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A s a t e l l i t e  hecov;ry system composed of a recovery cone and a re- 
I 

tro-rocket system i s  presented. This recovery nose cone waq originally 
I 

designed for  a , Juno I I ~  type of orbi ta l  carrier. 
I 

Special design festurea m e  been included i n  the cone i n  order 
I _ , ,  

to.Fender_itAa.PF~i_c~~e~oOdxgsrimentat with -11 ~ i m d ~  sp.ecctnens 

- ,/ , , The primnrg purpohd is  t o  present an agproach t o  the design problems. 

involved with so& attention given t o  basic performance. . 







The ' f h a l  Meteor stage will be separated af ta. burnouf . 
sable t o  provide a backward kicfc to the empty case to pre 
i b l e  coll is ion when the retire-rockets are f ired.  

- - 

maxhum dece4cratcion ahoazbd be l imibd to 10 or 12 g a. 

sphere Fang a pre-determined 



I 
1 I , ' 

cons tlnd s tm4 twa  Weight 9 3  l b  
I 1  

I 

9 1 

Take-off; Weight of F i r s t  Kick 867 l b  
P 

Cutoff Weight 'of ~ G s t  Kick ' 726 l b  
I 

Velqcity ~edudt ion 373 m/sec (1225 f t/sec ) 
1 

I 1 )  I 

I ~ a k e d f f  weight of Second Kick 726 l b  
I Cutoff Weight, of Second Kick 585 l b  I 

/ 

Total  Ve!!locit* ~ s d ~ t k o n  828 m/sec (271'7 f t/sec) . I 

I 
I The apbuv% velocity reduction values are in the range of the  
I 

1 '  
thaoretfcal values f o r  a double kick orbitoiL transition, 

i I 

' I  
I 

Haxidm kecelcration dl1 be realized I a t  secbnd kick bumout. . 

1 Tothl wei& a t  second kick burnout 585 IIi . 
1 Combined thrust of 3 Sergeant8 6,000 l b  

I 
I Itd. deceleration i s  within ' ~e limit for  small animal. specimens. 
I f I 

I 
4 

D. The Bag Device ' 
1 

v 
I 

Figure 2 shod  a similar recovery system with an additional 
'1 deceleration feature, In th ia  fVstem the retro-rockets can be rotated . 
I 

' I  

approximately 10'; a t  the i r  supports, ei ther  by hydraulic or electr i-  
, c a l  means, then l b c h d  i n  position and fired. The empty cases could 
* I  be rotated a,n addi'tional-9s0 and locked if found desirable i n  this 

*I ,., * 

, 7 T ~ ~ s b t i o n .  The cases would then serve as aerodynamic drag devices, 
/',5 ,'/ 1 - --- -- +- Ad& 

I .  Preliminary ctiLculation indicates t ha t  the velocity reduction , 
I 
I realized by this heam might not just ify the resulting reduution in 

rcliability,i  r I <  

, 

IT. ' THE RECOVER4 CONE: , 
' I 

, Figure 3 sh&s ths proposed cone which i s  based on tha successfully I :, 
I tested missile No, 40 cone. It was found necessary t o  increase the ' 

length of the cone approximately 8 in.in order to incorporate the - additional ?st mechanism into the nose. Additional ba l las t  had to 
be added Soq s tab i l i ty  reasons resulting i n  an overal lbeight  increaae . 

I of a p ~ r o x h & e ~  $00 lb, T h i s  is a disadvantage i n  tha t  the ba l l i s t i 0  
. I I s  

I 

I 
I 
I ,  

- 
I 

i $ '  

I : 
I :  - 2 -  . .  I I -I, . 

* I (  



factor i~ sodewhat lower, r e ~ u l t i n g  i n  a higher drag-deceleration 
peak. This disadvantage w i l l  be offset  due to  the higher re-entry + 

velocity and smaller re-entry angle, both of which greatly.reduce 
the +deceleration p'eak, f t  i s  believed that  the drag deceleration 
w i l l  remain below the safe l i m i t  fo r  the selected animal specimens. 

III. THE SPECIMEN CONT~INER 

Figure h sho4s the! specimen container incorporated in to  the forward 
section of the cone. The specimen compartment wiU be sealed and 
pressurized. I The outer w a l l  of the compartment should 'be as thin as 
structurally possible, Fabrication problems w i l l  be the  l h i t i n g  
factor rather than stresses due t o  internal pressure, Sheet a teel  
of 0.020 in. should be adequate. 

I 

Access ports arc gkovided a t  the a f t  end of the compartment which 
I win be plugged @r used fcls natallation of exp~ imen t~a l  equipment 

such as air supply lines, equipment, l ights,  , e k e  Ad- ' 

. ditional volume i s  container assembly and around 
the electr ic  , motor for 1 addit ioial  equipment. 

I 

. Figure 5 shows the compartmnt an exposed position,In t h i s  
position the specimen i s  protected from radiation only by the thin '1 , - 

. . outer w a l l  ok -&e compmstmant, 
'I i 

,The compartment i$ actuated by a simple mechanism composed of a re- 
versible motor, a reduction gear and s womlshaft, The forward end 
of the  worm shaft rotates i n  the internally threaded core of the 
container. Rotation of the worm shaft w i l l  cauae a forward or  back- 

\ 
ward motion of the ccntainer which i s  guided sind1ax3.y to  a piston 1 1 
and re$trained from rotation by a p in  and s l o t  arrangement. 

I f  the recovery system i s  spinning at a r a t e  of 200 r g m ,  an animal 
apecimen located a t  the outer w a l l  would experience a gravitational 
f i e ld  equivalent to approximately 2 g 1 a, A specimen restrained near 
the inner w a l l  of i the conrpartsoent would experience a gravitational 
f i e ld  of a p p r o d t e l y  1 g. 

L I 

For design details of the  enclosed eketchea see the c o r s e s p o n ~  
drawings below, 

f 

1 Figure No. Drawing No. 
, . . B . QM 544229 

GM 544232: 
GM 544230 
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SECOND SEPARATION 
FIRS+ SEPARATION - 
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I I I I 1 SPECIMEN CONTAINER 
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*ACCESS PORTS 
(TAPPED FOR, EQUIPMENT 
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