

of work under a contract of the Administration, 

and the invention is covered by a United States 

patent issued or application filed by or on 

behalf of the contractor prior to the award 

of the contract; or 

it appears that the invention has only incidental (3.3.) 

utility in the conduct of activities with which 

the Administration is particularly concerned 

and has substantial promise of commercial 

utility; or 

it is shown that the invention is directed 

specifically to a line of business of the con- 

tractor with respect to which the contractorls 

expenditure of funds in the field of technology 

to which the invention pertains has been large 

in comparison to the amount of funds paid or to 

be paid to the contractor under the contract in 
which the invention was made for research or 

development work in the same field of technology; or 

(iii) 

5 



(iv) the waiver requested is for a nonexclusive, 

nontransferable, royalty-free license under 
an invention which does not qualify for waiver 

of greater rights under circumstances (i) 

through (iii) above; or 

the waiver requested is for rights to an 

invention in a country or countries other 

than the United States in which the Adminis- 

tration does not desire to file an application 

for patent for such invention. 

(v) 

304.3 Other Inventions and Rights, The Administrator 

may grant whatever waiver of rights appears appropriate under 

the circumstances, under an invention which does not qualify 
for waiver under paragraph 304.2 whenever the contractor shows 
to the satisfaction of the Administrator that the grant of 

waiver under such an invention would be in the interests of 

the United States in accordance with the general policy 

enunciated in paragraph 303. 

305 Conditions and Extent of Waiver, 

305.1 General, The rights which the Administrator may 

waive under an invention may vary as to extent, i,e,, title, 

exclusive license, or nonexclusive license, and as to the 

term of years, All waivers shall be subject to the reserva- 

tion of' an irrevocable, nonexclusive, nontransferable, royalty- 

free license for the practice of such invention throughout the 

6 
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world by or on behalf of the United States or any foreign 

government pursuant to any treaty or agreement with the 

United States, 

in writing by the contractor. 

provide that the waiver is voidable at the option of the 

Admini strat or 

No waiver shall be valid unless accepted 

Instruments of waiver shall 

(i) if the contractor shall have failed to 

comply with a material condition of the 

waiver, or 

if it is subseqyently dfscovered that the 

grant of the waiver was based upon mis- 

representation of a material fact; 

(ii) 

provided, however, that the inclusion of conditions ina waiver 

or instrument of waiver, requirfng certain acts or reports 

from the contractor, shall not be deemed to be a contract 

re’quiring the performance of work within the meaning of sub- 

section 305(b) of the Act; and provided fwather that inventions 

made by the contractor in connection with the development of 

an invention to the point of practical applicationas 8 part of 

compliance, or in attempting to comply, with a condition of 

a waiver or instrument of waiverd shall not be deemed from 

such fact alone to be inventions made in the performance of 

the type of work set forth in Section 305* . 

305.2 Conditions Applicable to Specific Rights. 

Generally, when the Administrator determines that waiver i s  in 

the interest of the United States, he will waive rights to the 

extent and on the further condftions set forth in paragraphs 

305.3 through 305.7 below, 

7 



305.3 Title. 

(a) Title to the invention for the rUll term of the 

life of the patent will be waived when the waiver is under 

category (i) of paragraph 304.2 or when such waiver is 

approved under paragraph 304.3. 

(b) When the Administrator has determined that it is 

in the interests of the United States to waive rights under 

inventions falling within categories (ii) or (iii) of para- 

graph 304.2, the waiver grartedwill be the title to the 

invention, but such title shall be voidable at the option 

of the Administrator unless the contractor shall, on or 

before the end of the fifth year from the date of the 

contractor's acceptance of waiver, demonstrate to the 

Administrator that 

(i) the invention has been developed to the 

point of practical application, or 

the inventian has been made available for 

licensing either royalty-free or at a 
(ii) 

reasonable royalty rate, or 

there are circumstances justifying failure 

to realize the conditions of (i) and (ii) 
(iii) 

above and concurrently justifying a con- 

tinuance of title in the contractor. 

305.4 Exclusive License. The waiver may take 

the form of a grant of an exclusive license on appropriate 
terms and conditions if the contractor should request such 

a license. 

8 
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305.5 Nonexclusive License. A nonexclusive license 

waived under category (iv) of paragraph 304,2 shall be void- 

able, at the option of the Administrator, after the end of 

the fifth year from the date of the contractor's acceptance 

of waiver, if 

(i) the contractor, upon request by the Adminis- 

trator, shall be unable to demonstrate that 

(A)  the invention has been developed to the 

point of practical applfcation, or (B) there 

are circumstances excusing the contractor 

from so developing the invention or justifying 

a continuance of the nonexclusive license to 

the contractor; and 

the Administrator has not made the invention 

generally available for licensing, nor granted 

a license or other right which is not revocable 

or terminable at such time, 

(ii) 

305,6 Foreign Rights, Waivers made under category (v) 

of paragraph 304,2 will be by disclaimer and assignment of 

title for the life of the patent in the foreign country for 

which the waiver is granted, 

305.7 Special Conditions, In addition to the applicable 

conditions set forth in the preceding paragraphs, waivers 

shall be subject to (i) such special conditions as may be 

set forth in the instment of waiver and (ii) the pro- 

visions of paragraph (f)(iii) of the "Property Rights in 

Inventions" clause used in contracts of the Administration, 

9 
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306 Procedures. 

306.1 Petition. Waivers will be granted only upon a 

petition addressed to the Administrator. Such petition shall 

identify by number and date the contract 
under which the invention was made or to 

which the invention relates, 

identify the invention by name of inventor, 

brief description, and the location of records 

wherein the invention is disclosed, 

state facts showing that the invention qualifies 

under the criteria of paragraph 304 for considera- 

tion for waiver, 

specify the extent of waiver requested, i.e., 

title to the invention, exclusive license, non- 

exclusive license, or title to foreign rights; 

and in the case of foreign rights, specify the 

country or countries in which the contractor 

desires to file application for patents, 

state whether or not the contractor has filed or 

caused to be filed a patent application for such 

invention, 

if a patent application has not been filed, 

present any information which the contractor 

wishes to submit concerning publication, public 

use, or public sale of the invention, which would 

indicate the need for prompt action on the petition. 

10 



(vii) include any additional statements, information, 

or reasons in support of its request which 

petitioner desires to submit, 

be signed by the petitioner. (viii) 

Any statements required to be furnished under (i) through 

(vii) above may be attached to the petition if suitably 

identified and cross-referenced in the petition. 

306.2 Processing of Petitions. 

(a) Petitions will be submitted to the Office of the 

General Counsel, National Aeronautics and Space Administration. 

The Assistant General Counsel for Patent Matters will 

review such petitions for compliance with paragraph 306.1 above 

and prepare a Findings of Fact and Recommendation to the 

Inventions and Contributions Board with respect to each such 

petition which will state 

(b) 

whether, in his opinion, the petition sets 

forth facts which qualify the invention for 

waiver under one or mure of the criteria in 

paragraph 304, 

a recommendation that waiver in the extent 

requested either be or not be granted, or in 

the alternative, that a waiver in an extent 

different from that requested, be granted, 

any special conditions which should be 

included in the instrument of waiver. 

11 



( c )  The Inventions and Contributions Board w i l l  con- 

sider the pe t i t i on  and Findings of Fact and Recommendation 

of the Assistant General Counsel f o r  Patent Matters and 

not i fy  the pe t i t i one r  -- 
(i) whether i t  proposes t o  recommend t o  the 

Administrator the granting of the waiver i n  

the extent requested, i n  an extent d i f fe ren t  

from tha t  requested, o r  the denial  of the 

request; 

of any conditions upon which it proposes t o  (ii) 

recommend the granting of the  waiver; 

of the reasons f o r  any ac t ion  which i s  adverse 

t o  o r  d i f fe ren t  from the waiver requested by 

( i i i )  

the pe t i t ioner ;  and 

that the pe t i t i one r  may, within 30 days from 

receipt  of the not i f icat ion,  request an o r a l  

hearing before the Board, i n  the event the 

( i v )  

pe t i t i one r  i s  not satisfied w i t h  the act ion 

the Board proposes t o  recommend. 

(d)  If the pe t i t i one r  requests a hearing, the Board w i l l  

s e t  a place and date f o r  such hearing, no t i fy  the  pe t i t i one r  

and the Assistant General Counsel, and hold such hearing i n  

accordance w i t h  ru les  approved by the  Administrator. 

(e) If the  Board has proposed t o  recommend the granting 

of a waiver and the pe t i t i one r  has not requested a hearing 

within 30 days as above provided, the Board shall transmit t o  

the Administrator an instrument of waiver i n  the extent proposed 

t o  be granted f o r  approval by the Administrator, t o g e t b r  w i t h  

i t s  recommendation that the waiver be approved. 

12 



(f) After a hearing as provided in (d) above, the Board 
shall transmit to the Administrator the petition, the record 

of proceedings, its findings of fact with respect to the 

request for waiver, and its recommendation for action to be 
taken with respect thereto. 

(g) The mnistrator may either (i) approve the waiver 

and direct that the instrument of waiver be delivered to the 

petitioner; (ii) inform the petitioner of his decision if 

adverse; or (iii) refer the matter to the Board for further 

proceeding in accordance with his instructions. 

306.3 Procedure Pending Grant of Waiver When Statutory 

Bar is Fkmning Ag ainst the Invention. 

that a statutory bar is running against the filing of an appli- 

cation f o r  patent for the invention during the course of this 

procedure, and that delay in acting on the petition for waiver 

might result in loss of the patent rights in the invention, 

the Assistant General Counsel for Patent Matters shall arrange 

with the contractor for the preparation and filing &the patent 

application by the contractor pendfng the action on the waiver, 

Whenever it appears 

subject to reimbursement of the reasonable costs of the con- 

tractor if the waiver is not appyoved in a form acceptable 

to the contractor. 

306.4 Form of Waiver. 

(a) Assignment. When waiver is approved for disclaimer 

of title, there will be furnished to the contractor an instru- 
ment of waiver which permits the contractor to retain title 

but requires the furnishing to the United States, as 



represented by the Administrator, at the time of filing the 

application for patent, a confirmatory license (prepared by 

the Government) of the rights reserved to the United States. 

When the waiver is approved under paragraph 305.3(a) the 

instrument of waiver will be in the form of Appendix A, and 

when the waiver is approved under paragraph 305,3(b), the 

instrument of waiver will be in the form of Appendix B 

which contains the additional conditions required by paragraph 

305.3 (b 1. 
(b) Exclusive License, When the waiver is an exclusive 

license, there will be furnished an instrument of waiver 

which, in general, agrees to grant to the contractor, at the 

time the application is filed, an exclusive license, except 

for the rights reserved to the United States, upon the 

conditions that the contractor 

prepare the application far patent; 

execute or cause to be executed instruments 

of mesne assignment of the invention (prepared 

by the Government) in favor of the United 

States, as represented by the Administrator; 

forward to the Administrator such application 

for patent, properly executed, for filing in 

Patent Office, and such instruments of mesne 

assignment for acceptance by the Administrator; 

arrange for prosecution of the application under 

an associate power of attorney and under the 

procedures and conditions set forth in the 

instrument of waiver; and 

14 
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(v)  such other  conditions as are appropriate 

t o  the grant,  
\ 

(e) Nonexclusive License. When the waiver is approved 

f o r  nonexclusive l icense,  there w i l l  be furnished t o  the con- 

t r a c t o r  an instrument of waiver i n  the form of Appendix C 

granting an irrevocable, nonexclusive, and royalty-free 

l icense  t o  the  contractor (and i t s  ex is t ing  and fu ture  

associated and a f f i l i a t e d  companies, i f  ariy, within the 

corporate s t ruc ture  of which the contractor i s  a par t ) ,  

together with the r igh t  t o  sublicense others  t o  the extent 

t h a t  the contractor i s  obligated p r i o r  t o  the contract  t o  

grant such sublicenses, which l icense  and r igh t  shall be 

assignable t o  the successors of that  part of the contractor 's  

business t o  which such invention per ta ins ,  The instruments of 

mesne assignment, prepared by the Government f o r  execution by 

contractor  and delivery t o  the Administrator i n  accordance 

w i t h  paragraph (e) of the "Property Rights i n  Inventions" 

clause, will be subject t o  and acknowledge there in  the 

reservation t o  the contractor of the l icense grant set out 

i n  the  instrument of waiver. 

(a) Foreign Rights. When the waiver i s  approved f o r  

t e r r i t o r i a l  r igh ts  t o  an invention i n  any country o r  countries 

o ther  than the United States, there  w i l l  be furnished t o  the 

contractor  an instrument of waiver i n  the form of Appendix D 

which w i l l  permit the contractor t o  prepare and f i l e  an application f o r  

patent in Such other  countqy o r  countries, subject t o  the  contractor 



\ 
I obtaining such licenses, or clearances as to secrecy, as may 

be necessary for exportation of such application and the 

filing thereof in such other country or countries, 

instrument of waiver will also set forth an agreement to 

assign to the contractor the entire right, title, and interest 

in such invention in each foreign country as to which the 

rights are waived and in which an application is to be filed 

by the contractor, subject to the reservat'ion of an irrevocable, 

nonexclusive, nontransferable, royalty-free license for the 

practice of such invention throughout the world by or on behalf 

of the United States or any foreign Government pursuant to any 

treaty or agreement with the United States, upon the conditions 

that the contractor 

The 

(i) prepare without direct cost to the United 

States Government a United States patent 

application covering the invention; 

execute or cause to be executed instruments 

of mesne assignment of the invention (prepared 

by the Government) in favor of the United States, 

as represented by the Administrator; and 

forward to the Administrator such application 

for patent, properly executed, for filing in 

the Patent Office, and such instruments of 

mesne assignment for acceptance by the Administrator. 

(ii) 

(iii) 

306.5 Effective Date, These regulations shall be effective 

upon publication in the Federal Register. 

T. 
Administrator 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON 25, D. c .  

5:oc .? Y e  

4 March 1959 
PRESS CONFERENCE Wednesday 

ivIR. BONNEY: Ladies and gentlemen, i f  w e  a r e  about 
ready  t o  begin: To g i v e  you t h i s  r e p o r t  on t h e  s t a t u s  of t h e  
h i s t o r i c  t r a v e l s  o f  Pioneer  I V  w e  have two gentlemen t h i s  a f t e r -  
noon who a r e  i n t i m a t e l y  acquain ted  with t h e  payload and i t s  
t r a j e c t o r y .  They are D r o  Homer Joseph Stewart ,  D i r e c t o r  of t h e  
O f f i c e  of Planning and Evaluat ion f o r  NASA, a long-time ve te ran  
i n  r o c k e t r y  on l e a v e  from Cal-Tech where he i s  a s s o c i a t e  p r o f e s s o r  
and a l s o  very  a c t i v e  i n  t h e  workings of t h e  J e t  Propuls ion Labora- 
t o r y ;  t h e  o t h e r  gentleman i s  M r .  C l i f f o r d  Cummings, a l s o  from 
NASA's JPL. He i s  t h e  JPL  r e s i d e n t  r e p r e s e n t a t i v e  here  i n  Wash- 
ing ton  a t  NASA Headquarters.  

D r .  Scewart has  a b r i e f  s ta tement  t h a t  he would l i k e  
t o  r ead .  If we would l e t  him g e t  through wi th  it before  t h e  
ques t ions  s t a r t  I t h i n k  it might work out  b e t t e r .  

D R o  STEWART: A t  12:10:54 a.m. ,  EST on March 4, 1959 
t h e  United S t a t e s  launched t h e  Pioneer  space probe which i s  now 
g raz ing  t h e  g r a v i t a t i o n a l  f i e l d  o f  t h e  moon. 

Pioneer I V  w i l l  proceed i n  an o r b i t  around t h e  sun. 
It i s  a n t i c i p a t e d  t h a t  t h e  13.4 pound package con ta in ing  
s c i e n t i f i c  ins t ruments  w i l l  have a l i f e t i m e  comparable t o  t h e  
l i f e  expectancy of  our  un iverse .  

The launching of Pioneer I V  was under t h e  d i r e c t i o n  
of  t h e  Nat ional  Aeronaut ics  and Space Adminis t ra t ion.  Technical  
supe rv i s ion  was handled by NASA's Je t  Propuls ion Laboratory a t  
t h e  C a l i f o r n i a  I n s t i t u t e  o f  Technology i n  coopera t ion  with t h e  
United S t a t e s  B a l l i s t i c  M i s s i l e  Agency. 

The JPL d a t a  r educ t ion  c e n t e r  a t  Pasadena, C a l i f o r n i a ,  
which i s  charged with eva lua t ing  t h e  t r a c k i n g  d a t a ,  p rovides  
t h i s  pre l iminary  informat ion  on t h e  launch and Pioneer  I V * s  
f l i g h t .  F i r s t  t h e  expected t i m e  of  c l o s e s t  approach t o  t h e  
moon i s  5:24 p.m. today,  j u s t  i n  a few minutes. Second, t h e  
c l o s e s t  approach d i s t a n c e  t o  t h e  moon i s  37,000 miles.  The pos i -  
t i o n  a t  t h a t  t ime i s  236,000 mi l e s  from t h e  s u r f a c e  of  t h e  e a r t h  and 
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t h e  v e l o c i t y  then  is  4,525 m i l e s  a n  hour. A t  t h a t  t i m e  it w i l l  
be 7 .1  degrees ahead of t h e  moon and 5 .7  degrees  sou th  of the  
moon 

I f  you want t o  see t h e  p l ace  on t h e  e a r t h  d i r e c t l y  
underneath t h e  tes t  v e h i c l e  at  t h a t  t i m e  i t  w i l l  be l o c a t e d  a t  
long i tude  159 degrees  east and 2 2 - 6  degrees  sou th .  

The launch v e l o c i t y  a t  i n j e c t i o n  i n t o  space ,  w e  have 
a b e t t e r  estimate now. The estimate now is t h a t  i t  w a s  24,791 
m i l e s  per  hour ,  which is 199 m i l e s  a n  hour i n  excess  of t h e  
r e q u i r e d  escape v e l o c i t y  a t  t h e  i n j e c t i o n  a l t i t u d e .  

On t h e  b a s i s  of t h i s  d a t a  w e  are now i n  p o s i t i o n  t o  
estimate t h e  h e l i o c e n t r i c  o r b i t ,  t h a t  is t h e  o r b i t  around t h e  
sun. Our estimate is that t h e  p e r i h e l i o n  p o s i t i o n ,  t h e  p o s i t i o n  
when i t  is c l o s e s t  t o  t h e  sun ,  w i l l  be reached on March 17 ,  
1959, at  which t i m e  i t  w i l l  be a L i t t l e  less  than  92,000,000 
m i l e s  f r o m  t h e  sun -- 91,744,000 m i l e s  from t h e  sun.  A t  t h a t  
po in t  i t  is 1,168,000 m i l e s  i n s i d e  t h e  e a r t h ' s  o r b i t , ,  

Correspondingly,  t h e  aphe l ion  d i s t a n c e ,  t h e  p o s i t i o n  
f u r t h e s t  from t h e  sun ,  is expected t o  be reached on September 29, 
t h i s  y e a r ,  a t  which t i m e  it should be 105,829,000 m i l e s  from 
t h e  sun ,  which is about 12,917,000 m i l e s  o u t s i d e  t h e  e a r t h ' s  
o r b i t  

The p l ane  i n  which t h e  P ioneer  I V  is t r a v e l i n g  is 
very  c l o s e  t o  t h e  p lane  of t h e  e c l i p t i c .  I t  d i f f e r s  from t h e  
p l ane  of t h e  e c l i p t i c  by an a n g l e  of on ly  about a f i f t h  of 
a degree and t h e  ascending node w i l l  be reached on September 10 
which is  j u s t  b e f o r e  t h e  t i m e  of m o s t  d i s t a n t  from t h e  sun .  

The long-range t r a c k i n g  w a s  accomplished by t h e  
t e n  f o o t  d i s h  anaenna a t  P u e r t o  R i c o  and t h e  85-foot d i s h  
an tenna  a t  Goldstone t r a c k i n g  s t a t i o n  n o r t h  of B a r s t o w ,  i n  
C a l i f o r n i a ,  bo th  of which w e r e  ope ra t ed  by JPL, and a lso 
by t h e  250-foot r a d i o  t e l e s c o p e  at J o d r e l l  Bank i n  Manchester, 
England 

The P u e r t o  Rico d i s h  w a s  designed on ly  t o  t r a c k  t o  
50,000 m i l e s  bu t  t h e  c r e w  a t  P u e r t o  R i c o  managed t o  hold on 
t o  t h e  s i g n a l  t o  a d i s t a n c e  of 104,000 m i l e s  ye s t e rday  when 



i t  f i n a l l y  went below tile horizon and t h e y  lo:,. i t .  So i t  ;;ras 
a very f i n e  performance. 

Golustone has  a design range of 400,003 n i l e s  and 
is still  working w e l l ,  I t  acqui red  the signal t h i s  morning 
a t  7:34 and lost it just a few minutes ago at 4:14, as t h e  
e a s t e r n  r o t a t i o n  of t h e  ear th  caused the Pioneer  I V  t o  set  i n  
t h e  w e s t  e 

Meanwhile, Joclrel l  Bank should be able t o  p ick  i t  
up a t  12:3Q; a . m .  tomorrow and should be able t o  hold on u n t i l  
7 ~ 4 5  a , m .  which is about t h e  same time I’JC expect Goldstone t o  
pick i t  up aga in  tomorrow, 

Yesterday t h e r e  w a s  a t im ;-;hen a l l  three of these 
s t a t i o n s  were t r a c k i n g  s imultaneously €or about 15  minutes i n  
t h e  ear ly-morning ,  providing a very good c k c k  on t h e  p o s i t i o n .  

The mercury ba t te r ies (which  powet3) t h c  r a d i o  t r a n s -  
mit ter  i n  t h e  probe which r a d i a t e s  about 128 LX!~  : ? - a t  t s  
have a l i f e  of about 90 hours .  I n  other worus ,  t h c  b a t t e r i e s  
should las t  another  f i f t y  hours ,  T h i s  should g ive  u s  about 
roughly t w o  days of t r ack ing  a f t e r  t h e  passage of t h e  moon. 

Dr. James Van Al len ,  head of t h e  phys ic s  department at t h e  
S t a t e  Univcs’sf t y  ,oii ~ o w a  , v;io cic4aitnol: L ; ~ ~ ~  rat! I a t i m  c x p  zii , tsnt ,  i n  
Pioneer  I V , s a y s  t h e  telemetry t a p e s  con ta in ing  r a d i a t i o n  d a t a  
i n d i c a t e  t h c  in s t rumen ta t ion  is  working w e l l ,  He s a i d  t h e  
Pioneer  I V  is producing a good , sens ib l e  s i g n a l ,  

A quick look a t  t h e  r a d i a t i o n  d a t a , r e v e a l s  no new 
be l t s  of r a d i a t i o n ,  D r .  Van Al len  s a y s ,  I t  w i l l  take him 
s o m e t i m e  t o  reduce t h e  d a t a ,  

The probe c o n t a i n s  the fo l lowing  in s t rumen ta t ion ,  
t o  summarize: a batterypowered radio transmitter with three 
channels  of t e l e m e t r y ,  t co  Geiger hlc-,~ .lei* t u b e s  t o  measure 
r a d i a t i o n .  One tube  had I x c n  shielded by  f o u r  m i l l i m e t e r s  of 
l e a d  t o  c u t  ou t  a l l l ~ $  thc h igh  encrg;y r a d i a t i o n .  A photo- 
e lec t r ic  senso r  shn,ped l i k e  a p i s t o l ,  a t  such ang le  t o  command 
t h e  view of t h e  moon as i t  passes .  
from a l i g h t  from t h e  moon a t  a d i s t a n c e  of i c a s  t h a n  
22,000 m i l e s  and t o  send a s i g n a l  t o  i n d i c a t e  it had passed 

I t  w a s  designed t o  react 
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t h e  moon, Since t h e  m i s s  is l i k e l y  t o  be 37,000 miles i t  is 
l i k e l y  t h i s  sensor  w i l l  n o t  react. W e  w i l l  have a f u r t h e r  
oppor tun i ty  tomorrow t o  see i f  w e  g e t  any r e a c t i o n .  

A de-spin me'chani.sm was a c t i v a t e d  t o  s l o w  down t h e  
r o t a t i n g  s p i n  of t h e  Pioneer  I V  and t h i s  was done by r e l e a s i n g  
two s m a l l  weights  of seven grams each t o  s l o w  the  r o t a t i o n a l  
speed from 324 RPM down t o  about 13. Th i s  worked s a t i s f a c t o r i l y  
l as t  n i g h t .  

That concludes the information.  
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QUESTION: What is the  orb i ta l  Ceriod of t h i s  t h i n g ,  
Doctor? 

DR. STEWART: The o r b i t a l  pe r iod  is 392 days.  I 
have a ske tch  he re  on t h e  board t o  g ive  you some i d e a  of what 
i t  is l i k e .  I n  o r d e r  t o  show t h e  t r a j e c t o r y ,  I emphasized 
t h e  -- 

QUESTION: Doctor, be fo re  you l eave  t h e  desp in ,  d i d  
i t  a c t i v a t e ,  and when? 

DR. STEWART: I t  a c t i v a t e d  a t  11:32 yes te rday  morning. 
Here I have accentua ted  i t .  Here is e s s e n t i a l l y  

t h e  launch p o s i t i o n  and t h e  t i m e ,  roughly,  where w e  are now, 
where t h e  o rb i t  of t h e  P ioneer  4 is very close t o  t h e  E a r t h .  

E a r t h ' s  o r b i t  and reach  t h e  p o i n t  closest t o  t h e  sun on 
March 19th .  Then, as it  goes on around, i t  w i l l  come o u t s i d e  
t h e  E a r t h ' s  o r b i t  again and reach  t h e  f u r t h e s t  out p o i n t  on 
September 29th ,  then  pass back i n  t h i s  neighborhood aga in .  

As it  goes i n ,  i t  w i l l  come s l i g h t l y  i n s i d e  t h e  

QUESTION: A t  t h i s  t i m e  i t  is going ahead of t h e  
Ea r th ,  is it  not?  

DR. STEWART: A t  t h i s  t i m e  i t  is going ahead of 
t h e  E a r t h .  

QUESTION: When w i l l  t h e  Ea r th  c a t c h  up and it  w i l l  
f a l l  behind? 

DR. STEWART: I t  w i l l  be going ahead of t h e  E a r t h  
and going faster than  t h e  Ea r th  u n t i l  somewhere out about 
t h i s  p o i n t  he re .  About t h i s  p o i n t  its v e l o c i t y  w i l l  f a l l  down 
t o  t h e  same value  as t h e  E a r t h ' s  and then  a f t e r  t h a t  t h e  E a r t h  
w i l l  be c a t c h i n g  up,  I d o n ' t  know where it w i l l  be when t h e  
E a r t h  p a s s e s  ahead. 

QUESTION: Can you c a l c u l a t e  t h e  catch-up p o i n t  on 
t h e  ca lendar?  

DR, STEWART: The catch-up p o i n t  has  t o  be very 
close t o  h e r e ,  

QUESTION: D r .  S tewar t ,  you s a i d  t h e  p e r i h e l i o n  w a s  
less than  92 m i l l i o n  m i l e s ,  about 91,744,000 m i l e s ?  
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DR. STEWART: Right.  

QUESTION: Is t h a t  less than t h e  E a r t h ' s  own p e r i -  
he l ion?  

DR. STEWART: N o ,  it is no t .  I t  is less than  t h e  
E a r t h ' s  average d i s t a n c e .  I t  is n o t  les s than  t h e  E a r t h ' s  
own p e r i h e l i o n .  

QUESTION: Do you have t h a t  f i g u r e ?  

DR. STEWART: N o ,  I d o n ' t  have i t  r i g h t  he re .  I 
t h i n k  -- 

QUESTION: Is it  a c c u r a t e  t o  s a y  t h i s  w i l l  always 
be between t h e  Ea r th  and abars? 

DR. STEWART: N o .  As you can see he re ,  t h e r e  is a 
small p e r i o d  of t i m e  when it comes i n s i d e  t h e  B a r t h ' s  o rb i t ,  
but i t  d o e s n ' t  come very far i n s i d e  t h e  E a r t h ' s  o rb i t .  

QUESTION: What was t h e  f i g u r e  you gave us on t h a t ?  
I d i d n ' t  get i t .  

DR. STEWART: The f i g u r e  I gave you was t b a t  i ts 
p e r i h e l i o n  p o s i t i o n ,  as I i n d i c a t e  t h e r e  on March 17th ,  is 
1,168,000 miles i n s i d e  t h e  E a r t h ' s  mean d i s t a n c e  from t h e  
sun. But t h e  E a r t h ' s  o r b i t  is s l i g h t l y  e c c e n t r i c ,  too. I 
don ' t  have t h e  p r e c i s e  numbers on t h e  E a r t h ' s  o rb i t  h e r e  f o r  
a comparison. 

QUESTION: Is it  t h e  17 th  or  t h e  19th? You have 
t w o  d i f f e r e n t  f i g u r e s .  

DR. STEWART: The 17th  is correct. 

QUESTION: D r .  S tewar t ,  how does t h i s  compare w i t h  
Russ ia ' s  Mechta? 

DR. STEWART: I t  is very much t h e  same kind  of an 
orb i t .  They f i r e d  the i r  rocke t  i n  t h e  corresponding phase of 
t h e  moon, so they  went o u t  ahead of t h e  Ea r th  t h e  same way as 
Pioneer  4 .  

1 1 1  r 11 I 



As I recall t h e i r  conclus ion ,  i t  w a s  t h a t  t h e  
period was about f i f t e e n  months, which is s l i g h t l y  longer .  
That was t h e  Russian estimate. That is s l i g h t l y  longer  than  
t h i s ,  which means it goes o u t  a l i t t l e  f u r t h e r  toward Mars 
than  t h i s  does. 

QUESTION: D r .  Stewart ,  I f  these batteries work fo r  
t h e  designed n i n e t y  hours ,  approximately how far  o u t  w i l l  
t h i s  t h i n g  be, and will any one of t h e  t r a c k i n g  s t a t i o n s  be 
able t o  p i c k  up its s j g n a l s ?  

DR. STEWART: For tuna te ly  w e  r a n  through t h i s  
c a l c u l a t i o n .  I t  t u r n s  out t h a t  t h e  n i n e t y  hours  l i f e ,  as you 
migh t  c o i n c i d e n t a l l y  expect, would b r i n g  i t  o u t  t o  a d i s t a n c e  
from t h e  E a r t h  of sl.blcanf, 400,000 m i l e s ,  which w a s  t h e  des ign  
range fo r  t h e  Goldstone antenna.  So it  I s  no t  too s u r p r i s i n g  
t h a t  t h e  t w o  numbers corne out t h e  same. 

QUESTION: D r .  S t ewar t ,  t h i s  f i g u r e  you gave of 
236,000 miles above t h e  E a r t h ,  do you mean t h a t t h a t  is t h e  
d i s t a n c e  t h a t  it has t r a v e l e d  from t h e  Ea r th ,  i nc lud ing  the 
va r ious  -- 

DR. STEWART: No, t h a t  is t h e  s t r a i g h t - l i n e  d i s t a n c e ,  
t h e  d i s t a n c e  from here t o  here ( i n d i c a t i n g ) .  

QUESTION: How far is t h e  moon from t h e  E a r t h  a t  
t h i s  po in t ?  

DR. STEWART: I t  is a l i t t l e  less than  t h a t .  I t  is 
about 4,000 m i l e s  less than  t h a t .  You see t h e  p o i n t  of closest 
approach -- it  is  passing i n  f r o n t  of i t  -- is j u s t  when it is 
s l i g h t l y  beyond t h e  moon, as far as d i s t a n c e  from t h e  E a r t h  
is concerned. 

QILTESTIBN: Doctor, t h i s  is a q u e s t i o n  f r o m  t h e  
audience.  W i l l  Mechta and Pioneer  4 e v e r  meet? 

DR. STEWART: H would say  t h a t  is even less l i k e l y  
than  t h a t  e i ther  one of them should e v e r  h i t  the  E a r t h  aga in .  

QUESTION: Can you c a l c u l a t e  I n  hours  how many o u r s  
i n  advance of a crash landing  you passed t h e  moon? How m e ch  
longer  should i t  have taken t o  reach there to crash land? 



DR. STEWART: I t  is an i n t e r - r e h t e d  problem. You 
c a n ' t  real ly  answer i t  q u i t e  t h a t  way. The moon is t r a v e l i n g  
2,100 miles an  hour,  and i t  is 36,000 m i l e s  ahead of i t  and 
about 4,000 m i l e s  t o  t h e  s i d e .  So i f  you j u s t  do t h a t ,  you 
could say  e igh teen  o r  seventeen hours .  This  i s n ' t  r i g h t .  

QUESTION: I am t r y i n g  t o  g e t  a f i g u r e .  By how 
many hours  d i d  you m i s s ?  

DR. STEWART: You c a n ' t  q u i t e  do it that  way. If 
t he  time of passage had been a l i t t l e  shorter and the path 
hadn ' t  been curved q u i t e  around so much, then w e  might have 
h i t  i t .  

QUESTION: You would s t i l l  have been f i v e  and a h a l f  
degrees  sou th  of i t ,  wouldn't you? 

DR. STEWART: Y e s .  There are three errors that you 
have t o  balance t o  h i t  i t ,  t h e  e l e v a t i o n  error, t h e  azimuth 
error and v e l o c i t y  error, You have t o  g e t  a l l  three r i g h t .  

QUESTION: W i l l  you g ive  u s  those  f i g u r e s  on t h e  
three errors? 

DR. STEWART: I don ' t  have t h e  f i g u r e s ,  as a matter 
of fact .  

QUESTION: Dr. Stewar t ,  i n  l i s t i n g  t h e  in s t rumen ta t ion  
i n  t h i s  t h i n g ,  you neglec ted  t o  mention a magnetometer dev ice ,  
which I understood w a s  aboard. 

DR. STEWART: I have seen  reference t o  tha t .  Un- 
f o r t u n a t e l y ,  t h e  reference is no t  correct. There w a s  no 
magnetometer 

QUESTION: DP. Stewart ,  do you have any informat ion  
on any fo l lowing  launch rockets which may also be going i n t o  
o r b i t  around t h e  sun? 

DR. STEWART: N o t  a t  t h i s  t i m e .  

QUESTION: I n  other w o r d s ,  a l l  t h a t  w e  know is t h a t  
t h e  payload is doing what it is supposed t o  do? 
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DR. STEWART: That is r i g h t .  

QUESTION: W i l l  t h e r e  ever  be any t i m e  when w e  can 
conceivably check anyth ing  else? 

DR. STEWART: On t h i s  one? I r e a l l y  doubt i t ,  
because t h e  batteries w i l l  go dead i n  a very s h o r t  t i m e  and 
a f t e r  t h a t  i t  is  j u s t  another  l i t t l e  b i t  of meteoric material 
except  t h a t  t h i s  happens t o  have a l i t t l e  h ighe r  p o l i s h  on 
some of i t  than  a l o t  of t h e  t h i n g s  up there. 

QUESTION: Is it p o s s i b l e  t h a t  t h e r e  is more than  
J u s t  a payload? 

DR. STEWART: The launching rocke t  is fo l lowing  
a long  behind i t .  

QUESTION: You say  t h a t  because i t  should be. Do 
you know t h a t  for  a f a c t ?  

DR. STEWART: If it i s n ' t ,  t h e  payload wouldn't be 
t h e r e ,  e i t h e r .  

QUESTION: W i l l  t h e r e  e v e r  be a t i m e ,  assuming t h a t  
your figures are a c c u r a t e ,  t h a t  t h i s  t h i n g  could  be e i t h e r  
picked up a g a i n  i n  some way or  s p o t t e d  aga in  a t  any o t h e r  t i m e  
i n  t h e  f u t u r e ?  

DR. STEWART: I t h i n k  I can  answer t h a t  t h i s  way: 
If t h e  t r a c k i n g  a f t e r  i t  passes  t h e  moon is of s u f f i c i e n t  
accuracy,  t hen  w e  may be able t o  make a good t r a j e c t o r y ,  good 
o r b i t a l  computation of t h e  t i m e  of t h e  next  approach t o  t h e  
E a r t h .  The chances are very poor t h a t  w e  would have s u f f i c i e n t  
accuracy so t h a t  a t  t h e  t i m e  of closest approach i t  cou ld  be 
observed w i t h  an as t ronomica l  ins t rument .  But i n  p r i n c i p l e ,  
it is possible.  If o u r  measurements w e r e  of s u f f i c i e n t  accuracy 
and it  came close enough, you could  p i c k  i t  up wi th  an  astro- 
nomical ins t rument .  I t  is very  u n l i k e l y .  

QUESTION: Approximately when? 

DR. STEWART: I j u s t  haven ' t  thought  t h a t  through.  
I would have t o  run  around and see. Something l i k e  18 months. 

QUESTION: Approximately how f a r  from Ear th?  

DR. STEWART: If t h e  18 months is r i g h t ,  i t  would 
probably be w i t h i n  5,000,000 m i l e s  or  so. 
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QUESTION: Dr. Stewart, since you l o s t  s i g h t  of t h i s  
t h i n g  at 4:14,  are w e  safe i n  sag ing  it is st i l l  up and w i l l  be 
back around a t  t h e  proper time, 5:24? 

DR. STEWART: I a m  s u r e  you are,  because I c a n ' t  see 
what could have happened En %ha$ shor t  i n t e r v a l .  

QUESTION: How many hours  have you had when you had 
no t r a c k i n g  a t  a l l ?  

DR. STEWART: There was about an  eight-hour  i n t e r v a l  -- 
about a ten-hour i n t e r v a l  l a s t  night, and t h e r e  w i l l . b e  poss ib ly  
about another  one t o n i g h t ,  It depends on whether t h e  JodfeP1 
Bank people g e t  up real  e a r l y  and p ick  i t  up. 

QUESTION: How is it t h a t  the  t r a c k i n g  f ac i l i t i e s  
a t  Hilo were not  available t o  you? 

DR, STEWART: These were not  under our  c o n t r o l  and 
I expect tjiey. vmru ncodccl for o t h e r  purposes .  

QUESTION: Whcrse control were t h e y  under? 

DR. STEWART: I b e l i e v e  t h e  P a c i f i c  Missile Range. 

QUESTIQE?: Were they still t r y i n g  t o  f i n d  Discoverer ,  
is t h a t  your po in t ?  

DR. S'IXWART: I 'nave no ideas  

QUESTION: Dr. Stewart, dould you g i v e  u s  the  f i g u r e s  
aga in  on t h e  r e l a t i o n s h i p  t s  t h e  moon? 

DR. STEWART: B e l a t i o n s h i p  $0 t h e  moon? 

Q~ESTZOIJ; 53 ::my p o i n t s  ahead and below and so on? 

DR. STEJAIW:  Y e s ,  w i t h  r e s p e c t  t o  t h e  angu la r  
c o o r d i n a t e s  w i t h  r e s p e c t  t o  t h e  moon, a t  t h e  t i m e  of closest 
passage 7 , l  degrees  east of t h e  moon -- t h a t  is ahead of i t  -- 
and 5 . 7  degrees  sou th  of t h e  moon. 

QUESTION: You mean below? 



11 

DR. STEWART: Belowo 

QUESTION: W i l l  t h e  v e l o c i t y  of t h i s  decrease below 
4525 m i l e s  per  hour? 

DR. STEWART: Yes, it w i l l  decrease a small amount. 

QUESTION: Do you know what t h e  l o w  po in t  w i l l  be? 

DR. STEWART: We have a number of 3400 m i l e s  per 
hour.  That is a p r e t t y  good number. 

QUESTION: W i l l  it then  speed up? 

DR. STEWART: A c t u a l l y ,  t h e  problem gets v e r y  complex 
because as  it goes around its el l ipse,  around t h e  sun,  with 
r e s p e c t  t o  t h e  sun its speed is maximum on t h i s  Narch 17 poin t  
and minimum out  a t  t h e  September 29, 1959 p o i n t .  With i t  
going around and t h e  e a r t h  going it  is a very complex ques t ion ,  

QUESTION: What I a m  t r y i n g  t o  determine is whether 
i t  i s  going t o  g e t  a g r a v i t a t i o n a l  k i c k  from t h e  moon or slow 
down? 

DR, STEWART: I: d i d  make an  estimate of t h a t .  I t  
went i n t o  t h e  moon's f i e l d  close enough so t h a t  i t  inpluenced 
t h e  t r a j e c t o r y  s l i g h t l y .  But i t  w a s  j u s t  g raz ing  across a t  
a d i s t a n c e  when tb change i n  t h e  spe'ed of t h e  o b j e c t  was 
very ,  very s l i g h t ;  ha rd ly  measurable. Y 

On t h e  o t h e r  hand., i t  w a s  i n  t h e  f i e l d  long  enough 
so t h a t  t h e r e  w a s  a s l i g h t  e f f e c t  on t h e  ang le .  

QUESTION: Bent toward the moon? 

DR. STEWART: I t  ben t  toward t h e  moon. 

QUESTION: Can you t e l l  u s  how much, h o w  many degrees? 

DR. STEWART: I d o n ' t  have t h a t  h e r e ,  

QUESTION: I n  t h e  t r a c k i n g  of t h e  90-hour per iod  w i l l  
i t  e n t e r  i n  i n  t h a t  t i m e  i n  t h e  h e l i o c e n t r i c  o r b i t  or not? 
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DR. STEWART: For most purposes i t  a l r e a d y  is there. 
T h i s  p e r t u r b a t i o n  t o  t h e  moon which it  is going through at t h e  
moment is  a very w e a k  p e r t u r b a t i o n ,  For least a day it has 
been i n  t h e  p o s i t i o n  where t h e  s o l a r  g r a v i t a t i o n a l  f i e l d  is 
f a r  s t r o n g e r  than  t h e  e a r t h .  

QUESTION: But w h a t  I am g e t t i n g  a t  is i n  t h e  90 hours  
then  you should be a b l e  t o  g e t  an a c c u r a t e  information t o  
p r e d i c t  t h e  o r b i t ?  

DR. STEWART: Y e s .  By t h e  t i m e  it is picked up 
tomorrow morning t h e  p e r t u r b a t i o n  due t o  t h e  e a r t h  and t h e  
moon are a l r e a d y  p r e t t y  s m a l l ,  so t h e  d a t a  ob ta ined  then  
should e x t r a p o l a t e  w e l l ,  

QUESTION: I s n ' t  i t  t h e  same answer t h a t  w e  had 
before on t h e  reason t h a t  you d i d n ' t  u se  solar b a t t e r i e s  on 
t h i s  t h i n g ,  a t  t h e  t i m e  you s t a r t e d  t h i s  o p e r a t i o n ,  because 
s o l a r  b a t t e r i e s  were n o t  f a r  enough along? 

MR. CUMMINGS: B a s i c a l l y  t h a t  is correct. And w e  
f a c e  t h e  f a c t  t h a t  even i f  w e  had more t i m e  c a p a c i t y  i n  
terms of having more b a t t e r y  l i f e  or having solar b a t t e r i e s ,  
w e  still  have a r a d i a t e d  power problem, To gene ra t e  enough 
power i n  t h e  v e h i c l e ,  t o  r a d i a t e  enough power so w e  could  
r e c e i v e  i t  on t h e  e a r t h ,  w e  would have t o  have a very  l a r g e  
t r a n s m i t t e r  which meant m o r e  weight a l s o .  

QUESTION: So t h a t  f u t u r e  probes might no t  have 
s o l a r  b a t t e r i e s ?  I t  might still  be b e t t e r  t o  have mercury 
b a t t e r i e s ?  

MR, CUMMINGS: When w e  are probing a t  d i s t a n c e s  
l i k e  t h i s ,  y e s ,  When w e  start probing a t  very  extreme 
d i s t a n c e s  w e  w i l l  have t o  start  t h i n k i n g  of o t h e r  methods. 

QUESTION: D r .  S t ewar t ,  w e  were g iven  t o  understand 
t h a t  t h e  programmed v e l o c i t y  a t  i n j e c t i o n  of t h i s  t h i n g  w a s  
about 24,890 m i l e s .  You a t t a i n e d  24,791. N o w  is t h i s  d e f i c i e n c y  
r e l a t e d  t o  t h e  f a c t  t h a t  i t  is 5-1/2 degrees  s o u t h  of the moon? 
I n  o t h e r  words, i f  i t  had gone a t  t h e  program v e l o c i t y  would 
i t  have been h igher?  
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DR. STEWART: I t h i n k  t h e y  w e r e  probably independent 
errors.  The a n a l y s i s  has  not been made. I t h i n k  they  are 
independent.  

One t h i n g  I probably should say, as Mr. Bonney 
mentioned: I n  speaking of t h i s  o b j e c t  as going a t  some 4,000 
m i l e s  an hour ahead of t h e  e a r t h  h e r e ,  you have t o  remember 
t h a t  t h a t  adds on t o  t h e  66,000 m i l e s  an  hour t h a t  t h e  e a r t h  
is going around t h e  sun ,  So t h a t  r e a l l y  wi th  r e s p e c t  t o  t h e  
sun it is up around 70,000 m i l e s  an hour ,  

QUESTION: D r ,  S t ewar t ,  you had i n  t h e r e  an exper i -  
ment t o  t es t  t h e  s i g n a l  of t h e  t r a n s m i t t e r ,  Have you had any 
r e s u l t  on t h a t ?  

DR. STEWART: The s i g n a l  t h e r e  did not  come through 
c l e a n l y  and they  are having t o  work wi th  i t  t o  see whether 
t h e y  can get anyth ing  out  of it o r  n o t .  

QUESTION: D r .  S t ewar t ,  do you have any r e f i n e d  
c a l c u l a t i o n s  on t h e  error of a i m ?  

DR. STEWART: They have them e s s e n t i a l l y  but  I do 
not  have an a n a l y s i s  of them he re .  The i n j e c t i o n  parameters ,  
of which t h e  one I gave you w a s  t h e  v e l o c i t y ,  w i th  t h a t  also 
went t h e  dgtermina t ion  of t h e  ang le  a t  i n j e c t i o n .  So t h a t  
t h e s e  could  be compared back wi th  t h e  program e x p e c t a t i o n  
and looked a t ,  That has not  been done, 

QUESTION: Could you g i v e  u s  a l i t t l e  m o r e  of a 
f i l l - i n  on what you have r e c i e v e d  from t h a t  Geiger  Counter 
which is s h i e l d e d  by f o u r  m i l l i m e t e r s  of lead?  

DR. STEWART: I cannot .  A l l  I can s a y  beyond what 
I r e a d  you from Van A l l e n ' s  remarks is t h a t  it w a s  j u s t  t h e  
s t a t emen t  t h a t  t h i n g s  w e r e  working w e l l  and t h e r e  w e r e  no 
unexpected b u s t s  or t h i n g s  of t h a t  sort. 

QUESTION: I n  o t h e r  words, you haven't run  i n t o  any 
so la r  c louds  of g a s  so  f a r  as you know? 

DR. STEWART: W e  h a v e n ' t ,  so  f a r  as  w e  know. 
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QUXSTION: O r  nothing unusual  i n  t h e  way of C Q S S ~ C ,  
r a y s  e i ther ,  of extremely hard r a d i a t i o n ?  

DR. STEWART: I t  has  been countii ig r e g u l a r l y ,  bu t  
t h e  po in t  is t h a t  it is  r e g u l a r ,  There have been no unusual ly  
high i n s t a n c e s .  

QUESTION: Not more than  two b e l t s ?  

DR, STEWART: That is t h e  imp l i ca t ion .  

QTJESTION: Have you been able t o  p r e d i c t  y e t  whether 
you w i l l  be a b l e  t o  t r a c k  t h i s  t h i n g  a l l  t h e  way out t o  t h e  
end df its 90 hours ,  or w i l l  you lose i t  because of revolu-  
t i o n  of t h e  e a r t h  sometime be fo re  t h a t  and not pick i t  up 
again? 

DB. STEWART: I t  is l o s t  r i g h t  now, W e  should pick 
i t  up tomorrow morning at  about 7:45 and fo l low through f o r  
about another  t e n  hours ,  We then  expect  t o  l o s e  i t  aga in  and 
pick i t  up aga in  on Fr iday .  The 90 hours  r u n s  ou t  F r iday  
a f t  e r n  oon e 

QUESTION: So you should have it  i n  when t h e  90 hours  
runs? 

DR. STEWART: w e  should be a b l e  t o  t r a c k  i t  up t o  
about t h a t  p o i n t ,  Whether they  pick i t  up aga in  Saturday 
i f  w e  are lucky enough and t h e  b a t t e r i e s  hold ou t  longer  
t h a n  u s u a l  w e  d o n ' t  know. Or i f  w e  are unusual ly  lucky and 
t h e y  hold out  t o  Sa turday .  

QUESTION: You thought o r i g i n a l l y  Goldstone had 
a f i x  on i t  when i t  passed t h e  moon? 

DR. STEWART: That is r i g h t ,  We missed it  by about 
an hour today.  

QUESTION: Doctor,  t h i s  ques t ion  could  be asked i n  
o t h e r  words. Th i s  p h o t o e l e c t r i c  s e n s o r ,  do w e  know whether 
i t  t r i g g e r e d  or  not? 

DR. STEWART: I t  should not  t r i g g e r  because i t  does 

I 
I 1 1  I 11 
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not come in the proper orientation with respect to the moon. 

QUFSTION: It is too far away for the image? So far 
as you know it has not triggered? 

DR. STEWART: There was some trouble with the signal. 
We will have to wait until tomorrow to see what comes up. 

QUESTION: This had to have a ce.rtain intensity of 
light before it would kick off the signal, is that it? 

DX.' STEWART: It wasn't the intensity, It was the 
size of the Z.mage. There were t w o  photocells and the image 
had to cover both of them before it would trigger. 

QUESTION: How accurate would be your figure of 
37,000 miles? What kind of slack have you in there? 

DR. STEWART: It hasn't changed by as much as a 
thousand miles since eight hours after launch. So I would 
say that the accuracy is almost certainly better than a 
thousand miles. 

QUESTION: Earlier today a figure was being given 
of 37,000 plus or minus 2 , 0 0 0 .  That is why I wonder. 

DR. STEWART: That is why I didn't put in the plus 
or minus. It hasn't been changing more than a thousand. 

QUESTION: Dr. Stewart, could you speak for the 
government now as to whethere there is complete satisgaction 
of the performance of this thing? 

DR. STEWART: There were two or three minor 
items that didn't work completely up to the pre-program expecta- 
tion. I would say that the test is completely satisfactory, 

QUESTION: Could you tell us what those two or three 
minor items were? 

DK' STEWART: We would have hoped to come closer to 
the moon so that we would have a better chance to see if there 
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are local radiation peaks -- 
QUESTION: Would you repeat that, please? 

DR. STEWART: I say we would have hoped to come closer 
to the moon so as to have a better chance of determining whether 
there was a local radiation peak. 
significant factor. 

That is certainly the most 

QUESTION: Dr. Stewart, this is the final one of your 
five so-called, the ones that they had planned, the lunar probes. 
Can you tell us where w e  go from here, what your next launch 
estimate is and what you might be trying to do? 

DR. SmWART: 1 would prefer not to. 

QUESTION: Can you give us a rough guess? How many 
more this year, for example? 

DR. STEWART: To tell the truth, I think I can properly 
say that the next launching is scheduled as a Vanguard, I believe. 
I am just not real up to date on this schedule at the moment. 

QUESTION: Cpn this thing be regarded as a prepara- 
tory exercise to a shoot at the planet Venus such as Mr. Brooks 
suggested last Sunday? 

DR. STEWART: This was always considered as an 
initial series in deep space probes. 

QUESTION: Dr. Stewart, how can we shoot for Venus 
when we don't have the radar for tracking beyond 400,000 miles? 

QUESTION: What was the answer to that first question? 

DR, STEWART: The answer is that it has always been 
considered as an initial attempt at deep space probes. This 
is the,,only*-Sensible way to look at it. 

With regard to your other question, the question of 
the range at which reception can be obtained is complicated 
by the factor of power. That is, at a greater distance if 
you radiate more power you can still receive it. I f  you go 
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twice as f a r  and put  out  i ‘ o ~ i ~  t i i n e s  t h e  power you w i l l  s t i l l  
r e c e i v e  i t ,  This  runs  you i n t o  b a t t e r y  t r o u b l e  i f  you use  
continuous t ransmiss ion  a s  we d i d  on Pioneer  I V .  

But i f  yon use i n t e r m i t t e n t  t ransmiss ion  and t r a n s -  
m i t  o n l y  f i v e  p w e n t  of h e  time or two percent  of t h e  t i m e ,  
you can run your powe-c 11.p q u i t e  s u b s t a n t i a l l y  and c a r r y  your 
r e c e p t i o n  over a g r e a t e r  distance. T h e r e  are ways around i t .  

QUESTION: How f a r  ou t  d i d  t h e  Russians t r a c k  
Mechtn? 

DR, STEWART: As I r e c a l l ,  they  announced t h a t  t h e y  
r ece ived  s i g n a l s  f o r  one day a f t e r  t h e  t i m e  of passage,  

QUESTION: You d o n ’ t  reca l l  an a l t i t u d e  f i g u r e ?  

DR, STEWART: No, 

QUESTION: We w i l l  g e t  i t  f o r  about t w o  days a f t e r  
passage? 

DR. STEWART: T h i s  is our  expec ta t ion  a t  t h e  moment. 

QTUESTION:: I f  you c a n  p ick  t h i s  t h i n g  up wi th  180 
m i l l i w a t k s  of power a t  400,000 m i l e s ,  a s  you expect  t o  a t  
Goldstone, does i t  fo l low then  t h a t  you would need 100 t i m e s  
t h a t  much power t o  pick i t  up a t  t h e  range of Venus, which 
is  about 40,000,000 m i l e s ?  

DR, STEWART: Wait a minute ,  400,000, 40,000,000, 
t h a t  is a r a t i o  of 100. So it  would be 10,000. 

QUESTION: W i l l  you need t e n  thousand t i m e s  as much 
power i n  your s i g n a l  t o  g e t  a s i g n a l  back from t h a t  range? 

DR, STEWART: To b r i n g  back t h e  s a m e  s ignal,  yes .  
To b r i n g  back a s impler  s i g n a l  w i th  less informat ion  you 
would have less power, 

QUESTION: Could you use  solar ce l l s  i n  t h i s  i n s t ance  
and s tore  up power i n  a solar b a t t e r y  on a Venus t r i p ?  

DR, STEWART: Yes, t h i s  i s  c e r t a i n l y  p o s s i b l e .  
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QUESTION: Could you niake any comparisors between the 
value of the scientific Tizidings ~f this probc and the Lunik? 

DR. STEWART: 1' rcally can't. I have seen no formal 
results released. 09 the  Russim experiment. 

QUESTION: Or Brom what equipment t h e y  carried could 
you judge? 

QUESTION : Dr . S - L e ~ m r t  , except fox* the nogat ivc 
finding that there is nothing new in the Van Allen G.cp21-t- 
ment, what scientific infcTmatisn are you g ~ t t i n g  from this 
probe? 

DR. STEWART: I would say that was quite interest- 
ing. 

QUESTION: But are you getting any other? 

DR. STEWART: This is the principal experiment. The 
other technical items, I would say the principal experiment 
other than that is the technological experiment of the com- 
munications system. We are getting very good information on 
how that is working. 

Another minor result, for example, the radiation heat 
design of the satellite is working out well. The average 
temperature inside the instrument case is checked out at about 
44 degrees centigrade. That is 111 degrees Fahrenheit, which 
is in. the range we wanted it to be. So the radiation design 
proved accurate. 

QUESTION: It hasn't varied much from that? 

DR. STEWART: No. 

QUESTION: What did it start out at, Dr, Stewart? 
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DR. STEWART: I d o n ' t  remember. I be l i eve  they  
remarked t h a t  i t  w a s  a l i t t l e  h o t t e r  j u s t  after launching 
and s e t t l e d  down v e r y  quickly.  

QUESTION: Did t h a t  one have black and white stripes 
up t h e  s i d e  of it o r  w a s  i t  s o l i d  gold l i k e  t h i s  one? 

DR. SmWART: I t  is l i k e  t h e  model here, t h e  gold 
f i n i s h .  

QUESTION: How do you c o n t r o l  temperature then ,  by 
spin? 

DR. STEWART: Wait a minute,  I w a s  wrong, i t  is 
s t r i p e d .  

QUESTION: What percentage of t h e  su r face  is blackc,  
do you know, M r .  Cummings? 

MR. CUMMINGS: I don ' t  remember t h e  percentages.  

QUESTION: D r .  S tewar t ,  t h i s  spinning mechanism 
on t h e  t o p  of t h e  J u p i t e r  rocke t ,  w e  have t w o  f i g u r e s .  One 
is 700 RPM and another  Ps 550. You s a y  i t  is spinning a t  
about 324 RPM and t h e  de-spin mechanism slowed it  down t o  
13. 

DR. STEWART: This  w a s  a f t e r  it l e f t  t h e  J u p i t e r .  
This  w a s  af ter  t h e  second, t h i r d ,  and f o u r t h  stage combustion 
processes ;  .too. 

QUESTION: What would slow t h i s  down i n  space? 

DR, STEWART: The rocket  gases  l eav ing  t h e  nozzle  
c a r r y  wi th  them angular  momentum and you can have a change. 
W e  have no t i ced  small changes before .  T h i s  is one po in t  W e  
w i l l  have t o  s tudy  a l i t t l e  f u r t h e r ,  though. 



QUESTION: D r .  Stewart, w e  were to ld  by D r .  Rees 
on t h e  n i g h t  of t h e  launch t h a t  t h e  first stage had f i r e d  
p e r f e c t l y  and t h a t  t h e  dev'.%tion i n  t r a j e c t o r y  must have been 
i n  one of t h e  later s t a g e s .  H a s  there been any f u r t h e r  
information? 

*. 

DR. STEWART: There is no t .  E i t h e r  i n  t h e  c o a s t i n g  
pe r iod  or  i n  t h e  later s t a g e s  is, I t h i n k ,  where t h e  devia-  
t i o n  has  t o  have its source .  

QUESTION: D r .  S tewar t ,  i n  looking a t  these f i g u r e s  
t h a t  Herb is w r i t i n g  on t h e  board, 105,829,000 is p r e t t y  
p r e c i s e .  To what degree of error is t h i s  s u b j e c t ?  P l u s  or  
minus how many miles? 

DR. STEWART:: It is not  very many thousands of 
m i l e s .  We are u s i n g  the  E a r t h  as a moving body, which g i v e s  
u s  t h e  E a r t h q s  d i s t a n c e  from t h e  sun,  which w e  measure t h e  
v a r i a t i o n  f r o m ,  

QUESTION: HQW about percentage-wise? P l u s  o r  
minus one p e r c e n t ,  o r  h a l f  a percent?  

DR. STEWART: Percentage-wise it would probably 
sound awful ly  good because 92 m i l l i o n ,  as I say ,  is what we  
are s t a r t i n g  wi th .  I would t h i n k  it  probably is b e t t e r  than  
one p e r c e n t ,  anyway, 

QUESTION: You mean t h e  error is less than  one 
pe rcen t?  

DR. STEWART: Y e s .  I would t h i n k  t h a t  we  shou ldn ' t  
be as much as a milkion m i l e s  i n  error. I have no q u a n t i t a t i v e  
b a s i s  of say ing  t h a t  except  j u s t  gene ra l  knowledge of how t h e  
computations are done, 

QUESTION: For r e f e r e n c e  purposes ,  can  you g i v e  u s  
the  p e r i h e l i o n  of the  E a r t h ?  

DR. STEWART: X am s o r r y ,  I d i d n ' t  t h i n k  t o  b r i n g  
t h a t .  As soon as you s t a r t e d  a sk ing  q u e s t i o n s  I could  see 
t h a t  is something I should have looked up. 
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QUESTION: Have you reported t h e  i n j e c t i o n  a l t i t u d e ?  

DR. STEWART: I don ' t  b e l i e v e  w e  b e .  I t  was about 
150 miles. 

QUESTION: Is Jodrell Bank equipped t o  record the  
telemeter, or  j u s t  t o  track t h e  probe? 

DR. STEWART: I have heard t h a t  they are reco rd ing  
some te lemetery .  I have heard no remark on t h e  q u a l i t y  or t h e  
n a t u r e  of  what they are record ing .  

QUESTION: Dr. Stewar t ,  h a s  t h i s  information been 
gathered 'and disseminated i n  an IGY l i f e  procedure? W i l l  it 
a l l  be a v a i l a b l e ?  W i l l  you pub l i sh  a l l  of t h i s ?  

DR. STEWART: This is the gene ra l  i n t e n t i o n .  Rather 
than IGY Headquarters,  it w i l l  come through NASA here. I 
b e l i e v e  Walt Bonney could better answer t h i s .  

MR. BONNEX: I t  is my unders tanding  t h a t  we w i l l  
pub l i sh  the  r e s u l t s  b u t  w i l l  t u r n  them over  t o  the  COSPAR 
Committee, which is p i c k i n g  up t h e  work tha t the  IGY Committee 
d id ,  and i n  t h a t  way it w i l l  be made a v a i l a b l e  t o  s c i e n t i s t s  
throughout t h e  world. 

Is John Truesdale here? Is t h a t  correct, John? 

YR. TRUESDALE: That is g e n e r a l l y  correct. I t  w i l l  
be made a v a i l a b l e  t o  a l l  the  other c o u n t r i e s .  

QUESTION: D i d  your despinning mechanism work t o  
what it w a s  programmed to? You gave a figure of about e leven  
hours .  

DR. STEWART: I t h i n k  it  w a s  programmed for  t e n  
hours .  It  w a s  a c t u a l l y  e leven  hours  when it went. I t  w a s  
about an hour late. 

QUESTION: Have you any idea what caused the  delay? 

DR. STEWART: No, none except  these l i t t l e  hydrau l i c  
timers are no t  awful ly  precise dev ices .  
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QUESTION: Does t h a t  make any d i f f e rence?  

DR. STEWART: It made no d i f f e rence .  

QUESTION: M r .  Cummings, how is t h e  cone s t r i p e d ?  

MR. CUMMINGS: It is s t r i p e d  v e r t i c a l l y .  I am s o r r y ,  
I don ' t  have t h e  p a t t e r n  here .  

QUESTION: A l l  b lack  and white? 

MR. CUMMINGS: I t  is an oxide t h a t  has  been p laced  on 
i t ,  whi te  oxide.  I don ' t  know t h e  widths  of  i t .  

QUESTION: Is i t  gold and white  or b lack  and white  
over  t h e  gold? 

QUESTION: It is da rk i sh  gray and whi te .  

MR. CUMMINGS: I t  is gray and whi te .  

QUESTION: There was no gold  showing? No gold showing 
a t  a l l?  

QUESTION: What are t h e  t w o  colors? Gold and b lack ,  
or what? 

MR. CUMMINGS: I d i d  no t  see t h e  f i n a l  one. 

DR. STEWART: I d i d  not  see i t .  

QUESTION: I t h i n k  t h e r e  was no gold showing through. 

QUESTION: Can J o d r e l l  Bank fo l low t h i s  f a r t h e r  o u t  
than  Goldstone? 

DR. STEWART: I r e a l l y  don ' t  know. You see, t h e i r  
antenna is a larger one than  Goldstone. On the other hand, 
t h e i r  antenna was made fo r  general purpose usage. 
t h e i r  tolerances on t h e i r  des ign  are adequate so t h a t  t h e i r  
extra size can  be  taken  t o  advantage,  I j u s t  don ' t  know. 

Whether 

QUESTION: Did you use  t h e  mini t rack  s t a t i o n s  at  a l l  
wi th  t h i s ?  



, 
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DR. STEWART: They were used i n  t h e  launching phase,  
yes .  

QUESTION: You had t h r e e  s t a t i o n s .  Do you have p l a n s  
t o  add more t r a c k i n g  s t a t i o n s  f o r  the subsequent shoots? 

DR. STEWART: Y e s ,  i n  a la ter  pe r iod  when we  want to  
do more ambit ious t h i n g s  w e  w i l l  need more complete t r a c k i n g  
data. 

QUESTION: Is t h r e e  t h e  b a r e  minimum t h a t  you can 
t r a c k  something with? 

DR. STEWART: The three w e  have now are below t h e  
b a r e  minimum, as you can  see, because even count ing  J o d r e l l  
Bank, Goldstone, and Pue r to  Rfco, they  are below the  bare 
minimum for  long-term u s e  because w e  lose t h e  t h i n g  cQmpletely 
f o r  extended pe r iods .  

QUESTION: I d e a l l y ,  what should you have? 

DR. STEWART: I d e a l l y  w e  should have one or t w o  
more 

QUESTION: Is t h e  s p i n  t o  t h e  r i g h t ,  c lockwise -- 
looking t o  t h e  back -- or t o  the  l e f t ?  

DR, STEWART: Clockwise. 

MR- CTJWINGS: Looking t o  the back. 

QUESTION: Would it  be correct t o  say  you lose t h i s  
for about t e n  hours  i n  each 24-hour per iod?  

DR. STEWART: A l i t t l e  more than t h a t .  They track 
r i g h t  down so t h a t  twelve hours  comes o u t  p r e t t y  close. 

MR. BONNEY: W e  w i l l  have a t r a n s c r i p t  on t h i s  
tomorrow. A l s o ,  w e  have a ca l l  i n  t o  JPL as to  t h e  width of 
t h e  s t r i p e s  and t h e i r  colors. I f  you ca l l  i n  a l i t t l e  later,  
w e  w i l l  have t h a t  f o r  you. 

(The conference was concluded a t  5:45 p.m.) 
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The National Aeronautics and Space Administration 
(NASA) erne i n to  exirstence on October 1, 1958, It has 
now been i n  operation f o r  nearly six montha. For most 
of th is  period the primary organizational ac t iv i ty  has 
b6en concerned w i t h  organfaring a gene ra*p lan  of opera- 
tionss both technical ly  and administratively, and w i t h  
undelatakiqg the most pressing aspects 810 that  we may, 
as soon as possible, c l e w  our  way t o  a general. approach 
to o w  future  programs, It f a  important t o  remember that 

-PP%QP t o  %he formal act ivat ion of  NASA there  were a num- 
ber of pmgrams stalated within %he Department of Defense 
af%er diacuasion w i t h  members of the NACA which were 
oriented toward the In te res t s  of a c i v i l i a n  agency and 
which const i tute  the f l i g h t  experimental program with 
whfeh we c m e n t b y  involved, These include %la@ 
PemalnZng rounds of the Vang;uard plaogrtllll, the  group of 
five lunar probe experiments, and two additional. sa te l -  
lite experfmasnts, 
NASA and m e  now being completed, 

These programs were t ransferred t o  

The las t  two weeks have marked two s ignif icant  
mflestones %n o w  proceas of  becoming a fully opera- 
tional. agency i n  the new f i e l d  o f  space flight,, F i r s t ,  
t he  Vm$umd team, now pmt of  NASA, auccer r fUly  placed 
i n  o r b i t  a f i l l y  instrumented IGY m t e l l i t e  package COP- 
ta ining $. metaorologfcal experiment on February 17, 1959, 
Second, the Jet P ~ ~ p u l ~ i o n  Laboratory, a l s o  now a NASA 
establishment, i n  cooperation w i t h  the A r m y  B a l l i s t i c  
Mfarsibe Agency, has successfully launched the f irst  
Ame~fcaa m t f f i c i a l  planetoid on March 3, 1959, and this  
eqePPmental equipment has now passed the moon and i s  

mary sxpiakiment, in this cake, is meamamont o f  the 
eoe%mfc radfatfon density In interplanetary space, 

w d A  established i n  i t s  o r b i t  wound the  The pr i -  
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A fundamental question with which we have had to 
concern ourselves in defining a program for the f'uturcb 
is the question of the interests and the potentialities 
which justify and require our activity in this new field 
of space flight, 
be answered simply but there are a number of important 
factors which, taken together, define our interest, The 
first factor mise8 from the fact that even the very 
s m a l l  amount of scientific equipment which we have thus 
far placed in a free space environment in satellites or 
deep space probes has held experimental measurements 
which disclose phenomena which were unexpected and con- 
sequently of great value from a scientific standpoint. 
Specifically, the measurements made with the Explorer 
and Pioneer vehicllea on the radiation belts surrounding 
the earth have caused us to revise completely our views 
of the outer structure of the earthQs atmosphere, The 
validity of space experiments as an intellectual stimu- 
lus in scientific fields is already clearly demonstrated. 

This is a complex question which cannot 

A second factor which supports our  interest arises 
from the potential contributions to the civilian economy 
of our country, The two areas in which such a contribu- 
tion may most clearly be expected are meteorology and 
long-distance communications, While the recent Vanguard 
launching should demonstrate the potential uses of satel- 
lite equipment for meteorological purposes and should 
yield experfmental results of  great interest, we must 
expect that many experiments will have to be performed 
and many lengthy analyses be camied out before this can  
be reduced to a regular operational technique, Similarly, 
the initial communication experiment carried in an Atlas 
over the Christmas season was o n l y  the first step in a 
lengthy research process which must be carried out before 
we will arrive at the point, for example, of worldwide 
television transmission, 

It is quite obvious that mteorological and communi- 
cations applfcations which may be important to our civil- 
ian economy would a l s o  be of" great significance to our 
military establishments, In addition, there are 6t~her 
potential military applications -- for example, in the 
fields o$ reconnaissance and navigation, 

Finally, and in some ways most important of all, 
the fact wat we are now in a sufficiently advanced 
posdtion tg commence an exploration of the vast reaches 
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of space swrounding the ear th  has made these regions 
the newest f r o n t i e r  i n  science and technology, Ei ther  
we choose t o  follow through and accept the challenge, 
o r  we r e t i r e  and permit more energetic people t o  carry 
on the exploration of t h i s  f ron t i e r ,  I eun sure that the  
American people, as a whole, i n s i s t  most strongly that 
we par t ic ipa te  i n  a l l  new a c t i v i t i e s  o f  t h i s  nature, 
A l l  of these various fac tors  influence our determination 
t o  invest igate  the propert ies  of all ext ra - te r res t r ia l  
space and a l l  o f  them influence the program which we are  
developing t o  carry forward t h i s  exploration, 

It i s  best  t o  think of the program a t  NASA as hav- 
ing three primary facets ,  The f irst  face t  i a  t he  
research e f fo r t  i n  all  of  the f i e l d s  of science and 
engineering which contribute t o  aeronautical and space 
ac t iv f t i e s ,  This work i s  largely 8 continuation of the 
a c t i v f t i e s  of  the o l d  NACA Laboratories, strengthened 
by the addition of the J e t  Propulsion Laboratory and of 
the groups tha t  were t ransferred t o  NASA f r o m  the Naval 
Research Laboratory, 
es tabl ish the basis f o r  the kind of a c t i v i t i e s  which we 
w i l l  be pursuing a decade i n  t h e  f'uture, and they a l s o  
improve the general l eve l  of knowledge and o w  gemral 
capabi l i t i es  i n  the current fielder o f  ac t iv i ty ,  One of 
%he mmy pressing problems which we must pursue concorns 
those techniques i n = t h e  f i e l d  o f  rocketry which can per- 
m i t  us  t o  develop equipment which i s  both highly e f f i c i en t  
and highly re l iab le ,  
program. o f  manned exploration i n  space we must develop 
equipment which w i l l  permit this  e f fo r t  without undue 
r i s k  t o  the crew, 

These research e f f o r t s  necessar i ly  

If we are t o  carry out an extensive 

A second face t  of the NASA program i s  the development 
of" new kinds of rocket vehiclss  and propulsion systems 
which can c l ea r ly  expand our  capabi l i ty  f o r  act ion beyond 
our cument, only p a r t i a l l y  sat isfactory,  capabi l i ty ,  
These a c t i v i t i e s  w i l l  f irst be focused upon the develop- 
ment of  equipment which can exploit  e f f i c i en t ly  the cap&- 
b f l i t f e s  of our present la rge  mi l i ta ry  rockets, such as 
the Atlas, I may note, f o r  example, that the Atlas i s  
poten t ia l ly  capable o f  launching in to  o r b i t  a payload o f  
f o u r  o r  f i v e  tons, whereas the only use 80 far ha8 carr ied 
a payload o f  o n l y  150 PoUndjire We have also. taken the step 
of I n i t i a t i n g  development work of  a rocket engine having a 
thrus t  of one t o  one-and-a-half million pounds i n  a siqgle 



combustion chamber. While it; 1s too m l y  ta define 
precisely the kind of equipment which we will build 
and the purposes for which we w3J.I use such a device 
it is probably sufficient to note that equipment oll 
this scale will undoubtedly be required if we are to 
cury out a manned exploration of the moon, The 
initiation of this critical item may well be expected 
to save us m a n y  years  of time when our thought8 are 
sufficiently organized so that we can define in detail 
these more ambitious goals. 

The third facet of the NASA program, and tho o w  
which is currently the most dramatic, concerns OW uae 
of rocket equipment to c m q  out scientific and other 
kinds of investigations in the environment of Prae 
space, In this research area we are carrying out  thpee 
different kinds of activities. The first is concrrm~d 
with investigating the problems of manned space fligh%. 
Our project Mercury has as a goal placing a man in 
orbital environment for a period of a few hours, or at  
most a few days, and returning him safely to earth, This 
goal is being pursued with a l l  of the energy that we can  
muster, A second application of apace flight concerns 
the use of space for scientific experiment. As I have 
noted earlier, even with the small-scale and relagively 
inefficient equipment which we now have, valuable reaults 
have been obtained and we must follow through and expand 
our efforts as more efficient equipment become8 available. 
Thirdly, we are making preliminary experiments of the 
kinds of things which may have civilian applications i n  
the ffelds of meteorology and communications, 

It is appropriate, on this occasion, for me to 
expand my earlier remarks on the second facet of the 
NASA program, the development of new, more flexible, and 
more efficient hardware to increase our capacity for 
space activities, 
carried out successful satellite missions are the 
Explorer, the Vanguard, and the Atlas, The June I1 has 
just launched our first successful lunar or escape 
mission, Pioneer IV, None of these launching systms 
a r e  efficiently designed, 
weight to ultimate payload weight in the satellite 
vehicles varies from about 6000 (for Vanguard I) t o  
3000 (for Explorer), to 1500 (for the Atlas) and to 
1000 (for Vanguard 11), An efficient design of a 

The o n l y  equipmentar with which we have 

The ratio of take-off gross 



s a t e l l i t e  launching vehicle, using on ly  the  present 
level of technology should achieve a r a t i o  of 40 or 
S O o  Similarly, the  r a t i o  f o r  the Pioneer I V  is aboub 
10,000 whereaa an e f f i c i en t  design should achieve a 
r a t i o  of  150 o r  200 f o r  an escape mission, 
present systems do not match the c r i t e r i a  of e f f i c i en t  
systems because they were not designed f o r  space uses 
(except f o r  Vsnguard, which i s  properly proportioned, 
but i s  t o o  mall f o r  high eff ic iency) ,  

The 

The primary problem i n  the NASA vehicle develop- 
ment program i s  thus the problem of  obtaining f o r  OUP 
use some sui tably designed equipment which can e f f i -  
c ien t ly  u t i l i z e  the redilly impressive capabi l i t i es  of 
our large mi l i ta ry  rockets, the I C B M V s  and the IRBMVe, 
We are current ly  i n  an advanced planning phase of  
Project Vega, a project  designed t o  exploit  the At.lar 
w i t h  conventional techniques on a m i n i m  time scd.e, 
We expect that announcements o f  the contract  s t ructure  
f o r  c a r v i n g  out this project  can soon be made, A 
second s h i l a r  project ,  Centaur, which i s  planned on 
a longer time scale t o  determine the gains that c a n  
be achieved by use o f  high-energy propellants,  has 
already bean i n i t i a t e d  by ARPA and will become a NASA 
progrm i n  the next f i s c a l  year, When these new kinds 
of e f f ic ien t  equipment become available,  we w i l l  be 
able t o  expand great ly  the scope of our space a c t i v i t i e s ,  
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A few weeks ago I had the pleasure of hearing Sir 

Vivian Fuchs describe the first overland crossing of the  

continent of Antarctica from the Weddell Sea to the 

Ross Sea in the South Pole, and to see the film accord 

of this great accomplishment. Earlier I had heard 

first-hand accounts of the pioneering exploits of Operation 

Deep Freeze, of the hardships and heroism of Navy men 

and civilian scientists in carrying out the program of 

the International Geophysical Year at the bottom of the 

world. Thus as the new frontier of space confronts US, 

the East frontiers of the surface of the earth are 

yielding to the perseverance and ingenuity of man. 

As we examine the equipment developed to permit 

the survival and useful activity of man in the extreme 

cold,  darkness, high winds, and blinding of t h e  Antarctic 

snow, we appreciate anew the adaptability of man in 

mastering new frontiers. Man is a delicate yet resiliant 
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c r e a t u r e ,  adapted t o  l i v e  i n  an atmosphere environment 

whose chemical composition, p ressure ,  and temperature  

l i e  wi th in  very narrow l i m i t s .  The temperature  zones 

of the earth a r e  o u r  n a t u r a l  home. We have l i v e d  here, 

and m u l t i p l i e d  f o r  many thousands of Xears,  O u r  

bodies  have adapted themselves t o  some e x t e n t  t o  t h e  

normal f l u c t u a t i o n s  of weather by developing an i n t e r n a l  

thermosta t  t h a t  keeps ou r  i n t e r n a l  organs a t  cons tan t  

temperature:. We burn more i n t e r n a l  f u e l  t o  add hea t ,  

and reduce blood c i r c u l a t i o n  i n  the v e s s e l s  n e a r  the 

s k i n  and If necessary  exude water t o  be evaporated t o  

keep us  cool.  Beyond the l i m i t s  of these c o n t r o l s ,  

w e  wrap ou r se lves  i n  muff le rs ,  coa t s ,  gloves,  and over- 

shoes o r  we r e t r e a t  from the weather i n t o  the a r t i f i c i a l  

environment of homes and o f f i c e s .  

Within t h e  p a s t  half century  man has progressed f a r  

i n  the  exp lo ra t ion  of t h e  atmosphere. Here too,  i n  

an e x t e r n a l  environment of extremely low p res su re  and 

temperature,  i n  which he could su rv ive  only  f o r  seconds 

i f  unprotected,  man has  had the ingenu i ty  t o  provide 

h i s  own environment, t o  make himself a t  home, here as 

i n  the jungle ,  i n  the  desert, i n  the  Himalayas o r  i n  

t h e  Arc t ic  and Antarct ic .  

na tura& *hab;ttat i s  the cosmos. H i s  "normal" environment 

We might s ay  t h a t  man's on ly  
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i s  t h e  one t h a t  he c r e a t e s  f o r  h imsel f .  

The environment of space w i l l  be mastered i n  t h e  

same fa sh ion .  The a s t ronau t  i n  h i s  a i r  condi t ioned  

p res su re  s u i t  w i l l  have t h e  same p r o t e c t i v e  environment 

a s  the  Arc t i c  exp lo re r  o r  t h e  win ter  sportsman i n  t h e  

high S i e r r a s .  There w i l l  be unprecedented problems, 

hazardous and s t r a n g e  d i f f i c u l t i e s ,  but  t h e s e  are t o  

be met a s  p ioneers  on our  p lane t  have always met them, 

w i t h  p lanning and p repa ra t ion  and with f o r t i t u d e  and 

courage. I have a deep convic t ion  t h a t  man w i l l  succeed 

i n  h i s  r e so lve  t o  e s t a b l i s h  himself i n  space,  and t h a t  

t h e  exp lo ra t ion  of space w i l l  b r ing  g r e a t  p r a c t i c a l  

b e n e f i t s  f o r  t h e  peacefu l  p u r s u i t s  of mankind and f o r  

m i l i t a r y  a p p l i c a t i o n s ,  i f  needed. 

The  exp lo ra t ion  of sapce has  a l r eady  begun w i t h  

t h e  launching of unmanned s a t e l l i t e s  and space probes 

ca r ry ing  s c i e n t i f i c  apparatus .  These new t o o l s  of 

s c i e n t i f i c  research  promise t o  r a p i d l y  advance o u r  under- 

s tanding  of the space environment and of many phenomena 

p rev ious ly  s t u d i e d  only  by i n d i r e c t  means. 

ionosphere,  sop impor t an t  t o  r ad io  communication, i s  now 

a c c e s s i b l e  t o  d i r e c t  measurement. The s t r u c t u r e  and 

compositi,on of t h e  high upper atmosphere, cosmic rays  

i n  i n t e r p l a n e t a r y  space,  charged p a r t i c l e s ,  meteor ic  

The 
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dust, solar phenomena, surface meteorology, magnetic 

storms, and interrelations between various phenomena 

represent a few of the areas in which systematic 

study promises a deeper understanding. This deeper 

understanding yields information useful in communications, 

in meteorology, in navigation, in the design and operation 

of manned space vehicles, and f o r  possible military 

purposes. 

Last year, American scientists were successful 

in placing five instrumented satellites in orbit. We 

launched three space probes, of .which two traveled 

beyond the Earth farther than any man-made objects up 

to that time, 

Only two weeks ago, as you know, we established 

another Vanguard satellite, with a so-called "weather 

eye,'' to observe the cloud cover surrounding our 

planet. We are stepping up the frequency of our satel- 

lite and space probe launchings, 

These accomplishments in space research have been 

gratifying to us at NASA. They have done a great deal 

to enhance the prestige of the United States in the 

worldwide competition to achieve mastery in space. More 

important, they have brought us a wealth of new data 

on conditions in the Earth's atmosphere and in the 

nearly space. For example, the three Explorer satellites 

I 1 1  r 11 
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in 1958 brought us our first information about the dual 

band of high-intensity radiation that rings our globe, 

trapped in its magnetic field, 

Again, the recent Vanguard has permitted us, for 

the first time, to look down on this planet from a 

vantage point hundreds of miles away, and see its white 

mantle of cloud, as if we were watching it throueh a 

telescope from Mars or the Moon. 

are compared and evaluated, we will have a much clearer 

idea of the visual impression which the Earth presents 

When these observations 

in space, and of the phenomena that produce our weather. 

We have marshalled a great part of our national 

resources -- in money, in productive capacity, in 
scientific and technological talent -- to launch these 
inanimate messengers into space, and to guide them on 

their elliptical courses, among the age-old masses of 

metal, rock, and enveloping gas that now occupy the 

universe. We expect to add t o  our knowledge of the 

universe and to increase our eventual control on QUI? 

own terrestrial environment. We eypect to know 

excactly the conditions in space in order to make pos- 

sible the travel of man ,himself in space. 

We have been approaching human flight i n  space 

by 'the gradual technique of ranging continually higher 

in aircraft, into regions where the atmosphere merges 

1 1  I 
T I  
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imperceptibly into the vacuum of space. We have now 

decided also to proceed from the missile by direct 

method of catapulting a manned capsule into orbit, 

above the aerodynamic limits of the atmosphere, and 

bringing it down with a suitable recovery.system. 

The first approach is represented by the X-15, the 

new experimental rocket craft, which was built in 

California and is now undergoing 

at Edwards Air Force Base, in the California desert. 

This is a project very close to all of us in NASA. It 

is the latest in a series of rocket-powered vehicles, 

with noma3 aircraft wings and control surfaces, reach- 

ing back to the years immediately after World War 11, 

its preliminary trials 

almost 15 years ago. 

The National Advisory Committee for Aeronautics, 

which was the predecessor and the nucleus Of.' NASA, 

participated with the Armed Forces in the develop- 

ment of these advanced vehicles, and in the research 

conducted with them. They included the X-2, in which 

the current records for both altitude and speed in 

piloted craft were set -- the altitude record of 24 
miles by the late Captain Iven Kincheloe, and the 

speed mark of 2,260 miles per hour by the late 

Captain Milburn Apt. 
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The X-15 is a hybrid craft, capable of operating 
either in the atmosphere or in space. To conserve its 

rocket propellants, it is carried up to an altitude or 

8 miles or more, under the bomb bay of a B-52, which 
takes the place of a rocket booster such as we use to 

lift a satellite vehicle above the denser part of the 

atmosphere, 

possible to more than 50 miles above the Earth, and 

coasts back down like a glider, to land on the dry lake 

bed at Edwards, 

There it takes off on its powered flight, 

In the rarefied air that constitutes the border 

region of space, the X-15 uses a new system of small 

jets to control its attitude and direction. Space con- 

trol of attitude can be studied, as well as the problems 

of reentry into the atmosphere with a winged vehicle 

while keeping reentry heating of the structure within 

safe limits. By suitable flight paths the pilot also 

may subject himself to the condition of weightlessness 

for several minutes, 

This line of development of winged vehicles will 

lead eventually to a winged space craft capable of 

maneuvering in the atmosphere and landing at a desired 

air field., Better materials or methods of heat 

protection will be required as well as more powerful 

engines and probably external rocket boosters. 
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The second method of p u t t i n g  a man i n  space i s  

t o  i n c l o s e  him i n  a capsule ,  m,ounted i n  the  nose of 

a rocket booster,  and launch him i n t o  o r b i t ,  l i k e  t h e  

Vanguard o r  Explorer  s a t e l l i t e s .  Here t he  e s s e n t i a l  

d i f f e r e n c e  i s  tha t  the capsule  has no wings, and cannot 

g l ide  home as the X-15 does. It has t o  be slowed down 

by some such device  as r e t ro - rocke t s ,  t o  cause i t  t o  

t r a v e l  downward from o r b i t  and f i n a l l y  t h e  capsule  must 

be slowed down and lowered t o  the ground by parachute .  

T h i s  i s  by f a r  t he  s imples t  way t o  g e t  a human 

being i n t o  space -- and the  one which makes the f u l l e s t  

use  of t h e  enormous energy 1 n . r o c k e t s .  Once a l o f t ,  

a t  an a l t i t u d e  of about 120 mi les ,  t h e  capsule  can 
. .  

remain f o r  a long period,  c i r c l i n g  around the Earth a t  

o r b i t a l  v e l o c i t y ,  without 'any f u r t h e r  expendi ture  of 

power a t  t h i s  a t l t i t u d e ,  wel l  below the  Great Radiat ion 

B e l t ,  as s h i e l d i n g  from r a d i a t i o n  i s  r equ i r ed .  

A man is  cons iderably  l a r g e r  and h e a v i e r  t h a n  any 

instrument  package that  w e  have placed i n  o r b i t ,  up t o  

now. I n  a d d i t i o n ,  he r e q u i r e s  equipment weighing 

hundreds of pounds, t o  main ta in  the a i r  pressure which 

h i s  body needs, t o  p r o t e c t  h i m  from extreme a c c e l e r a t i o n  

and d e c e l e r a t i o n ,  t o  supply him with fresh oxygen and 

remove the  carbon dioxide which he exhales ,  to provide 

h i m  w i t h  food and water and other n e c e s s i t i e s ,  i nc lud ing  
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appara tus  t o  make s c i e n t i f i c  observa t ions ,  and t o  con- 

t r o l  t h e  cond i t ions  of t he  f l i g h t .  

U n t i l  r e c e n t l y ,  rocke t  boos t e r s  capable  of l i f t i n g  

a l l  t h i s  weight i n t o  o r b i t  were not  a v a i l a b l e  t o  u s .  

They were s t i l l  under development f o r  t h e  mi l i ta ry  m i s -  

s i l e  program. But i n  t h e  l a s t  few months, t h a t  program 

has progressed t o  t h e  p o i n t  where some of t h e s e  r o c k e t s  

can soon be put  a t  ou r  d i s p o s a l  f o r  s c i e n t i f i c  e x p l o r a t i o n  

i n  space.  

The o r g a n i z a t i o n  of NASA, l a s t  October, coincided 

w i t h  t h i s  new c a p a b i l i t y  i n  o u r  r e sea rch  planning.  And 

so ,  one of t h e  f i rs t  p r o j e c t s  undertaken by NASA was t o  

b r i n g  t o g e t h e r  manufacturers  of a i r f rames  and missile 

systems, t o  d e f i n e  t h e  s p e c i f i c a t i o n s  needed i n  a capsule  

which would c a r r y  a human passenger  i n t o  o r b i t .  Our 

studies culminated on November l7th,  i n  an i n v i t a t i o n  t o  

submi'z d e t a i l e d  prdposa ls  f o r  the development of such 

a capsule .  

On January 1 2 t h  -- only  t h r e e  months a f t e r  t h e  

s t a r t  of t h i s  p r o j e c t  -- NASA announced tha t  one o f  t h e  

proposa ls  had been accepted.  It c a l l s  f o r  an o u t l a y  of 

approximately $18,000,000, and f o r  t h e  de l ivery  of a 

dozen of these capsules  i n  t h e  next  y e a r  or so.  Some 

w i l l  be used i n  exhaus t ive  t e s t s  of t h e  v e h i c l e  and i t s  

I 

b o o s t e r  system. One, f i n a l l y ,  w i l l  c a r r y  the first 
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American i n t o  an o r b i t  i n  space.  

This  program, which we c a l l  P r o j e c t  Mercury, i s  

a l r e a d y  under way. 

s e l e c t i o n  and t r a i n i n g  of t h e  man who w i l l  make t h e  

f i r s t  f l i g h t .  

an i n t e r c o n t i n e n t a l  b a l l i s t i c  missi le  which has  demon-' 

s t r a t e d  i t s  c a p a b i l i t y  -- while t h e  requirements  for 

the  capsule  have been determined, a f t e r  y e a r s  of 

exper imenta t ion  by aeromedical r e sea rch  l a b o r a t o r i e s .  

F i t t i n g  t h e  two t o g e t h e r ,  so t h a t  t hey  w i l l  work with a 

high degree of r e l i a b i l i t y ,  i s  a m a t t e r  of c a r e f u l  engine- 

An important p a r t  of i t  i s  t h e  

For we now have t h e  b a s i c  rocke t  b o o s t e r  -- 

e r i n g ,  fol lowed by t h e  pa ins t ak ing  tests t h a t  I have 

mentioned, 

The man, who w i l l  c a r r y  out t h i s  arduous mission,  

a l s o  has  to be chosen w i t h  t h e  utmost regard  for t h e  novel  

c i rcumstances i n  which he w i l l  f i n d  himself  -- circwn- 

s t a n c e s  t o t a l l y  new i n  man's experience,  of a kind never  

be fo re  encountered by a t r a v e l e r  on Ea r th ,  

thoroughly t r a i n e d ,  i n  every  way t h a t  &e can devise ,  SO 

t h a t  he  w i l l  r ecognize  t h e  cond i t ions ,  f a c e  them without 

confusion or delay ,  and t a k e  whatever a c t i o n  may be 

a p p r o p r i a t e  to make the f l i g h t  a success .  

He must be 

J u s t  a s  we began t h e  process  of developing t h e  

capsule  by d e f i n i n g  t h e  s p e c i f i c a t i o n s  which i t  would 

have t o  meet, s o  i n  s e l e c t i n g  cand ida te s  t o  r i d e  i t  i n t o  
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o r b i t ,  we s t a r t e d  by d e f i n i n g  the q u a l i f i c a t i o n s  which 

t h e  man must have. These requirements  were drawn up by 

t h e  Aeromedical Committee of NASA, i n  c o n s u l t a t i o n  with 

f l i g h t  surgeons of t he  Armed Forces and o t h e r  eminent 

a u t h o r i t i e s  on human r e a c t i o n s  i n  space f l i g h t .  

They determined t h a t  t h e  Mercury a s t r o n a u t  should be 

a m i l i t a r y  t e s t  p i l o t ,  no t  more than  40 years  of age, a t  

most 5 f e e t  11 inches  t a l l ,  and i n  superb phys ica l  and 

mental  cond i t ion .  He should a l s o  be a u n i v e r s i t y  

graddate ,  wi th  a degree i n  engineer ing  o r  t h e  phys ica l  

s c i e n c e s .  

reasons ,  one of which i s  t h a t  t h e  a s t r o n a u t ' s  primary 

duty  w i l l  be to judge the performance( of the  c r a f t  i n  

f l i g h t ,  and to g a t h e r  and i n t e r p r e t  s c i e n t i f i c  d a t a  on 

the whole environment of space.  

This  q u a l i f i c a t i o n  was l a i d  down f o r  s e v e r a l  

Our medical c o n s u l t a n t s  t hen  screened t h e  r eco rds  

of a l l  t h e  p i l o t s  graduated  i n  r e c e n t  y e a r s  by t h e  t e s t -  

p i l o t  schools  of t h e  Navy and t h e  A i r  Force.  

110 men who had a l l  t h e s e  q u a l i f i c a t i o n s .  That t h e r e  

a r e  s o  many i s  i t s e l f  a t r i b u t e  to t h e  t e c h n o l o g i c a l  

t r a i n i n g  i n  t o d a y ' s  Armed Forces ,  where s k i l l  i n  s c i e n c e  

and engineer ing  has  become i n c r e a s i n g l y  e s s e n t i a l  t o  

t h e  o p e r a t i o n  o f  m i l i t a r y  weapon systems. 

We found 

For t h e  p a s t  month, t h e s e  p i l o t s  have been v i s i t i n g  

Washington, i n  groups of about 30, t o  a t t e n d  b r i e f i n g s  
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on every aspect of NASA's plans f o r  Project Mercury. 

From these groups, after they become entirely familiar 

with the program, volunteers will be invited to apply 

for the full course of training. The 36 most highly 

motivated and best qualified volunteers will be accepted 

as candidates. 

They will be given searching physiological and 

psychological tests, to learn how they would meet the 

unusual stresses which are expected in orbital flight. 

By the end of March, our medical advisers will have 

selected a dozen men, who seem best fitted for the 

exploit which they will hope to undertake. 

will constitute the Mercury team. We have no way of 

knowing, at this time, who they will be. But their names 

will become familiar to all of you, within the next few 

months. 

Those pilots 

They will receive the most intensive course of 

training ever offered to a party of prospective explorers. 

Every conceivable characteristics of space flight, that 

can be simulated on the ground o r  in the air, will be 

made a part of their personal experience. 

of the launching, guidance, and tracking procedures 

will be taught them by ground crews, until they know 

. the operation as we know the working of an office in 

which we have spent the better part of our  professional lives. 

Every detail 
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A l l  t h i s  t r a i n i n g  of the s e l e c t e d  p i l o t s ,  and a l l  

t h i s  repea ted  t e s t i n g  of  t h e  rocke t  and i t s  component 

p a r t s ,  are d i r e c t e d  toward one end: t h a t  t h e  f i rs t  

o r b i t a l  f l i g h t  of t h e  Mercury v e h i c l e  s h a l l  be a s  

n e a r l y  r o u t i n e  a s  human ingenu i ty  and p r a c t i c e  can make 

i t .  We a r e  determined t h a t  the  risks to t h e  p i l o t  w i l l  

be no g r e a t e r  t han  those  experienced dur ing  t h e  f i rs t  

f l i g h t s  o f  at new, high-performance a i r p l a n e .  Those 

a r e  c a l c u l a t e d  risks, whlch t e s t  p i l o t s  have chosen 

d e l i b e r a t e l y ,  f o r  the  sake of t h e  rewards i n  knowledge 

and p r i d e  of' achievement. 

There a r e  o ther  n a t i o n s  -- and I h a r d l y  need to 

name an ou t s t and ing  example -- where human l i f e  i s  held 

i n  l e s s  r ega rd  than  we have f o r  it, here i n  t h e  United 

S t a t e s .  Such a na t ion ,  armed with rocke t s  of g r e a t  

power, might very w e l l  manage t o  put a man i n  space be fo re  

we do. With l e s s  c a r e  than  we t ake ,  to guard a g a i n s t  

a l l  poqs ib l e  hazards ,  a manned s a t e l l i t e  could be 

e s t a b l i s h e d  much sooner.  The passenger  might r e t u r n  

s a f e l y  -- o r  he might not .  

We cannot a b s o l u t e l y  guarantee  t h a t  o u r  man, e i t h e r ,  

w i l l  come back unharmed. There are  dangers i n h e r e n t  i n  

every experimental  f l i g h t  -- every voyage of e x p l o r a t i o n  -- 
every p ioneer ing  venture .  But because we b e l i e v e  i n  t h e  



s a n c t i t y  of human kind,  w e  i n t e n d  t o  surround t h i s  

p a r t i c u l a r  experiment with every conceivable  p recau t ion .  

If o u r  cons ide ra t ion  f o r  the  p i l o t ' s  s a f e t y  should c o s t  

us t h e  p r e s t i g e  of being f i r s t  t o  send a man i n t o  o r b i t ,  

SO be i t .  Our primary purpose i s  not  the p r e s t i g e ,  bu t  

t h e  new knowledge.of space t h a t  t h i s  man i s  expected t o  

b r i n g  back t o  us .  

Instrumented rocke t s  have t h e i r  u ses  -- very va luab le  

uses  -- i n  providing u s  w i t h  d a t a  on cond i t ions  i n  space,  

t h e i r  e x t e n t ,  and the  most p r a c t i c a l  methods of d e a l i n g  

w i t h  them. A n  inst rumented rocke t  i s  l i k e  t h e  dove tha t  

Noah s e n t  t o  l e a r n  whether the  waters  had subsided.  It 

r e p o r t s  on the c l ima te  i n  space and h e l p s  t o  r e f i n e  o u r  

techniques  of c e l e s t i a l  f l i g h t  and communication. 

But no ins t rument  has t h e  powers of i n t e l l i g e n t  

observa t ion ,  judgment, and d e c i s i o n  t h a t  a r e  bred i n t o  

a human be ing  by a l l  t he  long m i l l e n i a  of h i s  eyo lu t ion .  

If on ly  because man i s  t h e  most h i g h l y  organized  p i ece  

of r e sea rch  appara tus ,  we would have e v e n t u a l l y  to put  

a t r a i n e d  obse rve r  i n t o  o r b i t .  More than  tha t ,  a s  I 

i n d i c a t e d  e a r l i e r ,  t h e  u l t i m a t e  o b j e c t  of t h i s  endeavor 

i s  t o  extend no t  on ly  our  knowledge, but  ou r  reach  as 

wel l  -- our  room f o r  a c t i o n  and maneuver, o u r  mastery 

over  the f o r c e s  of n a t u r e .  
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It is inevitable that we open highways into the 

wilderness of space, as we opened them a century ago 

through the wilderness to Cal'ifornSa. The age of 

man's,boldest adventure, his most ambitious advance 

into the unknown, is upon us. The question no longer 

is whether we wish to explore the universe, or whether 

we have the resqurces and the will to do it. The only 

question now is how soon we begin this exploration -- 
whether, as a nation, we are ready to assume our full 

share of humanity's greatest enterprise. 

The Mercury capsule will be occupied by only one 

man, of the 12 we are training. He will be the one 

who, in the opinion of the flight surgeons, is at the 

peak of physical and psychological readiness, on the 

day of launching. 

He will be followed by others. In due course 

a permanent manned satellite will be placed in orbit 

around the Earth, to conduct research, as a navigational 

guide, and possibly as a station from which to organize 

deeper penetrations into space. As we master the 

required technology we will send an expedition to the 

Moon, and later on to Mars, to Venus,' and to more 

distant reaches of the Solar System. 

If we find other planets inhospitable, we might 

conceivably establish worlds of our own -- irihabited 
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spheres, f a r  ou t  i n  space,  o r b i t i n g  around t h e  Sun,. 

r a the r  than  t h e  Ear th  o r  Moon. But t h e s e  a r e  pas$.- 

b i l i t i e s  o f  a d i s t a n t  tomorrow, Our 

t o  e s t a b l i s h  man i n  space -- t o  g i v e  

s o  t o  speak, from which he can s tudy  

/ 

immediate a i$  i s  

h i m  a b r idgd  head, 

t h e  t e r r a i n ,  and 

then  push on t o  more remote o b j e c t i v e s .  

None of u s  knows what t h e  f i n a l  d e s t i n y  of man 

may be, o r  i f  t h e r e  i s  any end t o  h i s  capac i ty  f o r  

growth and a d a p t a t i o n ,  Wherever t h i s  venture  l e a d s  u s ,  

I am convinced t h a t  t h e  power t o  l e a v e  the  Earth -- t o  

t r a v e l  where w e  w i l l  i n  space -- and t o  r e t u r n  a t  our  

p l e a s u r e  -- marks t h e  opeqing of a new s t a g e  i n  man's 

evo lu t ion .  

- END - 
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October 1, last, five months and five days ago, the National 

Aeronautics and Space Administration became an operating agency of 

the Federal Government. The nine weeks preceding, counting from 

July 29 when President Eisenhower signed the legislation which 

established NASA, had been used in recruiting the staff and in per- 

forming the many tasks essential to getting underway. 

To provide us with marly of the resources we would need -- the 
men, the facilities and the money -- there were transferred to NASA 
the 43-year-old National Advisory Committee for Aeronautics, with 

its 8000 people and fine laboratory facilities, the Jet Propulsion 

Laboratory -- including some 2300 people -- Dperated by the California 
Institute of Technology, the Vanguard program and with it, the fine 

group headed by Dr. John P. Hagen, the Pioneer space probe program 

which the Air Force and the Army were conducting under the 

direction of the Advanced Research ProJects Agency, three satellite 

projects, and a number of ARPA and Air Force engine development 

programs . 
To sum up, by the end of 1958, NASA had vigorous, rapidly 

moving although somewhat ad-hoc programs of space technology, space 

science, and space exploration. The total funding available to NASA 

for fiscal 1959 was $335,719,532. We have since asked for $48,354,000 
in supplemental funds for fiscal * 5 9  to permit acceleration of Project 

Mercury, the manned orbital space flight program, and to finance 

1 1  I I1 I 
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certain necessary construction and equipment items. 

One of the most urgent tasks we faced when we began operations 

last October was to plan for the longer pull, as distinguished from 

the more immediate, more obvious projects that could be promptly 

programed or were already underway. 

I want to speak briefly about our long-range planning, and in 

this connection, to consider two problems that are of concern to 

yous to me, and in fact, t o  all Americans. The first of these 

problems, simply stated, is how much should the NASA be talking 

about what it hopes to do in the future. 

You are  generally familiar, I believe, with the language of the 

Space Act, relating to information, but to be specific, I quote: 

"The Administration (NASA) in order to carry out the purpose of 

this Act, shall provide for the widest practicable and appro- 

priate dissemination of information concerning its activities and 

the results thereof --- 
the Administrator in the performance of his functions under this 

Act shall be made available for public inspection, except (A) infor- 

mation authorized or required by Federal Statute to be withheld, 

and (B) information classified to protect the national security: 

Provided, that nothing in this Act shall authorize the withholding 

of information by the Administrator from the duly authorized com- 

mlttees of the Congresso 

and "Information obtained or developed by 11 

I? 

The way I read this language is that we are enJoined t o  report 

fully and candidly about what we have done, and about what we are 

doing, 

failures as we do about our successes. Having opposed unnecessary 

A s  I see it, we are supposed to talk as freely about our 
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and excessive secrecy in the conduct of scientific investigations 

by governmental agencies for many years, I find myself in complete 

agreement with this provision in The Space Act. 

The American public, the people who will have to pay the costs 

of our space programs, most certainly are entitled to full dis -  

closure about the way we are accomplishing our vital, assigned 

missions, Further, science will flourish best when interchange -- 
free interchange -- of information between scientists is encouraged. 

Now, there is another aspect to this matter of reporting to 

the American public about our  activities, and that is what we should 

do about discussing futures -- what we plan to do, and what we hope 
to do, Here again, it is obvious to me that we cannot expect the 

Congress, representing the taxpayer, to appropriate hundreds of 

millions of dollars to NASA unless and until it has become convinced 

of the soundness of our planning and the need for the space programs 

we propose, 

To do this -- to give the Congressional Committees solid evidence 
of the validity of our requests for funds -- requires that we present 
a strong case for the future activities of the agency, 

search and development business, there is an o l d  saying that if you 

know how an experiment is going to turn out, it no longer is justi- 

fied as an experiment, Thus we find ourselves selling the need for 

expenditures against the reality that we don't know exactly how to 

go about each element of the task ahead, And we find it necessary 

to set dates and suggest the end results to be obtained even though 

we may be uncertain about the precise methods we shall have to use 

to assure accomplishment. Wore often than not, those dates rise 

up to haunt us for it is characteristic of people working in 

In the re- 
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explora tory  a c t i v i t i e s  t o  be o p t i m i s t i c  about t h e i r  a b i l i t i e s  t o  

meet schedules,  

I n  passing,  I be l ieve  I should observe that  you, who have the  

v i t a l  r o l e  of providing the c i t i z e n s  of t he  United States and, i n  

f a c t ,  t he  e n t i r e  world w i t h  prompt, accura te  r e p o r t s  about what i s  

happening i n  the  realm of f l i g h t ,  a r e  not i n  agreement as a group, 

on t h e  course we should cha r t  i n  t h i s  a r e a  of d i scuss ing  f u t u r e s ,  

By way of example, I r e c a l l  t h e  genera l  c r i t i c i s m s  d i r ec t ed  

our way l a t e  last  f a l l  and early t h i s  year  when it was widely re- 

ported that  w e  had no long-range plans.  The fact  that we were very, 

very much absorbed w i t h  performing work of great immediate importance -- 
work that, i nc iden ta l ly ,  had t o  be done before  we could t a c k l e  

fu tu res"  -- apparent ly  was far l e s s  e x c i t i n g  and newsworthy than !I 

r e p o r t s  that we d fdn* t  know what we ought t o  be doing i n  the years  

ahead. 

Hardly f i v e  weeks ago, I ou t l ined  t h e  procedures w e  were using 

t o  s e l e c t  volunteers  f o r  our f irst  manned, o r b i t a l  space f l i g h t  

program, Pro jec t  Mercury, You w i l l  r e c a l l ,  the schedule:  F i r s t ,  

p re sen ta t ion  t o  about 110 p o t e n t i a l  candidates  of details of the 

program, af ter  which the  c a l l  f o r  volunteers--  and you should know 

that nea r ly  80 per  cent  of those t o  whom we t a lked  volunteered 0 - ;  

second, s e l e c t i o n  from these  volunteers  of a group of approximately 

30 f o r  f u r t h e r  tests -- and f i n a l l y ,  choice of a small group of 

these  men who were found t o  be bes t  qualified. 

t h e  c r i t i c i s m s  were divided,  We were subjected t o  heavy pressures  

from some e d i t o r i a l  q u a r t e r s  because we decl ined t o  make publ ic  t he  

names of t he  110 "po ten t i a l s "  o r  of those volunteer ing,  

The psychological  and phys ica l  eva lua t ions  leading t o  t h e  f i n a l  

In  this instance, 

(The reason: 
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s e l e c t i o n s  a r e  a p r iva t e ,  p r iv i l eged  matter between the examining 

aero-medical specialists and the volunteers . )  Elsewhere, we were 

lampooned as blue-sky merchants because we had talked about t h e  

p i l o t  s e l e c t i o n  process  before  the space capsules  had even been 

b u i l t .  

Get t ing back t o  t h e  business  of long-range planning, w e  have 

been working very hard t o  map out w i t h  some p rec i s ion  the  rou te s  

we intend t o  fol low i n  our journeys i n t o  space. A first  step i n  

t h i s  d i r e c t i o n  w a s  the  b lue-pr in t ing  of our programs f o r  f i s c a l  

1960. We took the  p o s i t i o n  that these plans should be d i r ec t ed  

t o  t h e  appropr ia te  Congressional committees before  they  were broad- 

c a s t  t o  t he  general  publ ic  by press ,  rad io ,  and T.V. 

I a m  sure  I a m  not  ove r s t a t ing  the case when I observe t h a t  

t h i s  dec is ion  w a s  not a l t o g e t h e r  pleasing t o  a l l  m e m b e r s  of the  

Fourth Estate. Even so, w e  were somewhat surprised t o  note  fa i r ly  

sharply worded e d i t o r i a l  comment, that in s t ead  of t a l k i n g  about 

our plans f o r  t he  fu tu re ,  we would be serv ing  t o  b e t t e r  effect  t h e  

na t iona l  i n t e r e s t  i f  we s tuck  t o  our  a l l o t t e d  task of sending more 

and b e t t e r  probes and s a t e l l i t e s  i n t o  space. 

I could go on, w i t h  o the r  ins tances  where our d i s c r e e t  s i l e n c e  

o r  our modestly phrased f o r e c a s t s  of f u t u r e  goa ls  have aroused 

e d i t o r i a l  umbrage, but I expect I have made my poin t :  - Werre 

damned i f  we do, and we're damned i f  w e  don't .  I am reminded, 

somewhat rue fu l ly ,  of the o ld  saying, t h a t  t h e  man who walks i n  

t h e  middle of t he  road i s  the one most l i k e l y  t o  be run over by 

the steam r o l l e r .  

On t h e  o the r  hand, having admitted t o  being human i n  t h i s  mat te r  
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of occasional bewilderment when the editorial shot and shell seem 

to be coming from every direction, I sincerely mean it when I say 
that responsible comment -- public comment -- is a necessary in- 
gredient in our business. This exciting, expensive space business 

wetre doing is only one small segment of the total activity of the 

Federal Government, and yet it is one about which it is vital that 

the American public shall be promptly and fully informed, 

I say, fully informed, because not only is it essential that 

the American public know they are getting an honest dollarts worth 

of performance for every dollar of their taxes appropriated to 

this businessI but it is at least equally important that our citizenry 

become aware of how necessary it is for them to support our national 

efforts to pioneer in space. 

than mere acceptance of tax levies; I mean no less, the unstinting 

contributions of talent that will be required from so many, 

over the long pull, it is important that a larger proportion of our 
citizens gain an appreciation of the importance of the support -- 
the generous support 0- by the Government of basic research in a 

variety of fields, 

And, by support, I mean much more 

And 

The second of the problems I want to discuss is how to inform 

the American people about our national progress in space in such 

fashion as to insure that they won't, on the one hand, become dis- 

couraged and adopt the belief that we are hopelessly behind the 

Russians and on the other, and even more erroneously and dangerously, 
become confident that a couple of recent successes have demonstrated 

our pre-eminence in space matters, 

have urged that our  space program be planned and operated on a 

sensible and continuing level of effort, it i s  important that we 

In the same manner in which I 
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r e a l i z e  that t h i s  i s  a long-range program, f u l l  of unce r t an t i e s  -- 
one demanding sustained e f f o r t  and support  over a g r e a t  many years. 

That w e  started later than  the Russians t o  b u i l d  the vehic les  

that would be needed t o  send f irst  i n s t m e n t s  and then man him- 

self i n t o  space i s  a matter of h i s t o r i c  record.  That the  Russians 

today possess  rocket  engine systems more powerful than t h e  biggest  

i n  our inventory,  and consequently, that f o r  some t i m e  t o  come they 

w i l l  be able t o  l o f t  i n t o  space payloads s u b s t a n t i a l l y  larger than 

ours  are, again,  facts of l i f e  that must be accepted, 

Earlier t h i s  week, I had t o  be i n  Boston. During t h i s  b r i e f  

journey, I was repea ted ly  asked by responsible  c i t i z e n s  i f  the 

successfu l  Vanguard I1 and Pioneer I V  launchings weren't, indeed, 

proof that we had "caught up w i t h  t he  Russians." 

for m e  t o  have t o  r e p l y  that, no, these U.S. space e f f o r t s  d i d n t t  

mean w e  had drawn even w i t h  the Soviet  space workers. O f  course,  

we were tremendously proud of the February 17 v ind ica t ion  of the 

bas ic  v a l i d i t y  of t he  Vanguard p r o j e c t  that NASA had i n h e r i t e d  

from the  Naval Research Laboratory. 

t h e  March 3 perfomance of  Pioneer IV, the so la r -o rb i t i ng  payload 

that had been put  i n t o  space by NASA's Jet Propuls ion Laboratory 

and the Army Berl l is t ic  Missile Agency. 

f o r  months t o  come, we must count t h e  weig:?ts of our space payloads 

i n  t e n s  of pounds, while the Russians count t h e i r s  i n  t h e  hundreds 

of pounds. It i s  not  a t  a l l  c l e a r  that t h i s  s i n g l e  c r i t e r i o n  of 

weight is t he  most important one -- but  it is one measure of our 

c a p a b i l i t y  t o  engage i n  more complex experiments i n  the f u t u r e ,  

Hence it is impossible, indeed, it is unwise t o  console ourselves  

It wasnlt  pleasant  

And we a re ,  equal ly  happy about 

But the f a c t  remains, that 
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w i t h  the  knowledge that published information about outer space 

phenomena show that t h i s  country has been doing very w e l l  i n  

acqui r ing  that information,  

We are, as has been duly reported,  working very  hard t o  

develop the large, reliable rocket  engines required by our f u t u r e  

space p ro jec t s .  

na t iona l  basis -- the o t h e r  r e q u i s i t e s  f o r  our  rapid, o rde r ly  progress  

i n t o  space. 

A t  t he  same time, we are developing -- on a 

To exce l  i n  space technology, space science,  and space explor-  

a t i o n  means that, f o r  years t o  come, we i n  the United States must 

be prepared t o  inves t  -- and i n  s u b s t a n t i a l l y  large amounts -- 
t a l e n t ,  t r ea su re ,  and tlme. Th i s ,  I submit, i s  a s t o r y  that demands 

t e l l i n g ;  upon our  de t e rmimt ion  t o  commit ourselves  i n  matters of 

t h i s  kind depends our s u r v i v a l  as the leader of t h e  free world. 
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SCIENTISTS STUDYING DATA FROM VANGUARD I1 

A wobbling action of Vanguard I1 -- similar to the wobble in 

a football forward pass when it does not have precisely the right 

spiral spin -- is mung it unexpectedly difficult to interpret cloud- 

Cover data the satellite has transmitted for about 18 days, 

Thuso the job of' decoding the signals from the satellite has 

become something of a detective story, 

The satellite, launched from Cape Canerveral, Florida, February 

lTr 1959, stopped transmitting information on the earth's cloud- 

cover at 9:37 p.m,, EST, Saturday, March 7, when Its batteries ex- 

pired. 

their programmed life of two weeks. 

pwted to remain in orbit at least 10 years, 

The transmitter batteries operated about four days beyond 

The 30-inch satellite is ex- 

Scientists at the U, S o  Army Signal Corps Center, Fort Monmouth, 

N, dog  who designed the cloud-cover experiment have plenty of clues 

to go on because Vanguard 11's electronics system performed well; 

the signals were strong md sharp, 

a million feet of taped signals to work with, 

In all, they have a quarter of 

A t  the earliest, it will take weeks -- perhaps months -- t o  

produce a picture of part of the earth's cloud-cover, one of the 

obgectives of the expepiment, 

To accomplish this, the scientists must plot precisely the 

exact extent of the satellite's wobble, And this is what they're 

working on nowo 
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Otherwise the  satell i te i s  performing up t o  -- and, i n  some 

ins tances ,  even beyond -- expec ta t ions ,  E l e c t r i c a l l y ,  it was an 

unqual i f ied  successr  

In 211 t r i p s  around the e a r t h ,  as of 9:37 porn., March 7, it 

had been in t e r roga ted  success fu l ly  152 t imes by earth s t a t i o n s ,  

( W i n g  19 of i ts  o r b i t s ,  the satell i te d id  not  pass  wi th in  range 

of any of the  In t e r roga t ion  s t a t i o n s , )  

s to red  up about 50 minutes of data and then  t ransmi t ted  it on 

The t ape  recorder ,  which 

commanc' !.n one 60-second burst, worked p e r f e c t l y ,  

4,s ?lanned, a solar switch turned of f  the s a t e l l i t e  on t;he 

shadow rSde of the ewth and back on when it was mound on the sun- 

l i g h t  s ide ,  

t h e  br ight  and dark areas of t h e  e a r t h ,  

The signals showed l i g h t  i n t e n s i t y  corresponding t o  

Also, t he  thermal design of the  s a t e l l i t e  has been proved. 

It w a s  designed t o  have a temperature of 110 degrees F. when spending 

about 68 per  cent  of i ts  time i n  sun l igh t .  During i t s  first 18 days 

of o r b i t a l  f l i g h t ,  the temperature was within one degree of" t h i s  

design value , 

The wobbling ( c a l l e d  "precessing" by the s c i e n t i s t s )  , 
which made the  signals hard t o  p l o t ,  is t r a c e a b l e  t o  t h e  s p i n  regu- 

l a t i o n  mechanism of the s a t e l l i t e ,  Resolution of t h i s  s p i n  problem 

alone wlll be a con t r ibu t ion  of g r e a t  value t o  f u t u r e  weather satel- 

l i t e s ,  

To determine the wobble angle, t echn ic i ans  at  For t  Momouth, 

Fort  Stewart, and Blossom Point, took precise radio measurements.. 

of  the satel l i te  as it moved ac ross  the horizon. 

As a first and l lmited e f f o r t  t o  explore  the  use of  s a t e l l i t e s  

f o r  meteorological s t u d i e s ,  Vanguard I1 has performed a very u s e f u l  

purpose 0 

-END- 
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WASHINGTON 25. 0. C. 

FOP Release: M * s  Wednesday 
March 11, 1959 

A program of research appointments in theoretical and experi- 

mental physics associated with exploratfon of space was announced 

today by the National Aeronautics and Space Administration and the 

National Academy of Sciences-National Research Council 

The program is expected to play an important role in stimu- 

lating basic research in the space sciences, As administering 

agency, National Academy of Sciences-National Research Council will 

receive an initial grant of $350,000 from NASA. 

The program includes Research Associateships at the post- 

doatoral level with stipends beginning at $8,000 a year, 

t ion,  Senior Research Associateships with increased stipends will 

be available for experienced scientists with substantial rqcords 

of aecomplishment, These appointments arpR fntencled for scientists 

In acidi- 

of exceptional creative ability who wish to free themselves fqom 

academic kespenSibflities in order to devote an extended period to 
. A  

basic research, 

Applfcatisns should be received by April 30, 195g9 Requests 
for applications and mrther information should be addressed to 

Fellowship Office, National Asadem of Sciences-National Research 

Council, 2101 Constitution Avenue, NOW, Washington 25, D.C, 

NASA w i l l .  provide the facilities and att i f f  required for re- 
search by the appointees at one of its space centers. Theoretical 

research will be supervised by Robert J~fstrow, Chief" of" the Theo- 

re t ical  Division of the NASA Space Center, Ecperimental research 
- -  - 
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w i l l  be under John W e  Tomsbnd, Jr., Chief of the Space Sciences 

Division. It i s  expected that l a t e r  appointees w i l l  take p a r t  

i n  addi t ional  a c t i v i t i e s  i n  NASA. 

The program covers research i n  the followi& areas: 

TI3EORE;TICU RESEARCH 
I 

PHYSICS OF PLANETS AND 'SATl$LITES: 
planetrusg in t ep io r s j  lunar v d  planetary surfaces; planetary atmos- 
pheres; iono$@heri@ physics; atomic and electrbnic  interactaons.  

ASTROPHYSICS: Sofar' and stellar atmospherbs; s tellar in t e r io r s ;  
@osmoPsgy; r e l a t i v i t y .  I 

Ce les t ia l  mechanics; geodesy; 

PLASMA PHYSICS: 
partide' popu-latdsns I n  space; cosmic -kay$: 

EXPERIMENTAL RESEARCH 

Mqpetohygrodynamics; magnetic f i e l d s  i n  space; 

FIELDS AND PARTICLES: Measurements on gravi ta t lona l ,  magnetic 
and e l e c t r i c  fields; ionospheres of t he  eaPth and other  planets ;  
energet ic  p a r t i c l e s ,  

PLANETARY ATMOSPHERES: Pressure, temperature, densi ty  and cornpo- 
s%$ion-dis%rdbutfons, in  the  e a r t h b  atmosphere; atmospheres of the 
sther planets ,  the  -moon, and the sun; the study of meteors. 

ASTRONOMY: I n t e r s t e l l a r  and i n t e rga lac t i c  media; s tellar strwc- 
tthre; study of the a i r  glow i n  the  earth's atmosphere; development 
of new astronomical l n s t m e n t s  f o r  use on rocketsp satell i tes and 
space probes 

SOLAR PHYSICS: Solar-terrestrial re la t ionships ,  and measurements 
i n  the u l t ra -v io le t  and X-ray regions of the spectrum. 

METEOROLOGY: Satell i te and synoptic rocket-sonde s tudies .  

- rnD - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINOTON 2). D.C. 

CORRECTION: PROJECT SCOUT RELEASE FOR USE MARCH 11 

The last l i n e  o f  page one of t h e  Pro jec t  Scout release, 

f o r  use March 11, f a i l e d  t o  p r i n t .  

l e t .  They include:  ( t o p  of page two) P o l a r i s  motor." 

It now reads:"have been 

It should read: "have been l e t .  They include:  ( g r a f )  

F i r s t  Stage: Aerojet Senior,  a modif icat ion of an  e a r l y  

( t o p  of page two) P o l a r i s  motor." 

- END - 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WASHINOTON 25, O.C. 

PROJECT SCOUT 

For Immediate Release 
March 11, 1959 

Pro jec t  Scout, a low cost, four-s tage solid prope l l an t  test ve- 

h i c l e ,  is being developed f o r  a wide range of aerodynamic and space 

experiments ., 

Cooperative development plans f o r  t h e  35,000-pound, '7O-foot 

v e h i c l e  -- t o  be ready f o r  i n i t i a l  t e s t s  by mid-1960 -- were worked 

out by D r ,  Hugh L. Dryden, NASA Deputy Administrator, and General 

Thomas D. White, Air Force Chief of S t a f f .  

NASA plans f o r  Scout, dubbed the "poor man's rocket" que t o  

i t s  r e l a t i v e  low cos t ,  inc lude  o r b i t a l  and h igh-a l t i t ude  sho t s  as 

w e l l  as high-veloci ty  re-entry tests. 

call  f o r  i n e r t i a l  guidance and aerodmamic tests. 

o r b i t a l  p lans  f o r  Scout. 

AF plans  fdw the veh'icle 

The AF has no 

A Scout veh ic l e  will c o s t  i n  the neighborhood of $5OO,OOO -- 
s u b s t a n t i a l l y  less than o t h e r  test veh ic l e s  i t s  s i z e  and c a p a b i l i t y .  

Scout, f o r  example, will be capable of ' pu t t i ng  a 150-pound pay- 

load i n  a n o a n a l  3OO-mile o r b i t .  

send a 100-pound instrument pack some 5,000 Biles high. 

In  h igh -a l t i t ude  shots, '  it would 

Under the AiriForce-PIASA agreement, N S , A  is doing the basic 
1 4  

' dev;elQpAent an Scout and will provide t h e  AF with copies  of i t s  

s p e c i f i c a t i o n s .  

requlped f o r  AF experiments. 

o rd ina te  t h e  p r o j e c t  . 

An AF con t rac to r  then w i l l  design modif icat ions 

A j o i n t  team has been set up to co- 

Most of the con t r ac t s  on the bas ic  vehic le ,  which w i l l  be put  

t oge the r  a t  NASA's Langley Research Center, Langley F ie ld ,  Va., 

.have been l e t ,  They include: 



Polar i s  na?t0Pa, 
$ 

Sec-v9. stage: @I improved Sergeant by Thiokol, Inc.  

Third s tage:  A new rocket  being developed by Allegheny Bal-  

l i s t i c s  Laboratory which w i l l  be a scale-up of the Vanguard t h i r d  

stage, 

Fourth stage: By ABL, same as the t h i r d  s t age  of Vanguard. 
9 

Minne%;po%is-Honeywell Regulator Co. will provlde a s impll-  

$fed gyro guidance system and s p i n  s t a b i l i z a t i o n  equipment f o r  

? U S A  expesfments, S t i l l  t o  be l e t  i s  a con t r ac t  t o  the firm res- 

ponsible  %OF Joining the components at Langley Research Center and 

developing the  launcher  s t r u c t u r e ,  

Ini t ia l  t es t  f i r i n g s  will be from NASA's Wallops I s l and  ( V a . )  

Test S t a t i o n  but eventual ly  Scout w i l l  be shot from a number of 

launch sites, The solid prope l l an t s  w i l l  simplify the launching 

procedure and e l imina te  mch of t h e  countaown and Paunch f a c i l i t i e s  

needed to shoot l iquid-fueled veh ic l e s ,  
b 

The BF" w i l l  m a k e  modiffeat lons of t h e  bas i c  NASA veh ic l e  f o r  

i t s  tests, FOP ins tanceo  the f o u r t h  s t age  i n  the  bas i c  v e h i c l e  

w i l l  be spun to prevent  i t  from tumbling I n  NASA experiments, AB 

plans,  however, c a l l  f o r  t e s t a  of i n e r t i a l  guidance components and 

aerodynamia tests of advanced Configuration models, For these tests, 

the payload package must be s t a b l e  about a l l  three aixes and con- 

t r o l l a b l e  i n  response t o  guidance s i g n a l s ,  After bas i c  development, 

the AI? and NASA can choose 8 veh ic l e  with o r  without s p i n  stabill- 

zat ion,  depending upon the requirements of the tes t  at hand. 
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The AF port ion of Scout development is i d e n t i f i e d  as System 

6 0 9 ~ ,  formerly nicknamed "BRATS" ( f o r  B a l l i s t i c  Research and T e s t  

Systems) and BMTS ( B a l l i s t i c  Missile Test Systems). 

management for i t s  part i n  the  pro jec t  has been assigned t o  the  

Air Force B a l l i s t i c  Missile Division a t  Inglewood, Calif. A n  

AF prime contractor  w i l l  be responsible f o r  supplying AF-specified 

guidance and control,  system modification, integrat ion, '  ground hand- 

l i n g  equipment and support during tes t  f i r i n g s .  

Air Force 

, 

- EMD - 
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We were p l e a s e d t o b e  i n v i t e d  here  today before  

your Subcommittee which has been looking i n t o  t h e  management 

and opera t ion  of t h e  m i l i t a r y  b a l l i s t i c  missi le  program. I 

understand t h a t  you are i n t e r e s t e d  i n  NASA's r e l a t i o n s  with 

t h e  Department of Defense i n  t h e  opera t ion  of our  n a t i o n a l  

space program. 

During t h e  p a s t  18 months, w e  i n  t h e  United S t a t e s  

have made an  in t ense ,  candid r e -appra i sa l  of where w e  s tand  

i n  t h e  world of science,  and more p a r t i c u l a r l y ,  where we  

s t and  i n  space technology. Today, I want t o  review quickly  

some of t h e  events  of t h i s  per iod,  during which Pres ident  

Eisenhower and t h e  Congress moved quickly t o  s t rengthen  our  

n a t i o n a l  pos ture  i n  t h e s e  a reas .  

One of  t h e  f irst  a c t i o n s  by t h e  President  was t o  

appoint  James R .  K i l l i a n ,  Jr., Pres ident  of Massachusetts 

I n s t i t u t e  of  Technology, a s  h i s  Spec ia l  Ass is tan t  f o r  Science 

and Technology, and t o  d i r e c t  him t o  make recommendations f o r  
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whatever a c t i o n  was necessary.  

s p e c i a l  committees s tud ied  t h e  ques t ion  of what our na t ion  

should be doing i n  space matters.  

I n  both t h e  House and Senate,  

The na t ion ' s  programs of space experiments were 

acce lera ted .  I n  a d d i t i o n  t o  t h e  Vanguard-IGY program, c a r r i e d  

out by t h e  Navy under NSF funding t h e  Army undertook a se r i e s  

of Explorer s a t e l l i t e  launchings, and, a l i t t l e  l a t e r ,  t h e  

President  authorized t h e  A i r  Force and t h e  Army t o  send 

instrumented probes towards t h e  Moon. 

The Advanced Research P r o j e c t s  Agency was e s t ab l i shed  

wi th in  t h e  Department of Defense t o  g ive  t e c h n i c a l  d i r e c t i o n  

t o  m i l i t a r y  space a c t i v i t i e s  and o t h e r  a r e a s  of advanced re- 

search.  I n  add i t ion ,  ARPA was given r e s p o n s i b i l i t y  f o r  tech- 

n i c a l  d i r e c t i o n  of c i v i l i a n  space a c t i v i t i e s  u n t i l  such t i m e  

a s  t h e  necessary new organiza t ion  had beer, completed t o  assume 

t h a t  r e s p o n s i b i l i t y .  

As you know, t h e  P r e s i d e n t  s e n t  a s p e c i a l  message 

t o  t h e  Congress i n  March of l a s t  year ,  c a l l i n g  f o r  e s t a b l i s h -  

ment of  t h e  National Aeronautics and Space Administration. 

Perhaps t h e  most s i g n i f i c a n t  s i n g l e  aspec t  of t h e  National 

Aeronautics and Space Act of 1958 is  contained i n  one sentence,  

and I quote: "It i s  t h e  pol icy  of t h e  United S t a t e s  t h a t  

a c t i v i t i e s  i n  space should be devoted t o  peaceful  purposes f o r  



t h e  b e n e f i t  of a l l  mankindoff 

c e a s e l e s s  s t rugg le  aga ins t  communism i s  by no means exc lus ive ly  

Here was r ecogn i t ion  t h a t  t h e  

military. 

The Space Act was passed i n  J u l y  and t h e  President  

signed it on t h e  29th of t h a t  month. 

8,  and, a f t e r  confirmation by t h e  Senate,  I was sworn i n  on 

August 19. By October 1, we were s u f f i c i e n t l y  organized t o  

say  we were "open f o r  business.11 

He appointed me on August 

One b i g  reason w e  could become ope ra t iona l  w i th in  

a ma t t e r  of weeks, w a s  t h a t  t h e  NASA i s  b u i l t  upon t h e  s t ruc -  

t u r e  of t h e  National Advisory Committee f o r  Aeronautics ... 
which from 1915 when it w a s  e s t a b l i s h e d  by t h e  Congress u n t i l  

October 1 of l a s t  year  was t h e  na t ion ' s  p r i n c i p a l  ae ronau t i ca l  

r e sea rch  agency. 

working, t a l e n t e d  people, $350,000,000 i n  r e sea rch  f a c i l i t i e s ;  

and well-planned research  programs a l r eady  underway. 

From NACA we i n h e r i t e d  nea r ly  8,000 hard- 

When NACA was e s t ab l i shed ,  two yea r s  before our  

e n t r y  i n  World War I, it had become obvious t h a t  i n  t h e  yea r s  

s ince  t h e  f irst  f l i g h t s  of t h e  Wright b ro the r s  i n  1903, t h e  

United S t a t e s  had f a l l e n  f a r  behind Europe i n  a i r p l a n e  develop- 

ment. 

respec ted  as  t h e  well-spring f o r  much of t h e  wor ld ' s  knowledge 

about t h e  problems of f l i g h t ,  and i t s  e f f o r t s  were widely 

Over t h e  following years ,  NACA became i n t e r n a t i o n a l l y  
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c r e d i t e d  with American r e a s s e r t i o n  of l eade r sh ip  i n  aero- 

n a u t i c s .  I ts  s c i e n t i s t s  and engineers  were recognized f o r  

t h e i r  except iona l  competence, e s p e c i a l l y  i n  aerodynamics, 

s t r u c t u r e s ,  and propuls ion.  I t s  l a b o r a t o r i e s ,  now c a l l e d  

r e sea rch  cen te r s ,  a r e  l o c a t e d  a t  Langley F ie ld ,  Vi rg in ia ;  

Moffett  F i e l d ,  Ca l i fo rn ia ,  and Cleveland, Ohio. Also, 

t h e r e  are t h e  High Speed F l i g h t  S t a t i o n  a t  Edwards A i r  

Force Base, Ca l i fo rn ia ,  and t h e  rocket  launching f a c i l i t y  

a t  Wallops I s l and ,  Vi rg in ia .  

With t h i s  f i n e  base f o r  t h e  development of our 

opera t ing  organiza t ion ,  w e  were a b l e  t o  accept  almost i m -  

mediately from t h e  Department o f  Defense o f  s e v e r a l  p r o j e c t s  

being c a r r i e d  out  by t h e  Army, t h e  Navy, and t h e  A i r  Force. 

Among t h e s e  were Pro jec t  Vanguard, t h e  s i n g l e  chamber, 1-15 
m i l l i o n  pound t h r u s t  engine which t h e  A i r  Force had supported 

through a s tudy con t r ac t  with North American Aviation, s e v e r a l  

rocke t  engine developments intended f o r  use with high energy 

f u e l s ,  and t h e  remaining space probe a c t i v i t i e s  of t h e  Army 

and t h e  A i r  Force. 

Ear ly  i n  October w e  formed our  bas i c  o rgan iza t iona l  

s t r u c t u r e ,  c r e a t i n g  a major new d i v i s i o n  express ly  respons ib le  

f o r  space f l i g h t  development a c t i v i t i e s  t o  complement our  

a c t i v i t i e s  i n  ae ronau t i ca l  space research .  We a l s o  undertook 

t h e  planning o f  a comprehensive, n a t i o n a l  space program, a t  



- 5 -  

t h e  d i r e c t i o n  o f  t h e  President .  The urgency o f  t h e  s i t u a t i o n  

d i d  not permit us  t h e  luxury of delaying t h i s  v i t a l  l a t t e r  

t a s k  u n t i l  w e  had f u l l y  worked out  our  o rgan iza t iona l  problems. 

It was apparent,  of course,  t h a t  performance of a 

bold, vigorous n a t i o n a l  space program would r e q u i r e  a r ap id  

build-up of NASA with p a r t i c u l a r  emphasis on t h e  prompt acqui- 

s i t i o n  of those  t a l e n t s  necessary t o  t h e  design and f ab r i ca -  

t i o n  of space veh ic l e  systems, t h e  development of payload 

packages, and t h e  development and opera t ion  of adequate t r ack -  

ing  and da ta  a c q u i s i t i o n  f a c i l i t i e s .  This  l e d  t o  an  a n a l y s i s  

of t h e  var ious  groups which had been con t r ibu t ing  t o  e x i s t i n g  

space p r o j e c t s  i n  any s i g n i f i c a n t  way, 

ques t ing  t h a t  s u i t a b l e  f a c i l i t i e s  be t r a n s f e r r e d  t o  NASA.  

Such t r a n s f e r s  were contemplated by t h e  Congress as was c l e a r l y  

expressed i n  t h e  l e g i s l a t i v e  h i s t o r y  and f i n a l l y  i n  t h e  Space 

Act i t s e l f .  

with t h e  idea  of re- 

Out of t h e s e  s t u d i e s  came t h e  a c t i o n s  which were 

consummated i n  t h e  P r e s i d e n t i a l  Executive O r d e r  of December 3 ,  

1958. 

Department of t h e  Army whereby i t s  B a l l i s t i c  Missile Agency 

(Am) a t  Huntsvi l le ,  Alabama, w i l l  work on c e r t a i n  NASA 

p r o j e c t s .  A t  t h e  same time, t h e  Executive O r d e r  t r a n s f e r r e d  

t h e  func t ions  and f a c i l i t i e s  of t h e  Je t  Propuslion Laboratory 

a t  Pasadena, Ca l i fo rn ia ,  from t h e  Army t o  N A S A .  

Under t h a t  o rder  NASA entered an agreement with t h e  

I 1 1  



- 6 -  

With a c q u i s i t i o n  of t h i s  government-owned labora-  

t o r y  which i s  operated by t h e  C a l i f o r n i a  I n s t i t u t e  of Tech- 

nology, NASA gained a team o f  2,300 s c i e n t i s t s  and engineers  

with a high o rde r  o f  competence i n  e l e c t r o n i c s ,  guidance, 

propulsion, systems a n a l y s i s ,  t r ack ing  and te lemeter ing .  

Somewhat e a r l i e r ,  we had obtained more than  200 

s c i e n t i s t s  and engineers  from t h e  Naval Research Laboratory. 

These very  ab le  people inc lude  t h e  Vanguard Pro jec t  team and 

another  group t h a t  possesses  unique competence i n  upper a t -  

mosphere research .  

By t h e  end of June of t h i s  year,  NASA w i l l  employ 

9,000 persons exc lus ive  of t h e  JPL s t a f f .  The f i s c a l  1960 

budget provides  f o r  a f u r t h e r  i nc rease  of 1,000 employees. 

Beyond t h a t ,  I wouldn't want t o  p r e d i c t ,  but I do f e e l  very  

s t rong ly  t h a t  we should keep our  in-house establ ishment  as  

small a s  we can, consonant with our a b i l i t y  t o  do t h e  j o b  we  

have t o  do. An important segment of t h a t  job  i s  t h e  a b i l i t y  

t o  provide t h e  t e c h n i c a l  superv is ion  and management of sub- 

s t a n t i a l  development programs i n  t h i s  very  complex and d i f f i -  

c u l t  new f i e l d .  

Turning t o  o t h e r  d e t a i l s  of t h e  Space Act and t h e  

n a t i o n a l  space program, t h e  l e g i s l a t i o n  s t a t e s  t h a t  NASA's 

p r i n c i p a l  mission i s  t o  d i r e c t  a l l  U. S. ae ronau t i c s  and 

space r e sea rch  and development except f o r  a c t i v i t i e s  p e c u l i a r  
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t o  o r  p r imar i ly  a s soc ia t ed  with weapons s y s t e m s ,  m i l i t a r y  

opera t ions ,  o r  t h e  defense of t h e  United S t a t e s .  These 

l a t t e r  are  t o  be t h e  r e s p o n s i b i l i t y  of  t h e  Department of 

Defense. 

A most important duty placed on t h e  President  by 

t h e  Space Act i s  t o  develop "a comprehensive program of 

ae ronau t i ca l  and space a c t i v i t i e s  t o  be conducted by 

agencies  of t h e  United States ."  Prepara t ion  of such a pro- 

gram f o r  u l t ima te  approval by t h e  President  has  been dele- 

ga ted  by him t o  NASA with t h e  a s s i s t a n c e  and cooperat ion of 

t h e  Department o f  Defense. 

been made i n  developing n a t i o n a l  space programs ... t h e  

n a t i o n a l  booster  program ... t h e  n a t i o n a l  t r a c k i n g  and com- 

munications program ... t h e  n a t i o n a l  space sc iences  pro- 

grams ... These a r e  t h e  bas i c  elements t o  which have been 

g iven  h ighes t  p r i o r i t y  i n  s t r u c t u r i n g  our t o t a l  n a t i o n a l  

space plan.  

Very s u b s t a n t i a l  p rogress  has  

To advise  him on planning and o t h e r  ma t t e r s ,  t h e  

Congress provided f o r  t h e  appointment, by t h e  Pres ident ,  of 

t h e  National Aeronautics and Space Council with t h e  following 

membership: The Pres ident ,  chairman; The Sec re t a ry  of  S t a t e ,  

t h e  Sec re t a ry  of Defense, t h e  chairman of t h e  Atomic Energy 

Commission, t h e  Administrator of NASA, another  person from 

Government -- t h i s  year,  t h e  d i r e c t o r  of t h e  National Science 
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Foundation, and t h r e e  members from p r i v a t e  l i f e ,  eminent i n  

t h e  f i e l d s  of science,  engineer ing,  technology, educapion, 

adminis t ra t ion ,  o r  pub l i c  a f f a i r s .  Each of t h e  publ ic  members 

must be confirmed by t h e  Senate.  

The Act provides  among o t h e r  t h i n g s  t h a t  t h e  Space 

Council w i l l  advise  t h e  President  on t h e  a l l o c a t i o n  o f  r e -  

s p o n s i b i l i t y  f o r  p a r t i c u l a r  a c t i v i t i e s  t o  NASA and t h e  Depart- 

ment of Defense. One f u r t h e r  evidence of Congressional i n t e r -  

e s t  i n  maintaining a flow of information and inc reas ing  col-  

l a b o r a t i o n  between t h e  c i v i l i a n  and m i l i t a r y  programs was t h e  

establ ishment  of a Civ i l ian-Mil i ta ry  Lia i son  Committee. A s  

p r e s e n t l y  cons t i t u t ed ,  i n  a d d i t i o n  t o  t h e  chairman -- W i l l i a m  

M. Holaday -- t h e r e  a r e  fou r  members of t h i s  Committee repre-  

s en t ing  t h e  m i l i t a r y  -- one from each of  t h e  s e r v i c e s  and one 

from t h e  o f f i c e  of t h e  Sec re t a ry  of Defense -- and f o u r  mem- 

b e r s  r ep resen t ing  NASA. 

It i s  wel l  t o  remember t h a t  t h i s  space bus iness  i s  

i n  i t s  infancy. We have very l i t t l e  of t h e  fundamental i n fo r -  

mation necessary t o  t h e  undertaking, wi th  assurance,  of many 

of t h e  systems about which t h e r e  has been much t a l k  and spec- 

u l a t i o n .  

and t o  c i v i l i a n  groups need much explora tory  research  and 

development work before we can be sure  of t h e i r  usefu lness  o r  

e f f e c t i v e n e s s  . 

Operat ional  systems of i n t e r e s t  both t o  t h e  m i l i t a r y  
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T h i s  b r ings  me t o  d iscuss ion  of one of t h e  asse ts  

of great  va lue  t h a t  NASA gained October 1 i n  t h e  t r ans fe r  o f ,  

and I quote, " a l l  func t ions ,  powers, d u t i e s ,  and ob l iga t ions ,  

and a l l  r e a l  and personal  property,  personnel ( o t h e r  t han  

members of t h e  Committee), funds, and records" of NACA. This  

asset  was t h e  proven a b i l i t y  developed over 43 years  t o  work, 

coopera t ive ly  and e f f e c t i v e l y ,  with t h e  M i l i t a r y  Serv ices .  

J u s t  because a prime mission of NASA i s  t o  venture  i n t o  t h e  

unknowns of i n t e r p l a n e t a r y  space i s  no reason why t h i s  essen- 

t i a l  pa r tne r sh ip  arrangement should change. To t h e  cont ra ry ,  

w e  a t  NASA and, I am a l s o  sure ,  t h e  M i l i t a r y  Services ,  are 

s t r i v i n g  d i l i g e n t l y  t o  preserve and extend t h a t  cooperation. 

A s  a ma t t e r  of f a c t ,  t h e  importance of t h i s  mutually 

h e l p f u l  r e l a t i o n s h i p  was recognized i n  t h e  d r a f t i n g  o f  t h e  

Space Act which s t a t e s  t h a t  ae ronau t i ca l  and space a c t i v i t i e s  

of t h e  U. S. s h a l l  be conducted so  a s  t o  con t r ibu te  m a t e r i a l l y  

t o ,  and I quote, "making a v a i l a b l e  $by NASA) t o  agencies  d i -  

r e c t l y  concerned wi th  n a t i o n a l  defense of d i scove r i e s  t h a t  

have m i l i t a r y  value o r  s ign i f i cance ,  and t h e  fu rn i sh ing  by 

such agencies,  t o  t h e  c i v i l i a n  agency e s t a b l i s h e d  t o  d i r e c t  

and c o n t r o l  non-mili tary ae ronau t i ca l  and space a c t i v i t i e s ,  

of information a s  t o  d i scove r i e s  which have value o r  s i g n i f -  

icance t o  t h a t  agency." 
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It i s  important t o  emphasize t h a t ,  with t h e  same 

v i g o r  and determinat ion with which we  are prosecut ing our 

urgent  space programs, NASAts r e sea rch  c e n t e r s  continue, hard 

a t  work on problems a f f e c t i n g  a l l  of t h e  n a t i o n t s  major i n t e r -  

mediate and i n t e r c o n t i n e n t a l  b a l l i s t i c  missiles.. .as wel l  as  

an t i -mis s i l e  systems under development. Most d e t a i l s  of 

t h e s e  r e sea rch  e f f o r t s  are c l a s s i f i e d ,  but  I can sketch i n  

broad o u t l i n e  some of t h e  problems without l i n k i n g  them t o  

s p e c i f i c  m i s s i l e s .  To mention a few: 

... Warhead (nose cone) heat ing.  

. .Warhead s t a b i l i t y .  

... Stage spea ra t ion  malfunctions.  

... Overheating of t h e  rocke t ' s  base. 

... Wind-induced o s c i l l a t i o n s .  

. . .S t ruc tua l  s t r e n g t h  and l i g h t n e s s  

... New, high energy f u e l s .  

M r .  Chairman, we have been working hard, programming 

and a c c e l e r a t i n g  our opera t ions  on t h e  one hand, and s t a f f ing  

and pe r fec t ing  our  organiza t ion  on t h e  o ther .  Sometimes, 

e s p e c i a l l y  a t  t h e  end of a long day, we get  impat ient  because 



- 11 - 

we are not a b l e  t o  do more and accomplish it f a s t e r .  Then, 

we t ake  a l i t t l e  time ou t ,  t o  assess what r e a l l y  has  happened, 

i n  prepara t ion  f o r  a r e p o r t  p re sen ta t ion  t o  a Committee with 

concerns such a s  yours. A very great  d e a l  has  been done even 

though we have been i n  bus iness  l e s s  than  s i x  months. A s  

f o r  t h e  f u t u r e ,  we know what we must do and we know t h a t  only 

t h e  na t ion’s  ve ry  bes t  w i l l  be enough t o  ge t  it done. 

- END - 
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VANGUARD I1 NOW SILENT 

0 The batteries powering the t racking t ransmi t te r  i n  the 

Vanguard I1 clQUd-COVer s a t e l l i t e  have f i n a l l y  played out -- a 

week beyond the i r  programed l i f e .  

The 20 - fnch , sa t e l l i t e  was last  heard from at Antofagasta, , 

Chile, tracking s t a t i o n  at 9 ~ 5 1  a o m .  EST $unday (March 15), 

Unlike Vanguard I -- which i s  one year old today -- Vanguard I1 

does not contain s o l a r  b a t t e r i e s ,  Vanguard I, the t i n y  grapef ru i t -  

s ized s a t e l l i t e  operating on sun power, i s  s t i l l  beeping i t s  track- 

ing  s igna l ,  

Vanguard I has logged 131,3189211 miles s ince it was launchqd Mmh17, 

Racing around the ear th  every two hours and 14 minutes, 

s9580 

Meanwhile, A m y  Signal Corps s c i e n t i s t s  a t  Fort Monmouth, N.J.)  

are s t i l l  working w i t h  Vanguard I1 weather data i n  an e f f o r t  t o  come 

up w i t h  a map showing earth storm f ron t s .  

The batteries which powered the weather da t a  t ransmi t te r  pan 

18 days o r  f0u r  days longer than expected while the tracking bat-  

teries l a s t ed  27 days -- seven days more than planned. 

Vanguard 11, which has covered 10,022,000 miles, has an apogee 

of 2,061 miles and a peTigee of 350 miles,  It is  taking 126 minutes 

t o  c i r c l e  t he  earth, Its o lder  but smaller sister has an apogee of 

2,452 miles and a perigee of 407 miles, Both are expected t o  remain 

a l o f t  several  hundred years, 

- END - 
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If I were t o  claim a f f i l i a t i o n  with any one i n d u s t r i a l  

group, I suppose by v i r t u e  of my formal education and e a r l y  

experience,  I could claim t o  be an  alumnus of t h e  e l e c t r o n i c s  

industry.  Like many of  you, I s t a r t e d  with t h e  indus t ry  i n  

i t s  infancy and have watched it grow i n t o  a l u s t y  g ian t .  As 

I look out over t h i s  audience ton igh t ,  I am happy t o  see 

q u i t e  a few f r i e n d s  of many yea r s  s tanding who now are  playing 

an important p a r t  i n  t h e  mnagement of  some of  your lead ing  

c ompan i e  s . 
Since World War 11, t h i s  era we l i v e  i n  has  been c a l l e d  

va r ious ly  t h e  atomic age, t h e  age of automation, and now t h e  

space age. And playing a s i g n i f i c a n t  p a r t  i n  t h e  development 

of each of them, w e  f i n d  t h e  e l e c t r o n i c s  industry.  Important 

as have been your con t r ibu t ions  i n  t h e  p a s t ,  it seems t o  me 

t h a t  you hold some of  t h e  trump cards  i n  t h e  f a s t  moving game 

i n  which I now f i n d  myself engaged -- t h e  space business.  
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I know t h e  people i n  t h e  eleet . ronfes  indus t ry  a r e  v i t a l l y  

i n t e r e s t e d  i n  knowing what r o l e  they  w i l l  be playing,  what 

con t r ibu t ions  they  w i l l  be asked t,o make, what requirements 

they  w i l l  be asked t o  f i l l  i n  t h i s  l a t e s t ,  most e x c i t i n g  of 

our "agesaw I am going t o  address  myself t o  t h e s e  quest ions,  

but before  I do, l e t  me t e l l .  YSU something about t h e  National 

Aeronautics and Space Administration. 

Ours is  an independent Government Agency, w i t h  f u l l  

r e s p o n s i b i l i t y ,  under t h e  d i r e c t i o n  of t h e  Pres ident ,  f o r  

space research  and opera t ions  of a s c i e n t i f i c  and technolog- 

i c a l  na tu re  which should lead t o  m increase  i n  va r ious  

f i e l d s  of knowledge and Lo t h e  a p p l i c a t i o n  of t h a t  knowledge 

i n  t h e  development of our soc ie ty  f o r  t h e  b e n e f i t  of mankind. 

There i s  necessa r i ly  a c lose  r e l a t i o n s h i p  beSween t h e  work 

o f  our c i v i l i a n  agency and t h e  space a c t i v i t i e s  of  t h e  Defense 

Department . Obviously, space vehicJ,es and t h e  information 

ga ther ing  techniques t h a t  must be employed w i l l  be s u i t a b l e  

both f o r  s c i e n t i f i c  explora t ion  f o r  peaceful  purposes and 

f o r  m i l i t a r y  systems o f  var ious  k inds  -L- j u s t  as a i r c r a f t  

can be s u i t a b l e  both f o r  c i v i l i a n  a i r  t r a n s p o r t a t i o n  and f o r  

m i l i t a r y  use. 

According t o  t h e  National Aeronautics and Space Act of 

1958, "it i s  t h e  po l i cy  of  t h e  U c i t e d  S ta tes  t h a t  a c t i v i t i e s  

i n  space should be devoted t o  peaeefrnl purposes f o r  t h e  

b e n e f i t  of a l l  mankind." The Act says t ha t  t h e s e  a c t i v i t i e s  

a r e  t o  be  conducted by a c i v i l i a n  agency, which i s  NASA. 



- 3 -  

A t  t h e  same time, t h e  Act makes 'an impor-tatit exception 

t o  t h i s  provis ion.  It r e se rves  t h e  conduct *of s p a c e s a c t i v i t i e s  

having t o  do p r imar i ly  with t h e  developmenL?of* wea'pons systems, 

with m i l i t a r y  opera t ions ,  o r  with t h e  defense of t h e  Nation, t o  

t h e  Department o f  Defense. Provis ions  a r e  made i n  t h e  Act f o r  

c lose  cooperation between NASA and t h e  Department of Defense 

i n  t h e  i n t e r e s t s  o f  avoiding unnecessary dup l i ca t ion  and pro- 

viding complete interchange of information between t h e  two 

agencies. The Space Council, chaired by' t h e  P res iden t ,  and 

t r s  Civi l ian-Mil i tary Liaison Committee- a r e  t h e  formal 

mechanisms e s t ab l i shed  t o  he lp  accomplish t h i s  purpose. But 

t h e  day-to-day con tac t s  a t  every l e v e l  a r e  t h e  most important 

cont inuing elements i n  insur ing  t h i s  co l labora t ion .  

The Space Act provided f o r  t h e  absorp t ion  by NASA of 

t h e  personnel and f a c i l i t i e s  o f  t h e  National Advisory 

Committee f o r  Aeronautics -- some 8,000 s c i e n t i s t s ,  engineers,  

and supporting personnel -- and t h e  great l a b o r a t o r i e s ,  now 

known a s  Research Centers,  a t  Langley F ie ld  i n  Virg in ia ,  

Moffett  F i e ld  i n  Ca l i fo rn ia ,  and i n  Cleveland, Ohio. Smaller, 

but  very important a c t i v i t i e s ,  a re  t h e  High Speed F l i g h t  

S t a t i o n  a t  Edwards A i r  Force Base i n  Ca l i fo rn ia ,  and t h e  

rocke t  launching f a c i l i t y  a t  Wallops I s land  on t h e  Virg in ia  

Coast. 

On t h e  f irst  of October 1958, we o f f i c i a l l y  s e t  up 

shop, absorbed t h e  NACA and accepted t h e  t r a n s f e r  of t h e  
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Vanguard p r o j e c t  from t h e  Naval Research Laboratory. Before 

t h e  end of November, more than  160 ab le  s c i e n t i s t s  had t rans-  

ferred t o  NASA from t h e  Naval Research Laboratory, including 

t h e  bulk of t h e  Vanguard p r o j e c t  personnel and some very f i n e  

s c i e n t i s t s  i n t e r e s t e d  i n  upper atmosphere research. 

On 3 December, t h e  J e t  Propuls ion Laboratory i n  Pasadena, 

Cal i forn ia ,  was t r a n s f e r r e d  t o  NASA from t h e  Army by a Presicien-. 

t i a l  Executive Order. Operated by t h e  Ca l i fo rn ia  I n s t i t u t e  

of Technology under con t r ac t  t o  NASA, t h i s  l abora to ry  employs 

2,300 people on a v a r i e t y  of  p ro jec t s .  These include guidance 

and c o n t r o l  systems, t r ack ing ,  te lemet ry ,  t h e  development of 

instrumented payload packages, and rocket  propulsion. Thus, 

JPL ,  a long w i t h  t h e  Vanguard Group, a re  our  p r i n c i p a l  c e n t e r s  

f o r  e l e c t r o n i c  research.  

Excluding t h e  personnel a t  JPL  which I have previous ly  

noted as  a con t r ac t  opera t ion ,  NASA expects  t o  have about 

9,000 employees by t h e  end of June 1959. Our budget f o r  t h e  

next f i s c a l  year  contemplates an  inc rease  of s l i g h t l y  more 

than  1,000 -- mainly s c i e n t i s t s  and engineers  -- by June 1960. 

Our present  p l an  is t o  keep NASA as  small as we can, cons i s t en t  

w i % h  our a b i l i t y  t o  manage our  programs i n  a purposeful  and 

e f f i c i e n t  manner. This  means t h a t  a large p a r t  of  our  r e sea rch  

and development a c t i v i t i e s  w i l l  be c a r r i e d  out  under agreements 

with o t h e r  Government agencies ,  w i th  s c i e n t i f i c  i n s t i t u t i o n s ,  

u n i v e r s i t i e s ,  and, most importantly,  with p r i v a t e  industry.  
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Th i s  p o l i c y  r ep resen t s  a depar ture  from t h e  p r a c t i c e  

followed i n  t h e  p a s t  by NACA. 

l a s t  year  had a research  and development program amounting 

t o  about ~100,000,000, v i r t u a l l y  a l l  of it c a r r i e d  on i n  

N A C A r s  own l a b o r a t o r i e s ,  The 1959 budget f o r  NASA, including 

a supplemental request  which i s  now before t h e  Congress, 

comes t o  some $385,000,000. 

#250,000,000 has  been earmarked f o r  c o n t r a c t s  ou ts ide  of our 

agency, most, of it a l r eady  committed, 

Our predecessor organiza t ion  

O f  t h i s  t o t a l ,  approximately 

The P r e s i d e n t r s  proposed budget f o r  FY 1960 a s k s  t h a t  

$485,300,000 be granted t o  NASA. 

$35C,COO,OOO i s  intended fc? work t o  be performed by o t h e r s  

-- again,  p r i n c i p a l l y  indusZry, 

O f  t h i s  amount, some 

Contract ing with indus t ry  on a multi-mill ion d o l l a r  

sca le  r e q u i r e s  u s  t o  seek %he highest, q u a l i t y  of American 

s c i e n t i f i c  and i n d u s t r i a l  s k i l l ,  as wel l  a s  t h e  bes t  capa- 

b i l i t i e s  of Government l abora to r i e s .  We must draw on t h e s e  

ou t s ide  resources ,  if we a r e  ts develop and produce t h e  t o o l s  

needed t o  e s t a b l i s h  our l eade r sh ip  i n  space research,  

These t o o l s  include boos ter  and upper-stage rocke t s  of 

much grea te r  s i z e  and t h r u s t  t han  any we now have; u l t ima te ly ,  

e n t i r e l y  new genera t ions  of space v e h i c l e s  must be developed 

and placed i n  use, Such veh ic l e s  must be provided w i t h  

guidance and con t ro l  mechanisms capable of much grea te r  
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accuracy and r e l i a b i l i t y  than  those  we now useo Tracking and 

d a t a  a c q u i s i t i o n  systems must be improved and many new s t a t i o n s  

i n s t a l l e d  i n  va r ious  p a r t s  of t h e  world, S c i e n t i f i c  experiments 

w i l l  increase  i n  complexity wi th  a r e s u l t a n t  i nc rease  in t h "  

demand f o r  more complex saylaad instrumentation, Capsules and 

cabins  f o r  manned space exprorat ion i n  which astronawss can 

be sus ta ined  for days,  weeks o r  ~ o ~ f L h s  must be developed, Re 

you look  a t  t h i s  l i s t  -- and it 1s no t ,  by any means, an 

exhaust ive one  yo^ f i n d  one common denominator -- e l e ~ t r ~ n i c s ,  

NASA procurement p o l i c i e s  incorporate ,  as a p r i n c i p a l  

ingredien t ,  t h e  Armed Serv ices  Procurement Regulations But 

t h e r e  a r e  some d i f f e r e n c e s  between our over-al l  procurement 

program and those  of  t h e  Armed Forces, 

n i f i c a n t  i s  t h e  f a c t  t h a t  we do not  follow up ~ u r  research  

and development c o n t r a c t s  by en te r ing  into agreements f ' o r  

large-scale  product ion, Each experiment i n  space i s  character-  

ized by a high degree of  a t t e n % i o a  CIS ind iv idua l  design snd 

assemblyo Even i n  a sepies ~f p ~ o j e c . t s  having t h e  same 

genera l  purpose -_ 9uch as  t h e  Piorieer apace grsbri; or- ?he 

Explorer and Vanguard s a t e l l i z e s  --_ t h e  payload packages 

vary according t o  t h e  data-gat,hsring experiments planned, 

S ta ted  simply, we are  in t he  research and development bus fnewo  

Seldom, i f  ever ,  w i l l  any ~ w o  o f  our  f l i g h t s  be iden%fcal ,  

One of t h e  most, aig- 

I n  another  important respec t  t h e  con t r ac tua l  au tho r i cy  

of NASA d i f f e r s  rnarke%Py frm %ha% of the Department of Defeme, 
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T h i s  divergence is i n  t h e  f i e l d  of pa t en t  rights, The National 

Aeronautics and Space Act s p e c i f i c a l l y  r e q u i r e s  t h a t  when 

invent ions  grow out of t h e  work performed f o r  NASA under con t r ac t ,  

we must acqui re  t h e  t i t l e  t o  them f o r  t h e  Government. 

know, t h i s  is  q u i t e  d i f f e r e n t  from t h e  procedure followed by 

t h e  Department of Defense, 

requirement 

i n t e r e s t  i n  invent ions t o  a royal ty-free l icense .  

A s  you 

Operating under no such s t a t u t o r y  

t h e  Armed Forces normally confine t h e i r  p roper ty  

I t h i n k  it obvious t h a t  two such cont ra ry  pa ten t  p o l i c i e s ,  

followed by Government agencies  working i n  c lose ly  r e l a t ed  

f i e l d s  of research  and development, can be det r imenta l  t o  t h e  

kind of cooperation t h a t  we must have from indus t ry  if  our 

j o i n t  e f f o r t s  are  t o  go forward with e f f ec t iveness  and urgency. 

We are  q u i t e  aware of t h e  a t t i t u d e  of indus t ry  -- your indus t ry  

i n  p a r t i c u l a r  -- on t h i s  matter, 

On t h e  o t h e r  hand, you must r e a l i z e  t h a t  t h e s e  r u l e s  a re  

wr i t t en  i n t o  t h e  law, and we cannot ignore them. The Adminis- 

t r a t o r  of NASA has  w t h o r i t y  t o  waive t h e s e  pa ten t  r i g h t s ,  but 

only i f  he judges t h i s  a c t i o n  i s  c l e a r l y  i n  t h e  publ ic  i n t e r e s t ,  

As an in te r im measure, we published r ecen t ly  i n  t h e  Federal  

Reg i s t e r  a statement of condi t ions under which r eques t s  f o r  

waivers of t h e  pa t en t  c l auses  might be considered. As I 

th ink  you know, NASA will h o l d  publ ic  hear ings on t h i s  matter 

o f  waivers i n  mid-May. 

will want t o  review t h i s  e n t i r e  matter, 

I n  due course, I am sure ,  t h e  Congress 

In  t h e  meantime, we 
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a re  going t o  make every e f f o r t  t o  adminis te r  t h e  l e g a l  

requirements i n  t h e  pa t en t  f i e l d  f a i r l y  and ob jec t ive ly ,  

with due regard f o r  t h e  i n t e r e s t s  of  both Government and 

industry.  

Now t h a t  I have t a lked  about my f a v o r i t e  s u b j e c t ,  l e t  

me t u r n  t o  yours,  t h e  e l ec t ron ic  industry.  I n  t h i s  space 

bus iness ,  w e  depend upon you t o  make v i t a l  con t r ibu t ions  t o  

t h r e e  major areas: design and f a b r i c a t i o n  of c e r t a i n  of our  

payloads; t r ack ing ,  data a c q u i s i t i o n  and reduct ion;  and 

guidance and con t ro l  of boos te r  rocke ts ,  

A s p e c i f i c  example w i l l  i l l u s t y a t e  how g r e a t  i s  our  

dependence upon high-quality,  s p e c i a l  purpose e l e c t r o n i c  gear.  

A few minutes a f t e r  midnight, t h e  morning of March 3 ,  our 

United S t a t e s  team of NASA, t h e  Army and JPL launched from 

Cape Canaveral a deep space probe, Pioneer  I V ,  I t a  con ica l  

payload weighed 13.4 pounds and measured 20 inches i n  l eng th  

and 9 inches i n  diameter. 

Within those  limits of weight and s i z e ,  there  was pack- 

aged t h e  following: two Geiger-MuePler t ubes  t o  measure 

r a d i a t i o n  -- one of t h e s e  was sh ie lded  w i t h  l ead  t o  cu t  out 

a l l  but high energy r a d i a t i o n ;  a photo-e lec t r ic  sensor ,  

shaped l i k e  a p i s t o l ,  t o  test i t s  effectiveness near the 

moon i n  a c t i v a t i n g  p ic ture- tak ing  mechanisms i n  f u t u r e  space 

mechanisms; a de-spin mechanism, t o  slow down t h e  spinning of  
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t h e  payload package so  t h e  above-mentioned sensor  could perform 

1:s mission, and t e l e n e t r y  equipment. 

The te lemet ry  equipment included a battery-powered r a d i o  

t ransmi%+ar,  with t h r e e  sub-car r ie rs ,  designed t o  t r ansmi t  

cont inuously on a frequency of 960.05 megacycles f o r  about 90 

hours,  using 180 m i i l i - w a t t s  of  power, The t r a n s m i t t e r  had 

t o  t e l eme te r  information about r a d i a t i o n ,  about opera t ion  o f  

t h e  photo-e lec t r ic  sensor ,  (which, i n c i d e n t a l l y ,  d idn ' t  

-,crate because it was se t  t o  work only a f t w  t h e  probe got  

wi th in  about 20,000 mi l e s  of t h e  moon. Actual ly ,  t h e  c l o s e s t  

approach was 37,000 miles). There was a l s o  a monitor device,  

i n c x p o r a t i n g  a germanium diode, t o  r epor t  on t h e  r a d i o  

beaconRs  t r ansmi t t ed  pawer a t  t h e  source,  and an independent 

arrangement wher2by opera t ion  of t h e  de-spin device was 

%elemetoered t o  t h e  grcund s t a t i o n ,  

I have gone i n t o  a11 t h i s  d e t a i l ,  because I t h i n k  it 

important t o  emphasize our dependence upon good communications 

between our  space paylQads and data-receiving s t a t i o n s  on 

ea r th ,  It has  been widely yeported t h a t  Pioneer  I V  co3tirnued 

t o  send back data u n t i l  it had t r a v e l e d  more than  &06,000 

miles from t h e  su r face  of t h e  earxh, t h e  longes t  communica- 

t i o n s  l i n k  i n  h i s t o r y ,  Since then ,  of  course,  it has con t imed  

i t s  f l i g h t  i n t o  o r b i t  sround t h e  sun. I hope I may be forg iven  

i f ,  i n  t h i s  connection, I Rote t h a t  t h e  406,000 miles  was a 

d i s t a n c e  approximately 32,000 mi l e s  g r e a t e r  than  t h a t  announced 



by t h e  Russians f o r  t h e i r  Lunik -- with an adver t ized  payload 

of almost 800 pounds, 

The u s e f u l  l i f e  of Pioneer I V ,  however, l a s t e d  only as  

long as t h e  t r a n s m i t t e r ' s  s i g n a l s  were received i n t e l l i g i b l y  

on e a r t h ,  and not one second longer.  

Today, unfor tuna te ly ,  our ra te  of progress  i n  explor ing 

space is  handicapped by our l ack  of an adequate payload capac- 

i t y ,  Even w i t h  t h e  except iona l  e f f o r t s  you and o t h e r s  have 

made t o  min ia tu r i ze  experiments and t h e  equipment t o  t ransmi t  

da t a  back t o  ground r ece iv ing  equipment, t h e r e  a r e  very r e a l  

l i m i t a t i o n s  t o  t h e  scope of t h e  experiments we can mount upon 

t h e  p r e s e n t l y  a v a i l a b l e  launching vehic les .  

a r e  l i m i t e d  t o  f i r s t -gene ra t ion  experiments f o r  t h e  next 1 2  

months, 

E s s e n t i a l l y ,  we 

To remedy t h i s  s i t u a t i o n ,  w e  a r e  working with g r e a t  

determinat ion and v igo r  t o  improve p resen t  systems and t o  

develop l a r g e r  boos t e r s  and upper s t age  rockets .  . . i n  f a c t ,  

complete veh ic l e  systems. , .designed s p e c i f i c a l l y  f o r  t h e i r  

space missions. 

development w i l l  make more c e r t a i n  and more economical t h e  

work we want t o  do i n  space i n  t h e  yea r s  immediately ahead. 

Money spent now f o r  propuls ion systems 

The r a t i o  of weight between t h e  launching veh ic l e  o f  

Pioneer I V  and i t s  payload was 10,000 t o  1, and even WPr'eR we 

begin using t h e  launching systems of t h e  Atlas c lass ,  t h e  
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r a t i o  w i l l  s t i l l  be about a thousand t o ' o n e .  The new engine 

systems w e  w i l l  be using some y e a r s  from now, w i l l  have a 

r a t i o  between launching weight and payload of about 200 t o  1, 

f o r  i n t e r p l a n e t a r y  missions, and perhaps as low as  50 t o  1, 

f o r  s a t e l l i t e  uses. 

Today's payloads, on a pe r  Fcund bas is  of u s e f u l  ins t ru-  

mentation a r e  enormously expensive. Th i s  i s  f o r c i n g  u s  t o  

perform our planning operat  ions  very ca re fu l ly ,  Frankly, I 

t h i n k  t h e  program we have l a i d  on f o r  t h e  next two o r  t h r e e  

yea r s  i s  more r e a l i s t i c  and is  r e a l l y  a b e t t e r  program from 

almost every poin t  of view because o f  t h e  need f o r  t h i s  

c r i t i c a l  examination of both t h e  technology and economics 

involved i n  maximizing t h e  e f f i c i e n c y  of use of payload pack- 

ages during t h e  per iod p r i o r  t o  t h e  a v a i l a b i l i t y  of more 

adequate propuls ion systems, 

As we p r e s s  forward i n  our e f f o r t s  t o  achieve more t h r u s t  

and maximum r e l i a b i l i t y  i n  t h e s e  propuls ion systems, we f i n d  

ourse lves  smack up a g a i n s t  another  area i n  which we need very 

expert  a s s i s t ance .  As I see it, w e  w i l l  be r equ i r ing  very 

great con t r ibu t ions  from t h e  e l e c t r o n i c s  indus t ry  t o  improve 

our means f o r  guidance of space v e h i c l e  systems, not  only f o r  

t h e  naiming8* of them during t h e  per iod of t a k e o f f ,  but  a l s o ,  

and perhaps more importantly,  during t h e  powered f l i g h t  of 

t h e  upper s t ages ,  thid-course2t guidance i n  t h e  vernacular  of 

t h e  t rade .  When we begin sending space probes toward t h e  
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p l a n e t s ,  w e  are  faced with t h e  f a c t  t ha t  we don't  know 

p r e c i s e l y  where t h e s e  p l a n e t s  a r e ,  out i n  space, Right now, 

f o r  example, we donat know where Venus is  wi th in  50,000 miles;  

t h i s  i s  t h e  accuracy of our astronomical data, 

know y e t  how t o  gauge our veh ic l e  v e l o c i t y  wi th  t h e  p rec i s ion  

t h a t  i s  required,  Assuming p e r f e c t  i n i t i a l  guidance, an e r r o r  

of  only one f o o t  pe r  second i n  Paunch v e l o c i t y  would r e s u l t  

i n  a miss-distance from Venue -- if we knew where t h e  p lane t  

was -- of  25,000 miles ,  The guidance and c o n t r o l  problems 

a r e  enormous; so a r e  t h e  con t r ibu t ions  needed from men and 

organiza t ions  s k i l l e d  i n  t h e  a r t  of e l e c t r o n i c  a p p l i c a t i o n s  

t o  t h e s e  problems, 

And we donot 

In  t h e  al l - important  e f f o r t  t o  advance bas i c  knowledge, 

it is  of course impossible t o  p r e d i c t  t h e  p r e c i s e  na ture  of 

what w i l l  be learned. 

which we as  a na t ion  a r e  bound t o  b e n e f i t  from our space 

a c t i v i t i e s ,  , i n  a d o l l a r s  and cen t s  way, .and sooner than  

But t h e r e  a r e  a l r eady  v i s i b l e  ways i n  

many would have imagined poss ib l e  even a short t ime ago, 

The two most f r equen t ly  c i t e d  examples a r e  t h e  Vanguard 

11, t h e  cloud cover s a t e l l i t e  t h a t  sen$ back over a q u a r t e r  

of a m i l l i o n  f e e t  of taped s igna l s ,  Although it was only a 

f a l t e r i n g  first s t e p  on t h e  road t o  development of a g loba l  

weather f o r e c a s t i n g  system, Vanguard I1 was a very g r e a t  

accomplishment The s c i e n t i s t s  and engineers  involved now 

have a much c l e a r e r  understanding of what must  be done t o  
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develop a p r a c t i c a b l e  system and we are  planning t h e  fol low- 

on program with g r e a t e r  assurance than  we had before  t h a t  

f l i g h t  , 

Communications s a t e l l i t e s  a l s o  o f f e r  g r e a t  promise. The 

need f o r  r ap id  and r e l i a b l e  g loba l  communications f o r  t h e  

m i l i t a r y  is  obvious; and s t u d i e s  have shown tha t  t h e r e  is 

bound t o  be a g r e a t  increase  i n  requirements f o r  commercial 

g loba l  communications a l so .  

t e d  an increase  i n  t h e  t o t a l  of overseas  messages from t h e  

l,5OO,OOO l e v e l  which ex i s t ed  i n  1950 t o  3,000,000 i n  1960, 

and t o  21,000,000 by 1970. 

Independent analyses  have predic- 

The use of s a t e l l i t e s  o f f e r s  t h e  p o s s i b i l i t y  of s o l u t i o n  

t o  t h i s  growing problem of world communications, Using e x i s t -  

ing microwave techniques,  a s a t e l l i t e  system could be provided 

with almost unlimited bandwidth, 

t h e  equivalent  of 1,000 voice channels, would f i n d  g r e a t  

u t i l i t y  i n  t h i s  f e a t u r e ,  There are seve ra l  p o s s i b l e  tech- 

niques f o r  such use of s a t e l l i t e s ;  t h e y  d i f f e r  markedly i n  

t h e  complexity of t h e  e l e c t r o n i c s  c a r r i e d  i n  t h e  s a t e l l i t e  

and i n  t h e  s i z e  and ex ten t  of t h e  ground-based equipment which 

w i l l  be requi red ,  

Te lev is ion ,  which r e q u i r e s  

A technique we a re  going t o  explore w i l l  be a so-called 

pasgive system, w i t h  n e i t h e r  r e c e i v e r  nor t r a n s m i t t e r  being 

c a r r i e d  by t h e  sa te l l i t e ,  The t r ansmi t t ed  energy can be 
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beamed a t  t h e  s a t e l l i t e ,  but t h e  r e f l e c t e d  energy w i l l  spread 

out i n  a l l  d i r e c t i o n s ,  and because of t h i s ,  very weak s i g n a l s  

must be de tec ted  by t h e  rece iv ing  antenna. 

The requirements placed on ground s t a t i o n  equipment i n  

t h i s  system, of course,  w i l l  be tough, High powered t r ans -  

m i t t e r s  w i l l  be needed t o  send a s  much energy up t o  t h e  

s a t e l l i t e  as i s  p rac t i cab le ,  Low noise  0;- very s e n s i t i v e  

r e c e i v e r s  t o  d e t e c t  t h e  very small amounts of power r e f l e c t e d  

from t h e  sphere a l so  w i l l  be needed. We w i l l  have t o  have 

l a r g e ,  s t e e r a b l e  d i r e c t i o n a l  antennas t o  ga the r  as  much of 

t h e  r e f l e c t e d  power as  p c s s i b l e ,  and computers t o  ca lcu la te  

t h e  pa th  of  t h e  aatellfte and poin t  t h e  antennas. 

On t h e  o the r  hand, t h e  passive communications s a t e l l i t e ,  

because it c a r r i e s  no e l e c t r o n i c s ,  l e n d s  i t s e l f  t o  mul t ip l e  

simultaneous party-Pine use. Also, because t h e r e  a r e  no 

frequency determinants  i n  t h e  s a t e l l i t e ,  t h e  bandwidth o r  

amcunt of i n t e l l i g e n c e  c a r r i e d  would not be l imi t ed  as  it 

would be f o r  some o t h e r  systems. 

We p lan  Lo launch a 100-foot-dfaiwter sphere i n t o  o r b i t  

t h i s  f a l l  t o  study t h i s  passive-communications technique. The 

sphere w i l l  be made of p l a s t i c  with a vapor-deposited aluminum 

coat ing  t o  provide a radiowave r e f l e c t i v i t y  of  about 98%. 

1000 mi le s  a l t i t u d e ,  t h e  sphere w i l l  be b r i g h t e r  than  t h e  

North S ta r .  

A t  

In  1960, we expect t o  laxnch two more of t h e s e  
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giant -s ize  s a t e l l i t e s  which, i nc iden ta l ly ,  weigh 150 pounds, 

and communications w i l l  be e s t ab l i shed  using t h e  NASA-JPL 

antenna a t  Goldstone, Calif., and B e l l  Telephone Laboratory's 

equipment a t  Holmdale, N.J .  It is  our hope t h a t  a d d i t i o n a l  

i n d u s t r i a l  o rganiza t ions  may want t o  p a r t i c i p a t e  i n  t h e s e  

experiments. 

Another system, perhaps fa r ther  off', would involve use 

of  s a 3 e l l i t e a  car ry ing  both a r e c e i v e r  and a t r ansmi t t e r .  

S igna l s  beamed from t h e  e a r t h  would be received and then  

immediately rebroadcast  on another  frequency. If t h e  satel-  

l i t e  can be placed i n  o r b i t  a~ an a l t i t u d e  of about 22,000 

miles,  i t s  s?eed w i l l  be such as  t o  cause it t o  appear t o  be 

s t a t i o n a r y  i n  space with respec t  t o  a p o i n t  on t h e  e a r t h ' s  

surface.  Such a system would g;armi.t, use  of very l a r g e  f ixed  

antennas. But t h e r e  are  very d i f f i c u l t  engineering problems 

t o  be solved. 

p r e c i s e  pos i t i on ing  of the s a t e l l i t e  i n  o r b i t ,  f o r  a t t i t u d e  

c o n t r o l  and f o r  supplying power t o  t h e  rece iver - t ransmi t te r  

over a long per iod of time. 

Among t h e s e  w i l l  be t h e  provis ion  of means f o r  

Another area of i n t e r e s t  t o  t h e  e l e c t r o n i c s  indus t ry  is  

d a t a  a c q u i s i t i o n  and computation. These pas t  few weeks my 

associates  and I have appeared before Congress t o  expla in  our 

need f o r  a $48 m i l l i o n  supplemental t o  the f i s c a l  year  1959 

appropriat ion.  

increas ing  and improving our t r ack ing  f a c i l i t i e s .  Extension 

About $12 m i l l i o n  of t h a t  sum w i l l  be used f o r  



of t h e  mini t rack e l e c t r o n i c s  t r a c k i n g  system by establishment 

of f o u r  new s t a t i o n s ,  loca ted  i n  Alaska, t h e  nor thern  p a r t  of 

t h e  con t inen ta l  U.S., Newfoundland, and Northern Europe, 

t o g e t h e r  wi th  i n s t a l l a t i o n s  of improved equipment a t  o t h e r  

s t a t i o n s , w i l l  cos t  #3,300,000. I n s t a l l a t i o n s  o f  85 f o o t  radar 

d i shes ,  similar t o  our Goldstone S t a t i o n ,  i n  A u s t r a l i a  and 

South Afr ica  w i l l  enable t h e  t r a c k i n g  of probes sen t  deep i n t o  

space, $3,350,000 w i l l  permit i n i t i a t i o n  of t h e  procurement of 

these un i t s .  

a c q u i s i t i o n ,  t r ack ing ,  communications, and a s soc ia t ed  systems, 

a t  a l o c a t i o n  i n  Southern Texas, f o r  t r ack ing  mid-course re- 

e n t r y  and landing of t h e  P ro jec t  Mercury o r b i t a l  capsules. 

P r o j e c t  Mercury i s  t h e  name of our program aimed a t  p lac ing  

a man i n t o  an o r b i t  around e a r t h  and r e tu rn ing  him safe ly .  

The remaining $5,250,000 is  f o r  p r e c i s i o n  r ada r  

As I mentioned before ,  Pioneer I V  e s t ab l i shed  a record 

communications l i n k  of over l+OO,OOO miles.  

f a i r l y  sho r t  t ransmiss ion  l i n k  when we consider  probes 

t r a v e l i n g  far beyond t h e  moon. 

forward t o  t h e  i n s t a l l a t i o n s  of MASERS and parametr ic  ampli- 

f i e r s  f o r  use i n  connection w i t h  our b i g  dishes .  We must 

l e a r n  how t o  maintain communications up t o  4.0 m i l l i o n  mi les  

in 1960 and t o  hundreds of m i l l i o n s  of  miles as soon t h e r e a f t e r  

a s  possible. 

But t h a t  was a 

That is why we a r e  looking 

As f o r  data handling, some experiments w i l l  r e q u i r e  t h e  

t ransmiss ion  of raw da ta  half  way around t h e  world from t r a c k i n g  



s t a t i o n s  t o  computation c e n t e r s  i n  t h e  U.S. Other experiments 

may r equ i r e  t h e  p a r t i a l  reduct ion  of da t a  a t  t h e  rece iv ing  

s i t e  before  transmission. 

In  genera l ,  we w i l l  u t i l i z e  data reduct ion  c e n t e r s  i n  t h e  

U.S. t o  analyze t h e  data and y i e l d  useable  s c i e n t i f i c  informa- 

t i on .  

computing cen te r  here  i n  Washington which w i l l  be expanded 

s u b s t a n t i a l l y  i n  t h e  next few years ,  another  computing cen te r  

a t  NASA-JPL i n  Pasadena, and we p lan  t o  use t h e  Defense Depart- 

ment's Space Track i n s t a l l a t  ion  a t  Cambridge and t h e  computing 

cen te r  a t  t h e  Space Technology Labora tor ies  i n  L o s  Angeles. 

We a r e  wel l  along i n  t h i s  respec t .  We have t h e  Vanguard 

To s m  up, it has  been my p r i v i l e g e  t o  be a s soc ia t ed  

wi th  t h e  development of  a number of new f i e l d s  of technology 

during t h e  p a s t  32 yea r s  -- first, t h e  sound motion p i c t u r e  

business ,  then  t h e  anti-submarine warfare game, then  t h e  

atomic energy program and now the  space business.  Each of 

t h e s e  has requi red  tb,  ingenui ty ,  t h e  s e r v i c e s  and t h e  dynamic 

d r i v e  of t h i s  g r e a t  indus t ry  of yours. Whatever t h e  immediate 

t a s k  may be, your con t r ibu t ions  w i l l  doubt less  be j u s t  as  

app l i cab le  t o  t h e  s t rengthening of m i l i t a r y  technology as  they  

w i l l  be t o  t h e  development of our g r e a t e s t  human resource -- 
knowledge. In  t h i s  s p i r i t  of high adventure I look forward 

with you t o  t h e  e x c i t i n g  days ahead. 

f e rven t  hope t h a t  our p u r s u i t  of t h e  unknown i n  space may 

prove t o  be important mechanism f o r  br inging men and na t ions  

I do t h i s  with t h e  
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t o g e t h e r  f o r  peaceful  co l l abora t ion  and competit ion r a t h e r  

t h a n  a s  an added element i n  t h e  cold war which is  d ra in ing  

t h e  world of  energ ies  t h a t  ought t o  be put t o  use f o r  man's 

b e n e f i t  everywhere. 

# # #  
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NASA W I L L  FORMULATE SPACE SCIENCE WORKING GROUPS 

The National Aeronautics and Space Administration plans to 

enlist the aid of a broad representation from the educational, in- 

dustrial and scientific communities in carrying out its space sciences 

program, De, T, Keith Glennan, NASA Administrator, announced today, 

Under Dp0 Homer E, Newell, Jr, , NASA's Assistant Director for 

Space Sciences, the program calls for the formation of a number of 

working groups -- one for each major project area -- to assure that 
programmed experiraents are conducted rapidly and effectively. 

Working group rnelgbers will include scientists and engineers 

actively engaged in the reseach, development and testing, as well 

as NASA managers of specific proJects. 

projects following initial evaluation by Newellts staff to correlate 

scientific objectives with future satellite and space probe launchings, 

Working groups will receive 

Project areas in which working groups will be formed include: 

interplanetary observations; orbiting astronomical observatories; 

lunar and planetary surfaces; magnetic fields and plasrms, and 

ionospheres. 

As needs indicate, Dr, Newell said, additional working groups 

will be established, 

NASA RELEASE NO. 59-102 

I I 1  I I1 



NATIONAL AERONAUTICS ANI) SPACE ADMINISTRATION 

WUWIMOTOM IS, 0. C. 

EX 3-3260 
ES. 7827 

NASA CONTRACTS FOR FEBRUARY 

NASA m o t e  $11,910,000 worth of research and development 

contracts during February. 
Largest was a $lO,5OO,OOO contract with McDonnell Aircraft 

Company for Project Mercupy -- the program to put man in space. 

Selection of McDonnell was announced earlier, Ultimately this 

project is expected to cost  about $15,OOO,OOOe 

Other February contracts were with: 

Smithsonian Institution -- $470,000 for electronie tracking 
and data reduction equipment; 

Aerojet General Corp, -- $l7O,OOO f o r  shipping rigs fQP 

Aerojet Senior boosters to be used in Project Scout, the four-stage 

all-solid propellant test vehicle to be ready in 1960; 
Minneapolis-Honeywell Regulator Company -- $770,000 f o r  the 

guidance system to be used in Project Scout. 

-END- 

NASA RELeASE NO, 59-103 

I 1 1  T I I  



Address of 
Dr .  T. K e i t h  Qlennan, Administrator 

Nat ional  Aeronautics and Space Administration 
Colloquium at the 

California I n s t i t u t e  of Technology 
Pasadena, Ca l i fo rn ia  

March 20, 1959 

The theme of t h i s  colloquium - The Realities of Space Explorat ion - 
seems t o  m e  t o  be a d i r e c t  r e f l e c t i o n  of the o f t e n  expressed philosophy 

of our  d is t inguished  col league and host  - Lee DuBridge. 

somewhat of the gay blade who quipped t o  h i s  g i r l  f r i e n d  as they sat 

down t o  d inner  i n  one of the b e t t e r  r e s t a u r a n t s  i n  U s  Angeles - "You 

know m e  - b ig  hear ted  O t i s  - but  read the  p r i c e s  first.  

He reminds me 

I f  

J u s t  last  week i n  Washington, speaking t o  an audience assembled by 

the organiza t ion  known as Resources f o r  the Future,  D r .  DuBridge had 

t h i s  t o  say. 

of t he  fu tu re?  To t e l l  you the  t r u t h ,  it seems p r e t t y  l i k e l y  that  f o r  

"What is  the  connection between o u t e r  space and resources  
t 

t h e  next few years  the explora t ion  of o u t e r  space i s  l i k e l y  t o  t u r n  out  

t o  be one of our  b e s t  methods of using up n a t u r a l  resources  rather than 

conserving them o r  increas ing  them". 

recent  testimony before  one of the Congressional committees where I had 

predic ted  a b i l l i o n  d o l l a r  budget f o r  space research i n  the near  fu tu re .  

For he went on t o  say "Any budget i tem tha t  amounts t o  a b i l l i o n  d o l l a r s  

Apparently he had heard of my 

a year i s  bound t o  be a real headache f o r  the budget makers. 

p red ic t  they w i l l  ask some pointed quest ions about where a l l  t ha t  money 

And I 

i s  going". 

Having commented, somewhat skep t i ca l ly ,  on the  pie-in-the-sky 

proposals  of some space en thus i a s t s ,  D r .  DuBridge then e s t ab l i shed  - h i s  

p o s i t i o n  thus ly  -- and I quote: "Let  me has ten  t o  make c l e a r  that  I 
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t h ink  a good sound program of space research,  space explorat ion,  and 

possibly space e x p l o i t a t i o n  i s  worth a b i l l i o n  d o l l a r s  a year t o  us  -- 
possibly very much more than  that. I favor  a bold, imaginative and 

extensive program of space a c t i v i t i e s  covering both m i l i t a r y  and 

c i v i l i a n  p o s s i b i l i t i e s  - including many reasearch ventures  whose 

p o t e n t i a l  value,  whether m i l i t a r y  o r  c i v i l i a n ,  cannot possibly be 

foreseen. My only hope i s  t h a t  t h i s  program can be based on r e a l i t i e s  

r a t h e r  than  on fanc ies .  With t h i s  hope, D r .  DuBridge, I th ink  the  

National Aeronautics and Space Administration can be said t o  be f u l l y  

sympathetic. 

# 

I regret t ha t  I could not  be present  throughout t h i s  colloquium 

f o r  what must have been a r e a l l y  e x c i t i n g  and s t imula t ing  s e r i e s  of 

papers on the r e s u l t s  t o  date, the present  programs and the poss ib le  

f u t u r e  of s c i e n t i f i c  explora t ions  i n  o u t e r  space. And I am wi l l ing  t o  

b e t  t h a t  not  a l l  of t h e  speakers adhered scrupulously t o  the  l i n e  that  

D r .  DuBridge and I would fol low.  That, gentlemen, i s  as it should be. 

Progress  i s  made through a combination of provocative,  o f t e n  seemingly 

wild-eyed proposals  and the e f f o r t s  of those who have t o  deal with the  

reali t ies of providing the  means and the  mechanisms f o r  t h e i r  accom- 

plishment.  

Since t h i s  l a t t e r  r e s p o n s i b i l i t y  is  one i n  which I now have a 

part ,  i t  occurred t o  m e  that  I might use t h i s  opportuni ty  t o  t e l l  you 

something about the r e a l i t i e s  of l i f e  i n  the Washington headquarters  

for space explorat ion.  As I do th i s ,  I hope you w i l l  keep i n  mind 

that  the first r e a l  man-made objec t  t o  be propel led i n t o  space and i n t o  

a s a t e l l i t e  o r b i t  was launched a l i t t l e  less than  eighteen months ago. 
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With tha t  admonition, l e t  m e  g ive  you a b i r d ' s  eye view of the w a y  i n  

which an agency l i k e  the National Aeronautics and Space Administration 

i s  conceived, i s  born and begins t o  func t ion  i n  a f i e l d  of endeavor 

that  prev ious ly  had been hardly touched by m a n .  

It has been suggested t o  me that  few people know how much and 

what type of e f f o r t  i s  involved i n  g e t t i n g  underivay an opera t ion  of 

the magnitude of t h e  one we are attempting t o  c a r r y  on a t  NASA. I 

must confess  that I had l i t t l e  understanding of these problems when I 

was sworn i n  on August 19, 1958. I saw the job then, and I see i t  now, 

as one which must be c a r r i e d  on w i t h  a sense of urgency similar t o  that  

which kept many of us  a t  our  desks and i n  the l a b o r a t o r i e s  seven days 

a week during World War 11. I s a w  it, too, as an a c t i v i t y  somewhat 

unique i n  the sense that  we were crea ted  as an agency whose p r i n c i p a l  

purpose was t o  be the extension of man's knowledge through a program 

of research and development and explora t ion  of the atmosphere and of 

space e 

Looking a t  the s i t u a t i o n  r e a l i s t i c a l l y ,  my only r e g r e t  w a s  and is 

that  the undertaking was es t ab l i shed  as a r eac t ion  t o  the a c t i v i t i e s  

and accomplishments of another  country rather than t o  s a t i s f y  our  own 

convict ion that s c i e n t i f i c  inqui ry  and the  app l i ca t ion  of t he  knowledge 

t o  be gained through research f o r  the b e n e f i t  of mankind i s  i n  and of 

i t s e l f  an a c t i v i t y  worthy of t he  determined support  of t he  people of 

t h i s  g r e a t  nat ion.  

i t y  t o  p a r t i c i p a t e  i n  t h i s  exc i t i ng  adventure. 

Be that  as it  m a y ,  we are g r a t e f u l  f o r  t he  opportun- 

You w i l l  r e c a l l  that  i t  took some time, a f t e r  Sputnik I, f o r  t he  
m 

Administration and the Congress t o  determine what, exact ly ,  whre t o  be 
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the purposes of our space exploration and the methods by which they 

might best be achieved. It then  took add i t iona l  time t o  decide what 

type of organiza t ion  should be given the r e s p o n s i b i l i t y  f o r  t he  pro- 

gram t o  pass the necessary l e g i s l a t i o n  f o r  approval by the President .  

Thus i t  happened t h a t  the National Aeronautics and Spade Act d i d  not 

become law u n t i l  the 29th of labt  July, and, t h a t  t h e  rFsu l t ing  Agency - 
NASA - became an operat ing e n t i t y  not  q u i t e  six months ago. 

I 

I 

Here l e t  me d ig res s  f o r  a moment to r e f l e c t  on the  s ign i f i cance  

of t he  law. As you know, the Act dec la re s  "it i s  the pol icy  of t he  

United States tha t  a c t i v i t i e s  i n  space should be devoted t o  peaceful  

purposes f o r  the b e n e f i t  of a l l  mankind." 

c i v i l i a n  a c t i v i t i e s  from research and development f o r  m i l i t a r y  objec t -  

i ves ,  i t  reserves  t o  the Department of Defense the  conduct of space 

a c t i v i t i e s  having t o  do primari ly  with t h e  development of weapons 

Separat ing these  so-cal led 

I 

systems, w i t h  m i l i t a r y  operat ions o r  with the defense of the nat ion.  

Speaking of realities, such a sepa ra t ion  i n  the  space f i e l d  i s  d i f f i -  

c u l t ,  i f  not almost impossible,  as you w e l l  know. The Congress, 

w i t h  sober  second thought, r e a l i z e d  it, too, and provided mechanisms 

such as the Space Council and t he  Civ i l ian-Mil i ta ry  Liaison Committee 

t o  s tudy poss ib le  j u r i s d i c t i o n a l  c o n f l i c t s  and advise  the  President ,  

who was given the f i n a l  au tho r i ty  f o r  a l l o c a t i o n  of r e s p o n s i b i l i t y  f o r  

t he  conduct of s p e c i f i c  p ro jec t s .  Provis ion i s  made, of course, f o r  

keeping the m i l i t a r y  departments aware of o u r , a c t i v i t i e s ,  and they are 

expected t o  rec iproca te .  Speaking of reali t ies again,  i t  must be c l e a r  

that  unless  very determined and sus ta ined  e f f o r t  i s  made, such i n t e r -  

changes w i l l  tend t o  be less than complete under normal operat ing con- 

I 
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ditions. W e  are making a substant ia l  e f f o r t  t o  assure good i n t e r -  

change of information; we in tend  t o  cont inue that e f f o r t .  

I n  add i t ion  t o  probable mili tary appl ica t ions ,  w e  have every 

r igh t  t o  expect that some of these a c t i v i t i e s  i n  space w i l l  r e t u r n  

t o  the na t ion  economic b e n e f i t s  of great value - t o  quote the famil- 

i a r  examples, the p red ic t ion  of weather condi t ions and the  development 

of use fu l  and economic methods f o r  world wide communicdtions systems. 

But our  main channel of e f f o r t  - our  bas i c  purpose, as I see i t  - 
i s  the p u r s u i t  of knowledge, aside from m a n  himself, our  g r e a t e s t  

human resource.  The subsequent app l i ca t ion  of t ha t  knowledge t o  use- 

fu l  purposes - c i v i l i a n  o r  m i l i t a r y  -- i s  an a c t i v i t y  i n  which we 

w i l l  play a 

opera t iona l  

by c i v i l i a n  

them. 

s i g n i f i c a n t  part, as well ,  but  only t o  the point  where 

systems have been shown t o  be feasible o r  are i d e n t i f i e d  

o r  m i l i t a r y  agencies as merit ing f u r t h e r  development by 

Now back t o  my n a r r a t i v e .  H u g h  Dryden and I were nominated by 

t h e  President  for the pos ts  of Administrator and Deputy Administrator 

of NASA on the  8 th  of last August, j u s t  t e n  days af ter  he had signed 

t h e  b i l l  i n t o  l a w .  Sworn i n  on the 19th of the month, we set about the 

organiza t ion  of t h i s  new agency. It was our  good for tune  tha t  t he  Space 

Act provided f o r  t he  absorpt ion i n t o  NASA of the 43-year-old National 

Advisory Commitkee f o r  Aeronautics t oge the r  with a l l  of i t s  personnel,  

property,  p r o j e c t s  and( funds. By t h i s  a c q u i s i t i o n  we were provided 

with a s t rong  foundat ion on whibh t o  bui ld  our  new organiza t iona l  

s t r u c t u r e ,  NACA brought us a staff of nea r ly  8,000 h ighly  t r a i n e d  
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scientists, engineers, and administrative people capable of contri- 

buting materially t o  almost any research program having to do with 

flight. As m a n y  of you know, there is hardly an area of research and 

design in the field of manned and unmanned flight that has not drawn 

heavily on studies made by NACA. 

this great organizhtion years ahead of the field in providing the 

fundamental information on which new developments in propulsion systems 

and airframes could be based. More than that, NACA people had a long 

record of happy and productive relationships, both with industry and 

with the military services. 

Distinguished leadership had kept 

I 

It soon became clear to most interested parties, however, that a 

simple expansion of the efforts of the NACA people would not suffice 

to handle the new responsibilities of NASA. 

essentially non-competitive existence, we were thrown immediately into 

a competitive situation with the military services. From an almost 

wholly self-contained research and development activity, somewhat re- 

moved from the political scene, we found ourselves faced with the neces- 

sity of protecting that precious research and development capability; 

while at the same time undertaking the organization of expensive and 

difficult projects involving the services of others and calling for 

the development and use of operational systems, such as Project Mercury 

and the rocket engines and vehicles,which would be needed in the near 

and long term future. The talents, equipment, and experience brought 

t o  us by NACA were welcome -- indeed e s s e n t i a l .  

with the utmost dispatch, additional talents in fields of specializa- 

tion not previously of interest to NACA, and we had to develop our 

From what had been an 

But we had t o  acquire,  
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a b i l i t i e s  ti0 l i v e  and accomplish the des i red  r e s u l t s  i n  t h e  climate 

of competit ion and pressure which p r e v a i l s  a t  m a n y  l e v e l s  i n  Washing- 

ton. 

With t h e  t r a n s f e r  from the  Naval Research Laboratory t o  NASA of 

the Vanguard Pro jec t  we acquired the semrices of more than 150 highly 

competent s c i e n t i s t s  and engineers  possessing spec ia l i zed  experience 

i n  t h e o r e t i c a l  and experimental  s t u d i e s  of the upper atmosphere and 

i n  the design and development of payload packages for s a t e l l i t e  vehic- 

l e s .  

o ra to ry  t o  NASA. 

most e f f e c t i v e  and product ive r e l a t i o n s h i p  w i t h  Cal Tech's highly re- 

spected labora tory  staff ,whose i n t e r e s t s  now c e n t e r  i n  the  explora t ion  

of o u t e r  space and whose t a l e n t s  complement those of o t h e r  elements of 

Early i n  December, the Army t r a n s f e r r e d  the  Jet  Propulsion Lab- 

T h i s  dec is ion  began what I f u l l y  expect t o  be a 

the  NASA organizat ion.  

While a l l  of these  discussions and negot ia t ions  were proceeding, 

NASA people were g e t t i n g  t h e i r  c o l l e c t i v e  feet  w e t  i n  t he  business  of 

launching s a t e l l i t e s  and space probes as the  r e s u l t  of t he  t r a n s f e r  of 

c e r t a i n  of these respons ib i l i t l es  t o  NASA from ARPA. 

ment of staff ,  both t echn ica l  and adminis t ra t ive,  was proceeding, 

Thus w e  were plunged overnight  i n t o  f u l l  opera t ion  on seve ra l  f r o n t s .  

We had a cur ren t  launching schedule, not  of our  own making, t o  maintain., 

We had a budget t o  prepare and l e s s  than two months i n  which t o  l a y  

out  the program we would have t o  support  before the Bureau of the Bud- 

g e t  and the Congress. 

pressures  from a l l  sides t o  de l ive r ,  over  night ,  long range plans,  

spec tacular  and immediate r e s u l t s ,  and provide s ta tements  that  would 

s a t i s f y  the  demands of people i n  indus t ry  and educat ional  i n s t i t u t i o n s  

And the r e c r u i t -  

And we were f ind ing  i t  necessary t o  respond t o  
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who wanted word about our  operat ing p o l i c i e s  - information on which 

they might base t h e i r  p e t i t i o n s  f o r  p a r t i c i p a t i o n  i n  our  program. 

Perhaps one e f f e c t i v e  method of r e l a t i n g  t o  you the p i c t u r e  of 

t h i s  changing scene i s  t o  r e s o r t  t o  the use of some s t a t i s t i c s .  

NACA's budget f o r  f i s c a l  ' 59  w a s  set a t  s l i g h t l y  more than  

$100,000,000, almost a l l  of which was t o  be expended i n  i t s  own 

l abora to r i e s .  When NASA took over  on October 1, t h i s  budget jumped 

t o  $335,000,000 as a r e s u l t  of transfers f r o m  the m i l i t a r y  se rv ices  

and an appropr ia t ion  by the Congress'. 

will be taken  soon t o  appropriate $48,000,000 as a supplement t o  

that amount, thus making our  t o t a l  appropr ia t ion  f o r  new ob l iga t ions  

We are hopeful that a c t i o n  

i n  the  cur ren t  f i s c a l  year - 1959 - almost $385,000,000, 

f o r  funds f o r  FY 1960 t o t a l s  $485,000,000. 

then, we w i l l  have a f i v e  fold increase  i n  a c t i v i t y  t o  manage i n  a 

single year .  

Our request  

Measured i n  d o l l a r s ,  

Since much of t h&s  t o t a l  w i l l  be expended by con t r ac to r s  --the 

m i l i t a r y  serv ices ,  indus t ry  and the u n i v e r s i t i e s  -- we have had the  

task of assembling a staff of s p e c i a l i s t s  capable of negot ia t ing  

both i n  the t echn ica l  and business  adminis t ra t ion  areas. Here again 

some s t a t i s t i c s  m a y  be of i n t e r e s t  t o  you. Since October 1 last  

year our  budget and f i s c a l  d i v i s i o n  has grown from a t o t a l  of 18 t o  

31 people. I n  the publ ic  information f ie ld ,where we are s t i l l  under- 

s ta f fedrwe have had t o  increase  f r o m  7 t o  23 people. 

staff cons is ted  of two profess iona l  and one c l e r i c a l  persons. Today 

we have 11 lawyers and 11 support  personnel.  I n  procurement we have 

grown from 10 t o  18 and will r equ i r e  a s u b s t a n t i a l l y  larger staff as 

NACA's legal 
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the  f u l l  load of con t r ac t  negot ia t ions  h i t s  us. 

I n t e r n a t i o n a l  Programs i s  i n  the process  of organizat ion.  

o f f i c e  of Program Planning and Evaluat ion has been es tab l i shed .  

Our personnel people have had t o  process  more than 5,000 appl ica-  

t i o n s  f o r  employment -- mostly non-technical -- i n  the las t  s i x  

months. A s  I r e c i t e  these  f igu res ,  I a m  a l l  t he  more mindful of 

t he  devot ion and e f f o r t  that  has been shown by our  staff members, 

new and o ld  al ike, throughout  t he  d i f f i c u l t  per iod i n  which we f i n d  

ourselves  . 

A new o f f i c e  of 

And an 

On the  technica l  s ide ,  we have had t o  c r e a t e  an e n t i r e l y  new 

organiza t ion  t o  plan and adminis ter  the Space F l i g h t  Development 

tasks that  a r e  so large a part of N A S A ' s  t o t a l  mission. Abe 

S i l v e r s t e i n  -- who spoke t o  you on Thursday and who is  widely 

known and respected f o r  h i s  cont r ibu t ions  t o  research i n  a l l  a reas  

of f l ight ,has  had the immediate job of staffing the  t echn ica l  organ- 

i z a t i o n  that  could properly adminis ter  t h i s  large and growing devel- 

opment undertaking. I know he would be the  las t  t o  say that he has 

completed t h i s  task. 

already accomplished much and t h a t  what he has done, he has done 

w e l l .  

family of Research Centers has added great strength t o  our  Space 

Fl ight  Development organizat ion.  

I w i l l  say without q u a l i f i c a t i o n  that he has 

And the  add i t ion  of the  J e t  Propulsion Laboratory t o  our  

S t i l l  another  way t o  look a t  the  na ture  of our  opera t ion  i s  t o  

l i s t  some of the  meetings w i t h  var ious i n t e r e s t e d  groups and agencies  

t h a t  have kept the management of NASA so f u l l y  occupied s ince  Octo- 

ber 1st. These have been p a r t i c u l a r l y  time-consuming f o r  me. A s  

a un ive r s j ty  president ,  I have been accustomed t o  meeting f a i r ly  

I 1 1  r 11 



- 10 - 
o f t e n  w i t h  our  t r u s t e e s ,  w i t h  alumni organizat ions,with teaching 

groups o r  s tudent  a s soc ia t ions  e I have been reasonably responsive 

t o  i n v i t a t i o n s  f r o m  groups who sought "a speaker w i t h  a message, 

But t he  number of counci ls ,  agencies,  and committees that  i n  recent  

months I have discovered must be kept informed of our progress  i n  

t h i s  s t i l l  glamorous f i e l d  of space research can be descr ibed only 

as phenomenal 

I t  

A s  you know, there are t w o  Congressional Space Committees -- 
t h e  Senate Committee of 15 members, headed by the  Majority Leader, 

and the  House Committee of 25 members,v&Lo.eChairman from Louisiana 

i s  one of t he  ranking Representat ives .  These Committees have per- 

formed an important s e rv i ce  i n  gathering t echn ica l  data and opinions 

on space f l i g h t  from a wide v a r i e t y  of sources ,  They were largely 

i n s t m n e n t a l  i n  shaping our  present  space pol icy;  and it is  a pr iv-  

i l e g e ,  as wel l  as a duty t o  fill them i n  r egu la r ly  on our  progress .  

There are a l s o  the Appropriations Subcommittees with s p e c i a l  

concerns and r e s p o n s i b i l i t i e s  f o r  t h e  f inancing of our aeronaut ica l  

and space programs. There a r e  o t h e r  committees such as the  Govern- 

ment Operations Committee -- that probe the  seeming overlays and 

dupl ica t ions  by the seve ra l  agencies with i n t e r e s t  i n  space matters .  

And the re  a r e  s t i l l  o t h e r  Committees "on the  H i l l "  t o  which we may 

expect to be c a l l e d  f o r  d e t a i l e d  accountings about one aspect  or" 

another  of our  a c t i v i t i e s  e 

During N A S A ' s  first t h r e e  months of operat ion,  t he  Congress was 

i n  recess .  Beginning l a t e  i n  January, we have been i n v i t e d  t o  

Capi tol  H i l l  s i x  times f o r  d e t a i l e d  discussions of our  program. 

And our  appropriat ion hearings are s t i l l  ahead of us. Our key exec- 
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u t i v e s  have invested something l i k e  1500 man-hours i n  preparing 

f o r  t hese  hear ings.  In most ins tances ,  t h i s  has been time w e l l  

spent,  but  i t  i s  a d r a i n  on the mental and nervous energy of busy 

people 

Some a t t e n t i o n  -- yes,  a r a t h e r  considerable  amount of a t t en -  

t i o n  -- must be given t o  the matter of tremendous publ ic  i n t e r e s t  

i n  our  pos ture  and p o s i t i o n  i n  space matters .  

by some that t h i s  publ ic  concern i s  not  a t r u l y  en l igh tened  i n t e r e s t  

-- my own f e e l i n g  i s  that  i f  and when the American people a r e  t o l d  

the f a c t s  of a s i t u a t i o n  they r e a c t  promptly and wisely.  

gardless, it i s  obvious that  by the terms of the Space Acr; our  

opera t ions  must be conducted i n  a go ld f i sh  bowl, w i t h  a l l  the d i s -  

advantages and advantages, i f  any, that  r e s u l t  from such an exposed 

posture  . 

It may be argued 

Re- 

We have adopted the p o s i t i o n  that we w i l l  t a l k  w i t h  candor 

about what we have done -- and t h i s  includes f r ank  d iscuss ions  of 

such of our  experiments as must be c lassed  as f a i l u r e s ,  j u s t  as 

s u r e l y  as it includes r e p o r t s  about our  successes .  But it doe& 

not,  and i n  my opfnion it should not,  include f a n c i f u l  promises 

about what we would l i k e  t o  accomplish i n  the days ahead. Even 

assuming that good for tune  w i l l  smile on all our  f u t u r e  effor ts  -- 
and you and I know t h i s  won't be the case -- we w i l l  s t i l l  do b e t t e r  

by doing first and t a l k i n g  afterwards. 

Because NASA i s  d i r e c t l y  concerned with cont rac t ing  f o r  indus- 

t r i a l  a s s i s t ance  f o r  the first time, we have f e l t  i t  necessary t o  

expla in  our  needs and our  procurement methods t o  the companies w i t h  

which we might be dealing. Conversely, i n d u s t r i a l i s t s  have wished 

1 1 1  1 
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t o  acquaint  us with the i r  c a p a b i l i t i e s .  Since October, our  techni-  

c a l  staff has p a r t i c i p a t e d  every week i n  numerous briefings f o r  and 

by the space, missile, and a i r c r a f t  i n d u s t r i e s .  A t  a rough estimate, 

they have devoted w e l l  over  2,000 man-hours t o  such briefings. 

My own d u t i e s  -- and those of Hugh Dryden -- r equ i r e  a t tendance 

a t  meetings of the National Aeronautics and Space Council, which i s  

headed by the President .  

Occasionally,  e i t h e r  Hugh o r  I are cal led upon t o  s i t  i n  on 

meetings of the Cabinet o r  the National Secur i ty  Council. W e  

spend a good deal of time i n  d iscuss ions  of an informal na ture  w i t h  

the Spec ia l  Ass is tan t  t o  the President  f o r  Science and Technology. 

We've been too  busy i n  t he  last f e w  months t o  keep an accura te  

record of these ou t s ide  meetings. But our  staff has estimated that  

70 per  cent  of our  time - Hugh's and mine - i s  scheduled f o r  con- 

fe rences  of one kind o r  another,  a major i ty  of them away from our  

desks. 

Another group with which NASA has t o  coordinate  i t s  work i s  

the  Civ i l ian-Mil i ta ry  Liaison Committee, set up t o  f a c i l i t a t e  the 

interchange of information between NASA and the DOD. I n  add i t ion  

t o  the Chairman, the Committee has f o u r  members from NASA and f o u r  

represent ing the Armed Forces.  

I n  prepara t ion  f o r  Committee meetings, our  members and t he i r  

a l t e r n a t e s  have t o  put  i n  hours of pre l iminary  staff work, j u s t  as 

we do before  meetings of the Space Council. 

include our  day-to-day, informal d iscuss ions  with the Advanced Re- 

search P ro jec t s  Agency of the Department of Defense, o r  w i t h  var ious  

This time does not 
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other  planning groups within the m i l i t a r y  Services. There i s  no 

way t o  estimate the amount of NASA t i m e  that goes i n t o  such meet- 

ings,  but  c e r t a i n l y  it i s  considerable .  

One of the real p r i v i l e g e s  we have i s  t o  get  away f r o m  the  

desk once i n  a while and spend a f e w  hours o r  days a t  s c i e n t i f i c  

ga ther ings  l i k e  t h i s  Colloquium, where seve ra l  high execut ives  of 

NASA have been occupied f o r  the past two days. W e  f e e l  that meet- 

ings of t h i s  kind are e s s e n t i a l ;  that  they provlde usefu l  opportun- 

i t i e s  f o r  t he  exchange of i deas  and data w i t h  our  col leagues i n  the 

var ious d i s c i p l i n e s  t h a t  bear on space research.  

A l l  of t h i s  r e c i t a l  i s  intended t o  impress you with the f a c t  

t ha t  t h e r e  are only a f e w  hours remaining t o  members of our  top  

t echn ica l  and adminis t ra t ive  staff f o r  the accomplishment of our  

bas i c  purpose. 

i n  t he  f r e n e t i c  a c t i v i t i e s  I have descr ibed,  most of our  s c i e n t i s t s  

and engineers  are working very hard, planning bold, imaginative,  

and extensive programs of space research -- and pressing them 

forward w i t h  great v igo r  and urgency. 

the r e a l i t i e s  of l i f e  i n  Washington when you t h i n k  of t r a n s l a t i n g  

some of your dreams and ideas i n t o  p r a c t i c a l ,  e f f e c t i v e  programs 

of research and development. 

Actually,  of course, while many of us  are engaged 

But i t  i s  w e l l  t o  recognize 

A s  I read over  t h i s  paper i t  occurred t o  m e  that t h i s  audience 

might be g e t t i n g  an idea that  I am complaining about a l l  of t h i s .  

Really - I ' m  not complaining - I'm explaining what our  democratic 

machinery r equ i r e s  of us  whenever we undertake t o  spend large sums 

on l a r g e  en te rp r i zes .  And research and development i n  space i s  a 
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large e n t e r p r i s e  i n  which your money and mine w i l l  be spent .  

I am sa t i s f ied  that, f r u s t r a t i n g  as i t  may a t  t i m e s  be, 

t h i s  process  of ours, i n  the long run, w i l l  g ive  u s  more r igh t  

answers than wrong and w i l l  go far ther  than  any o t h e r  system 

toward in su r ing  that  the  b e n e f i t s  of our  research  w i l l  be 

appl ied  f o r  the peaceful  and product ive purposes of mankind. 

The checks and balances that  are b u i l t I n  to our  way of doing 

these th ings  simply r equ i r e  t h a t  a l l  of u s  work at the  tasks 

before  us wi th  d i l l i g e n c e  and with f a i t h  i n  the e s s e n t i a l  

r i gh tness  of t he  democratic process .  

While i t  must be c l e a r  t o  a l l  of you that ou r  task i s  not  

a simple one and that  we have managed, t hus  far, t o  do l i t t l e  

more than get ou r  organiza t ion  under way, I hope i t  i s  a l s o  

c l e a r  that  w e  have acquired s u b s t a n t i a l  momentum. And I am 

happy t o  be able t o  a s su re  you, i n  the words of Dr. -ridge, 

t ha t  our  program and opera t ions  are "based on r e a l i t i e s  rather 
than  on fanc ies .  It 

- END - 
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NASA RELEASE NO, 59-104 
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NASA ANNOUNCES CONTRACT FOR VEGA ROCKET ENGINE 

NASA announced today the signing of a $5 million contract with 
General Electric Company for development of a liquid propellant 

engine to power the second stage of the Vega 'space vehicle. 

The engine will be a modification of the Vangukrcl first stage 

engine, Combined with an Atlas vehicle as the first stage, the Vega 

will be capable of carrying significant payloads on interplanetary 

missions. 1% will have a payload capability of about three tons in 

&n earth satellite orbit, 

Pueled by liquid oxygen and kerosene, the engine will develop some 

35,000 pounds of thrust. 

Additional capabilities are anticipated by addition of a third 

stage to be powered by a storable propellant engine now under develop- 

ment at NASA's Jet Propulsion Laboratory. 

Under the G, E. contract, modifications on the Vanguard engine 

will include development of an ignition system capable of a start 

and restart under space eonditions. 

missions where it is necessary to achieve a coasting period and then 

reignfitiion in order to establish an orbit at high altitudes, 

This will be used on certain 

Delivery of the Vega engine is expected early next year. 

-END- 
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Statement  by 

D r .  T . Kei th  Glennan, Adminis t ra tor  

Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  

before  t h e  

Subcommittee on Governmental Organiza t ion  f o r  Space A c t i v i t i e s  

of t h e  

Senate  Committee on Aeronaut ica l  and Space Sc iences  

March 24, 1959 

Mr. Chairman and members of t h e  Committee: 

I a p p r e c i a t e  t h i s  o p p o r t u n i t y  t o  come be fo re  you today  

t o  d i s c u s s  NASA's r o l e  i n  t h e  n a t i o n a l  space program and ou r  

r e l a t i o n s h i p s  wi th  t h e  Nat iona l  Aeronaut ics  and Space Council ,  

t h e  C i v i l i a n - M i l i t a r y  L ia i son  Committee, t h e  Department of 

Defense, and o t h e r  groups.  

May I s a y  p a r e n t h e t i c a l l y  t h a t  t o  me it i s  a c o n s t r u c t i v e  

and h e a l t h y  t h i n g  f o r  t h e  committees of  Congress t o  be cont in-  

uous ly  concerned about  t h e  p o s s i b i l i t y  of harmful c o n f l i c t s  

and d u p l i c a t i o n  i n  a g e n c i e s  of t h e  F e d e r a l  government. 
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Before I d e s c r i b e  t h e  c u r r e n t  s i t u a t i o n  i n  our  n a t i o n a l  

space e f f o r t ,  I t h i n k  it would be worthwhile t o  review, ve ry  

b r i e f l y ,  t h e  p a s t  h i s t o r y  of  Gur e f f o r t s  i n  r o c k e t r y  and space 

technology,  t h e  road c v e r  which we have t r a v e l e d  t o  d a t e .  

I n  1926, t h e  world 's  f irst  s u c c e s s f u l  f l i g h t  of a l i q u i d -  

f u e l  rocke t  was conducted by an  American s c i e r i t i s t 3  Dr. Robert. 

H. Goddardo 

work i n  r o c k e t r y ,  and had c a l c u l a t e d  t h e  requi rements  t o  send 

man-made obSects  i n t o  space.  I n c i d e n t a l l y ,  Goddard concluded 

t h a t  by proper  use  of t h e  r o c k e t  s t a g i n g  which he had invented ,  

a space v e h i c l e  could be p rope l l ed  t o  t h e  moon! Unfor tuna te ly  

f o r  u s ,  he was r ega rdsd  more s e r i o u s l y  i n  Europe -- e s p e c i a l l y  

i n  Germany .=I- t ,han i n  t h i s  c o r a n t ~ y ,  

E a r l i e r  he had done much p ionee r ing  t h e o r e t i c a l  

There i s ,  I b e l i e v e ,  a sober ing  p a r a l l e l  t o  be drawn 

between our  ceglect of r o c k e t r y  f o r  decades afE;er Goddard and 

t h e  e a r l i e r  Americar, r e f u s a l  t o  recognize  and e x p l o i t  t h e  

p o t e n t i a l i t i e s  of t h e  Wright b ro the r s9  a i r p l a n e o  It was r,ot 

u n t i l  1915 t h a t  t h e  Congress e s t a b l i s h e d  t h e  Nat iona l  Advisory 

Committee f o r  Aeronaut ics ,  t o  "st.udy t h e  problems of f l i g h t , "  

and it was no t  u n t i l  a f t e r  World War I t h a t  we were a b l e  t o  

r e g a i n  a e r o n a u t i c a l  l e a d e r s h i p .  

I n t e n s e  e f f o r t  i n  Germany i n  t h e  f i e l d  of  r o c k e t r y  r e -  

s u l t e d  i n  development ~f t h e  v-2, almost i n  tjme t o  a f f e c t  

profoundly t h e  course of World War XI. That e f f o r t  provided 
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t h e  b a s i s  f o r  Doctor-General Walter Dornbsrger, commander of  

Peenemunde, t o  d e c l a r e  p rophe t i ca l ly ,  some 1 5  yea r s  ago, t h a t  

'tWe have l e d  our  genera t ion  t o  t h e  threshold  of space -- t h e  

road t o  t h e  stars is  open." 

With t h e  end of World War I1 and t h e  resumption of  

peaceful  p u r s u i t s ,  only a very few i n  t h e  U. S. -- with l i m -  

i t e d  funds -- continued t o  work with rocke t s  and miss i les .  

Within t h e  A i r  Force, s t u d i e s  had been followed i n  1946 

by t h e  award t o  what became t h e  Convair Divis ion of General  

Dynamics Corporation of  a con t r ac t  f o r  P r o j e c t  MX-774, t h e  fore-  

runner of t h e  Atlas.  

next year ,  l a r g e l y  f o r  reasons of economy, Convair continued 

t o  work on problems a s soc ia t ed  wi th  development of an  i n t e r -  

con t inen ta l  b a l l i s t i c  m i s s i l e ,  and had accomplished much by 

1953 when t h e  s c i e n t i f i c  breakthrough was achieved t h a t  

permitted packaging a nuc lear  payload with a r e l a t i v e l y  small., 

reasonably l ight-weight but high y i e l d  warhead, 

importance was t h e  A i r  Force sponsorship,  beginning i n  1951, 

of  development of  rocket  engines with l a r g e  t h r u s t  by t h e  

Rocketdyne Divis ion o f  North American Aviation, Inc. 

Although t h i s  p r o j e c t  was cancel led t h e  

O f  equal  

The Navy a l s o  contr ibuted t o  peacetime development of 

rocketry.  Natural ly ,  i t s  missile programs were o r i en ted  t o  

r e f l e c t  requirements pecul ia r  t o  t h a t  service;  launching a 

missile from t h e  deck of a r o l l i n g ,  p i t ch ing  sh ip  posed 
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numerous problems, i n c l u d i n g  t h e  need t o  p e r f e c t  s p e c i a l  guid- 

ance appa ra tus .  With its Viking and Aerobee missile programs, 

t h e  Navy became a c t i v e  i n  upper  atmosphere r e s e a r c h ,  l e a r n i n g  

much about t h e  atmosphere a t  a l t i t u d e s  above 100 miles, and 

t h e  i n s t r u m e n t a t i o n  and o p e r a t i o n  of such missi les ,  

S i m i l a r l y ,  Army i n t e r e s t  i n  b a l l i s t i c  m i s s i l e s  and 

r o c k e t r y  was maintained a f t e r  t h e  war, and t h e  c a p a b i l i t i e s  

o f  t h e  p ionee r ing  Jet  Propuls ion  Laboratory,  ope ra t ed  under 

c o n t r a c t  by t h e  C a l i f o r n i a  I n s t i t u t e  of Technology, were 

s t r eng thened  and en larged .  

t h e  t a l e n t s  of about  125 German s c i e n t i s t s  and eng inee r s  who 

had worked on t h e  V-2. Using both r e c o n s t r u c t e d  V-2ts and 

t h e  WAC-Corporal, and f i n a l l y  a combination of  t h e  two, c a l l e d  

Bumper, a l t i t u d e s  of  250 m i l e s  were reached.  

The Army a l s o  employed e f f e c t i v e l y  

A t  Wallops I s l a n d ,  t h e  NACA i n  1945, f o u r t e e n  y e a r s  ago, 

began us ing  r o c k e t s  t o  p r o p e l  i t s  r e s e a r c h  v e h i c l e s  t o  con- 

s t a n t l y  h i g h e r  speeds.  Nearly 3,300 f i r i n g s  have been made 

s i n c e  then ,  w i th  a r e l i a b i l i t y  r a t e  t h a t  i s  g r a t i f y i n g l y  high.  

Even more important  was t h e  need t o  develop and r e f i n e  t e l e -  

meter ing  dev ices  t h a t  enabled u s  t o  r e c o r d  t h e  r e s e a r c h  d a t a  

ga the red  i n  f l i g h t .  

I have d e t a i l e d  American a c t i v i t y  i n  r o c k e t r y  i n  t h e  

194.5-55 era because it i s  important  t o  r ea l i ze  t h a t  i n  t h e  

United S t a t e s  we had developed a s u b s t a n t i a l  competence i n  
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some of t h e  b a s i c  e lements  of space technology,  even though 

our  i n t e r e s t s  i n  space -- o f f i c i a l  and o therwise  -- dur ing  

t h i s  pe r iod  were p r e t t y  much confined t o  s t u d i e s  by a few 

f a r - s e e i n g  i n d i v i d u a l s .  

By 1955, however, we were a b l e  t o  undertake a s c i e n t i f i c  

da t a -ga the r ing  s a t e l l i t e  p r o j e c t  as  p a r t  of t h e  U. S. con- 

t r i b u t i o n  t o  t h e  I n t e r n a t i o n a l  Geophysical Year, 1957-58. 
Each of  t h e  M i l i t a r y  S e r v i c e s  submit ted p l a n s  t o  t h e  Secre- 

t a r y  of Defense, sugges t ing  how t h e  p r o j e c t  should be accom- 

p l i s h e d .  The f i n a l  d e c i s i o n  was based on a de te rmina t ion  

t h a t  t h e  s a t e l l i t e  p r o j e c t  should not i n  any way be permi t ted  

t o  i n t e r f e r e  wi th  t h e  b a l l i s t i c  miss i le  programs-then, a s  

now, being prosecuted  on a t o p  p r i o r i t y  b a s i s .  

The r e s u l t  -- P r o j e c t  Vanguard -- was a t r i - s e r v i c e  

e f f o r t ,  wi th  o v e r a l l  management r e s p o n s i b i l i t y  adminis te red  

by t h e  Of f i ce  of Naval Research, wi th  D r .  John P. Hagen,the 

p r o j e c t  d i r e c t o r .  To avoid i n t e r f e r e n c e  wi th  t h e  mis s i l e  

program, it was decided t o  develop i n  l e s s  t h a n  t h r e e  years ,  

almost from s c r a t c h ,  a f u l l y  i n t e g r a t e d  th ree - s t age  rocke t  

launching  v e h i c l e ,  capable  of l i f t i n g  a highly- instrumented 

payload t o  an a l t i t u d e  of about 300 miles, and of impar t ing  

a speed of f i v e  miles  p e r  second p a r a l l e l  t o  t h e  Ea r th  so 

t h a t  a s t a b l e  o r b i t  could be a t t a i n e d .  P r o j e c t  Vanguard 

broadly  conceived, was more t h a n  j u s t  a rocke t  o r  a 



- 6 -  

s a t e l l i t e ;  it was a system, a complete and t o t a l l y  i n t e g r a t e d  

space r e s e a r c h  program. I n  a d d i t i o n  t o  development of t h e  

v e h i c l e  i t s e l f ,  it provided world-wide t r a c k i n g  s y s t e m s ,  b o t h  

r a d i o  and o p t i c a l ,  and t h e  launching  system t o  p l a c e  t h e  

s a t e l l i t e  i n  o r b i t .  

A s  eve ry  American knows, P r o j e c t  Vanguard was bese t  by 

t r o u b l e s  t h a t  would have d iscouraged  a l l  bu t  t h e  most s toE t -  

h e a r t e d  and ded ica t ed  of r e s e a r c h  teams. Last  f a l l ,  t h e  

Vanguard team and t h e  f o u r  remaining s a t e l l i t e  experiments  

were t r a n s f e r r e d  t o  NASA. We had confidence i n  t h e  i n h e r e n t  

r i g h t n e s s  of t h e  program, and l a s t  month, a f t e r  a thorough r e -  

working of t h e  v e h i c l e ,  t h e  s u c c e s s f u l  o r b i t i n g  of Vanguard 

I1 d i d  much t o  affirm t h a t  f a i t h .  Viewed i n  r e t r o s p e c t ,  it 

i s  doub t fu l  t h a t  any s i n g l e  r o c k e t  program has  had a b e t t e r  

r e c o r d  of successes  i n  t h e  l i m i t e d  numbers of f i r i n g s  under- 

t aken .  

Ear l ie r  t h i s  week, t h e  f irst  ann ive r sa ry  of t h e  i n i t l a l  

Vanguard success  w a s  observed. Speaking on t h a t  occas ion ,  

D r .  John Hagen s a i d :  "Vanguard was t h e  first t r u e  space 

v e h i c l e .  It was a f i n e l y  designed and ve ry  e f f i c i e n t  v e h i c l e .  

A s  t h e  United S t a t e s  Space Program progressed ,  components and 

s t a g e s  of Vanguard were found -- sometimes anonymously -- i n  

n e a r l y  a l l  o f  t h e  v e h i c l e s  u s ing  l a r g e r  b o o s t e r s  t o  achieve  

even more d i f f i c u l t  space t a s k s .  The second and t h i r d  s t a g e s  
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i n  combination were found on t o p  of Thor boos t e r s  a s  l u n a r  

probes,  I n  v e h i c l e s  s t i l l  on t h e  drawing board, one f i n d s  

not only t h e  second and t h i r d  stages of Vanguard but t h e  f irst  

s t age ,  wi th  modified tanks ,  planned f o r  use  on t o p  of a n  

Atlas. Known a s  Vega t h e  Atlas-Vanguard combination w i l l  be 

used f o r  deep space probes. Many s i g n i f i c a n t  advances were 

made i n  e l e c t r o n i c  techniques  ... and some of t h e  hardware 

has  helped i n  o t h e r  programs and w i l l  c o n t r i b u t e  t o  many 

f u t u r e  space programs 

I n  summarizing t h e  even t s  l ead ing  up t o  our f irst  e f f o r t s  

t o  explore  t h e  mysteries of space, we must remember t h e  first 

U.  S o  s a t e l l i t e ,  Explorer I, which was t h e  speedy development 

l a s t  year  by t h e  Army-JPL team. It was but t h o  first of t h e  

Explorer s e r i e s  of s a t e l l i t e s .  I must mention a l so  t h e  space 

probes by t h e  A i r  Force and t h e  Army, performed first under 

t h e  d i r e c t i o n  of t h e  advanced Research P r o j e c t s  Agency and, 

s i n c e  October 1, by NASA. 

Now, I want t o  t u r n  b r i e f l y  t o  t h e  Russian e f f o r t s  i n  

t h e  f i e l d s  o f  rocke t ry  and space technology. They, too ,  have 

had e a r l y  p ioneers ,  Ts io lkovsk i i ,  who began t h i s  work l a t e  i n  

t h e  n ine teen th  century being perhaps t h e  f irst  and b e s t  known 

ou t s ide  of Russia. Although t h e i r  rocke t  accomplishments 

p r i o r  t o  1945 d i d  not match those  of t h e  Qerman9,there was 

sus t a ined  Russian i n t e r e s t  during those  prewar years  i n  t h e  
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development of" long-range m i s s i l e s .  With t h e  end of  t h e  w a r ,  

t h e r e  was thorough and i n t e n s i v e  Sov ie t  e x p l o i t a t i o n  o f  

German r o c k e t r y o  

power t h e i r  b a l l i s t i c  missiles, and by t h e  l a t e  19509s t h e y  

had t h e  p ropu l s ion  equipment, t o  p u t  heavy payloads i n t o  

s a t e l l i t e  o r b i t .  

They developed l a r g e r  r o c k e t  engines  t o  

Any doubts  we  might have had about S o v i e t  i n t e n t i o n s  o r  

c a p a b i l i t i e s  i n  space were d i s p e l l e d  on October 4, 19570 

The Sputn iks  and L m i k  e s t a b l i s h e d  Russiavs h igh  o r d e r  of 

competence i n  space technology.  We l ea rned ,  t o o ,  t h e  l e s s o n  

t h a t  e a r l y  SUTCBSS i n  a f i e l d  of s c i ence  as  new and d i f f i c u l t  

as  t h e  space f i e l d  has  tremendous p o t e n t i a l  f o r  i n f l u e n c i n g  

world opin ion  

Eighteen months ago, we i n  t h e  United S t a t e s  were shocked 

i n t o  t h e  r e a l i z a t i o n  t h a t  $he Russ ians  were demonstrat ing by 

s p e c t a c u l a r  performance their de te rmina t ion  t o  e x c e l  i n  an 

a r e a  of s c i e n c s  an6 technology where w e  had c o n f i d e n t l y  

assumed we  enjoyed supremacy, 

t aken  t o  asser t  American l e a d e r s h i p ,  

S ince  then  s t e p s  have been 

An important  ar,d f a r  r each ing  o r g a n i z a t i o n a l  move was 

t h e  passage l a s t  J u l y  of t h e  Nat iona l  Aeronaut ics  and Space 

Act. 

my nomination, 1 was asked what I thought  about t h e  Act and 

I s a i d  I f e l t  it was t t m  Act under which w e  can g e t  ahead 

Last August, dur ing  t h e  Senate Committee hea r ing  on 
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and i f  I had not  thought  t h i s  t o  be an impor tan t  a c t i v i t y  of  

t h i s  Nation, I should no t  have accepted  t h i s  appointment...tt  

I s t i l l  f e e l  t h i s  l e g i s l a t i o n  i s  sound. I a l s o  b e l i e v e  

t h e r e  i s  a conti'nuing need t o  rev iew our  o r g a n i z a t i o n  f o r  

space.  I n  a dynamic r a p i d l y  changing technology l i k e  t h i s ,  

it i s  wel l  t o  keep an, open mind on t h e  q u e s t i o n  o f  t h e  b e s t  

method of o rgan iz ing  t o  accomplish t h e  d i f f i c u l t  and c o s t l y  

j o b s  t h e  n a t i o n  i's demanding of u s .  

Within NASA we have been engrossed i n  o rgan iz ing  f o r  t h e  

t a s k s  ahead and g e t t i n g  them s u r e l y  and r a p i d l y  under way. 

We have been a b l e  t o  do it' w i t h i n  t h e  framework of t h e  l e g i s -  

l a t i o n .  

A s  a p re lude  t o  a d e t a i l e d  d i s c u s s i o n  of  N A S A ' s  r e l a t i o n -  

s h i p s  wi th  t h e  m i l i t a r y ,  I would l i k e  t o  quote  from Senate  

Report  1701, i s s u e d  June 11, 1958 on t h e  e s s e n t i a l i t y  of 

c i v i l i a n  c o n t r o l  i n  space matters: 

"Faced wi th  t h e  p o t e n t i a l  of what space may someday mean 

t o  t h e i r  s o c i e t y  and i t s  i n s t i t u t i o n s ,  Americans would r e j e c t  

without  compromise any sugges t ion  t h a t  t h i s  a u t h o r i t y  be 

v e s t e d  i n  o t h e r  t h a n  c i v i l i a n  hands. The e s s e n t i a l i t y  o f  

c i v i l i a n  c o n t r o l  i s  s o  c l e a r  as t o  be no l o n g e r  a p o i n t  of  

d i s c u s s i o n .  
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"Whether t h e  opera t ing  heads of any s p e c i a l  agency are 

i n  uniform o r  out  of uniform, however, does not  of  i t s e l f  

s e t t l e  t h e  meaningful i s s u e  of c i v i l i a n  c o n t r o l .  

p o r t a n t  -- and probably more so  -- is  t h e  matter of  c i v i l i a n  

dominance v e r s u s  m i l i t a r y  dominanceo We can s o  c o n s t r u c t  

our  a d m i n i s t r a t i v e  e d i f i c e  t h a t  a n  agency under c i v i l i a n  con- 

t r o l  would a c t u a l l y  be domina%ed by t h e  m i l i t a r y .  

Equal ly  i m -  

*'The m i l i t a r y  has  a s p e c i a l i z e d  i n t e r e s t  i n  space,  not  

f o r  mot ives  of preemption, but  f o r  t h e  simple r eason  t h a t  

m i l i t a r y  c a p a b i l i t y  i n  space i s  necessa ry  f o r  f u l f i l l m e n t  of 

t h e  mis s ions  assigned t 'he s e m i r e s o  Presen t ly ,  as  s i n c e  t h e  

b i r t h  of the Nation, cor ;%roi  of t h e  m i l i t a r y  i s  c i v i l i a n .  It, 

must be presumed t h a t  t h i s  c o n t r o l  i s  f u l l y  as  adequate  and 

competent as would be c iv f l i a f i  c o n t r o l  o f  a space agency. 

"Your committee b e l i e v e s  g r e a t  mischief  could be wrought 

by d e l e g a t i n g  t o  a civ:liaE Space Agency a u t h o r i t y  over  m i l i -  

t a r y  weapons systems and m i l i t a r y  o p e r a t i o n s  i n  t h i s  f i e l d ,  

"If t h e  c i v i l i a n  Space Agency i s  t o  be a c t i v e l y  involved 

i n  m i l i t a r y  a f f a i r s ,  a t  a n  a d m i n i s t r a t i v e  and dec i s ion -  

c o n t r o l l i n g  l e v e l ,  thew t h e  preponderance of  i t s  a t t e n t i o n ,  

i n t e r e s t ,  and perhaps e v e n t u a l l y  its unders tanding  w i l l  f a l l  

t o  m i l i t a r y  mat te rs  t o  t h e  exc lus ion  of non-mi l i ta ry  endeavorso 

C i v i l i a n  u s e s  of space w i l l  be c a s t  i n  t h e  p e r p e t u a l  r o l e  of  
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compet i t ive  b idding  f o r  a t t e n t i o n  and c o n s i d e r a t i o n  a g a i n s t  

a preponderant  m i l i t a r y . "  

How e f f i c i e n t l y  has  t h i s  c i v i l i a n - m i l i t a r y  space s t r u c -  

t u r e  been working ou t  i n  p r a c t i c e ,  and how does NASA c a r r y  

ou t  i t s  miss ion  w i t h i n  i t s  framework? 

I do not  p l an  t o  d i s c u s s  t h e  o r g a n i z a t i o n a l  d e t a i l s  o f  

t h e  Defense Department's space a c t i v i t i e s ;  t h e r e  are o t h e r s  

f a r  more q u a l i f i e d  t h a n  I t o  do so .  I can, however, t e l l  you 

about  our  space program and d e s c r i b e  how our  r e l a t i o n s h i p s  

w i t h  t h e  Armed S e r v i c e s  have developed i n  t h e  months s i n c e  

NASA's c r e a t i o n .  

I n  t h e  s h o r t  pe r iod  of  time i n  which we have been oper- 

a t i n g  -b and I p d n t  ou t  t o  t h e  members of  t h i s  Committee that 

we have been i n  b u s i n e s s  o n l y  s ix  months -- NASA and t h e  m i l i -  

t a r y  have func t ioned  wi thout  undue f r i c t i o n  o r  d u p l i c a t i o n  of 

e f f o r t .  We have moved forward wi th  d i s p a t c h  a t  NASA; t h i s  

has  been done, i n  my opin ion ,  without  i n t e r f e r e n c e  i n  t h e  

m i l i t a r y  space  program. A b r i e f  rundown of  t h e  n a t i o n a l  space 

o r g a n i z a t i o n  cha in  of  command w i l l  show you what I mean. 

A s  you r e c a l l ,  it was decided t h a t  t h e  P res iden t  of t h e  

United S ta t e s  should s e r v e  as  Chairman of t h e  Nat iona l  

Aeronaut ics  and Space Counci l  and t h a t  he should have t h e  

u l t i m a t e  decision-making power i n  t h e  m a t t e r  of  programming 

and a l l o c a t i o n  of r e s p o n s i b i l i t y  as between NASA and t h e  DOD. 
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Advising t h e  P res iden t  on a l l  a e r o n a u t i c s  and space 

a c t i v i t i e s  i s  t h e  Nat ional  Aeronaut ics  and Space Council .  

I t s  members inc lude :  S e c r e t a r y  of Defense Nei l  H. McElroy; 

S e c r e t a r y  of S t a t e ,  John F o s t e r  Dul les ;  Atomic Energy Commis- 

s i o n  Chairman, John McCone; t h e  Adminis t ra tor  of NASA; J. T.  

Re t ta l ia ta ,  P res iden t  of I l l i n o i s  I n s t i t u t e  of Technology; 

Nat iona l  Science Foundation D i r e c t o r ,  D r .  Alan Waterman; 

Nat iona l  Academy of Science P res iden t ,  D r .  Det lev W. Bronk; 

and New York a t t o r n e y ,  W i l l i a m  A. Burden. 

A C i v i l i a n - M i l i t a r y  L ia i son  Committee headed by W i l l i a m  

M. Holaday provides  a channel f o r  coord ina t ion  and i n t e r -  

change of in format ion  between NASA and t h e  DOD. 

For  purposes of t h i s  d i s c u s s i o n ,  t h e  o u t l i n e  I have j u s t  

sketched i s  t h e  b a s i c  o r g a n i z a t i o n  t o  c a r r y  out  t h e  n a t i o n a l  

space program. Many o t h e r  o r g a n i z a t i o n s  and i n d i v i d u a l s  make 

important  c o n t r i b u t i o n s  and I w i l l  d i s c u s s  them l a t e r .  

The c i v i l i a n - m i l i t a r y  space s t r u c t u r e  i n c l u d e s  a number 

of checks and ba lances  which work toward coopera t ion  between 

t h e  two wings and away from d u p l i c a t i o n  of  e f f o r t .  

The h i g h e s t - l e v e l  checkpoint i s  t h e  Space Council .  While 

it i s  t r u e  t h a t  Defense and NASA l e a d e r s  r e p o r t  d i r e c t l y  t o  

t h e  P res iden t ,  t h e i r  r e s p e c t i v e  programs reach  him a t  t h e  

Space Council  l e v e l  i n  t h e  contex t  of a n a t i o n a l  program. 
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Here he reviews w i t h  t h e  Council t h e  c i v i l i a n  and m i l i t a r y  

components of t h e  program and s e e s  t o  it t h a t  they  move f o r -  

ward i n  harness.  

Le t ' s  t ake  a s  examples t h e  space veh ic l e ,  t r ack ing  and 

manned s a t e l l i t e  programs. 

... The President  has assigned NASA r e s p o n s i b i l i t y  f o r  

new space rocket  engine and veh ic l e  development, with one 

exception: t h e  one-and-one-half-million-pound c lus t e red  

rocket  engine.  

NASA w i l l  develop t h e  one t o  one-and-one-half-million- 

pound s i n g l e  chamber rocket  engine which w i l l  t ake  longer  t o  

complete t h a n  t h e  c l u s t e r e d  engine.  

Each engine w i l l  be a v a i l a b l e  t o  both Defense and NASA. 

I n  t h e i r  development, care  i s  being taken  t o  take  i n t o  account 

t h e  needs of t h e  m i l i t a r y  as  wel l  a s  t h e  c i v i l i a n  space 

programs 

... I n  t h e  realm of t r a c k i n g  and da ta  reduct ion,  Secre ta ry  

of  Defense McElroy and I. have reached an agreement whereby 

both  agencies  take  f u l l  advantage of each o the r ' s  f a c i l i t i e s .  

Under t h i s  agreement NASA w i l l  be funding and managing 

new t r a c k i n g  s t a t i o n s  i n  Aus t ra l ia  and t h e  Union o f  South 

Afr ica ;  Defense i s  planning new m i l i t a r y  t r ack ing  f a c i l i t i e s  

i n  Spain and t h e  Far Eas t .  
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... F i n a l l y ,  d e s p i t e  r e p o r t s  t o  t h e  c o n t r a r y ,  t h e r e  i s  

on ly  one U.  S. manned- sa t e l l i t e  program: NASA's P r o j e c t  

Mercury. I t h i n k  misunderstandings about d u p l i c a t i o n  occur  

i n  t h i s  program because s o  many groups and i n d i v i d u a l s  are 

making important  c o n t r i b u t i o n s  -- t h e  aero-medical agenc ie s  

of t h e  A i r  Force and Navy, f o r  example. And r e p r e s e n t a t i v e s  

of each of t h e  s e r v i c e s  a r e  r e g u l a r  working members of t h e  

P r o j e c t  Mercury team. 

The C i v i l i a n - M i l i t a r y  L ia i son  Committee, which meets 

monthly, p rov ides  ano the r  checkpoint ,  ano the r  chance t o  say, 

"Wait a minute, l e t ' s  be s u r e  we know what r i g h t  and l e f t  

hands a r e  doing." And i n  t h i s  r ega rd ,  we are now approaching 

an  agreement whereby m i l i t a r y  men wi th  needed s k i l l s  can be 

a s s igned  on temporary d u t y  t o  NASA p r o j e c t s  -- and v i c e  v e r s a o  

I n  t h e s e  coope ra t ive  a c t i v i t i e s  we are c a r r y i n g  on t h e  

r i c h  43-year t r a d i t i o n  o f  ou r  predecessor  o r g a n i z a t i o n ,  t h e  

Nat iona l  Advisory Committee f o r  Aeronaut ics .  A s  any m i l i t a r y  

man w i l l  t e l l  you, t h e r e  i s  h a r d l y  an  a i r c r a f t  o r  m i s s i l e  i n  

t h e  a i r  o r  on t h e  drawing boqrd t h a t  h a s  not  b e n e f i t e d  i m -  

p o r t a n t l y  f rom NACA -- now NASA -- r e s e a r c h .  

I t h i n k  we a l l  ag ree  t h a t  t h e r e  i s ,  a t  p r e s e n t ,  l i t t l e  

d i f f e r e n c e  between m i l i t a r y  and c i v i l i a n  space r e s e a r c h  and 

development The d i f f e r e n c e  comes i n  a p p l i c a t i o n  o f  i t s  

r e s u l t s ,  and i n  t h e  degree  of  s ec recy  governing t h e  a c t i v i t i e s .  
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For example, i n  t h e  case  of a cloud cover  s a t e l l i t e ,  a l though 

t h e  m i l i t a r y  and t h e  Weather Bureau might have d i v e r s e  end- 

i t em requi rements  i n  developing t h e  b a s i c  t o o l s ,  t h e r e  i s  

e s s e n t i a l l y  no d i f f e r e n c e .  

Another p o i n t :  There i s  a form o f  d u p l i c a t i o n  i n  s c i e n c e  

and eng inee r ing  t h a t  i s  most u s e f u l ,  L e t ' s  c a l l  it ' I p a r a l l e l  

approachesrt  t o  a r e s e a r c h  problem t o  a s s u r e  t h e  b e s t  g iven  

r e s u l t  -- p a r t i c u l a r l y  when t h e r e  i s  a d e a d l i n e  involved.  

Such programmed d u p l i c a t i o n  can occur  w i t h i n  a s i n g l e  agency 

as  w e l l  as  between two s e p a r a t e  agenc ie s .  I would not  be s o  

na ive  a s  t o  a t tempt  t o  convince you t h a t  unplanned d u p l i c a t i o n  

does  not  occur .  O f  course  it does,  bu t  I a m  of  t h e  opin ion  

t h a t  it i s  no t  s o  widespread as  one i s  sometimes l e d  t o  be- 

l i e v e .  

I donot mean t o  imply by t h e  fo rego ing  p r e s e n t a t i o n  t h a t  

w e  do not  have problems. We have them i n  d i r e c t  r a t i o  t o  our  

growth i n  s i z e  and r e s p o n s i b i l i t i e s .  We are f a c i n g  t h e  same 

management problems conf ron t ing  any large government o r  

i n d u s t r i a l  complex 

There i s  no b l i n k i n g  t h e  f a c t  t h a t  t h e  c o n t i n u a l  coordi-  

n a t i o n  -- and t h e  l a y e r s  of  a u t h o r i t y  -- slow down t h e  dec i s ion -  

making process. But there is never any quick and easy  solution 

t o  such problems. 

t a k e  a number of t ime-saving s t e p s ,  For  example, w e  d e a l  

Despi te  t h i s ,  however, we have been a b l e  t o  
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d i r e c t l y  wi th  t h e  Army B a l l i s t i c  Missile Agency and t h e  A i r  

Force B a l l i s t i c  M i s s i l e  Div is ion .  We hope t o  ma in ta in  a 

c l o s e  and e f f e c t i v e  r e l a t i o n s h i p  a t  t h e  working l e v e l  i n  a l l  

of our  p r o j e c t s  where j o i n t  i n t e r e s t s  appear .  Thus f a r ,  t h e r e  

have been no i n s t a n c e s  i n  which reasonable  s o l u t i o n s  t o  ques- 

t i o n s  of j u r i s d i c t i o n  have been imposs ib le  t o  reach .  

Before concluding t h i s  rundown of t h e  m i l i t a r y - c i v i l i a n  

r e l a t i o n s h i p ,  I want t o  r e i t e r a t e  my r e c e n t  tes t imony t o  t h e  

e f f e c t  t h a t  NASATs r e s e a r c h  c e n t e r s  a r e  c u r r e n t l y  hard a t  

work on problems a f f e c t i n g  a l l  of t h e  Nationcs major in te r -  

mediate  and i n t e r c o n t i n e n t a l  b a l l i s t i c  m i s s i l e s  as  w e l l  a s  

a n t i - m i s s i l e  systems under development. T h i s  i s  i n  l i n e  with 

t h a t  p r o v i s i o n  i n  t h e  Nat iona l  Aeronaut ics  and Space Act of 

1958 which s t i p u l a t e s  c l e a r l y  t h a t  NASA s h a l l  have a very  

c l o s e  r e l a t i o n s h i p  wi th  t h e  m i l i t a r y  s e r v i c e s  and make a v a i l -  

a b l e  t o  them eve ry  development wi th  m i l i t a r y  a p p l i c a t i o n .  

And I would remind you t h a t  NASA con t inues  t o  be t h e  govern- 

ment's p r i n c i p a l  c e n t e r  f o r  a e r o n a u t i c s  r e s e a r c h .  Important  

c o n t r i b u t i o n s  t o  t h e  des ign  of h igh  speed, manned a i r c r a f t  

are coming from our  r e s e a r c h  c e n t e r s  eve ry  day. 

I n  conclus ion  I want t o  emphasize t h e  many r e s o u r c e s  

NASA c a l l s  upon i n  c a r r y i n g  out  t h e  c i v i l i a n  space program. 

What I o u t l i n e d  e a r l i e r  w a s  t h e  ske le ton ,  decision-making 

cha in  of  command from t h e  P r e s i d e n t ,  wi th  t h e  advice  of t h e  



Space Council ,  t o  Defense and NASA. And he re  I t h i n k  we f i n d  

a r o o t  o f  some misunderstanding:  when you reduce t o  a c h a r t  

a l l  of t h e  non-decision-making bodies  wi th  which we d e a l ,  it 

l o o k s  complex i n  t h e  extreme -- a t a n g l e  of boxes and d o t t e d  

l i n e s .  

Fo r  example, NASA i s  working c l o s e l y  w i t h  t h e  Space 

Science Board of t h e  Na t iona l  Academy of Sc iences  i n  t h e  

development of i t s  space s c i e n c e s  program. On t h e  i n t e r -  

n a t i o n a l  f r o n t ,  w e  are coope ra t ing  w i t h  t h e  Committee on 

Space Research (COSPAR) of t h e  I n t e r n a t i o n a l  Council  of 

S c i e n t i f i c  Unions and t h e  United Nat ions.  Some of o u r  t r a c k -  

i n g  s t a t i o n s  abroad a r e  manned by n a t i o n a l s  of t h e  c o u n t r i e s  

i n  which t h e y  a r e  l o c a t e d .  

I n  t h e  f i e l d  of payload experiments  and packaging, we 

d e a l  w i th  numerous o r g a n i z a t i o n s .  U n i v e r s i t i e s ,  i n d u s t r y  and 

government have a l l  had a hand i n  p repa r ing  experiments  f o r  

s a t e l l i t e s  and space probes  whereas we d e a l  t h u s  f a r  wi th  

only  f o u r  p r i n c i p a l  groups  wi th  payload packaging c a p a b i l i t y  

-- t h e  J e t  Propuls ion  Laboratory a t  t h e  C a l i f o r n i a  I n s t i t u t e  

of Technology and t h e  Vanguard group ( b o t h  w i t h i n  NASA); t h e  

Space Technology Labora to r i e s ,  Inc . ,  Los Angeles, and t h e  

Army B a l l i s t i c  M i s s i l e  Agency. S e v e r a l  i n d u s t r i a l  o rganiza-  

t i o n s  a l s o  a r e  developing a c a p a b i l i t y  i n  payload packaging. 
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Fina l ly ,  we i n h e r i t e d  from NACA a dedicated s t a f f  of 

some 8,000 f i n e  s c i e n t i s t s ,  engineers  and admin i s t r a t ive  

workers i n  f i v e  l a b o r a t o r i e s  and f i e l d  s t a t i o n s  i n  Vi rg in ia ,  

Ohio, and Ca l i fo rn ia .  

On March 13, t h e  President  e s t ab l i shed  a Federal  Council 

f o r  Science and Technology t o  promote c l o s e r  cooperation among 

Federal  agencies i n  planning t h e i r  research  and development 

programs and recommend ways i n  which t h e  government can a s s i s t  

i n  s t rengthening  t h e  Nation's s c i e n t i f i c  e f f o r t s  a s  a whole. 

A s  NASA Administrator,  I am a member of t h i s  Council. I n  

c o n t r a s t  with t h e  National Aeronautics and Space Council, t h e  

work of which i s  a s  i t s  name implies ,  concerned with aeronaut ics  

and space, t h e  Federal  Council of Science and Technology i s  

concerned with t h e  extremely broad f i e l d  of a l l  government 

sc ience  and technology, inc luding  a g r i c u l t u r e ,  medicine, 

geology, oceanography, and so f o r t h .  

For r ecen t  Congressional testimony we prepared a char t  

of s c i e n t i f i c  cooperation between NASA and o t h e r  agencies.  

With t h i s  cha r t  which I have brought along today, I w i l l  pro- 

ceed clockwise and descr ibe  our r e l a t i o n s h i p s .  

I 've a l ready  t a l k e d  about our  connections with Defense 

which a r e  i n  t h e  f i e l d s  of research  and development, and i n  

t h i s  a r e a  t h e  Army and t h e  A i r  Force p a r t i c u l a r l y  have been 

providing u s  w i t h  boos te rs ,  booster  systems and launching 

f a c i l i t i e s o  



- 19 - 

Again, with t h e  Department of Commerce and t h e  Nat iona l  

Bureau of S tandards  we have an R & D r e l a t i o n s h i p ,  e s p e c i a l l y  

i n  t h e  me teo ro log ica l  and g e o d e t i c  f i e l d s .  

We have a f f i l i a t i o n s  wi th  t h e  Treasury  Department's 

Coast Guard i n  f l i g h t  s a f e t y  and o t h e r s  of our a e r o n a u t i c a l  

programs. S i m i l a r l y ,  we have r e l a t i o n s h i p s  wi th  t h e  Federa l  

Avia t ion  Adminis t ra t ion  i n  m a t t e r s  of f l i g h t  s a f e t y ,  range 

o p e r a t i o n s  and t h e  l i k e .  

The Department of S t a t e  assists i n  our  i n t e r n a t i o n a l  

coopera t ion  a c t i v i t i e s .  

I n  connect ion wi th  our  a e r o n a u t i c a l  r e s e a r c h  a c t i v i t i e s ,  

we have many d e a l i n g s  wi th  t h e  C i v i l  Aeronaut ics  Board. 

I have a l r e a d y  d i scussed  our  r e l a t i o n s  wi th  t h e  Space 

Sc ience  Board and t h e  FAA. 

The Smithsonian I n s t i t u t i o n  has  had r e s p o n s i b i l i t y  f o r  

c e r t a i n  of t h e  s a t e l l i t e  t r a c k i n g  a c t i v i t i e s ;  t h e  U. S.  

Informat ion  Agency works w i t h  us on promulgation of  in format ion  

abroad;  we have a c l o s e  t i e  w i th  t h e  Atomic Energy Commission 

because o f  our  i n t e r e s t  i n  t h e  development o f  nuc lea r  r o c k e t  

engines  and m i n i a t u r i z e d  s a t e l l i t e  power p l a n t s .  

The Nat iona l  Science Foundation conducts  b a s i c  r e s e a r c h  

i n  many a r e a s  of i n t e r e s t  t o  NASA. 
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The Space bus iness  i s  complex. We have been moving a t  

a f a s t  c l i p  -- organiz ing  on t h e  run.  

but  a s  I s a i d  e a r l i e r ,  i n  t h e  t ime we have left over f rom our  

main e f f o r t  t o  g e t  on wi th  our  t a s k ,  we a r e  sea rch ing  f o r  

b e t t e r ,  more e f f i c i e n t  ways t o  accomplish t h e  d e s i r e d  end 

r e s u l t  -- l e a d e r s h i p  i n  space.  Rear Admiral John T.  Hayward 

has  a f a v o r i t e  saying - "You don't i nven t  on schedule." To 

an e x t e n t ,  t h i s  s ta tement  i s  a p p l i c a b l e  i n  t h e  bus iness  o f  

o rgan iz ing  o u r  n a t i o n a l  space e f f o r t .  Given t h e  d e s i r a b l e  

s e p a r a t i o n  between c i v i l i a n  and m i l i t a r y  space a c t i v i t i e s ,  

I t h i n k  we a r e  doing we l l  i n  meeting t h e  o b j e c t i v e s  s e t  f o r  

We a r e  making headway 

us . 
- END - 
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PROGRESS REPORT ON MERCURY CAPSULE DEVELOPMENT 

IntenBBvei7#rograrttg QP ' basic and app l i ed  research, p a r t  of t h e  

e a r l y  phases of Pro jec t  Mercury, &e supplying va luable  information 

leading t o  a s a f e  and r e l i a b l e  manned sa te l l i t e  capsule,  t h e  Nat ional  

Aeronautics and Space Administration said today. 

grams are being conducted i n  support  of the development of the  major 

Mercury subsystems, 

The r e sea rch  pro- 

S i g n i f i c a n t  progress  has been made t o  date i n  four genera l  

a r eas :  a i r  drops; escape; s c a l e  model s t u d i e s ,  and impact tests. 

The Mercury program i s  adminis tered by the  Space Task Group w i t h  

headquarters  a t  t h e  NASA's Langley Research Center i n  Hampton, V i r g i n i a .  

Robert R .  G i l r u t h  i s  p r o j e c t  d i r e c t o r .  

A summary of t h e  r e sea rch  programs now under way fol lows:  
,; ) < I  

AIR DROPS 

The te rmina l  phase of t h e  P ro jec t  Mercury f l i g h t  -- s a f e  recovery 

a f t e r  t h e  capsule  r e e n t e r s  the atmosphere -- was an i n i t i a l  considera-  

t i o n  of space s c i e n t i s t s .  Theore t i ca l  and  experimental  s t u d i e s  of t h i s  

problem were considered by s c i e n t i s t s  of the NASA-Langley P i l o t l e s s  

A i r c r a f t  Research and the Flight Research Divisions some months before  

t he  Space Task Group w a s  formed. 

E s s e n t i a l l y ,  the  a i r  drop program is designed t o  t e l l  s c i e n t i s t s  

t h e  optimum a l t i t u d e  a t  which t o  deploy t h e  recovery parachute;  

r e l i a b i l i t y  of t h e  parachute  system; motions which can be expected 
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dur ing  descent ;  impact f o r c e s  i n  bo th  water and ground l a n d i n g s ,  

and r e l i a b l e  methods o f  recovery  a f t e r  l and ing .  

Before t e s t s  began a t  Wallops I s l a n d  i n  t h e  f a l l  of 1958 

NASA s c i e n t i s t s  developed methods for dropping a f u l l - s c a l e  

model capsu le  from its c a r r i e r  -- a C-130 Hercules  t r a n s p o r t  -- 
dur ing  t h e  l a t e  summer over  Sa le rno  and Normandy drop zones a t  

F o r t  Bragg, N .  C . ,  and over  t h e  d e s e r t e d  a i r f i e l d  a t  West Poir , t ,  V a .  

F u l l  s c a l e  two-ton models used as t e s t  v e h i c l e s  are s taged  

o u t  of  Langley, where capsu le s  a r e  loaded on a Hercules  t r a n s p o r t  

loaned the NASA by t h e  USAF T a c t i c a l  A i r  Command. The t e s t  v e h i c l e  

i s  dropped i n t o  a f r e e  f a l l  and i s  photographed i n  its descent  by 

two T-33 chase p l anes .  One chase a i r c r a f t  i s  s t a t i o n e d  a t  t h e  

same a l t i t u d e  a s  t h e  C-130, and t h e  o t h e r  a t  the a l t i t u d e  where 

t h e  recovery  parachute  w i l l  be deployed. 

When the capsu le  impacts ,  t w o  Marine IIUS h e l i c o p t e r s  from 

Quantico and  an  NASA c r a s h  r e scue  boat  from Wallops I s l a n d ,  go t o  

t h e  impact s p o t .  One h e l i c o p t e r ,  d i r e c t e d  by t h e  o t h e r  HUS and 

t h e  c r a s h  boat, r e t r e i v e s  t h e  capsule  by shack l ing  a l i n e  to a n  

eye l o c a t e d  on top  of  t h e  t e s t  model. 

D e t a i l e d  studies of t h e  e n t i r e  ope ra t ion  a r e  made from mot ion  

p i c t u r e  f i l m s  t aken  by the T-33 j e t s .  

ESCAPE TESTS 

When t h e  Mercury capsu le  i s  launched, i t  w i l l  have on t o p  of 

i t  a py lon- l ike  arrangement t i p p e d  wi th  a n  escape rocke t  system. 

I f  t h e  b o o s t e r  mal func t ions  a t  any time from pad t o  staging an 

escape rocke t  can be t r i g g e r e d  and i t  will c a r r y  t h e  capsu le  and 



i t s  occupant away from t h e  b o o s t e r ,  Normal recovery  by parachute  

then  w i l l  t a k e  p l a c e .  

Reliability tests of  t h e  escape system, and aerodynamic 

s t u d i e s  of t h e  capsule-escape combination, a r e  being conducted 

from t h e  Wallops I s l a n d  launching s i t e .  With use  of f u l l  s c a l e  

models, s c i e n t i s t s  are determining proper  a l ignment  of escape 

r o c k e t  nozz le s  a s  well  as dynamic f o r c e s  on the capsu le  and 

escape arrangement dur ing  launch  and  descen t .  

MODEL PROGRAM 

Behavior of t h e  capsu le  dur ing  f l i g h t  i s  being s t u d i e d  a t  

t h e  Langley and Ames i.Tind t u n n e l s  a n d  soon a t  t h e  Arnold Engineer- 

i n g  Development Center ,  Tullahorna, Tenn. F r e e - f l y i n g  model s t u d i e s  

a r e  being conducted a t  Wallops I s l a n d  for the  same purpose.  

A t  Wallops, small mod-els are sub jec t ed  to t h e  f u l l  ve l -oc i ty  

ranze  to i n v e s t i g a t e  tumbling c h a r a c t e r i s t i c s ,  r e e n t r y  dynamics 

and a f t e r b o d y  hea t inz ; .  For  t h e s e  s t u d i e s ,  capsu le  models a r e  

p l aced  on t h e  t i p s  of r e s e a r c h  r o c k e t s .  

I n  i t s  e x t e n s i v e  wind tunne l  program, the NASA u s e s  t h e  

complete range of' scaled-down capsule-boos ter  combinations planned 

i n  t h e  build.-up program. For  example, bui ld-up f l i g h t s  w i l l  be 

h e l d  w i t h  t h e  capsu le  a t o p  a J u p i t e r  r o c k e t ;  wind tunne l  r e s e a r c h  

i s  p rov id ing  answers t o  c o n t r o l  i n p u t s  and t r a j e c t o r i e s  by 

i n v e s t i g a t i n g  t h e  lift, d-rag  and  s t a t i c  s t a b i l i t y  o f  t h e  J u p i t e r -  

Mercu-ry arrangement i n  s c a l e  models. 
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A t  Langley,  s c i e n t i s t s  are employing tunne l s  t o  determine 

heat  t ransfer  and pressure  Of the he& shield,  dynamic 

s t a b i l i t y ,  a f te rbody pressures ,  p ressure  d i s t r i b u t i o n ,  and 

l i f t  and drag. The Langley tunne l s  cover the v e l o c i t y  spectrum 

f r o m  j u s t  a few mi les  per hour to Mach 18 (11,000 mph). 

A t  t h e  A m e s  Research Center ,  Moff'ett F i e ld ,  Calif ., wind 

tunne l s  are used to study panel f l u t t e r ,  p re s su res  and  hea t  

t r a n s f e r ,  s t a t i c  and dynamic s t a b i l i t y  p l u s  l i f t  and drag i n  

the  Mach0.6 (390 mph) to Mach 15.3 (9,950 mph) v e l o c i t y  range. 

L i f t ,  drag, s t a b i l i t y  and p res su re  d i s t r i b u t i o n  s. tudies i n  the  

speed range of Mach0.5 (325 mph) to Mach 20 (13,000 mph) are 

scheduled a t  t h e  Arnold Center.  

IMPACT TESTS 

When t h e  Mercury capsule  descends a f t e r  i t s  o r b i t a l  f l i g h t ,  

i t  w i l l  f a l l  w i t h  a v e l o c i t y  of 30 f e e t  pe r  second. Drop t e s t s  

a t  t h i s  v e l o c i t y  i n  t h e  water tank f a c i l i t i e s  a t  Langley have 

shown that  a s a f e  water r e e n t r y  can be made w i t h  t h e  p re sen t ly -  

shaped leading  f a c e  on t h e  capsule .  I n  t he  event of a ground 

l a n d i n g ,  s c i e n t i s t s  are conducting s t u d i e s  i n t o  a crushable  

material which can absorb t h e  landing shock. Materials now 

under s tudy inc lude  honeycombed arrangements of corrugated p l a s t i c  

and aluminum, as w e l l  as t h e  more f i b r o u s  c e l l u l o s e  m a t e r i a l s .  

I n  t hese  tests,  s c i e n t i s t s  are dropping instrumented models 

i n  water tanks and on hard su r faces  from a l l  impact angles, using 

a v a r i e t y  of materials and arrangments. 

- E N D -  
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MR. ROSEB: This i s  a press conference called to illust;rate 

saw? of the work tbat the Hatiopap1 Aer<msutics and S p e  Admimistrstion 

is  b i a g  in the area of thearetical stdie@ in the epace seiences. It is 

urder the 

QUEEWIOlf: Where waa this conference held? 

with three fd papers seheduled as rrrrclei far the Uscurasion that 

we expeaeted. 

The purpose of the conference was a discussioar of the 

propertiesr of rad.laticar belts and their geophysical effects. It is  a 

p a r t  of a series of semdnass that t&e !l!hecmetical Division has argernized 

OB frontier areas in the spaoe soiencee. They hewe been extremly 

s t m t i n g  tfnrs far. 
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The series started with a set of' two lectures by Urey on the 

mmon and planets. We had a mmiber of excellent lectures a,fter that on 

re lat ivi ty  themy and related subdects. Asaund the beginning of the yea ,  

the tim s e d  ripe fop' BP i n f m n a l  free-fcw-all op the arigin apdl the 

geq&rsical significance ef the trapped particle layers. 

There will be a formal session 0013 these Fobleas a~ a 

part of the Joint Sgmapsium of the National Academy of Sciences, 

NASA, en8 the Aawrieap msical Society, w h i c h  is scheduled for the 

end of A p r i l .  

speakers that we had at OUF informal conference is also scheduled for 

a formal presentation. 

A s  a paa t t e r  of fact, at that amethg, each of the three 

But we wan- ts get together into one rauan as a group of 

themists ead expri8llermtalists w i t h  interest in this problem, to try 

t o  tear anQther*s Meas apart and tS 8ee w h a t  could be said w i t h  

firmPless at t h i s  pint Bibout the properties ami the conseqyenae of that 

trapped particle layer. 

1 wcmJd like ti give yw a brief smmary of the popert ies  of 

the l€Qm-, and in  paprticprlrrr 8p acm3laBt wbleh we Ipreparea at the cloae 

e3f the Pseetiug, Just &mat cme h0r;lr ago, which sunspsjcizesr those points 

on whioh we cmild reach agmement. 

argument, I tk.ink3 &@ut half of the conference participantr ?SIO 3 t i l . l  

tar- in  the ninth flssa. cWerence rocan right now. But there were 

a few p o u t s  a wlaismh we could resoh sope agreement. 

There is still a great deal of 
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Firs t ,  I shguld l s e  t o  t e l l  you something &aut the 

radiation belt. 

the press and in technicd literature. 

inmediately af'ter they were performed. 

respects and I think we can make the following specific statements. 

There has been a great deal of material published In 

Some of it came from experimsnts 

The dust has settled in  certaln 

Fir& of all, the radiation bel t  is somewhat m i s d .  It 

is  a belt of particles, rather than radiation. These partiales are 

known t o  be charged. The reason that we know they are charged 

particles is that the jlntensiw of these particles i s  found t o  follow 

exactly the configuration of the E a r t h ' s  magnetic field. The magnetic 

fPeld wts on chaJrged particles; it does not act  on light rays in 

partioular or on neutral particles. So we h o w  these are charged 

partPcles. We bow &om the great deal of work, aetual3y going badr 

to paps published by S t o m ~ r  i n  1909, that these particles are trapped i n  

orbits i n  which -they sp2ral &out the l ines of magnetic f a c e  i n  the manner 

of a helix, travelJ.ing back and forth between the north EUX south 

magnetic poles. 

It develope that if  the particle is psducedl on a l ine of 

magnetic force at an altitwde w h i c h  is w e n  mt of' the atmosphere 

where the densiQ of a$x is very law, then it can l ive fers a long t ime ,  

going back and fmth &an one refleation point ias the northern hemtephere 

t o  the eonjwate point in tbe southern he~spherr. 
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Under these circumstances you can feed particles tntn the 

radiation la;ver at a very slow rate, but becauae they 8- there so 

long the population of particles in the wer can build qp t o  very 

dbstmtial values. And that is the key t o  the forslpation of the 

radiation layer. 

!Phe estinmtes of the lifetime depend on altitude, and range 

fY0.m sec~nds at a few bundret3 kilometers to years aut at a %how%& 

kIlaw!ters. This is  a mat te r  w h i c h  w i u  have to be discussed in A p U .  

Par the mmisnt, we can only W e  tl: is ordex of magnitude estlmates. 

The experiments that Van Allen performed with his collabarrators 

Indicated that the trapped particles have energies varying from about 

100,OOO volts up t o  6,000,000 volts or mare. 

the nr.f. 

fnto a soft component, which means something that has low energy and 

can't go thrw a heavy wall of material, and a penetrating or hard 

component, me- very energetic particles that can penetrate, for 

e x m e ,  a qusurter-inch slab of al-. 

Six million volts was 

I n  fact, Van Allen divided the tram ptwticle papulation 

As far the penetrating particles, he knows anly that their 

energy is  great enough to penetrate that qparter Inch of al-. 

!Chat means that they had at least  a six lnilliem volt ener@y, of electrons, 

but they e m  still be m e  energetic. 

The =@In of the belts may be either the beta decay of aomic 

ray neutrons into electrons and protons -- I will explain that -0 or 

it can be som pocess  of w e c t i o n  i n t ~  the outer atmosphere by 
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stresuns of energetic particles which QOBIE! fpan the B\Drpsoe of the sun. 

The latest data fram Pioneer IV, by the way, wh ich  were 

presented very 3.nf'omaUy by Van AUen's collabaratar, Professor w, 
definitely inBicate that the suter belt fa  fed by pruYtieles from the Stah 

The migin of the inner bel t  is not clear yet. This is w h a t  

all. a argunent hrasl been &out, and there are still svrgumente going 

on. Gold an41. 1 like to believe that the ianwE bel t  may also be of 

solar a r p i g f n .  A mmiber of people, bl.uning cIp.iad;ofilos snd Singer, 

fwar the byptheapis of the inner belt being prduced by the beta decqy 

of aeutronss. 

PROFESSOR CHRISTOFTLOS: Hcwever ,  bn't exclude the possibility 

of very 6- j e t s  C@I&I& frat solar particles, 

DR. JAsllRow: In other words, you do not wish to adopt a 

rigid poeition. But  ycm prefer the beta decay hgrpcrthesis. 

PROFESSOR CBRLSIIOFSLOS: Yes. 

DR. JASPRW: The beta process refers to the fwt that a 

neutron with a l i f e  of a qnuaprd;er-harp -- sixteen minantes 0- her a 

probability of disintegrating err aeoqying 3nta an eles&ron dlsB a proton. 

There ie a certain mmiber of neutrons flying tlrrsugh the atamsphere. 

They are produced by cogmdc rqys from opxtcrr apace whieh create nuclear 

d i sb tep%t ions  in the mter atmosphere. S~mle of the bwkeplash from these 

nuclear tiisintegrations cmmfsts of newtrans. SQ there is a cer ta in  flux 

sf neutrons in the adnosphere at all times. 
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Of these, 88 they m e  through the atmosphere there is a l w a y s  

a oer ta in  small probability that mch a neutron ahall undergo a 

disintegration to electron and protern. 

YQU see, the m t r m  is not aff'eeted by the earth's -tic 

fields. But as som as it disintegrated into a negative eleatiron and 

a positive proton, they are instantly trapped fn the part of the 

field i n  which they are produced. 

T h i s  is the beta dewy theary of the origin of the trapped 

It seems t o  be excluded as far 8s the outer bel t  i s  particle leyer. 

concerned. 

One last remarlr. The radiation bel ts  hme a nuniber of 

interesting geopwsioal cweqpences In  this sohematic representation 

of the two belts (chart), you will notice that the Outer belt w h i c h  

follows the geatdzey of the lines of force of the magnettic field C-B 

down towardtm the earth at bigh latitudes and law latitudes, the latitude&, 

namely, at which the aurora is produced. 

Imediately one is teqted to connect the particles in the 

Van Allen Layer w i t h  the existence of the auroral. disturbanceo 

does i n  fact seem t o  be very probable that the aurara is  ppoduced 

It 

excitations of the atmospbre, in turn caused by collieionsr of these 

energetic Van Allen parr?;ieles w i t h  the atoms and ~lolecules in the 

atplosphere. 

&WESTION: Does QP does not? 
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DR, JASTRW: It doee. Positive &&mente This is ope majar 

geopbyrsical emwqpnce In a potentially bqpmtant Une of research. 

Also, rocket density msamrements hsrve Shawn that the atamsphere 

a m  Fort CXbrchilJ., in the Canadian Aretic, is e&uaJJy hotter than the 

atmosphere aver Arizona, w h e r e  a *ge of other rocket experfments 

hare been performea3.. 

It is diffiault to understand wby the air should be hotter 

yau see all the particles of tb Van Allen L a p r  are Aumeled by the e m t h t B  

magnetic field in- this zone w h i c h  cornea down arglxnd the 8tt~oo.dLJ, region. 

SQ that ygu have the surprising result Of a hot atmaphere in the k c t i e ,  

prob&ly explained by the Van Allen Wer. 

Froan the viewpoint of fundiameatal research it is theee geopbyrsiea;l 

effeets w h i c h  are w h a t  make the layer interesting t o  pweiciate. 

w i l l  intrduce the hapeakera* 

The first nmasummntss by Vim Allen in the E x p l m e ~ e  I, 111, and 

N, itdlicated twQ ccmpments of energies mentioned, g ~ i n g  up tO 2,000 

kilometers and cOmigg in at =Bund 500 kilcmeterso We axe a l i t t l e  

unclear exaatly w h e r e  me should put the lwer boundary of the L q y e ~ .  

Pioneer I11 extended the meabsupemen-t;s of radiation at to a 

distance of ll0,OOO kilometers and it showed that Uze radi8tion bel t  m.h;an%u;y 



results cam out of QUT discussion regarding the nature of the pastieles 

18 these two belts. 

m e t ,  fur the mater belt the investigdttorps working with Vdun 

Allen believe that the mter belt c-ists of electrons, or rather 

bas a strong soft cmpnent which is parobably electrons of energy, 

&out 50,000 wits. 

Also, the Russians have given a statement aut regarding the 

results of the i r  space rocket; m l y ,  that tba! mter bel t  definitely 

centains electrons in  its mft or l ess  energetic cqponent. 

So l e t  us eray that these are mobably electrons. 

Van Allen's graup has faand i n  W t i m  that there is a 

penetrating coBspozIRnt in the aater belt. There 8se energetic pwtieles  

at here, tcx. They are either electrons of energy greater than 

600 thousand mlts Q[P they lpay be protans w i t h  energies of the 

of 108 n.lll.fgn volts or greater. There is not as LII;IcL1 of this very 

penetratislg err energetic radiation out here 856 tWre is of the soft 

r&iatime 

In the Annew belt, Van Allen 0- agii this was news, at least  

particles in the igner belt are definitely protons. 
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There are also soft particles in the inner belt, that is, 

particlee which are not so penetratbg and not so energetic, and they 

may be either protons QP electrons. 

The r a t io  of the soft electrons to the energetic protans 

ill this inner belt is abooSt 10,m t0 1. 

gyJEsTION: What is 10,OOO to one? R a t e  ar mplber? 

F'ROFESSOR W: The wrmber crossing a cross seotion of 

the counter per second. 

&uESTIOH: W r s s  there an impdiment or filter which would 

have taken mat s8~ne of the soft pa;cticles? 

DR. JASTRW: Yes. There were  four kinds of counters in 

Van Allen's li@laer IV. 

slam? of these had thick w a s  and SQmZ had very thin wal ls .  

They were designed prcecisrely focr the lrrnpose of t r y i ~ g  to dimrimiImt@ 

between the energetic an8 the soft components. 

That is how arz~ivee at t b i e  ratio. 

w i t h  rt?erpe& to the migin, the Pioneer Iv flight alnmst 

conclusively shnws a so- migin fpm the abr zone. 

T b  reason far t h i s  is that in the Pioneer N results it w a s  

faetnd that there w w  not very ma& change in  the in temiw of the 

inner Z Q ~ ,  but the intensiw of the outer zune w a s  greater than for 

Pispeer I11 a factar of between 2 and 10, 
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QUESTION: 

DR. JASTROW: No .  25,000 is the peak recorded in Pioneer 111. As 

You mean 25,000 is the peak reported by both probes? 

best they can tell from the present analysis of the data the Pioneer IV peak 

is shifted outward to larger distances by about 10,000 kilometers. 

Here is the Pioneer 111 result. It levels off with a constant cosmic 

ray background at about 60,OOO kilometers, and it has maximum of 25,000. 

This one has a maximum at about l3,OOO kilometers. 

mere Es 3ome trouble in calibrating the results at the top. That is 

why there is a little argument yet as to how much greater the peak was. 

But as best as can be seen, the peak occurred about 10,000 kilometers 

further out in Pioneer IV. 

QUESTION: Do you mean 35,OOO? 

QUESTION: Are you talking about the peak? 

DR. JASTROW: Yes. 

The results show that at the point at which the Pioneer I11 data had 

leveled off into a few counts per second per square centimeter, the Pioneer IV 

data showed fluctuations thruugh a factor of 4 to 10 over a period of some 

additional 10,000 or 15,000 kilometers. 

QUESTION: These are measurements from the center of thEarth? 

DR. JASTROW: These are intenaed to be frosl the center of the Earth. 

The interesting feature of this result which reinforces our feeling 

that these are of solar o r i g i n  is that these flights followed five days of intense 

solar and auroral activity. 
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This i s  a chart which indicates w h a t  we meant by those 

auroral excitations. 

With respect t o  the inner be l t  the origin of th i s  belt 

i s  not clear. Prof. Christofilos has reasons for  believing that 

the inner bel t  has beta decay as i t s  or ig in  and will say something 

about that. 

Prof. Gold has suggested mechanisms for  producing the 

It appears that th i s  is an open inner bel t  by solar radiation. 

question at  the present time. 

One last point is that  the fact  that the presence of 

a minimum between the peak of the two bel ts  seemed t o  the con- 

ference participants t o  be very diff icul t  t o  understand. 

In  other words, YOU can understand that there i s  a 

large concentration of particles fed by the sun, l e t  us say. 

You can understand that there are particles at lower altitudes 

fed by beta decay or  other means. 

mechanism understand why one be l t  i s  not merged into the other 

but why there should be a gap instead. 

But you can not on any clear 

QUESTION: C a n  you put some numbers on the maximum 

and minhum points on the "Y" axis? 

DR. JASTROW: Yes. This peak i s  about --- on Pioneer 

111 i n  any case, I remember, that peak was about 10,OOO counts 
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per second per sQusre centimeter, and at the very peak of the outer 

be l t  it was about 30,000, very roughly. 

QUESTIOIP: Far Pioneer III? 

DR. JAS!PRW: F W  Pi-= 111. 

F a  Pioneer IV IIQ figures were given to usI 

QUESTIOB: And the lninimm point? 

DR. JASTRW: The m b i m m  point, I think, occurred a t  

about 16,000 kilometers. 

QUESTION: And the counts a t  the peak? 

DR, JASTROW: A b a i t  10,OOO. 

QU[ESTIOI?: What is the count at the m.fn.trmlm? 

DR. J-W: 

I w i l l  introduce the speakers -0 

QUESTION: Befare you do, could I ask a question? 

Did you sery, i n  talking of the lifetime of these particlee, 

I think it fell to  3,000. 

t h a t  they range up t o  thousands of years at thousands of kilometers? 

DR. JASTRCW: No. They range up to  many years, "maqy" 

me- one t o  ten, or something like that. 

QUESTIOIB: Could you tell us, this business of terms, is the 

magnetic f ie ld  one pee i se  area, a radiation be l t  and so forth? Are 



we a l l  talking about the same thing o r  can you describe limits on 

these fields, theoretically or otherwise? 

DR. JASTROW: Yes .  We know the Earth's magnetic f ie ld  

rather well on the surface of the Earth, and we know by very sound 

theories how it should vary as you get away from the surface. So 

we h o w  the f ie ld  rather accurately out t o  some distance from the 

Earth. 

We don't know w h a t  kinds of variations i n  the magnetic 

f ie ld  are produced by the various sorts of currents that  we think 

flow i n  the outer atmosphere. 

from the study of the trapped particles is indirect information on 

the nature of the magnetic field, because the properties of th i s  

radiation layer, the extent, for example, t o  which it goes out at  

very large distance, depends on precisely how the magnetic f ie ld  

behaves as you go far away from the Earth. 

One of the points that  one gains 

The implication, by the way, i n  the fact  that  these 

particles no longer exist  i n  appreciable numbers when you get 

out t o  a distance greater than sixty or  eighty thousand kilometers 

-- in  other words, about ten Earth's radii -- the implication i s  

that around that point the magnetic f ie ld  of the Earth disappears 

into the general noise level of interplanetary plasma and fields.  
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QLTESTION: Dr. Jastruw, are you assuming f r o m  those peaks of 

Explorer out beyond 70,000 kilomters that it w a s  encountering blobs of solar 

plasma beyond the Ekrth's magnetic field? 

talked about solar activity and aurora? 

DR. JASTROW: Yes. 

Is that the inference when yau 

I w o u l d  l ike t o  l e t  other speakers say 

something about that. This is indeed w h a t  they have i n  mind. 

There w a s  one interesting suggestion made at the conference by 

Dr. Dessler, of Lockheed Laboratories in Palo Alto. He pointed art that 

there i s  an irregularity i n  the magnetic f ie ld  of the E a r t h  over South 

Africa, an ifiegularity which can be described as a hole i n  the magnetic 

f ie ld  

He pointed out further that this irregularity is so located that 

it might account for the gap between the two radiation bel ts  because the 

particles which are trapped in the magnetic field, when they come to t h i s  

hole over South Africa, fall into it. They descend into smzwbtlower 

altitudes than they w o u l d  if the f ie ld  were perfectly smooth. A t  lower 

altitudes they h i t  Dmre air and they get taken aut of the radiation layer. 

Again, it is an open question, but it was 811 interesting suggestion. 

Prof. Gold suggested that the origin of the belts is a stream of 

particles which pass across the Earth, and that these particles actually 

may be trapped i n  a bel t  around the sun by the magnetic field of the sun, 

a kind of solar Van Allen belt. 

the paradox of the very long times it seems t o  take the particles t o  reach 

And he points out that this ca~l  explain 

the Earth as compared to  the velocities of energies that we how that these 

. 

particles have when they get here. 
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This concludes the summary of the discussion. I w i l '  ask 

Professors Parker and Christofilos to  make their  own presentation. 

you w i l l  want to  ask questions of Prof. Gold, a l s o .  

1 imagine 

PROF. GOID: By all means interrupt me. I don't plan to  make a long 

speech. I will just  start saying something and then ask me whatever i s  of 

particular interest .  

The last evidence of th i s  raggedness at the end was of particular 

interest  t o  us because there had been previously the suggestion that the dis- 

turbances i n  the Earth's f ie ld  that we ca l l  magnetic storms appear rather patchy 

on the ground here in  distances on the Earth of a few hundred kilometers apart. 

The magnetic disturbance looks rather different. 

Somebody asked whether t h i s  w a s  actually bits of solar plasma that 

the thing was  flying through. Most l ikely it would be just  the outer part of 

the Earth's f ie ld  containing a certain amount of gas that has not yet sett led 

down t o  i t s  quiescent condition that it would reach some time la te r .  

responding absolutely smooth curve of the Pioneer I19 indicated that at  that  time 

The cor- 

it had sett led down t o  a quiescent state.  
ha83 

So this raggedness and the fact that the layer/auch enhanced argues 

heavily that a solar stream came and h i t  the Earth and tkt a t  that time it 

arranged in  some way t o  feed fast particles i n  here, and it l e f t  a l i t t l e  b i t  

of disturbance i n  the particle content and in  the field,too,for a few days. 

We know it takes some time after a magnetic storm f o r  the Earth's 

f ie ld  to  quiet down again and recover after a l l  the external influences haxe 

. 

gone away. So th i s  recent evidence f i ts  that part of the s tory very we.U 
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and it i s  very strongly suggesthe, if  not an absolute proof, of the solar orlgin 

of the energetic particles i n  the outer region. 

The debate then becomes less clear as to  just  what 'happens, how do 

the particles get further in,  w h a t  makes the dip between the two peaks, m,d i s  

the inner peak made by the same mechanism. O f  course, we don't know. 

It is  very interesting that when a new physical thing l ike that i s  

discovered how often it i n  fact  does occur, that even though ;o start wktlz it 

wasn't predictef, when you discover it, not only i s  there one theory t o  acco-ant 

f o r  it but there are sever&. 

For example, when radio astronomy was discovered, a t  first everyaody 

thought we must have a l l  the same source for a l l  the radio mise  coming out of 

the sky, and a few years l a t e r  we discovered there wasn't oEe kind of mechanism 

that did it but a large number of diFferezt celest ia l  objects had different ways 

of doing it. 

due t o  one mechanism, but one c a ' t  be sure it i sn ' t  several. 

So at the frirst stage one t r i e s  t o  over-s5mpliPy and make it a l l  

We have the great problem of how particles t'mt a x  locked i n  t3e outer 

zone where they could be fed iri f r o m  out side, how Yaey could distribute tkejaselves 

throughout the Earth's f ie ld  t o  come closer in, and then it i s  a thearetical 

problem what kind of mecharism can transport particles *om oce zone i n  which 

they are locked to  an underlyhg one. 

particular place, for example, how w i l l  they get into regions that afc mdemeath 

it ? 

The particles that are captured i n  th i s  

Much of the discussion i n  th i s  conference was  concerned with tkat -- 
One ty-pe of mechanism that can shuffle them around w h a t  mechanisms are there? 
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is  that the f ie ld  is  being pushed around. 

particles are not quite accurately described i n  terns of accurately captured paths, 

and a thirdmechanism i s  that perhaps the gas content 0- and th is  i s  one that I 

suggested that i s  novel but s t i l l  being disputed -- that  perhaps the entire gas 

content of this outer region can undergo a rather complicated internal motion 

which w i l l  ass is t  i n  taking a whole layer, a whole bundle at  one level and 

Another part is that the orbits of 

allowing it t o  appear at a diff'erent level. 

I think that is all that I would l ike to say on th i s .  

QUESTION: Can you explain this:  If these particles, as they come 

off the sun, are trapped i n  the sun's magnetic field, w h a t  mechanism is  it that 

releases them and gets them down t o  the Earth's magnetic field? 

PROF. GOLD: The particles are all very easily deflected by the kind 

of magnetic f ie lds  that we know t o  exist i n  the vicingty of the sun. 

not easily think of them as coming freely from the sun t o  the Ear th .  

they come here, it must be that they come with a magnetic f ie ld  that l;as the 

correct shape so as t o  al low them t o  come here. 

So one can 

So when 

One simple shape, of course, that the f ie ld  could have i s  just  t o  be 

radially alive f'rom the sun toward the Earth. The sun's magnetic f ie ld  might be 

distorted by motion of material between the sun and the E a r t h  i n  such a way that 

it i s  aL1 dragged out, combed as it were ,  i t s  l ines  of force directed toward the 

Earth. And this might occur, some of us think, all the time. But whenever the 

f ie ld  l ines are suitably arranged, then particles can travel here from the sun. 



The suggestion is  that the aligning of the Held that allows the 

particles eventually t o  come here i s  a process that occurs by a moderately 

fast gas that i s  being flung here by the Sun8 Having come here, it has brought 

the elongated f ie ld  with it from the Sua t o  the Earth, and then any much more 

energetic particles that theSurr i s  making at the base of t h i s  region can freely 

travel t o  the Earth and, therefore, reach here w i t h  a time delay of two days 

apparently, because they have had t o  wait for  the f ie ld  to  be so stretched, 

although really they l e f t  thc S?m only a mch shorter time ago. 

But we see a big outburst on the Sun and it i s  thmwing material 

toward us and it takes two days t o  get here. And when it gets here, fast particles 

may also get here, whose private travel t-s would have been much less .  

QUESTIONS: That would account f o r  the fact  that the particles i n  the 

radiation bel t  are moving a t  relatively fast velocities, whereas it takes three 

or  four times for the first cloud of plasma to  get from the Sun t o  the E a r t h  b 

travelling much slower? 

QUESTION: And two or three days af ter  the appearance of a sun spot? 

PROF. GOLD: 

QUESTION: 

PROF. GOLD: Yes. 

QUESTION: 

After the appearance of a solar explosion o r  flase. 

Does the Sun have a north and south pole? 

Is it a dipole or  not? 

PROF. GOLD: No, it is  a very messy field, of which the dipole is  only 

a s m a l l  component, as it were. It has other fomt ions ,  too. It has, of course, 

frequently a formation seen i n  the corona where l ines  offorce,  not just  i n  the 

dipole, shape as arch. And of course, any such region w i l l  be i n  principle a 
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a possible storage region for particles just the same as arches of the Earth's 

more nearly dipole f ie ld  are storages for the Van Allen particles.  

Just  the sane as here, you have a field arched l ike that, and it is 

able to  hold particles in. 

that shape -- such as we know to  be commonly occurring on the sun, would also be 

a storage reservoir. 

So any kind of arch -- it wouldn't have t o  be Just 

QUESTION: 

coming from the sun steadily, and during the solar storm we get higher energy 

particles coming? 

Are you saying that during nomil. days there are particles 

PROF. GOLD: Well, the first part  of the statement, some of us think 

that; we are not sure. 

something comes t o  us. 

The suggestion i s  that on same occasions a big w h i f f '  of 

Whatever happens the rest of the time, we are not sure. 

QUESTION: 

PROF. GOLD: We are not sure. Same of us think that particles come 

Are particles coming steadily or  not? 

steadily from the sun, but it i s  sure that just  on the occasion of a storm a 

much greater bulk comes here. 

QUESTION: Wouldn't the Van Allen Layer disappear if  there wasn't 

replenisbment steadily? 

PROF. GOLD: Yes, but we think it gets replenished only on some 

occasions. 

QUESTION: The Argus shots showed they disappeared i n  a couple days, 

the Argus electrons. 

PROF. CHRISTOFTLOS: Who saidthat? 
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QUESTION: You did. 

PROF, CHRISTOFTLOS: I did? 

QUESTION: Didn't the Argus t es t s  disappear i n  a few days? 

PROF. CHRISTOF?LOS: I n  a f e w  weeks there were s t i l l  traces. After a 

few weeks. 

PROF. GOLD: That is  because &ey had merged into the background, 

po ssibly . 
QUESTION: The statement is  that the particles did not diffuse, that 

they held t o  about a hundred miles. 

PROF. GOLD: We w i l l  come to  it. The point is, as D r .  Jastrow stated 

earlier, that the calculation of storage times makes it rather long. 

The particular details  of the Argus shot have t o  be discussed separately 

because they were not fed into the best place for long storage. 

fed i n  at rather low levels. 

What we do suppose and w h a t  i s  so strongly suggested by this, ywu see, 

Particles were 

for  this outer region, i s  that it is  during the magnetic storm that the supply is  

made. So that the magnetic storm brings with it slow gas and some fast particles. 

QUESTIOX: If I visualize this, w o u l d  you look at it in terms of aa 

elongation of force f r o m  the Earth's dipole except it would  be stretching out 

f rom the sun with a garg of slow particles travelling on it? 

PROF, GOLD: I really think i n  terms of a great elongation of a solar 

field, a d  a great outburst, making some sort of elongated magnetic f ie ld  

travelling toward the Earth, with the gas content and all, and within it the 

possibil i ty of spiralling fast particles which eventually sweep over the Earth. 
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QUESTION: 

PROF. GOLD: A guiding effect. But of course it i s n ' t  focused toward 

You have a sort of focusing effect by this field? 

the Earth. 

QUESTION: It is  focused i n  outer space and the Earth happens to  pass 

through it? 

PROF. GOLD: Yes. This would suggest, i f  that kind of outlook i s  right, 

that  on an occasion when such an outburst is occurring, 

vehicle out there at that time we might see a great intensity of flux, not only 

the captured flux i n  the E a r t h ' s  f ie ld  but far out, far away. 

if we have a space 

QUESTION: 

PROF. GOLD: As great as the intensity that occurs in  here, o r  even 

How much greater would you estimate? 

more. 

QUESTION: Under w h a t  circumstances would ;you see that when you were 

up there? 

PROF. GOLD: During an effective magnetic storm. That i s  what would 

have to  occur on this type of interpretation. 

QUESTION: With a short lifetime? 

PROF. GOLD: Just  a matter of a couple of hours. 

QUESTION: Dr. Gold, wouldn't this theory suggest that other planets 

also have this radiation bel t?  

PROF. GOIWD: We are not sure of magnetic fields on other planets. We 

think it l ikely that Venus i s  rather similar t o  the Earth. 

a field.  It i s  closer t o  the sun. 

Mrs i s  sufficiently different from the Earth so we are not s u r e .  

It probably also has 

So i f  anything all these effects are greater. 
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QUESTION: 

PROF. GOLD: 

Are you saying that the inner belt  is electrons? 

I am not saying anything about that. Certainly it is a 

mixture of electrons and protons. 

QUESTION: Sanebody is hypothesizing that if there weren't this hole 

over South Africa, the two belts would be one. 

PROF. GOLD: No, I don't think that is really an adequate ewlanation 

of the hole. 

zone so that a sufficient ntmiber would fall into the hole. 

It requires a very specific way of supplying the particles in that 

QUESTION: What is your theory? 

PROF. GOLD: I favor the point of v iew that there is a mechanism 

in which the particles from out here can get in there, and that there is a 

particular stability of the magnetic structures up here which is higher as you 

go f'urther out, and allows the inner part to perform a rather complicated motion 

which the outer part is not performing. 

case in the atmosphere where you have, for example, because the lowest part is 

convecting and the upper part is not convecting, a minimum of the temperature 

as you go up. 

it gets hot again. 

not above that height. 

The thing is somewhat asalogous to the 

It is warm at the bottom and it gets cold as you go up and then 

In that case that convection can occur at some height and 

It is a rather complicated story and I wouldn't be able to put it across 

in a short time. 

MR. ROSEN: We have been at this an hour, gentlemen. why don't we 

give Mr. Christofllos a chance to make a brief summa;ry. 



PROF. CHRISTOFILOS: On the outer bel t  of radiation It seem 

rather possible, as Prof. Gold proposes, that it actually CODES f r o m  solar 

activity, and the best indication thus far is this anamraly wblch w a s  

discovered i n  Pioneer N. However, for the inner bel t  It appears t o  be 

quite diff icul t  t o  have particles come f r o m  outside, especially relying 

on certain experimental results from the Argus experiment. 

And the most important result  we had in the Argus experiment 

waB that for several weeks the belt, the thin layer, this hundred miles 

or so layer, stayed in the same place without moving but maybe ten or 

twenty miles, which means if there are such convection currents, these 

currents w i l l  take a year t o  go from the outer t o  the inner belt, which 

is  of the order of the inner belt lifetime. 

Furthermore, as developed a t  this meeting, It is qy i te  likely 

that the particles in the inside are high energy, maqy of them, and so 

the explanation which has been proposed by D r .  Singer that our high 

energy neutrons come out, indicates perhaps the best explsaeLtion for 

the inner belt.  

opinion is that the inner bel t  actually contains particles 

which are born there where they are trapped. 

QUESTION: 

our atmosphere all the t-? 

Are we getting that smwnt of cosmic reys hitt ing 

PROF. CKRIWOFILOS: We get them a l l  the time, and they 

disintegrate oxygen and nitrogen nuclei. 
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QUESTION: We are told that the outer layer has a soft component 

and a hard component. 

PROF. CHEUSTOFZLOS: I don't know too much a b u t  that .  

QUESTION: 

PROF. CHEUST0FILX)S: Yes. There are soft coqponents. 

QUESTION: 

The inner layer also has a hard component and a soft comlponent? 

What is the difference? They both have hard and soft 

components? 

PROF. CHEUSTOFTLOS: Yes. The inner layer i s  much harder. The outer 

layer i s  much sof'ter. 

That, you should ask the me n xho measure those things, Dr. Van 

Allen's grow. 

QUESTION: 

PROF. GOLD: These figures are not known. It is known there i s  a 

What is  the hard component of the inner layer? 

somewhat higher coqponent of the hard component i n  the inner zone than outer. 

Both possess either. But the inner zone has a higher proportion of hard stuff.  

QUESTION: 

PROF. CEfRISTOFlLoS: You are asking the wrong people. The people who 

Did you put any rough numbers on these proportions? 

measure those things are not here. 

DR. JASTROW: If you want t o  measure the rat io  of hard t o  soft i n  

the two belts? 

QUESTION: Yes. 

DR. JASTROW: You can only make a qualitative statement as Dr. Gold 

stated 



QUESTION: I had believed from previous statements that in our experi- 

ments we had thus far not been able to distinguish the components 

PROF. CHEUSTOFILOS: Lh:. McIlWain came in the meeting and saidthey 

were able to distinguish by a post mortem analysis of the counter data. 

DR. JAS!I!ROW: This is a new result. 

QUESTION: Could you describe that? 

DR. JASTROW: Yes. 

Prof. Gold is a skeptic. 

PROF. GOLD: 

He doesn't believe it entirely. 

1 am not saying that. But you can't put it across in 

the next five minutes. 

MR. R0SEZ-T: 

DR. JASTROW: 

Would you credit this? 

The person who reported it for Van Allen and his 

collaborators is Carl E .  McIlwain, one of Van Allen's collarborators. He and 

Ray, another of Van Allen's collabratorq present at our conference, reported 

the following. 

Let me say first that Van Allen discovered all the radiation is in a 

narrow disk. That, is item number one. 

Second, he has a counter and this counter has a window in it. 

window of the counter is here (indicating). 

of the counter are relatively thick. 

counter through the window. 

The 

This window is very thin. The w a l k  

The soft particles can only come into this 

They can not get through the thick w a l l s .  

The energetic particles, the penetrating onestcan get through the 

thick walls. 



With this preliminary, consider w h a t  happens i f  the counter i s  oriented, 

l e t  us say, so, with thick walls, and thin window, and is  spinning. Whenever 

the position of the counter ==- as the satel l i te  spins -=- i s  such that the thin 

window faces into the direction of the radiation, then the s o f t  radiation can 

penetrate that window and be counted. 

But when the counter has a different orientation then only the hard 

radiation can enter. 

In  this way you eliminate the soft particles from the hard one because 

you find that your counting rate looks something l ike this (blackboard). 

These peaks represent the orientation of the counter when the window 

i s  facing the direction of the rediation. 

The minima, i n  between, represent the case where the soft radiation was 

excluded because of the thick walls encountered in  the direction of the radiation. 

That means that i n  the minimum the counting rate measures only hard radia- 

tion. 

Now, by reasoning which is  perhaps too complicated, you combine the fact  

that the energy of these particles i s  sufficient t o  get through that thick w a l l ,  

with the information that you have on the mount of energy deposited i n  the 

counter. 

i s  called the specific ionization of the particles. That specific ionization 

The combination of these two pieces of' infomation teUs you w h a t  
1 

i s  very different fo r  protons and electrons, and the mlue of the specific 

ionization which they obtain by this ingenious rough argument corresponds t o  

protons and excludes the possibility of electrons. 
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QUESTION: 

Mi. JASTROW: No; this i s  a post mortem analysis on Explorer IV and 

This is the ease i n  both the inner and outer belts? 

therefore refers t o  the inner be l t .  

belt .  

Explorer IV only penetrated in to  the inner 

QUESTION: So it i s  s t i l l  a lnystery as t o  whether the outer bel t  i s  

protons o r  electrons? 

I TJR. JASTROW: Yes,  except f o r  the fact that the Russians have stated 

that the soft carmponent in the outer belt  consists of electrons. 

McIlwain said that their  data suggests this, too, although they are 

not certain. 

QUESMONS: 

Mi. JASTROW: That i s  correct. 

QUESTION: 

The hard may be protons o r  energetic electrons? 

When you say the window i s  facing in  the direction o f t h e  

radiation, you mean that it was facing the direction which was perpendicular t o  

the l ine of force so that the electrons travelling in a spixpl could enter? 

DR. JASmOW: That i s  correct. 

QUESTION: 

analysis, the orientation of the sa te l l i t e  -- 
Were they also able t o  correlate the antenna pattern 

PROF. GOLD: To a considerable extent. To the extent of making it 

extremely plaudible, t o  say the least. 

place in f a i r l y t i @ t  spirals across the lines of force, with spirals running 

along the lines of force, and this f i t t ed  in witb all the motion that they could 

deduce from the variation of the pattern and f’rom the time constant of the spin 

The radiation was mainly going a t  that 
I 

and tumble which they hew independently. 

(Wherqon, a t  5:45 p .m., the Conference was concluded) 
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