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2 August 1971

TO: Distribution

FROM: L. B. Molaskey

SUBJECT: Recovery of RV #3 - Meeting at MWC, 7/30/71

The following is a report on the meeting held at MWC in support of the planning- —

for the recovery of RV #3 from the ocean floor.
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Atgendees: .. B. Molaske

Agenda:

Although no formal agenda was providéd it was agreed to review the detaii pians
discussed at HQS (fo bring MWC upité date) and to provide whatever new datg had been |
generated or obtainéd to date. Also to discuss possible methods fqr:atta;hing the |
payload to the recovery hook or cable. |
Discussion:v |

MWC's refined estimate of the impact conditions are:

A. Velocity at impact 450 ft/sec
450 (.6818) = 306.81 miles/hr.

B. Shock at impact 2600 Gs
C. Weight at start of descent in water 1051 pounds
D. Buoyant weight at sea level 550 pounds total

E. Buoyant weight of payloéd less
RV = 246 to 270 pounds
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MWC's Estimate of Impact conditions, cont.

¥. Calculated descent rate in wxfi.t:er (terminal velocity) .Vt = 10 to 18 ft/sec (MWC);
11.5 ft/sec (SSC). These rates are based on assuming a spherical shape in the
water and drag coefficients '- Reynolds number relationships derived from: the
data provided in Attachment I. (Reference: Boundary Layer Theory - |

Dr. Hermann Schlichting - 1960, McGraw-Hill Book Co., Inc.)
) ‘

. G. Kenetic Energy = 1/2 MV ‘ . e - e

assuming w = 1051 #

Ve = 14 ft/sec v
1 (105D 2
E = 3 353 (14)° = 3210 ft #

‘H.  Descent time approximation (assuming constant Vt from surface to the bottom

which is understood to be "over simplification' of the real case)

D - 14,400 -
T = v ——4——14(60) 17.2 minutes

I. Sequence of structural failufe.:-

At 22 306G Takeup Berylliﬁﬁ Shaft Broke at both ends seéar&fing ‘the
payload frqm its mounting in the RV strﬁcture. '

At 250G The heat shield broke away fromvpressure canister.

At ::300C The pressure canister buckles. (a .cross sectional érofile of the |
pressure canistér is provided in Attachment II.)

At =2 26006 The pfessure canister is assumed to be "hydro-dynamically
molded" to the payload in the nose of R.V. Consensus of opinion is that the
R.V. and payload will be ‘a11 in one piece with holes or tares in the pressure
canister. |

Considerable discussion was held on how to attach the lifting cable to 'the'

R.V. on the bottom. MWC indicated that the parachute bridle (See Attachment III),

similar to observed failures during the development program, would have separated

at the apex leaving three individual straps, with loose ends, attached to the R.V.

structure. They also point:éd out that there was little chance of any remaining
-2 - ' '
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| load patﬁ from the RV aft structure toithe TU since the beryllium shaft
undoubtedly broke. The use Af a net, which could be laid on thé ocean floor
with long cables to the primary hook was discussed. The manipulator.could be
used to roll or lift the payload into the net and attach the rings on the net
cables to the lifting hook. See Attachment IV.

It was suggested that Vise-grip type pliers or.clamps on the end of cables

be used to attach to the parachute bridle. This was discarded because of the _ _ .

lack of load path within the'RV and the complexity of activating so small a
component,-. R | | | |

A plunger inserted into the dregue mortar -hole was Suggéstedvand.rejected
because of the same ﬁype of problems.

The primary choice is to use a mechanism similar to a "hay hook" which
is secured to the lifting cable and when activated would surround the entire
payload providing a basket to lifg the unit. - See Attachmeqt V and Va.

The net and "hay hook".app;oaches will be discussed with the operations
people (U.S. Navy) for their comments and suggestions. The question of who
will supply the hardware involved is still open at this time.

The container to be used. to tranmsport the recovered payload also presents
somewhat of a problem. Ideallj it should be large enOugﬁ tO‘cohtain.the
payload package, the lifting apparatus, and the trénsfer net and canvas (Ref.
ME-44, dated 27 July 71) . 1t must be light and water tight and capable of
being traﬁsported by aircraft and truck. A size restriction, imposed by‘EK;
was identified. It must be able to pass through a door 71 inches wide and
81 inches high. Aﬁtachment VI shows the approximate size an& weight of

such a container.
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Each of the contractors were asked to check the availability of such a

container.

Additional operating constraints concerning-the container, suggested by

EK, were:

The temperature should be maintained below 80°F. at ali times - no constraint
or; low temperature.

A drain plug is required. (EK plans to save the water for use during despooling. )

I!; should be cap—;bie of being.transported by hand truck in the despooling
facility or have its' own wheels. .

In the dark despooling room the cont.;ainer.will be emptied and the sea
water saved for use in the desp'ooling op_eration to keep the stack wet. The
payload will be 1ifted out of the container, the canvas and 1ifting apparatus

removed and the unit set up for disassembly.
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It is expected that all the pyros in the RV will have fired or will be

otherwise safe.

Other related data, reported here for the record, was also discussed.

The data is listed as follows:

It: is estimated to require 3,000 pounds force to 1ift the payload out of the

water.,

The heat shield, during a test, experienced 310G when impacting the water

at 156 ft/sec. N ‘

The takeup shaft broke on the keyway side at 30G in the water‘impact test..
The flight fecovery sequence is illustrated in Attachment VII. | -

The latest schedule, bredicated on the availability of the search ship, is

that the search will start the first week in October. .

The next phasé of the effort will be to review progress to date with the

operations people and to provide additional data on light levels at the transfer

depth. Also, investigation of potential shipping containers is required.

A summary of the hardware requirements is as follows:

Attachment fixture to fix the payload to the 1lift cable.

A.

B. Transfer net and light shield for lifting the payload out of the water.

C. Shipping Container.

D. Disassembly stands and tools for thevdespooling operation (EKvsupplied).
E’/B. Molaskey

LBM/cb

cc: M. F. Maguire (w. encs.)

H. Robertson "

R. W. Jones "
C. Karatzas "
P. Petty "
R. Roylance
J. Braddon "
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16 -L Outline of fluid motion with friction

Fig. 1.6 reproduces photographs of the stream.lines about circular cylinders in oil
taken by F. Homann [6]. They give a good idea of the changes in the field of flow
associated with various P.evnolds numbers. For small Reynolds numbers the wake
is lamm&r, but at increasing Rexnolds numbers at first very regular vortex patterns,
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Curve (1): 3:0kes” theory. eqn. (8.10); curve {2): Oseec’e theory, eqa. (3.13)

!
e

[ %0 A TAR

REmp D N

&



L /30— eeA205( 5
- (BHELL TAPECED CANISTER)
TTMATL - GOGI TS,

LrERZ &0 D/iA.

e
Vﬁ’ffé i/ 80 * %’Q,H

s

/4. 2 —
/6.52 _".._I /30405 RIVETS. .
. |

|

[/ 2 - >
\_'/45.2:_.3/‘%' f A SFRCING

3
[ 664305056 RING

N -~ X
ik f

32.88
: GO ABOSODD T
2P40/2. BELL FASSEMELY
CANISTER.

P T Ge 30505 4 RING q i
| ) Vet B

L

jy B . /] Lo
~— o5p 790 [~ #¢é. 740

Z HDL RIVETS

CRITICHL AREAS
' L NONE = \VATER (MPRCT .
BHELLD BooiltING INSHELL
FEOM 2D LoapDs. R
X1l COMPEESSION [N SEELL.
A7 BASE.

CLASSIFIED BY: CIART
CLASSIFIED ON: 25 JULY 201

LRTTACHMENT T |

Eo APPROVED FOR RELEASE

‘g % o o a as o,
x;-v%

;'J\ 1.3 o s

WORVIHG Ba5ek DeSTROY
G CORTEC . o

2RONS .\ Id TR NG




NRO APPROVED FOR RELEASE

ATTH MMEA_/T J;E

Hx‘S‘EeRE:F‘ DECLASSIFIED BY: C/IART
- ERLAFSIFIED ON: 25 JULY 201 .

WORKING PAPER, DE

OR CONTRCL BY —

MAIN PARACHUTE
SUSPENSION LINES

TN PARACHUTE SHIVEL I/ _POYER REMOVAL SWITCH

KATN PARACHUTE 54l 7/ (REMOVES ALL ELECTRICAL
h!, POWER FROM RECOVERY
Vils CAPSULE)

=%

= . //\ ' 7 VENT PORT "

PARACKUTE W,_\

STRAPS \// | -

| i -

"~ FLASHING LIGHT | \ |
/;//’\\\/// f\s\\\\..

" .’—\\\‘>’

- N : =
’; St
PYRO SAFING /\\;\\/\

\
CONKECTORS —-~ Y

TRACKING AND | B
TELEXETRY ANTENNAS

(TYPICAL 2 PLACES)

PARACKUTE HARNESS
(G?IDLE_ASSEMBLY)
CATTACHMENRT FITTINGS
(TYPICAL 3 PLACES) .
IN.

BASE THERMAL :
PROTECTION PANELS*‘/

Hx S5
WORKING PAPER, DESTROY.
OR CONTROL BY __.




ERTRREY

- RO;APPROVED FOR RELEASE
DECLASSIFIED BY: C/IART
DECLASSIFIED ON: 25 JULY 201

WENCH

B




-~ NRO APPROVED FOR RELEASE

DECLASSIFIED BY: GIART
DECLASSIFIED ON: 25 JULY 201

v

pe fve

<
u.
Q\.

f!

= 07 dh\w{% _,

\“_.K 4\.,

Q\x “s100H x& |
_ .w.., ‘.w.*..v..\tw.\\ : N..em.; u%«t\m

|
i
i
i

T i
i

s, 0Ny
l.(

d ONDIIOM | -

_’.\

= Ad 10¥INOD ¥O _ |
>oﬁmmn {2




/lll

FARIN PARACHUTE BDEPLOYMEMT S..-gbx:MQE :

/— DROGUE

ml"" °W¥RrRo APPROVED FOR RELEASE

_ DECLASSIFIED BY: C/IART
|\}~~1 DIECLASSIFIED ONg25 JULY 201

COnICAL EXTE {EIOH
c S 210 FY

RAIN CARODY:

AR ) - LY

) . HOMINAL DIA DD - 323 FT
LAZY LEG VENT LIA - T2FT
. K0. OF CORES .= 55
: i RECFING LINE LENGTH « 33.
"RE‘z’:‘g . CONE -BAG 92.3 o
RELEAS . : : TARGET COME:
THERMAL COVER' PARACHUTE PARACHUTE TO%AL HEIGHT = J&RT
RELEASE . . .BAG . é’g,&%’;%‘;‘ SLOT HEIGKT = .
: BASE [:A - 12FT
CROYN DA - W0FT
SUSPENSION: ‘
‘ . LINELENGTH « S6.3FT
MAIN gAG O P .
DEPLOYHENT SEPARATION FROM CHUTE # 4LINES 2508 LB STAENCTH
. A, . - AT LINE STRETCH g SLINESE 300 LB STRENGTI
' RECOVIRY SUBSYSTER -
! ax: ) : " pEP
et SEC A TIO - _ DESTRUET____ DROGUE nge:z: , o
INCREASE . 10 DECREASE IRHIBIT MORTAR PARACHUTE LT -
. HEATSHIELD : v :
. . s JETTISON  ° : .« o
: DEPLOY
18 s ' DROGUE CHUTE . 4SEC TD
€ e BAROSTATCH DISCONHEC Tmrommmmemboremmmme MATN PARACHUTE
1 Ko -
. . - o 2 (REQD) PACK
- . K 4 N
'éONE BAG AN CHUTE - i '
£ HREEFING TARGET REEFING I.SAIH —

SE—



