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SUBJECT: Recovery of RV - #3 

A meeting was held, this date at HQS, to formulate plans for the 
recovery of RV #3 of SVI from the bottom of the ocean off Hawaii. 

Attendees 

Cdr. E.E. Henifin U.S. Navy 

L/C J.P. Hillock, Jr. SPO 

Maj. R.A. Schow, Jr. SPO 

Mr. R.A. Koch EK 

Mr. D.H. Schoessler EK 

Mr. L.B. Molaskcy SSC 

The agenda covered is as follows: 

AGENDA 

1. Re-entry footprint 

HQS 

HQS 

HQS 

HQS (Security) 

2. Impact loads and damage assessment 

3. Recovery configuration and constraints 

4. Equipment requi.rements 

5. Despooling and processing 

6. Payload handling 

7. Transportation/logistics 

8. Organization 

9. Security 

10. Schedule 

11. Cost and funding 
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After the proper t~ introduction the meeting convened with an informal 
discussion of the problem at hand. 

Mr. R. Koch (EK) indicated'that EK had performed a submersion test of 
1414 film. He indicated that after immersion in "simulated Pacific sea water" 
for five days that a sample 10,000 foot roll tended to be self sealing. He 
sketched the sample roll as follows: 

~. Swollen Film Edge - Self Sealing 

Inch Water P~rietration 

He said that in his opinion much of the information contained on the 
film could be recovered if it was maintained wet and dark until processed. 

Following the above agenda the meeting discussion addressed who will 
be responsible for the various items and how and on what schedule they should 
be accomplished. 

Item #1 - Re-entry Footprint 

spo will be responsible for identifying, as accurately as possible, 
the impact point. Col. Hillock'agreed to provide whatever information was 
available and to investigate, through the recovery force, what additional 
information was available: i.e., flight recorder information; impact time 
information; visual evidence, etc. It was noted ,that the RV entered the water 
at between 400 to 500 feet per second impacting with the RV spin axis per­
pendicular to the ~l1ater (nose on). The heat shield was in place. Speculation 
is that the ballast between the heat shield and the pressure canister (24# of 
lead) tore out through the heat shield om impact ... Previous rumor that the 
RV surfaced and was sighted after impact was indicated to be erroneous. There 
is, hml1ever, indication that there was evidence of dye from the "dye marker" as 
we1l as bubbles evident on the surface in the area of suspected impact. These 
observations "rill be checked out by SPO with the recovery team. Cdr. Henifin 
(U.S. Navy) agreed to provide information as to the sea currents and the nature 
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of the bottom in a 10 mile square area at the impact point. He agreed to 
provide data as to the drift of the RV in sinking to the bottom. He needs, 
however, estimated sink rates. 

Item =11:2 - Impact J.oads and Damage Assessment 

. to the 
TU!RV on impact. via telecon on 
7-22-71 were that the bucket saw 20-2SG shock when deployed 
which caused the chute attachments to fail and that the Rventered the water, 
as indicated earlier, at 400 to 500 feet per second. Estimates of 3000 GIS 

on impact were mentioned). 

From the estimates of damage, failure modes, etc. SSC and MWC are 
asked to predict the d~ent rate through the ocean. Of special interest is 
the velocity expected ~t the bottom which is estimated to be 14,400 feet. The 
above data will be used by the Navy to estimate the drift during decent and 
the.! effects of impact on the bottom. (Is it likely to be imbeded in the mud?) 

Item #3 - Recovery Configuration and Constraints 

Extended discussion concerning the configuration and capability of 
the search and recovery requipment revealed: 

"~ The RV package will be searched for and hopefully located by a 
commercial contractor search vessel commanded by Dr. F.N. Spiess. The tech­
nique will be for the search vessel to tOt;' a sensor "fish" on a 30,000 ft. 
cable. The sensor employs high resolution side looking sonar having a range 
of 1000 feet transverse to the towing direction. The RV package will be located 
and its location marked by some sort of transducer anchored to the ocean bottom 
adjacent to the package. The recovery vehicle "The Trieste II" will be posi­
tioned at the surface above the transducer and will decend, homing in on the 
transducer, to the bottom. The Trieste has a lift capability of over. 2000 
pounds. It is rigged with a wench and hook arrangement which is used to lift 
the payload. A mechanical manipulator with six degrees of freedom having a 
grip strength of 3000 pounds will be used to attach the payload to the hook 
or suitable lifting apparatus. 

Various photographic and television instrumentation will record the 
underwater operation. There is also a view port in the 7 ft. diameter spherical 
operating chamber for the three man crew to observe and control the operation. 

Item #4 - Equipment Requirements 

When the unit is located 
somehow attach a hook to the RV. 
configuraJ;ign of the 
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This operation is performed by use of the manipulator to roll the unit out of 
the mud and attach the hook. The Trieste then s tarts up tl1hile playing out the 
cable until it is about 120 feet off the bottom. Then both proceed t'o the 
surface with the RV suspended from the 120 foot depth below the Trieste. At 
this point divers \Jill be sent down with a cargo net which is lined with black 
canvasj. '.fhe illumination level § at ~his depth must be_investigated ~o pre­
clude exposure of the material (SSe is responsible). 

The unit will be wrapped with the canvas/'and secured light tight 
by the divers. A separate wench cable from the support ship will he attached, 
the Trieste's cable 'detached and the package hoisted to the support ship. 

A suitable container immersed or full of sea water will receive the 
entire package, net and all. The container will be sealed and filled with sea 
water and transported to Hawaii for transfer to an aircraft for the flight to 
Rochester. 

sse has been asked to investi.gate the availability of suitable con­
tainers (in parallel with SPO and MWC) • .. 
Item #5 

At Rochester the unit will be opened in the dark, the structure re­
moved' by whatever means necessary while maintaining the unit wet. A hole will 
be bored through the shaft center parallel to the rotation axis and a rod in- . 
serted to provide an axle about which to rotate the spools. The film will be 
removed by hand and transferred directly to processing in 2,000 to 3,000 foot 
lengths. One side will be handled at a time. 

in the 

me 
axle. 

Item # 6 - Payload Handling 

Most of the handling of the recovery package was discussed above. 
Considerable discussion about protecting the unit from exposure to light and 
from drying out t'las held. There are still questionable areas concerning -

a. The use of bright light to find the package on the ocean bottom. 

b. The use of light to take pictures of the recovery operation and 
and hardware configuration. 

c. The illumination level at the 120 foot transfer depth. 

No other payload handling problems are anticipated. 

t.t \' S, ... .,. ..... ,., ~-~ 
! L. ..< ',~ .... ', 1 
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Item 7 - Transportation and Logistics 

All transportation and logistics will be handled by SPO working with 
the Navy and HQS. 

Item i8 - Organization 

There was no "official" organization published or directed at this 
time. However, as noted under the other items above, responsibilities were 
defined. The Navy will be responsible for the actual recovery operation. It 
was indicated that it would be helpful to have a responsible individual from 
each i.nvolved organization identified. The contractors were asked to work 
through their respective customers in all data transmittal. The responsible 
individuals are: . 

Item ~~ - Security 

HQS D. Patter 

SPO Llc J.P. Hillock, Jr. 

EK 

MWC 

SSC 

Navy Cdr. E.E. Henifin 

In general the security plan for this operation will be to brief as 
few new people as possible and only to level necessary for them to perform 
their function. 

Several areas \l7here full briefing will be required are: 

a. The Trieste operators (3). 

b. The divers who enclose the payload in the net (4). 

c. One photo processor who develops the hardware photos from 
the "fish". 

d. The corranander of the search vehicle (Dr. F.N. Spiess). 

e. Several Navy personnel. 

Item #10 - Schedule 

This meeting affectively started the operation rolling. It is esti­
mated that the modifications to t:i(! sc..trch vehicle will start hy August 16th 
with the search to start five days later. It is estimated that the recovery 
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will take 10 days on station. Two days will be required to return to port and 
transfer to the aircraft. Despooling is estimated to start in mid September. 

Item #11 - Cost and Funding 

It is estimated that the subcontract for the search operation (a 
. civilian contractor) will be between 75 to lOOK. 

Each of the contractors will submit proposals, prepared in parallel 
with the effort, defining the cost, schedule, and tasks involved. The proposals 
will be submitted to the respective customers. 

LBM/cj 

cc: M.F. "Maguire 
H. Robertson 
R. Jones 
C. Karatzas 
P. Petty 
R. Roylance 
J. Braddon 
R. McLaughlin 
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MEMORANDUM FOR THE RECORD 

SUBJECT: RV-3 Recovery Planning Meeting 

BYE-I09733-71 
Copy ~ of 15 
28 July 1971 

1. A meeting was held to plan the possible recovery of the third 
HEXAGON RV from Mission 1201. Attachment I is a list of attendees. 
Attachment II is the agenda. 

2. The' Navy proposed the use of the deep submergence vehicle 
T;rieste. At the present it is certified to a depth of 13, 000 feet. A test 
dive is planned to 'ZO, 000 feet in August. No troub.le is anticipated in 
demonstrating this capability. The location of the RV would first be de­
termined prior to deploying the Trieste. The impact point must be de­
termined as accurately as possible (action - SP-7). Based on the im­
pact point. it is necessary to predict the sink rate and the effect of the 
currents on the decending RV. P.E. and McDonnell Douglas need to 
estimate the shape of the RV. the effective density to determine the lo­
cation on the ocean floor and the terminal velocity to assess the pene­
tration (action - P. E. and McDonnell). A good current profile of the 
area is available and will be supplied (action - NAVOP 03UZ). 

3. The Trieste will use a cable with a hook to retrieve the RV 
and/or take-up. p. E. and MWC are to define the potential attach points, 
the weight in water, and the weight in air (action - NRO and NAVOP). 

4. The RV will be located by a search team contracted for by 
NAVOP. 03UZ with funds supplied by the NRO. The estimate for ten days 
of search time plus four days of travel time is $lOOK. The NRO is look­
ing into the best method of transferring the funds (action - NRO). 

5. During the recovery operation, voice contact will be avail­
able with the Trieste. They will be photographing the RV using 1600 
watt lights. They will hook the RV with the boom hook. Some advice 

BIFX 007.. 5 3 33 .. 7 1-~ 
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SUBJECT: RV-3 Recovery Planning Meeting 

may be necessary from HEXAGON personnel. Ninety percent of the 
ship's crew are contract civilian personnel, so this should not be a 
security problem. Probably the three men in the Trieste, four divers, 
the film processor, and the leader of the search team will need to be 
cleared (action - OSP). 

6. At a depth of less than 120 feet, the RV ITU will be covered 
with a canvas bag by the divers and transferred to the surface ship. 
The RV ITU will be placed in a light tight can, partially filled with water. 
If it is possible, an existing can will be used (action - SP-7 and OSP). 
Eastman Kodak, P.E., and McDonnell Douglas will determine the prob­
a,ble amount of damage from an analysis of the impact, update their an­
alYSis as a result of photographs, and obtain the equipment necessary 
to despool. The despooling will be by hand and will be a slow process. 
OSP will function as the contact point for the Navy and will coordinate 
the effort (action - aSP). 

7. The search team will start modifications on 16 August and 
start the search on 24 August. The Trieste will recover the vehicle 
sometime in September. The des pooling C?per~tion should plan on start-· 
ing about 27 September. 

8. The consensus was that there w.as a good chance of recover­
ing the RV and that the film. would be usable with some small degradation . 

./.? 'fi>t* 
DONA D W. PATTERSON 

HEXAGON Sensor Subsystem Program Director 

Attachments als stated 
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Distribution: 
Cy 1 - Col. F. S. Buzard 
Cy 2 - L/C J. P. Hillock, Jr. 
Cy 3 - Maj. R. A. Schow, Jr. 
Cy 4 - Mr. R. A. Koch 
Cy 5 - Mr. M. F. Maguire 
Cy 6 - Mr. L. Molaskev. 

Cy 7 - 15 - Internal 
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Page Three 
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SPECI.A.L I-U.NDLING 

Attachment I 

RV-3 RECOVERY PLAN 

27 July 1971 

Attendees 

Cdr.· E. E. Henifin 

LIC J. P. Hillock. Jr. 

Maj. R. A. Schow. Jr. 

Mr. R. A. Koch 

Mr. D. H. Schoessler 
,,-, 

Mr. L. Molaskey 

Mr. D. W. Patterson 
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Attachment II 

RV-3 RECOVERY PLAN 

27 July 1971 

Agenda 

1. RE-ENTRY FOOTPRING 

2. IMPACT LOADS AND DAMAGE ASSESSMENT 

3. RECOVERY CONFIGURATION AND CONSTRAIN'TS 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

H. 

J!;QUIPMENT REQUIREMENTS 

DES POOLING AND PROCESSING 

PAYLOAD HANDLING 

TRANSPORTATION/LOGISTICS 

ORGANIZATION 

SECURITY 

SCHEDULE 

COST AND FUNDIN'G 

Attachment II to 
BYE-I09733-71 

HANDLE VIA BYEMAN 
CONTROL SYSTEM ONLY 
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ME-45 
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. 

Attendees: 

Agenda: 

ssc 
HQS 
MWC 
MWC 
MWC 
MWC 
EK 

Although no ~onna1 agenda was provided it was agreed to review the detail plans 

discussed at HQS (to bring MWC up to date) and to provid~ whatever new data had been 

generated or obtained to date. Also to discuss possible methods for attaching the 

payload to the recovery hook or cable. 

Discussion: 

·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 payload less 
RV = 246 to 270 pounds 

(,J '\ ,. ....... ~., - - .. 
, ,X . _ j ... ~ •• ~~. . 
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MWC's EstUnate of Impact conditions, cont. 

F. Calculated descent rate in water (terminal velocity) Vt = 10 to'lS ft/sec ~C); 

11.5 ft/sec (SSC). These rates are based on assuming a spherical shape in the 

G. 

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.) 

Kenetic Energy ::= 1/2 MV2 

assuming w = 1051 # 
Vt = 14 ft/sec . 

E - ! (1051) (14) 2 = 3210 ft # 
- 2 32.2 

H. Descent t~e approxUnation (assuming constant vt from surface to the bottom 

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

'n 14,400 
T = V = 14(60) = 17.2 minutes 

I. Sequence of structural failure: 

At Z 30G Takeup Beryllium Shaft broke at both ends separating the 

payload from its mounting in the RV structure. 

At ~50G The heat shield broke away from pressure canister. 

At X 300G The pressure canister buckles (a cross sectional profile of the 

pressure canister is provided in Attachment II.) 

At ~ 2600G The pressure 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 all 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 loo~e ends, attached to the R.V. 

structure. They also pOinted out that there was little chance of any remaining 

- 2 -
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load path from the RV aft structure to the TU since the beryllium shaft 

undoubtedly broke. The use of a net, which could be laid on the 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 attacll to the parachute bridle. This was discarded because .oiL thE!_ 

lack of load path within the RV and the comp~exity of activating so small a 

component. - . 

A plunger inserted into the dr~ue mortar hole was suggested and rejected 

because of the same type 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 pro~iding a basket to lift the unit. See Attachment V and Va. 

The net and "hay hook" approaches 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 ~ed to transport the recovered payload also presents 

somewhat of a problem. Ideally it should be large enough to contain the 

payload package, the lifting apparatus, and the transfer net and canvas (Ref. 

ME-44, dated 27 July 71). It must be light and water tight and capable of 

being transported 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. Attachment VI shows the approximate size and weight of 

such ,a container. 

- 3 -

l .': ~ . !'"" • (".",!.~ - ... , 
. '" . 

r 



( 

NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 25 JULY 201 

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

container. 

Additional operating constrafnts concerning the container, suggested by 

EK, were: 

A. The temperature should be maintained below 80°F at all times - no constraint 

on low temperature. 

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

c. It should be capable of being. transported by hand truck in the despooling 

facility or have its' own wheels. 

In the dark despooling r.oom the container will be emptied and the sea 

water saved for use in the despooling operation to keep the stack wet. The 

payload will be lifted out of the container, the canvas and lifting "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: 

A. It: is estimated to requ.ire 3,000 pounds force to lift the payload out of the 

water • 

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

at 156 ft/sec. 

c. The takeup shaft broke on the keyway side at 30G in the water impact test. 

D. The flight recovery sequence is illustrated in Attachment VII. 

E. The latest schedule, predicated on the availability of the search ship, is 

that the search will start the first week in October. 

The next pha~e 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: 

A. At tachment fixture to fix the payload to the lift cable. 

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

C. Shipping container. 

D. Disassembly stands and tools for the despooling operation (EK supplied). 

~6t~?~ B: Molaskey 
LBM/cb 
cc: M. F. Maguire (w. encs.) 

H. Robertson " 
R. W. Jones " 
C. Karatzas " 
P. Petty " 
R. Roylance " 
J. Braddon II 
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OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 48 I 

TO: Distribution . DATE: August 4" 1971 
I , 

FROM: L.B. Molaskey \ .. 

SUBJECT: Telecon Recave-r-y-o-f "R-V-·{3-.----' - .-- -- .-.. ---.----------

Configuration of Trieste 

, \ I called-to request information on the configuration of, the 
cable and wench on~Triesteto aid in the design of the RV recovery hook. 
He indicated that he would request the data and let 'me know sometime this 
afternoon as to its availability. 

Sea Currents 

He also had some new data on sea currents and the natur~ of t~e 
bottcm in the impact area. The data is as follows:-

Sea Currents in Impact Area 

Depth 

0-25 M 

*25-200 M 

200 to bottom 

Bottom 

!lli. 
0~2 to 0.5 knots 

0.2 to 0.5 kno~s 

0.2 to 0.5 knots 

0.5 knots 

Direction 

Easterly 

, Westerly 

Westerly 

Westerly 

*The 25 to 200 meter depth ZOne is a rrtransition" zone between the two. layers 
a~d the rate and direction stated are questionable and may not be constant. 

~ , Nature of the Bottom 

The sea bottOm in the impact area.is classified as "soft clay silt". 
He also provi~ed estimates of the ,p~netration of ~he payload into the bottom. 
Assuming an impact velocity of 20 ft/sec at the bott9m the data ,is: 

, 
Weight ofPavload 

2000 pounds 
_r 

1000 pounds 

500 pounds 

"n L :.1.,,, 
"":::.=,:,.,, ... 

Penetration '7. 

50 to 100'7. 

3S to 80'7. 
/4 ..) 
2S to 60'7. 

BlF 007 .. ' 1365 .. 7 f 
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Memorandum ~m 48 (Continued) -2- AUlust 4, 1971 

Contrary to previous opinion the Navy indicated that the sonar search 
vehicle could not detect an object which is imme'rsed in, the silt of the bottom. 
This has reduced the prQbability of locating the payload from the original 90 
to 95~ to 30 to 50%. The exercise, however, is still ~ull speed ahead. 

'Shipping and Handl'ing 
.. 

.', 
. ' 

In a call from Don Schoessler earlier this week, 'Don i~dicated that 
because of the growth of bacteria on the film that the unit must' be maintained 
at a temperature below 40°F.for the entire recovery and shipping,cycle. 

, This, of course, presents quite a problem wit_o the shipping 
container and handling procedures for the return trip. has requested 
EK to investigate the use of fungicides" to prevent the acter a growth •• This 
would greatly simplify the, shipping and hatidling~ 

, , 

I reported that we had located a shipping,container which could be 
considered for the ,job. It is a 64 inch diameter aluminum cylinder ot all 
welded construction 61-1/2 inches high. It has a_flat cover attached at the 
top flange and provides an O-ring seal. Dale indi~ated that Col~ Hillock had 
located a couple of candidate cQntainersin Hawaii. These will be checked to 
make sure they can handle the job. In the meantime ~e have requested quota- . 
tions and delivery for the one we located. The manufacturer is COntainer , 
Research Corporation of Glen Riddle, Pa. A sketch and quotation8~re expected 
before the end of the week. 

, . 

Light Leyels 
. 
I reported that we had started a preliminary investigation of the 

light levels one could expect at the 120 foot transfer depth. I pOinted Qut 
tl)at determination of the light levels, spectra], content, and vulnerability 
of the payload package to light exposure, at best, can only be estimated. 
There is, at this point however, enough 'evidence to i.ndlcate the need to con':' 
sider protecting the payload from exposure at depths greater than 120 feet. ' 
I indicated that it is probably quite feas~ble to encorporate a light protect­
ing cover on the lifting hook. . This concept will be investigated with the ' 
hook layout. 

LBM/cj 

cc: M.F. Maguire 
H. Robertson 
R.W. Jones 
C. ICaratzas 

••. om 0-'-

,P. Petty 
R. Roylance 
J. Braddon 
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OPTICAL TECHNOLOGY DIVISION. 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 49 

TO: Project File - Recovery of RV #3vi DATE: August 5, 1971 

FROM: L.B. Mo1askey 

SUBJECT: Penetration of the RV Into the Ocean Bottom 

~ccording to the data provided by the Navy with regard to the penetra­
tion of the RV into the ocean bottom," a revised ~sttmate is herein presented. 
Not knowing the assumptions upon which the Navy's "estimates were made, we can" 
only compare the parameters stated. They are weight and velocity. All other 
parameters considered equal, the penetration into the ocean bottom should be 
proportional to the kinetic energy at impact with the bottom. 

Therefore if ~ 1000 pound body penetrates the bottom 35 to 80% of its 
volume when impacting at 20 ft/sec a 1051 pound body traveling at 14 ft/sec will 
penetrate the bottom the same amount multiplied by the ratio of theirkenetic 
energy or 

or 

since 

KE 
P2 = PI C ~where subscripts 

P2 

M 

P2 

P2 

1 denotes conditions of first estimate an~ 
2 denotes conditions of updated estimates. 

= (35 to 89) 
1/2 l)Yrl 

2 
1/2 MjV, 

W = - and G is constant 
G 

= 35 to 80 ( 1051(142
2 

) 
1000(20)2 

= 35(.51499) to 80(.51499) 

P2 = 18 to 41% 

._' :! 
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Memorandum 49 (Continued) -2- August 5, 1971 

Therefore if the estimates of descent velocity are correct it can be 
concluded that the penetration of the RV into the bottom is probably not as 
bad as originally estimated. 

LBM/cj 

cc: M.F. Maguire 
H.W.Robertson 
R.W. Jones 
C. Karatzas 

L!.B. Molaskey 

' •. " ,', t:C '( 
.-, 

l'/il 
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Memorandum ME 50 

TO: Project File - Recovery of RV #3 ~ DATE: August 5, 1971 

FROM: L.B. Molaskey 

SUBJECT: Effect of Salt Water on Beryllium 

At the meeting of 30 July 1971 held at MWC concerning the recovery 
of RV #3, a question of the survivability of the beryllium when immersed in 
salt water was brought up. Investigation into the matter has produced evide.nce 
that although there is certain to be corrosion on the beryllium, it is very 
doubtful that serious damage to the structural integrity of the, core and/or 
shaft components will occur as a result of corrosion. The attached data in­
dicates that even when cycled through salt water immersion and elevated tempera" 
tures in air, the effects of corrosion are insignificant compared to the struc­
tural function of the take-up core and shaft. 

It is therefore concluded that corrosion of the beryllium components 
will be negligible compared to the other effects of'water impact and subsequent 
immersion in sea water. 

LBM/cj 

cc': MoF 0 Maguire 
HoW. Robertson 
R.W. Jones w/enc 
C. Karatzas 

) w/enc 
(MWC) w/enc 

~cl~ot:581er (EK) w/enc 

L 0yMolaskey 

'!'fO,.';·: :'~ : ..... ~:t~, DESTROY 
CI~· CL- 1'; -:" ;{CL ;j ·,or C:~\) 
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It is pointed out, however, t •• dt corrosion 
rates in such service are higher than can be 
tolerated,so that addiliollal protcction is re­
quired for satisfactory service life. 

Salt Fog 

" Bare beryllium specimens (nominal 2 
percent BeO content) were exposed to a S per­
cent salt-fog spray at 100 F for 30 days at thc 
Astropowcr Laboratory. (7) Localized pitting 
occurred on thc bare pieces after only 1 day of 
exposure. The attack increased with exposure 
time. Th~ specimens were rinsed in distilled 
water after 30 days and then were wcighed. The 
'weight loss at several time intervals is given hi 
Table 4. The values in the last column (actual) 
were .obtained by dissolving the corrosion product 
in 49 percent HN03 and 1 percent HF and ad­
justing for the bare metal dissolved. The cor-

, rosion rate corresponding to weight losses in 
the range shown is Z. Z mpy. Pit depths of IS 
to 25 mils were measured on the coupons. 

TA8LE 4. WEICHT LOSSES OF FORGED IxZ-IN. IN 5 PERCENT 
SALT-FOO SPRAY AT 100 F 

. (ReI.unce 7) 

, "elaht Lo .. at 
indicated Exposure Times, mg 
l 4 7 14 21 30 )0 

Specimen Day Dar" Day. Days Oars Day. Days Days (Actuall'a) 

'-4 O. 33 O. 50 O. 90 I. 6 
5·4 O. 4Z O. 7 O. 89 I. Z 
5-5 0.40 0.7 0.91 I. I 
I-I O. 5 O. 71 O. 9 

3.8 5.6 
Z.3 Z.7 
Z.O Z.4 
1.9 2.6 

7.3 23. I 
3.1 27.Z 
Z. 9 17.6 
l.5 ZZ.5 

(a) (Actual) values indicate weight lones of IpeC:imenl after 
. corrosion p~oduc:ts were stripped from coupon .. and are 
equivalent to about Z. 2 mpy. 

In another study at the same laboratory, 
coupons were alternately exposed to a 5 percent 
salt fog at 100 F for 16 hours, and then immedi­
ately placed in an oven for 8 hours at ZOO, 400, 
600, or 800 F. . 

The following observations were reported 
tor polished beryllium when exposed to alternate 
cycles of salt-fog spray and elevated temper-
ature,. . 

(1) Chemical attack was observed on polish­
ed bare beryllium following the initial 
cycle at all of the above temperatures. 

(Z) At ZOO F the pitting ~bserved after the 
lirat initial cycle increased with each 
subsequent cycle as evidenced by the 
increase in the number and size of the 
pits. The behavior at this condition is 
very similar to the results obtained for 
the 30-day, 5 percent salt-fog spray. 

~ ". 

(3) At 400, 600, and 800 F, the cyclic 
e£tect of temperature and salt 
contaminatiun was found to proceed 

. by two independent mechanisms. 

5 

Acids 

Initiall/ weight loss was observed, 
due to chemical attack by tho salt 
environment. After the first few 
cycles, a thin oxide coating was form­
ed,duf: to oxidation in air at the ele­
vated temperature. 

(4) At 800 F, very small white oxide 
patches started to appear at about 
about the tenth cycle. At this stage 
the coupons started to show small 
weight i~creases~ The appearance 
oJ the white oxide is indicative of the 
onset of the catastrophic oxidation, 
which is. discussed later in this report. 

.. 

Beryllium reacts. with the halogen acids·in 
all concentrations at room temperature. It reacts 
with dilute sulfuric acid readily and with concen­
trated sulfuric acid slowly. It is attacked by 
dilute nitric and acetic. acids, but not glacial acetic 
acid or concentrated nitric acid at room temper­
ature. With concentrated nitric acid, reaction 
occurs and becomes violent as the temperature is 
increased above room temperature. 

Straumanis and Mathis report studies with 
premium-grade vacuum-cast metal (assaying 
99 •. 0 percent Be) in HF, HC1, and HZS04. (12) 
The metal is removed uniformly in HF and HiS04. 
The' reaction with IfCl is more localized, and a 
black deposit forms which has been identitied as 
£ine needles of metallic beryllium. The black de­
posit was not found when concentrations greater 
than O. 5N HCI were used. 

The reaction mechanisms were checked by 
measuring the volume of hydrogen evolved from 
weight samples. It was concluded that there­
actions with acids are: 

~e + ZHF - BeFz + HZ 

Be + ZHCl - BeClz + HZ 

Be + H2S04 - BeS04 + Hz. 

Rapid attack and the formation of a black 
deposit were observed in HCI04 and HBr. 

It is interesting that a similar black deposit, 
consisting mainly of fine beryllium needles,is 
formed on beryllium anodes when the.metal is 
electrolytically disolved in a 0.5N HClsolution. (13) 

Alkalies 

Beryllium is vigorously attacked by aqueous 
alkaline solutions. Molten alkalies may react 

. explosively with the metal. 

NRO APPROVED FOR RELEASE 
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'tABLE 2. CORROSION OF BER( LIUM IN SALT 35----.;.,.....-i 1.05 
SOLUTIONS AT 60' F (Reference 9) 

Overall 
Corrosion 
Rate(a) I Max Pit Depti:ll 

Environment mpy mils 

Distilled water 0.8 o. S(b) 

Synthetic seawater 13.7 4.6 
Natural seawater 18.4 4.6 
3% NaCI solution 21.5 
3.5 NaCI solution 33.4 6.8(c) 

30 
-. 
~ 25 ..... 
CJt 
E 20 
,; 
on 
o 
..J -.c 
CJI 

; 5 

0.9 .!! 

0 0 
0 

'E 
() ·0.75 

.§ 
0 0.6 0 .. 

1; 
0.45~ 

0.3 .. 
CI .e 

0.15 ~ 

20 40 GO 80 100 120 140 160 

Tiine. days Ca) 30 days. 
(b) IS days. 
(c) 8 days. . ... :. FIGURE 3. CORROSION OF UNSTRESSED, 

PICKLED BERYLLIUM SHEET MATERI­
AL EXPOSED TO SYNTHETIC SEAWATER 

TABLE 3. CORROSION IN NATURAL SEAWATER 
AT ABOUT 60 F 

Continuous ~otal immersion. (Reference 9) 

Corrosion Max Pit 
~Timel rate l Depthl Percent oC SurCace 

days' mpy mils Pitted 

2 1.5 Negligible 
5 1.6 1 

. 20 13.0 3.0 5 
30 10.5 3.0 12 
40 9.0 Z.S IS 
60 6.5 3.0 20 

182(a) 2.4· 

(a) Extrapolated value. 

It should be pointed out that the maximum 
pit depth also increased in a similar manner 
from about 1. 6 to 3. Z mils as the exposure time 
increased from 5 to. 150 days. A summary oC 
the results concerning pitting is given in Figure 
4. It can be noted that the percentage of the sur­
faces pitted increased linearly from about Z to 
45 percent as .the exposure period increased 

. from 5 to 150 days. 

In work at Battelle, a. yerx low &encral!.!!.e 
0!.!lla,<;~_ w~~. fOY-.nd for beryllium ill seawater I 
but evidence of possible pitting was also observed. 
The'beryllium was exposed in aerated seawater 
(except for a period o£ about 6 hours a daYI for 5 
days a weekI when it was suspended above the 
water). After Z weeks I exposure, the corrosion 
rate was equivalent to 3. 6 mpy. The surface 
appeared to be coated with a while powder. pro­
bably BeO, and had small-size clear hydro scopic 
bubbles on its surface. Underneath these bubbles 
some pitting was Cound. 

.... 

4.0 

3.2 

2.8 

. 
-; 2.0 
0. .. 
o 1.6 -a:: 

1.2 

0.8 

0.4 

AT 77 F 
(Continuous total immersion testing. 
Reference 11). 

, 
..... 

- V !-- Max. pit depth 0 

- [;?; 0 0 

f-7 ~ . 
FJ·c ~ 
e Avg. pit depth V 0 

0 0 0 

I!"o, 
'/ ~ 

f-
11 

~ 

'1:) .. 
50:: 

a:: 
40 ~ 

o -30 ~ 
(J) 

20 '0 

I 
-c 

o ~ ... 
II) 

l,{.:cent of SurfOr 

~ pitIed I I 
o a. 

20 40 60 80 100 120 140 160 
Exposure Time, days 

FIGURE 4. PITTL'lO ATTACK OF UNSTRESSED, 
PICKLED BERYLLIUM SHEET MATERI­
AL EXPOSED TO SYNTHETIC SEAWATER 

'AT 77 F 
Continuous total immersion testing • 
(Reference 11). 

Workers at Astropower exposed bare beryl­
lium (nominal 2 percent BeO content) specimens 
alternately to a 5 percent salt solution at 100 F for 
16 hours,Collowed by air exposure at elevated tem­
peratures up to 800 F Cor 8 hours. (7) Tests were 
continued Cor a total oC 14 c:ycles. The specimens 
were first attacked at localized areas (pitting). 
The maximum corrosion resistance was found at 
600 F and was attributed to the formation of a 
protective oxide film. 
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Alloy additions of nickel or co~binations 
of nickel and iron (4000 ppm Ni. ZOOO ppm Ni-
2000 ppm Fe. or 5000 ppm Ni-5000 ppm Fe) 
greatly improved the corrosion resistance of 
high-purity ber)·llium. For example. specimens 
made from alloyed Pechiney CR-grade powder 
showed no signs of attack for times up to 43 days 
In water at 650 F. The beneficial effect from 
nickel was not conCirmed by Stonehouse and 
associates. (Z) 

. Additional research will be required to 
clarify the cause of the unpredictable behavior 
oC beryllium. There is some indication that it 
is related to the presence of small amounts of 
copper contamination in the water. General 
results can be sun',marized as follows: 

(1) Specimens with acid etched sur£aces 
were less corrosion resistant than 
those not etched. 

(2) Mechanical removal of more than'12-14 
mils of the outer surface also rendered 
the specimens less corrosion resistant. 

(3) Localized boiling on specimen surfaces 
increased the corTosion rate. 

3 
Beryllium s( :mens exposed to stearn at 

752 F at 1500 psi \i.·ere attacked in much the same 
mannel' as those in water at 650 F: The localized 
attack in steam was somewhat more severe. 

Salt 'Solutions 

As was mentioned in an 6arlier section. 
beryllium is subject to pitting attack in aqueous 
environments cOlltaining chloride ion. Inter­
mittent immersion tests conducted by Prochko 
and associates(9.IO) at ambient temperatures 
(about 60 F) and 30 'days of exposure indicated 
overall corrosion rates and penetrations listed 
in Table 2. Corrosion-test specimens were pre­
pared from cross-rolled, surface-ground, fiash­
pickled (HF-HN03) sh·eet. The 60-mil beryllium 

. __ sheet of. comZ?.crcialpurity assayed 98. 3.per.£~nt ... ____ _ 
Be" 1.63 percent BeO, and O. 113 percent carbon. 

Figure Z shows the weight losses and pene­
trations for the specimens in the five test solu­
tions after intermittent exposures. 

0 Distilled Woter 
lit 

50 1.5 
.!: A 3% NoCI E 
D' 40 

0 3.5% Noel C 
.:!! D Syn the tic seoYloter 1.2 

.2 
01 0 NOhirol seoViote -E 30 

0 ... -.; I) 

." 
C 

0 20 0.6 CP 

-' Q. - G) 

.r. 0> 
0> 0.3 CI 

ti 
... 

~ 
., 
:> « 

10 20 30 
Time. doys 

FIGURE Z. CORROSION OF PICKLED BERYL­
LIUM SHEET IN FIVE ENVIRONMENTS 
(Intermittent total immersion testing. 
was conducted using these selected chlor­
ide solutions at 60 F. '(Reference 9) 

Exposures at 60 F and 9S F showed that 
the corrosion rate increased as the temperature 
was raised. For example. after 14 days of inter­
mittent total immersion in natural seawater the 
rates for the above temperature s were 17. I and 
25. 9 .mpy. respectively. By compariso,\ the 
corrosion rate for anodized beryllium was only 
O. 3 mpy after 60 days in seawater. 

The corrosion rates decreased with time 
'oC exposure for samples exposed continuously at 
60 F in natura'! se.awater. Results are summari­
zed in Table 3. 

A later report from the same laboratory 
indicates that the corrosion rate of beryllium in' 
synthetic seawater decreases (rom about 21. Z mpy 
at 5 daiS' exposure to about 3.0 mpyat 150 
days. ( I) Figure 3 illustrates these results. 
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OPrlCAL TECHNOLOGY DIVISION 
Test Equipment Design Section 

9 August 1971 

· ( 

AUG J 197"1. 

To: L. B. Mo1askey . 

From: P. F. Cavanaugh 

Subject: Support for Recovery of RV-3, TA 330 

TE-396-71 

The following defines costs related to providing a shipping container for RV-3: 

1. Outline brief design spec, including loads, etc. - 8 hrs. 

2. Contact Vendors - 4 hrs. 

3. Obtain drawing orsket~of container and verify that it meets design 
spec. Add other items required; Le., drain valve, casters, lift truck 
pads and lifting sling outriggers - 24 hrs. . 

4. Obtain official quota tion, issue TER, follow-up requisition and P.O., 
visit vendor facility to inspect and qualify container - 24 hrs. 

TOTAL EST. ENGINEERING HRS = 60 

'TOTAL EST. CONTAINER COST = $1,000 * 

* Assumes available container 64" I.D. x 61 1/2" high at Container 
Research Corporation, Glen Riddle, Pa, 

-'/4 / Prepared by :_~7_'_L:-:_"..;t'.;...; .... ~n:_e_p_. ___ _ 
T. Urban 

'( 
Approved by: _____ (1~~~,~;>-~--~_/-l-p-4>-t---

C. Schmid 

Approved by: BfaV2t&:;e& z f 4.-
P. F. Cavanaugh I 

c/ 
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-tet-NATIONAL RECONNAISSANCE OFFICE 
WASHINGTON, D.C. 

THE NRO STAFF 10 August 1971 

MEMORANDUM FOR COLONEL SHIELDS 

SUBJECT: Recovery of RV-3 

I have discussed your concern about the SOVIETS 
attempting to recover the HEXAGON RV if we should fail 
in our attempt to recover it. Dr. Nakahas discussed 
the problem with the Navy, and they are planning to 
disguise the operation as a practice exercise with 
the actual operation being handled on a strict need­
to-know basis. This method of conducting the search 
should arouse minimum interest by the SOVIETS should 
they observe the operation. 

A message has also been sent to CIA requesting 
the following information: 

a. May we assume that the SOVIETS knowl 
suspect that we failed to recover the RV? 

b. Do they have a capability to recover it 
if we fail to do so? 

c. Is it probable that they may monitor this 
recovery attempt, and do they normally monitor our air 
recoveries? 

As soon as·CIA provides a response I will forward 
the information to you and the concerned staff personnel. 
Thank you for calling the problem to my attention. 

HEXAGON 

BYEMAN 
CONTROL I'I'IM 

HANDLI VIA 110 Internal 
BYEMAN 

CONTROl SVSTrM EXCLUDED FROM AUTO.Anc REGRADING 

DOD DIRleTIVIE 5200.10 DOES NOT ."lV 

_-:;--_,0'_.....-_,(0,.1. 

PAGE,_...:;l:....-O'_..::;l_ PAIlS 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 25 JULY 2012 
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Inil' XXXXX KKK'.' ,..' 

! ~ 102 134Z "'~ " .. :.:l.t 
xxxxx . , . ..--..-~ 
(fPCE rJ 068 ~-•• 
OPCEN PAS 

T 9 Pi," IS RET 1 ~ 125Z A;;;; 71 CITE W HI G 1Z~ 8. M~W'":~~L €.'\IC?r::~.~ 
PRICRITV_ W.h"" \)11., •• " 

f£XAGON/SE€LR Y1}l~ 7 
FOR: ~. BROWNt.'A N U 
FROM COL BRAOBURN 

IN REGARD TO Hf EFFORT TO Rt:COVER THE LOST I£XAGOfl; lJ) 
RE-ENTRY VEHICLe Tit fOLLOWING QUEST IONS HAVE AR ISEN RE-
GARD ING TfiC SOY lETS: 

A. /-lAY WE ASSUME THAT Ttf SJV lETS KNOW/SIJ3P~CT 
T~ T ':IE FA ILEO TO RECOVER T 1-£ RV? 

B. 00 H£Y HAVE A CAPABIL ITY TO RECOVER IT IF 
WE FA IL TO DO SOl 

C. IS IT PR09ASLE THAT H£Y W .. Y MONITOR THIS 
RECOVERY ATTEMPT, A~ DO THE NOR~.iALl V ift3NITOR OUR AIR 
RECOVER IE S7 
REQUEST YOU PROV IDE ANY PERT INENT DATA OR CO:W,!ENTS. 
rQPiESRET 
13T 

N 

N 
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TOP SECRET 
...... ,,'8 via BYEMAH HEXAGON 
Control System 

18 August 1971 

MEMORANDUM FOR DIRECTOR NATIONAL RECONNAISSANCE OFFICE 

SUBJECT: D.ep Se. Reoovery of HEXAGON Reentry Vehicle . , 

REFERENCE: Your Memo of 10 A~gust 1971 

1. The referenced Memo describes the loss of one 
of the HEXAGON reentry vehicles near Hawaii on 10 July 
1971 and advises that CDR E.E. Henifin, 'USN (Op-232) 
has been primary point of contact tor preliminary 
discussions on recovery. . 

2. Navy i. ple.l,d to "lilt in th1a reoovery 
effort. ... 

3. Present planning for this recovery operation 
includes: . 

a. Employment of USNS DESTEIGUER, a survey 
ship capable of towing a search "fish" to more than 
20 ,000 feet; 

b. The services of Dr. Fred Speiss and a 
team of experts from the Marine Physical Laboratory 
Scripps Institution of Oceanography to provide the 
search fish and direct the search operation; 

c. The use of TRIESTE II, with support ships 
and divers, capable of lifting the lost reentry vehicle 
and securing it for safe transfer to port; 

d. Search operations by DESTEIGUER are now 
scheduled to commence about 1 October 1971 for same 
ten days; 

e. Recovery operations by TRIESTE could 
commence after 5 October 1971. 

TOP. SECRET 
H~ndle via BYEMAN HEXAGON 
Control System MaW --



r 

. . 
TOP SEC'IAl 
Handle via BYE HEXAGON 
Control System 
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4. The success of the operation depends upon 
location of the reentry vehicle, by no means a 
certainty. Bottom conditions are believed reasonably 
favorable, but the small size of the package and the 
accuracy of the reported sinking position'make location 
& 4itt1oult ta.k. J.oov.~ can ~a aff.ota4 if looation 
is achieved. 

5. Funding as stated in your Memorandum is 
probably adequate and presents no problem at this 
time. 

6. Discussions are continuing between Mr. 
Pa~terson and Op-23 on details of the operation. 

7. I shall keep you advised as planning 
progresses and hope that the operation can'be 
terminated successfully. 

Copy to: 
Mr. Patterson, CIA/OSP 

TOP SECRET 
Handle via BYEMAN HEXAGON 
Control System 

. "'=: <. , •• i ..... ~ 
~Robe~t A. Frosch 

BIB 6S818tn 

COl'f 1 OP" COP.DJ:S 
PAGB 2 or~ND8 --
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~ I- T - . .1 (. OPTICAL TECHNOLOOY DIVISION 
(;i .. ; OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 52 

.. 
TO: Distribution DATE: August 20, 1971 _ 

FROM: L.B. Molaskey I 
.. ' 

SUBJECT: Trip Report - Recovery ofRV #3 

The writer attended two meetings in Washington on the Recovery of 
RV #3. The first meeting, at HQS, with D. Patterson was for the purpose of . 
bringing Don up-to-date on our progress and to make arrangements for the second 
meeting which was held at the office of Capt. LArcombe in Room Number 40-472 in 
the Pentagon_ 

The purpose of the meeting in the Pentagon was to discuss -the proposed 
recovery technique with Navy personnel and to define the hardware interfaces in­
volved. Participants at the meeting were: 

Captain Larcombe (Navy) , 
Moore (Navy) 

-, (HQS) 

(SSC) 

Capt _ Larcombe presented slides of the Trieste II showing the overall 
configuration. He did not, however, have detailed informat1.on and/or drawings 
which are required to interface the proposed hardware. A manual, ''FBM Develop­
mental System':' External Control Mechanism (U)" volume 5 Part 2, was made avail­
able at the meeting. This manual provides adequate detail of the ''manipulator'' 
but does not show the relationship of the manipulator to the remainder of the 
vehicle and vehicle mounted equipment. 

A review of the proposed recovery technique indicated that scheme 
appeared to be compatible with the capability of the Trieste and in some way. 
was preferable to ~he techniques being investigated by the Navy_ A significant 
point brought out by Cdr. MOore was that the use of a net or other sling type 
of device would undoubtedly stir up the sediment on the ocean floor to the ex­
tent that the operator's visibility would be reduced essentially to zero for -
periods of up to an hour. 'Ibis would curtail the operation until the very slow 
currents on the bottom cleared the water or until the sediment cloud settled. 
A technique which did not disturb the bottom until after the payload was secured, 
such as the hook technique proposed, therefore, would be far less time consuming. 

Hx S:Cf~Er 
WOf(j(i-"':; Pl .. PER, DESTROY 
OR co;·~rr~vL ilY ~ 
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-2- August 20, 1971 

Capt. Larcombe indicated that the Navy is considering the use of'a 
purse net which could be dragged along the bottom. If the payload is not im­
bedded too deeply into the mud the net would cause the unit to tumble into its 
pocket and when lifted would completely surround the unit. It could be trans­
ferred to the support ship in the same manner as originally proposed., this 
technique, however, has a potential light exposure problem at the 120 foot 
transfer depth if the unit has any large holes and is held at that depth for 
any length of time. 

Capt. Larcombe indicated that he would request the information required 
as it was ,now understood (He investigated the availability of the drawings, et~. 
at the Pentagon' hoping tlutt we could go over' it the next morning. I agreed to 
stay over but the only source of the drawings proved to be in San Diego, and it 
would take a few days to get here). Capt. Larcombe suggested that we review the 
drawings and get together with his office personnel again •. Healso suggested 
that we continue with the hook CODc~pt layeuts and design but prior to committ­
ing the hardware to fabrication that we contact and visit with the crew and in­
spect the vehicle <at San Diego). He indicated that such arrangements could 
easily be made fr~ his office. 

. The meeting adjourned with agreement to provide the drawings requested 
and if required to hold another meeting at the pentagon to decide the most econ­
omical and effective approach to be selected. Contact.·'between··SSC and Capt. 
Larcombe will continue to be handled through HQS • 

. , 

LBM/cj 

cc: M.F. Maguire 
H.W. Robertson 
R.W. Jones 
C. Karatzas 

..

• Pett ' 
HQS) 

. .. /... ~'::" 
. . . .: . 

Hx S[E~ET 
WORKING PAPER, DESTROY 
OR CONTROL BY qD 
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OPttCAL TECHNOLOGY DIvISION 
PROGRAM MANAGEMENT 

Memo I 0011 

20 August 1971 

TO: DISTRIBUTION 

FROM: W.A. Izzo 

SUBJECT: RECOVERY OF RV-3 - Minutes of Proposal Meeting 

Per-the meeting held 19 August the following schedule for 
this effort was established: 

Design complete 
Fabrication complete 
Test complete 
On Site 
Final R.eport 

27 August 1971 
23 September 
27 September 
lOctober 

30 November 

A review of estimates resulted in the following "first cut" 
costs: 

Dept/Sect. Title 

Manufacturing 
Test 
Quality Assurance 
Design & Drafting 
Opto-Mechanical . 
Technical Doc. 
Systems Analysis 
Change COQtrol 

Dept/Sect. No. 

8763 
8555 
8611 
8526 
8523 
8581 
8541 
8493 

Manmonths 

1.-0 
.7 
.7 

1.5 
1.5 

.5 

.8 

.2 

6.9 

The Program Plan was presented by Len Kolaskey, and considera­
tion was given to alternate methods and to possible problem areas which 
could arise. 

Len Molaskey will review the cost situation and advise as to 
further action. 

DISTR.IBUTION: 
A. Bassaro 
E. Collins 
A. D'Aquila 
J. Jack 
L. Molaskey 
J. Shanley 

B. Todd Hx SECRET 

W.A. Izzo 
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OPTICAL TECHNOLOGY DIVISION 

TO: L. Ha1askey 
Q 

FROM: J. Jack 

MEMORANDUM 

02425 

August 24, 1971 

SUBJECT: Cost Estimate for Hay Hook Test Program - ~ecovery of RV-3 

/\Ul~ 2 < 1971 

---------------------------------- ----------------------------------

The task description for the Hay Hook Test Progr~ - Recovery 
of RV-3 is as follows: 

Task Description . 

1. Design and fabricate a dUDDDy load. The requirements 
are as follows:. 

a. Size - Similar to a 50 gallon drum 
b. Weight - 1,000 lb. when used in air 

- 500 lb. 'equivalent weight when in water 
c. External Surface - Similar toa thick wood plank surface 
d. Handling- Provide lifting hooks 

2. 
Hook in air. 

Provide a crane and operator for tes~ing o~ th~ Hay 

3. Provide the procedtire and report of handling test. 

The cost estimate is as follows: 

Engineering 
Technician 
Purchases 

80 hrs. @ 18.42 
40 hra. @ 12.09 

= -• 
$1,474 

484 
~500 

$2,458 

This anticipates that there will' be fabrication coataof . 
$500 from someone such as. Vaghi Brothers, Bethel. Connecticut for the 
dummy load. 

I 
I 
.! 
i 
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L. MolasItey" 
Page 2 
August 24, 1971 

( 

." 

In order to have the dummy load and procedure ready by 
September 27,1971, Test Department will require a turn "on by Septem­
ber 1, 1971. 

JTJ:hc 
cc: GBeniash 

JDiMicco 

Prepared by :--r:-~~~~~-----

Approved by: Cv4;,;; ~ E 
c. 0" Bryan 

j 

--. 
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Date: August 26, 1971 
S761-JS-134 

To: L. B. Molaskey 

From: J. P. Shanley 

Subj: Telephone Conversation From, Metal Masters, Inc., Regarding Quote on ''Hook''. 

J. Canepari personally delivered prints of the latest ''Hook'' layout to the 
subject company on S/24/71. Their Mr. Al Brigante was here, for a vendor's brief­
ing on the previous design on S/20/71. 

JS:ec 

cc: 

0-01132-02 

It was established that their quotation would include: 

- all material and hardware (this includes the large compression 
spring only if it is commercially available "off the shelf"). 

- all fabricationj assembly and painting 

- demonstration of satisfactory operation in air 

- crating of unit for shipment 

Mr. Brigante telephoned a quotation of $6000.00 on S/25/71. 

F. Johnson 
H. J. Haberland 
W. Izzo 
M. Shaw 
J. Canepari 
B. Todd 

- .. '-..:" 'I ~' 
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Date: August 26, 1971 
8761-JS-135 

To: L. B. Molaskey 

From: J. P. Shanley 

( ~RO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
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Subj: 1. 
'2. 

Discussion With Robert Fulton Concerning "Hook Shroud" Construction 
Telephone Conversation With Robert Fulton Regardin~ Quote (subject to 
later revision) on ''Hook Shroud". 

1. This vendor was selected to quote on the shroud bec'ause: 
a. he has made similar size light tight cloth bags fQr us (620-0070-401) 
b. he has demonstrated experience in sea recovery problems 
c. he is located in Danbury (on airport) 

The vendor meeting was attended by L. Waldeck (who procured previous bags), 
J. P. Shanley and Robert Fulton. M. Shaw of the Purchasing Department was unable 
to attend. 

The problem had been described in detail (via telephone conversation) to 
Mr. Fulton and he came prepared with sketches. 

It was stated that Robert Fulton Company would: 

1. provide their own minimum working sketches with direction to their 
shop and suppliers 

2. provide all material and hardware 
3. fabricate, assemble and paint unit 
4. demonstrate satisfactory operation in air 
5. crate unit for shipment 

Various methods of releasing the shroud were discussed. The choice of a 
method was left to Robert Fulton Company, .providing that it was "short stroke" 
and was accessable to the actuator. 

Operation in sea water was stressed. ,Wlth the exception of the shroud material, 
the choice of materials was left to Robert Fulton Company. 

2. Mr. Fulton telephoned to offer an ROM quote (subject to written confirmation) 
of $4625.00. 

JPS:ec 

CC: F. Johnson 
H. J. Haberland 
M. Shaw 
J. Canepari 
L. Waldeck 
W. Izzo 

B. Todd 
0.0832·02 

. ..., 
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OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 53. 

.. ~. ::~~ .. 

TO: Distribution . 

L.B. Mola~key i" 
DATE: ,Se'pteuiber I, 1971, 

FROM: 

SUBJECT: Trip Report - Visit to San Diego Re: Recovery of RV #3 

PURPOSE: 

The purpose of thiS trip was to coordinate the fabrf.cation of the 
underwater recovery hook with the Navy and to outl ine the tasks and responsi­
bilities for the recovery operation. 

A'rl'ENDEES: . 

RESULTS: 
" -

L. MOlaskey - SSC 

,HQS 

,SPO 
., 

the NSvy has agreed to assume the responsibility for the 

:':. 

of the hook using the SSC design. Completion o~the hardware 1.a scheduled for 
14 September 1971. An in-air and 'at sea test progTam is planned starting 16 ' 
September and, concluding about 1 October at the test site about 60 miles west 
of San Diego in the Pacific Ocean. lbe Trieste, after completing the 'test 
program, will be towed directly to the recovery site some 350 'miles off of 
Hawaii. 

The search vessel is scheduled to return from its last assignment, to 
Seattle, Washington before the end of· this week. It will be outfitted there 
and will embark in about a week for the recovery site. It is scheduled to start 
'the search on I October but is curTentIy running about two days behiocl schedule." 

The Trieste will rendezvous with the search vessel on about the 18th 
of October to conmence the recovery operation. As sc:heduled, one dive can be ' 
made every three days. It is expected that' the operation will be complete by 
1 NoVember. . 

DISCUSSION OF DETAILS: 

lbe first meeting, after an introductory meeting with the c~nding 
officer of Submarine Development, <;roup One Captain . was held in . 

\tV:':;;:,; :;;<r;,:.';,;,~~" D,~·t~OY 
OR CI.);·~·n~Ol 5i' ct. 

, .'~.;. . ~'. 

.. 
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Memoramum. ME 53 (Continued) ·September I ,,1911 

the group conference room with the foll,owingattenc:\ees: 

I • 

Cd~. Brad Mooney 

L. Cdr. Ron Doyle . 

L. Cdr. Rich Anderson -

Lt. Dick Taylor 

Chief Staff Officer CSDG-I ' 

Sub Dev. Group One Staff 

Sub Dev. Group One Staff 

Trieste Pilot 

Others 

. L.B.Molaskey SSC 

- HQS, 

SPO 

rovideda briefing on the details of the recovery task 
describing ,shape ,weight, etc. ()f'thepayl~oad and some of the back- .. 
ground with regard tot~e effort performed ,to date. . ". " 

L. Cdr. Anderson reviewed the Navy's effort to date and outluied the 
schedule requi~ements for deploymEint of the Trieste and search ship. 

, 'L.B. Mo~askey presen:ted a s~ry of the' recovery techniques which' 
have been considered to date resulting in the primary method embodied in the, 

.'.':. 

...... 

. ~ '. 
: .;' 

~,. "" .. , 

... . ::. 

.. ~ .. ~ 

oj" 

'.';, 

.. :"::; 

recovery hook design presented. lbe Diodel of the prime recoVery hardware was . , , 
reviewed and demonstrated and it was agreed by all parties that the hook dea1gn 
and method of recovery proposed was probably the optimuB approach. ' 

'!'he discussion which followed centered upon the means for fabricating 
and testing the hardware for the selected approach. In sUllll8rY, the Navy,agreed 
to assume responsibility for fabricating the required hardware in conformance 
witll the SSC design. However j several minor design modifications warerecOlil­
mended. lbey are: 

1. Rotate the cocking' mechanism 900 with respect to the .llook "open" 
. direction so as to shorten the reach r!!quirements, for the manipulator. 

2. EUminate the main spring-and provide coUnterweight mouDting 
points for attaching lead weights which provide the same closing moment as the 
proposed spring. 

3. Eliminate the bottom baron the basket which preeents a relatively 
long area for penetrating the mud on the ocean bottom. Replace this member with 
a bar, similar to the circumferential members, except that it 18 oriented in a ' 
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:::1:15:0 (::t::d~ arms. -3- ·SOP_~l' Ul1 ff11 
:::y~~~~~~~:~~~~~~~;~;~~~~:~~~;~~~e ... ·;I(!i 
9-1~71 initiated the effort· required to mitlui the .above drawing cbang •• >. ~.~ 

SPO reported that they had started, fabrication of a special shipping' <:,:::',>, .. 
container for return of the payload to the despool1ng facUity. A telecoilto •. :>;{) ";~ .••. ~.' 
Lt. Col. Hillock in request of the actual dimensions of the hardware, howe~r" .,,:,.,,', .. 
revealed that there was no design in process. HQSj therefore" requested that .' ';:::':' ':'.:~ 

~:g-~~~~fn~~;~~_r::~:P~1-~~:~::E: .:::t~~Yto~~:,~ 
The detail steps to be performed by therecowl'Y team Were 'discussed ~::;:~:;k,,:,~'~~ 

ltwes concluded that the most practical method(jf recovery was to use ,thehook~~J}':,:"';::,lJ , 
as proposed by SSC. The dive will eithe~. be scheduled to bring the payloadto:::,,'<Y";' >~,~ 
the surface after dark or if need be I the Trieste will be maintained at a very,':",:';':,';; 
deep (safe from a light exposure standpoint) level until after 'dark~ Contrary ;>,:<,'~0~~';;f~%l 
to previous reports the payload will be suspended approximately 60 feet below : .... ';;~;~1:;:~ ;.·:'.'t~ 
the water surface during the transfer from the<Trietlte to the support.lh:l.p. .; ,,> '::$ 
Th:l.sconstraint is due to the fact tMt the .total cable length on theTr1e~te' s:; ~:::~. ;.p 
winch is only 75 feet a8 compared to theeadier ·repotted length of 120+ :feet. .i,:~t,~ ,~~ 
The "after dark II recovery, however I eliminate. the need ,to provide a ligbt .hr~' .:,,;', "'J! 
and simplifies the hardware reqUirements considerably. . , ' :ji 

The matter of protecting the payload f~om fung~growth hal not been .• ':. ' .. ,.:,'.:.:~,~,~.::,.: .•. :,.,;:'. 
solved by the addition of a fungicide because of the uncertainty of the p08sible: ,~~ 
l~ng term damage potential of adding untested chemicals to the water. 1he J;'esult .,' :,~~;; 
is either to maintain the payload, after recovery, at.a temperature below 40°F or 
to 1imit the time at temperatures higher than 40° to a minimum. The approach ' 
selected as the most practical wa8 a combination of both of the ahove. '!'he Air' .' 
Force is arranging to transfer tnepayload from the recovery vellel. suppOrt ship, ' 

. to an Air Force operated ship from the .recovery 'force. In this way, the paYload'. ; 
can be returned to Hawaii in less than".half ·the time required by, the 8upport; .i. 

ship. Upon reaching Hawaii the payload" ill its shipping container, vill be '. 
cooled by dry ice and insulation for the flight to R.ochester. Logistics for 
these requirements are being hancHed by SPO. 

Thii meeting concluded with an in8pection tour of the. Trie.te. A 
8eries of photos was taken and will be available for review a. .oon a. they are.i";i)~ 
proces8ed. The tour also included an inspection of. the capsule .iaulator contaili- .. · 
ins all the control s and instrumentation for system8 on board •. 

I-Ix 5::: .i.~~r 
v .. ' or~l :;:;.: ::·/~.';~i~.'.·D: )TROY 
""") r.,.",);'." "'.1 .. ' lin 
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~ . ~ ", 

A second meeting was held in the afternnon at NUC (_val Underwater '.' 
:~ 

.' 

Ileseat'ch and Development Center) to discuss the ~rits of the selected approach ,:~ '.: '.' 
and to investigage the possibility of the:it' shop fabricating the' har4Ware., 1'be'; .'. ' •..... 
attendees at this session were; .~n addition to' SSC, HQS and SPO representative.:;':,;,.,'" 

Ilobert L. Watts 

Jim Held' 

Art Schlosser 

troC . Eng~neering 

- NUC Engineering 

troc Machine Shop 

.. 

After discussing various alternate: recovery approaches and equipment '. ! 

designs (all of which were quite complicated) the hook concept sketch was re- . 
vie"wed.- It was again con~luded .that., the .design=:proposed" ·was probably th~. be"s.t-·: ~. ::'.: ~.::. 
approach. The fabrication drawings were reviewed and the aforementioned changea <' )'1. . " . ,~. 

discussed. ME'. Schlosser indicated that he could meet the schedule requirements.: '.'Y '>; . 

. lfgiven sufficient priority and funds to apply the manpower required. AUra .';:'~:' .. -:": 
_ decision, 'J however, could not be made Until the commitment was t'eviewed by the:" ..... , 

. properauehorities. It was agreed to have a firm cOlillllitmentthe: following . .-or-;· ", " 
ning.At th1swrftingthere is still no wordbutitisprobablY'90't-eertain 
that that shop wi~l do t:he job.MX' •. Schlosser's phone numberwasmadeava:f.!able' .; -> ' 

so that thept'oposed changes could be coordinated directly. . ,':," .>~" •.... 

A ba.ck-up scheme was suggested as insurance in case there was a'probleJl~?pf.\::·.·· 
with the primary hook apPt'oach. After again discussing several approaches the .<~. ':'j" 
one selected was the use of a net with a . frame and plow teeth as illustt'ated in' ·:;~:t..· 

:!g:~ll~s~: ::~:.:;r:~:k~o pursue the design and fabrication of. this d~ice,<~~;.s;: 
.. ~ .. ~ " .. ,' '." 

A third meeting was arranged for the following morning to discuss the. 
search operation ~ith Dr. F. Speissthe search contractor. At thb _eting the>, c' 

seat'ch technique was reviewed. '!'he expected location was transmitted and the·· .. 
schedule discussed. Dr. Spe1ss reiterated his confidence that 1£ the' paYload,:':·:ii:$,¥ <­
was in the area indicated that it could be located. He agreed that a HQS repre­
sentative (probably Dale Iluth) would be of significant help on the search opera-' 
tlan·. It was tentatively agreed to. proceed on that assumption and anangements . 
are to be made for Dale to meet the search vessel in Hawaii on about 1 October. ,. 

SCHEDULE SUMMARY: ; 
" 11: .' 

The attached chart, Figure 2 .. hows the schedule for the overall- recOVeX'Y • :: -
opet'ation. 
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TO: 

FROM: 

OPTICAL TECHNOLOGY DIVISI~ 
SYSTEMS ENGINEERING DEPAR~ 
SYSTEMS ANALYSIS AND EVALUATION 

Memorandum 11400 

L. B.- MOlas~T'V--
A. T. Bassaro 

SEP 7 1971 

2 Septemb~r 1971 

'. SUBJECT:: RV-3· Recovery' Hook Structural Analysis.' 

A structural analysis of the RV-3 recovery hook revealed that the b end ina 
stresses developed in supporting the,weight of theRV in seawater will not 
exceed 5000 psi. S:f:nce typical structural steel has a yield strength of 35,.000-
psi, a sizeable margin of safety exists., 

ATB:glh. 

'::'·r. . ' •. _, .. " 

Prepared by: if .\ £ "is:JIIu If_ 
A. T •.. Basaaro- '" 

~: .. 

. .. , ..... 

-::~~L2~ .. #:5 ;:zt~/~~ Approved by: ~~., 2. ~.P 
P. To.. White 

.. 
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. TO: 

FROM:" 

OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN SECTION 

'Distribution 

L.B. Molaskey ·vI 

Memorandum ME 57 

DATE: September IS, 1971 

SUBJECT: Telecon - Lt. Commander R. Anderson - USN - San Die.go, Calif. 

I called Lt. Cdr. Anderson to check on the Progress with the fabri­
cation of the underwater recovery hook and the schedule for the recovery tests~ 
He indicated that the project is proceeding on.or near to the original schedule. 
The assembly of the hook should start before the end of the week and be complete. 
by Friday, September 17th. The test program will start on Monday the 20th with 
the hook being use4 to pick upa loaded 55 gatlo~ drum from a sandy beach uSing 
a crane. Various immersion depths will be tried to evaluate. the ability of the . 

. hook' to penetrate the oc:ean bottom. These tests wui be performed in air. 

The Trieste is scheduled to depart from San Diego on 24 September,' 
prepared to go all the way to Hawaii. On Monday the 27th of September an under­
water recovery test. will be performed somewhere at sea off the coast of california. 
~ dummy RV, provided by SPO, will be dropped in about 2000 feet of water and the 
Trieste will dry run the recovery.operation. 

" . 

Two back-up schemes have been devised and are being prepared by the 
Navy. Both schemes employ net type hardware which will be attached to the winch 
on the Trieste. It is planned to test at least one of these devices'at sea also • 

. ':" ~', -
Lt. Cdr. Anderson is leaving for Hawaii at the end of this week. He 

designated Lt. Cdr. R. Doyle a8 the contact in San Diego for the teat program. 
Lt. Cdr. Anderson will be the contact in Hawaii. 

For the record I asked Lt. Cdr. Anderson the name of the Captain of 
Submarine Development Group I which I neglected to record on our first viait. 
The captain's name is Samuel Packer. 

Lt. Cdr. Anderson suggested that I Join the test team 011 KllIday, 
20 September to assist in both the in-air tests and the at~.ea tests. He i. 
making arrangements for a ship to meet the Trieste at the test site. I plan to 
arrive early on the afternoon of the 20th, support the in-air tests and join' 
the Trieste at sea on the 27th. . 
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OPTICAL TECHNOLOGY DIVISION 
MEMORANDUM 

September 9 J 1971 

To: L. Molaskey 

From: J. Ross 

Subject: Telecon Report • Ross 9/9/71 

(\E "; .: a 
.); J. 

The undersigned cal advise that the shipping container fa!'" the 
RV-3 recovery win be on 14 Septembe!'" 1971 at the place of 
manufactu~ delivered to Win~ Grove on 16 September 1971 to be 
air lifted .~greed that this date was acceptable, but commented 
that it was success o!"'iented • 

JR/fb 
cc: 
STood 
RRoylance 

.. 
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To: L. Molaskey 

From: T. Urban 

OPTICAL TECHNOLOGY DIVISION 

, TEST EQUIPMENT DEPARTMENT 

TE 405 

Sf " ~ 
;.J ", 
f . ...L" 

,S", 15 September 1971 

Subject: Trip to Container Research Corp., Glen Riddle, Pa.·on 9-14-71, 
RX-3, Container #71-618, P. O. 63164 TA '. 

Purpose: To witness qualification of the subject container with 
PECO Quality Control. 

Personnel Contacted: George Lewis - Marketing. & Production 
Fred Schmidt - Engineering 
Ed Scholtz .. Sales 

Summary: The Container Research Corp., was extensiv~ly damaged by 
a flash flood on 9-14-71) thereby curtailing all operatio~s. The container 
and cover less wood skids and casters was salvaged. Container Research was 
directed to ship the salvaged container as scheduled. Prior to the flood, 
Container Research loaded the container with 7,000 lbs (water and weights) 
and qualified its structural integrity under handling, with lifting hooks and 
lift truck. This was not witnessed by PECO personnel. 

Discussion: The main office of Container Research was flOoded with 
6 feet of water Virtually destroying their engineering, sal~s, purchasing and 
management offices. Almost all drawings and paperwork were lost. The manU­
facturing fac.i.1ity was full of silt about a foot deep and c.ontainers were 
scattered allover. The RX-3 container was on a higher level and escaped 
damage. The cover was located in the silt, undamaged,and was assembled to 
the container for shipment. The casters and skids were in the stock room and 
only one caster could be located up to 4 P.M. on 9-14-71. They will continue 
to look for them and advise as soon as possible, although the outlook is not 
good. The fast currents during the fldodcould have carried the casters and 
skids·out thru smashed doors or windows into the river. 

\ 

It is noted that Container Research cooperated fully under very dif­
ficult conditions and this was acknowledged. 

TU/mf 

cc: M. Shaw 
Richard Sisk 

T. Urban 

i 
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OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME59 

DATE: September 24, 1971 

L.B. Molaskey / 
SUBJECT: Trip Report - RecoVery Hook Test Program - San Diego, California 

20 - 21 September 1971 

at the 
Diego. 

9-20-71 - Upon arrival on 20' September, I checked at the Naval Base 
office of Commander Mooney who is in charge of the operation in San 

I was directed to the dock where the "Trieste was being outfitted. 

At the dock I inspected the hook with Lt~ Taylor and discuss~d the 
tests which had been performed earlier that day using a crane on the beach. 
The dummy load was lifted successfully from various orientations, i.e., nose 
down, laying on its side, etc. Apparently there were no operational problems 
with the design although it is reported to be somewhat heavier than calculated, 
'900 pounds versus 750 pounds. Some of this increased weight is due to the 
counterbalance weights which have been installed. This extra weight, however, 
is no problem. 

No grease had been packed in the operating mechanism ,or latch assem­
bly. I reconunended that it be loaded and well I.ubricated prior to use at sea. 
I was surprised to find that the hook had been completely painted black ( the 
paint was still wet during the test program). Lt. Taylor indicated that the 
black color was to reduce back-scatter frOm the lights when operating at sea 
and was changed from the white paint recommended on the drawings by the Trieste 
crew. 

9-21-71 - I reported directly to the "compound" (Trieste dock and 
work area) and witnessed part of the rigging operation in preparation for 
loading the Trieste into the support ship, the White Sands. We then boarded 
the White Sands and inspected the shipping container. Although somewhat 
marked up and scratched from the flood ordeal it appears to be sound. All 
four casters are available but plans are to leave them off for now since the 
container is much easier to handle without casters aboard ship. They will be 
assembled, for check-out purposes, disassembled and will be maintained with 
the container. 

Lt. Taylor and I had a briefing with the captain of the White sands, 
who is also the captain of the Trieste, Commander Mal Bartels. We reviewed 
the plans commencing from now through the end of the recovery operation. 
Significant pOints brought out are: " 

H S"'~~~·-X·~f he: , !4 • 
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September 24, 1971 

1. Cdr. Bartels was not aware of, any plans to transfer the loaded 
shipping container from the White Sands to the Air Force ship on the site. 
Re suggested that such an operation would be very difficult. I explained the 
need to maintain the payload at 40°F or to rush the unit_· n. 
We agreed to che~k the status of the Air Force ship with 
reported that there is some uncertainty as to the availa ty 0 t e 8 p 
because it 1s scheduled to be coming out ·of dry dock on October 16th and that 
that schedule is somewhat flexible. It could slip. It was decided to pursue 
~he cooling of the entire shipping container as previously planned. 

We checked on possibly loading enough dry ice aboard the White 
Sands to take care of the operation, but found, it was impossible to maintain 
the dry ice long enough. Air drop at the site was also suggested but rejected 
for various reasons. The current plan i~ to make regular ice aboard the White 
Sands. 'l11e Navy, therefore, is investigating the avail ab it ity of a machine 
capable of making 400 - 500 pounds of ice per day • The plan is to put the 
:shipping container into a big wooden box and jt~ep it packed with ice. 

2. After dark recovery of the payload is again being questioned. 
It appears that the way the load is suspended below the Trieste causes a 
hazzara for the divers. Also the depth of the unit below the surface, when 
Trieste is at the surface has again been modified. This time they say 35 to 
40 feet. The light levels at thiS depth,·of course, are too high for extended 
periods of exposure. It looks like our original idea of the curtain would 
have solved the problem. As it is we are planning to.make a simple shroud 
that can be tied around the payload at the 35- 40 foot depth. I plan to 
sketch up such a device and give it to Cdr. !boney in the morning. 

The remainder of this week's schedule and the plans for ne.xt week 
are about the same. The Trieste, aboard the White Sands, will be towed out 
to the test range, leaving Friday afternoon. The practice dive is scheduled 
for Monday and/or Tuesday, the 27th and 28th. 
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OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 61 

TO: 

FROM: 

Distribu tion 

L.B. MolaSkey/ 

DATE: September ~9, 1971 

SUBJECT: 
" 1 

Trip Report - Recovery of #3 - San Diego, California - 23 and 24 
September 

Activities of 9-23 

The hook was rerigged from the bow hoist to a pulley system off 
center and closer to the capsule and mechanical manipulator. The new position 
allows the manipulator to reach the latch and cocking lever of the hook when 
the payload is suspended on the cable. This new position was photographed, 
as were the details of all the modifications made for the project. They will' 
be available on my return. 

I sketched up a light cover of black nylon cloth to be used for 
covering the payload as it is brought to the surface. The Navy purchased the 
material in Los Angeles and is having it sent to their upholstery shop on the 
base to be fabricated. I visited that facility and reviewed the sketches with 
the man responsible for making the thing. There are no problems except for the 
delivery of the material which, at this writing, has not yet arrived. The de- ' 
vice will tie onto the hook and completely surround the hook, payload and all. 
It has "draw strings" that when pulled by the divers will cinch off the top 
and bottom and completely cover the unit. Fabrication of the cover is scheduled 
for completion by Monday. 

The coOling problem with the payload after recovery has been solved 
by building a refrigerator. The Navy purchased a refrigerator unit and plans 
to'build a box to enclose the entire shipping container. Lumber, insulation 
and sealing materials have been loaded aboard the White Sands and the plan is 
to fabricate the box while in transit to the :,site. 

Activities of 9-24 

Departure of the Trieste for the test site was delayed from this 
morning until Monday the 27th due to ship equipment problems. Because of 
this 1 will be joining the ship on Monday morning at the dock and will sail 
out to the test site aboard the White Sands. Because of the delay only one 
dive is planned. 

Hx 5iC('J..ET 
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Memorandum ME 61 (Continued) -2- September 29, 1971 

A meeting was held, aboard the White Sands, to discuss the techniques to be 
used to direct the Trieste to the target on the bottom. Attendees were as 
follows: 

Lt. Cdr. P.C. Stryker 

Lt. A. Amaro 

Lt. R. Taylor 

Lt. Cdr. M.G. Bartels 

L. Molaskey 

M.R. Boegemann 

R. Lockwood 

- Westinghouse Tech. 

Sperry tech. Rep. 

Sperry Tech. Rep. 

Trieste II AOINC 

Trieste II Elec/Elex·Officer 

Trieste II Engineer 

Trieste II~ite Sands OINe 

Civilian - USN 

MPL (Scripps) 

- MPL (Scripps) 

Of primary concern was the interface between the Trieste, the White 
Sands .and the DeSteiguer equipment to locate the ships on the surface and 
direct the Trieste on the bottom. 

Apparently their navigation systems are not completely compatible, 
nor are the transponders, lliarkers ,hydrophones ~ etc. The interface was worked 
out, however, by supplementing the Trieste's capability with equipment from the 
DeSteiguer. Two schemes. will be available for use at the site. MY next report 
will provide the" details. 

The plan is now to put to sea on Monday to a test range west of San 
Diego, that is instrumented in a manner similar to the network that will "be 
laid out at the target site. The dllDUl}' paylOad will be instrumented with a 
pinger and droped over the side. The Trieste will make one dive about 5,000 
feet, retrieve the payload, make the transfer to the White Sands, loa~ the 
Tri~ste aboard the White Sands and head for the target site. I will return by 
small boat to the base along with some of the Navy personnel who will be tbere 
to witness the test. 

LBM/cj 
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OPTICAL TEcHNOLOGY DIVISION.· 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 60 

TO: Distribution DATE: September 30, 1971 

FROM: L.B. Molaskey ./ • 

SUBJECT: Trip Report - Recovery of #3 - San Diego, California - Activities 
of 9-22-71 

It was reported this morning that the DeSteiguer, the search ship 
which is being outfitted in Seattle, Washington, has been delayed due to a 
cable/winch problem. At last report it was two days behind schedule and slip­
ping on a day for day basis until the 'problem is solved. They report that it 

·should set out for .the site on Thursday 9-23-71. 

Most of the day was spent rigging the hook to the Trieste in such a· 
manner that it won't swing around in heavy sea and damage the instrumentation 
located in the area. The Trieste's crew fabricated a channel iron frame which 
they mounted to the bow structure. They then bolted the hook in place and 
foun~ that the structure was too flexible to secure the hook adequately. 

I recommended the addition of a couple of braces that were then 
fabricated, welded in place, and did the job. 

They are also rerouting the hoist cable so as to locate the hook 
closer to the manipulator to avoid baving to drive up to the payload to operate 
the hook. This has been a problem and as yet is not solved. More work is 
scheduled on it for tomorrow. 

Close inspection of the hook revealed that it doesn't open as far as 
it should. There is probably a dimensional error in the positioning of the . 
latch mechanism. Although it opens enough to surround the test shape, it leaves 
little room for maneuvering. To aleviate this I had them shorten the center-
rod on each side by about J inches. This. provides a minimum opening of 70 inches 
which should be adequate. 

It was also reported today that the "test shape" provided by SPO was 
the wrong one. A new one is scheduled to arrive at noon on Thursday 9-23. We 
will have to drill some holes and instrument the dummy to allow it to sink and 
be able to find it on the bottom. 

No word yet on the ice machines. That will be cheeked tomorrow. 

LBM/cj 
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MemprandumME 62 

------

TO: Distribution DATE: October 4, 1971 

FROM: L.B. Molaskey / 
SUBJECT: Trip Report - Recovery of #3 - Activities of 27 September through 

3 October 1971 

Monday j 27 September - The. White Sand's, being towed by a sea-going tug boat, 
the '!Apachie" left the dock at about 3:30 P.M. The ship's activities prior to 
leaving the dock were all related to preparing for the total operation inc lud­
i~g the' test dive and the actual recovery dive. 

There was little activity on .the recovery hardware or the Trieste. 

A discussion concerning various search, navigation, and homing techniques was 
. held. Mr. Boegemann of MPL, representing the search team, suggested various 

transducer-receiver set ups as well as a scheme for marking the bottom with a 
dredge from the search vessel. 

In general,the plan is to lay a network of transponders on the ocean floo~, 
survey them using satellite na:vigation and once the payload'is located to refer-' 
ence the payload location to the transponder and mark its lOCAtion with a pinger. 
There is no automatic. means either in the 'Trieste or on the surface to actually 
determine, to any degree of accuracy, ··the location of the trieste under the sur­
face. A scheme using hydrophones, transponders, etc., some of which will be 
supplied by the search ship will be put together so that the surface ships can 

. direct the Trieste to the target. Alternate schemes using air .filled glass 
bottles as a target for the Trieste's doppler system as well as a : trench in 
the bottom laid by the search ship will be used. 

Tuesday, 28 September - Activity on the White Sands commenced at 04:30 A.M. 
The plan for the day was to unload the Trieste from the dock well of the White 
Sands and to fill its tanks with gasoline and steel shot. This is accomplished 
by flooding the dock well and towing the Trieste out through the stern gate. I 
photographed various stages of this sequence. ' 

At 11:00 A.M. the captain, Lt. Cdr. M.G. Bartels, called a meeting to f~rm up 
the test sequence and to define the steps required to implement the test. It 
was decided to carry the test shape to the bottom with the Trieste in order to 
avoid having to search for it (and pos'sibly spend a long time or even lose it) 
on the bottom. . 
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. In summary, the plan is to dive to the bottom (4,200 ft.), cut the shape loose, 
and manuever to pick up the shape in the recovery hook. Once the pick-up is 
successful, drop the shape by activating· the opening mechanism and back off 
SO - 100 yards and check the sensitivity of the pinger and pinger receiving 
equipment in the Trieste. If the sensitivity is inadequate they can follow 
the "trail ball" mark on the bottom and return to the shape. This accQlDp-

. lished, the shape will again be picked up and the Trieste brought to the sur­
face. A complete dry run of the transfer operation is also planned. 

In order to rig for the dive the test shape will be lowered to the water from 
the White Sands with a float attached. It will be tied to the forward port skeg 
of the Trieste and the fleats removed. Upon reaching the bottom the rope will 
be cut by the manipulator and the shape separated from the Trieste. 

Reaching the surface after completing the dive the following sequence of events 
will be performed: . 

1. Strap the hook closed underwater as it is suspended below the Trieste 
(appr~ximate 30 feet). 

2. Attach flotation to recovery hook •. 

3. Attach safety (back-up) line to recovery hook. 

4. Assemble shroud and secure light tight. 

s. Reel winch wire off Trieste (wire is not fastened to winch to pre­
clude the possibility of hanging up on the, bottpm). 

6. Hook crane to recovery hook and lift aboard White Sands. 

7. Disassemble shroud, open hook, and place payload in nylon net. 

8. Place payload, net and all, into the shipping container. 

9. Fill shipping container. with sea water and seal top. 

10. Cover refer box and cool payload. 

11,. Off to Hawaii. 

Discussion with Lt. Cdr. R. Doyle firmed up the contact point for the support 
required in Hawaii. I should check with Lt. Cdr. Doyle on about the 12th of 
October to determine the final schedule (presently set for about 19 October in 
Hawaii). In Hawaii I am to contact: 

T 
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October 4, 1971 

Dev. Group Liaison Officer- Trieste 
c/o Sub Base - Pearl Harbor 
Comm. Sub Float 5 
Operations Office., ' 

The following data are the specifications of the pinger used to mark the 'test 
shape: "General Purpose Pinger" Model 606 A manufactur~d by: 

Burnett Electronics Lab. Inc. 
P.O. Box 23015, San Diego, calif. 42123 
Tel. (714) 278-6370 

Its specifications are: 

Frequency: 37 KHz nominal 

Emission: Pulse 

Duty Cycle: (A) Approx. 20 MS on; 1 sec off 

(AI) 15 ms on; 500 ms off 

Beam Pattern: Omnidirectional 
2 Acoustic Output: Approx. 1500 dynes/em at 1 meter 

Operating Pressure: 6,000 ft. 

Activation: Water immersion 

Power Source: Mercury cell (Mallory TR-145) 

Battery Life: 21 days continuous; one year shelf life 

Weight: 215 grams, including battery 

Dimensions: 4-1/4" long x 1-1/2 in diameter. 

The last activity of the day was to load the b~llast shot and gasoline into 
the Trieste. It requires over 25 ton of steel shot which is loaded from the 
White Sands to the floating Trieste via a water slurry pumping system. A fire 
hose, 200 feet long, is attached to the Trieste and the steel shot is pumped 
from the White Sands in a,slurry of water to the tanks of the Trieste. The 
shot is supplied in 55 gal. dr~s containing 25 pound bags which must be un­
loaded by hand and dumped into a hopper. The hopper is then lifted by crane 

.', 

to the 'slurry mixing chamber and metered into the pump. The total shot loading 
operation requires about 10 hours. It was completed about midnight on the 28th. 

-The gasoline is similarly pumped from the White Sands and requires 4 to 6 hours. 

Wednesday, 29 September - After completing the loading operation prel~nary 
check out of the electronics instrumentation revealed several problems. They 
were worked through the night and a more or less formal series of "predive 
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preparation tests" were started early the next morning. Due to a series of 
test anomalies, the predive sequence was completed about six hours later than 
planned. , 

After releasing the tow and service lines the pilots were transferred to the 
Trieste and the dive commenced at 15:45. The scaph descended as planned dir­
ectly to the bottom at about 4,200 feet in approximately 45 minutes. 

Several electronics equipment problems occurred almost immediately. I didn't 
get all the details but there was trouble with the television, sonar, cameras, 
and navigation systems. 

Upon reaching the bottom the pilots attempted to cut the shape loose and ex­
perienced much difficulty due to the lack of tension in the "polycrow" line. 
They solved this by raising off the bottom to establish tension in the line 
and were successful in cutting the shape,loose. The above was somewhat com­
plicated by the fact that the line was wrapped around the television and cam­
era equipment on the front of the scaph. They then moved away from the test 
shape to test their ability to locate it'with the marking device (pinger). 
Although some of the equipment did not function as expected they were able to 
return to the shape. They then proceeded to locate the hook over the shape in 
order to pick ,it up. This proved to be extremely difficult because of the 
lack of depth perception out of the view port. Although they were a:'le to come 
close they did not succeed in lowering the hook over the test shape. During 
these maneuvers, the winch cable evidently jumped off a pulley and during the 
next attempt to operate the winch the cable parted~ dropping the hook to ,the 
bottom. Having lost 900 pounds of weight, the Trieste ',immediately ascended 
toward the surface. The fa thome ter ind ica ted that the scaph went up 400 fee t 
before 'sufficient gasoline could be released to stop the ascent. When they 
got back to the bottom the hook and target shape were not in sight. A search 
pattern was initiated and aft~r approximately 45 minutes the target and hook 
were located. After consultation with the Westinghouse tech representative 
on board the White Sands it was decided that they should attempt to pick up 
the hook in the mechanical manipulator jaw and surface with the hook hanging 
straight down below the Trieste. This was successfully performed and the hook 
brought to the surface. It was immediately secured to the bow frame by divers 
and subsequently attached to floats and transferred to the White Sands. The 
pilots finally got off of the Trieste and back to the White Sands at about' 
2:00 A.M. Thursday morning. " 

Thursday, 30 September - A conference was held early in the morning to decide 
on a course of action for the remainder of the test. Cdr. MOoney, representing 
the Submarine Development Group I Commander, very strongly indicated that a 
recovery technique must be perfected with haste and that all steps possible 
should be taken to achieve that goal. The following plan was established: 

1. The Westinghouse, Straza, and Sperry tech reps should proceed tmmed­
iately to the scaph to work out, the electronics problems at hand, 
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2. The Trieste should be kept in tow and all repairs and rework performed 
in that mode. This was to avoid a four to five day turn-around time 
if the Trieste were to be loaded onto the White Sands. The long turn­
around time results from having to degas the Trieste prior to bringing 
it aboard the White Sands. That operation, of course, requires re­
gassing once it is launched again. 

3. Recharge the Trieste's batteries. 

4. Rework the hook to provide more clearance in the open position. 
(There was an error in the fabrication of the hook which did not 
allow it to open to its designed position.) 

5. _ Replace the -lost "trail ba1l" - It appears that the trail ball some­
how was lost during the dive. The purpose of the trail ball, a 250 
pound ba1l of lead which is suspended on a cable 30 feet below the 
scaph J is to automatically reduce the ba1last when the scaph reaches 
the bottom. It also allows the Trieste to hover 30 feet above the 
bottom without active control. 

6. Rerig the hook winch line through the forward bow pulley, doS opposed 
to the earlier "side" arrangement •. 

7. Replenish shot and gasoline used in first dive. (Because of all the 
maneuvering done on the first dive more shot and gasoline were used 
than on any previous dive). 

8. Perform predive check-out. 

·9. Repeat dive to recover test shape. 

The problem with the' opening span of the hook was due to an error in the loca­
tion of the lower link pi vat points on both arms. The problem was' sol ved by 
disassembling the links and lengthening them from 15-7/8 to 17-3/16 inches. -
This was done by cutting the links in half and welding a longer tube over them. 

An extension for the latch trip mechanism was also designed and fabricated. 
This will allow more freedom for the actuation of the manipulator. In addi­
tion the hook was painted with white stripes (although ·the drawings had called 
for white paint the pilots changed the color to black to preclude back scatter 
which would interfere with their television reception.) Several areas were 
also painted with "international orange" for test purposes. 

After completing the modifications the unit was tested on the crane to verify 
its new open and closed position and lifting capacity. During the test the 
latch was noted to __ dig into the shaft causing the hook to remain partially 
open. This was remediedby'remoying the sharp edge on the latch lever. 
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Friday, I October - I suggested that a wand which could be used to extend the 
reach of the manipulator be made so as to allow moving the hook over the test 
shape with the arm rather than maneuvering the entire scapha I made up a 
sketch and the part was fabricated. 

As an aid to locating the hook over the target it was suggested that a "plumb 
bob" be added along the center axis of the hook. The plumb bob will be sus­
pended from the hook so as to ride three to four feet above the bottom when 
the Trieste is sitting on the ocean floor. By locating the plumb bob directly 
over the test s4ape (or actual payload) the hook can be accurately located prior 
'to release from its stowed position. It is felt that it will. be easier to posi­
tion .asingl:e line over the shape rather than the complex recovery hook. The 
hook was modified and the pI umb bob added. 

During the Triest:e charging operations it was determined that there were prob­
lems with the monitor and power cables (this was the first time these cables 
had.been used - new cables). The connectors on the monitor cable had to be 
rewired. The time required to diagnose the problem and repair the cable was 
approximately 20 hours. Charging started about 5:00 P.M. on the ,1st~ This, 
of course, delayed the start of the next dive until Sunday morning. 

During the course of the activity on Friday morning, it was discovered that 
" there was a leak in the cool ing chainber of the fresh water condenser on the 

_., :;: White Sands which supplies fresh water to the entire ships's water system in-
c Iud ing the boilers. As a result all aboard were asked to conserve water. 
Later in the morning it was announced that the water was not potable and that 
the boilers had been contaminated with salt water. '!his requires a complete 
shut down of the boilers and water evaporators; repair of the leak; flushing 
of all the· fresh water tanks and boilers. Meanwhile, the crew could not use 
any fresh water. Orders were requested from the Sub Dev. Group. Thoseor.ders 
directed the White Sands back to a location just outside San Diego harbor where 
a water barge could be safely brought alongside to replenish the ship's water 
supply and assist in the flushing operation. This was expected to add one to 
four days to the schedule depending on the time required'to locate and repair 
all the damage. 

These orders were subsequently modified and the White Sands ordered back to 
port. It was, planned to attach the tow line back to Apachie and towing the 
Tr~este in tandom l;eturn to the mouth of the harbor. There the tow lIne from 
Apachie will be transferred from White Sands,to Trieste and the Apachie 'tow 
the Trieste in to its mooring. It would then return to tow White Sands in to 
its pier. In this way I regassing and reshoting" of the Trieste is avoided 
cutting down the preparation time for the next dive. 

The plan was fmplemented and we returned to port. Inasmuch ,as the hook modi­
fications were complete and the consensus of opinion of the pilots was that 
th~ new rigging techniques would be successful,' I decided, with concurrence 

, , 
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from the Captain, that no further support for the test series was required. 
I therefore left the ship and returned home. 

Plans for the remainder of the test series are as follows: 

. 1. Fiush the White Sands fresh water system at the pier - 40,000 gallons 
of fresh water required - campleteby Monday night. 

2. Replenish shot in the Trieste by hand at the pier. Approximately 
10,000 pounds required. 

3. Proceed to the test site on Tuesday morning. 

4. Locate the test shape from the surface using Satellite navigation 
and by tracking the pinger from a small boat equipped with a receiver tuned 
to the proper frequency. 

5. Tow Trieste over the target to confirm the signal from the pinger. 

6. Locate Trieste over the target and dive. 

7. Search. the bottom homing in on the pingerand locate the shape. 

8.. Maneuver the Trieste over the shape and activate the recovery hook. 

9. , Surface and transfer the hook and test shape to White Sands. 

10. Complete recovery operation as previously planned. 

ll. Drop remaining, shot, degas and load Trieste onto White Sands. 

12. Proceed to recovery site off Hawaii. Estimated date for completion 
of test: 7 October '71. - Arrival at recovery site, 27 October '71. 

In summary I would like to say· that although the operation will be difficult 
the equipment is capable of meeting the requirements of the job. It is pointed 
out that this will be the first operational use of the Trieste's capability since 
it was used to locate the Thresher. the dedication of the officers of the trieste 
especially Lt. R. Taylor, Lt. Cdr. P ~ Striker, Lt. A. Amara, and Lt. Cdr. M. Barteis 
is outstanding. The cooperation of the entire crew, i the face of all the problema 

,~ reported above was coumendable • . ~. 

LBM/cj 

cc: M.F. Maguire 
H.W. Robertson 
R.W. Jones 
C. Karatzas 

P. Petty 
R. Roylance 

) 

NOTE: Photos of the hardware and Dl81!1, o&.Jhe above operations will be ava:1lable 
in my office. H,..ij_il~'" 
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ACTICli~ SAFSS-3, INFO: RD-4 (aD) 

RTlSZYUW RUW~EB~3519 2792008-SSSS--RUEFHGA. 
lNY SSSSS 
R 061730Z OCT:71 061730 
fM SAMSO LOS ANGELES AfS' CALIf 
TO RUEFHGA/OSAf/SAfSS 

-_._,-------" 
RUEK~CSIOSO/ARPA 

RUEF~QA/HQ USAf/ROPM 
RUEOAWA/AFSC/DO/ANCREWS AFB MO 
RUW~ABA/SAMSO/RN/NORTON AfB CA 
RUWMFHA!AFSCf/DET '1 DOlA/SUNNYVALE CA 
INFO RUClBQH/AFETRJOOOT/PATRqCK AFB FLA 
RUE8NHA/MIT/l GHANSCOM FLO MA 
BT 
sEc RET lIMOIS CCOS. 
T~E ~OlLOWING MSG IS A RE-TRANSMITTAl Of OUR 291630Z S(P 71 
AMENDED T () I NCtUDE AD01 TIONA LA.DDR[SSE ES. 
SUBJECT: TRAP/PRESS SPECIAL MISSION REQUEST. 
1. IN JULY 71 TR.P AND PRESS RESPONDED TO AN URGENT REQUEST BY 
THIS O~fIC[ TO CONDUCT HIGH RESOLUTION PHOTOGRAPHY or A DATA 
CAPSULE ANDPARACHUT[ IN THE HAWAIIAN AREA. WE ARE PLANNING 
TO CONDuer UP TO fOUR SIMILAR TESTS IN THE NEAR FUTURE FOR 
WHICH WE REQUEST TRAP/PRESS SUPPORT. CURRENT PLANNING IS TO 

PAGE 2 RUW~EBA3S19 5 e @ RET lIMDIS 
CONOUCT ALL fOUR'TEST DURING THE PERIOD 23 NOV 71 TO 7 .... AN 12. 
SAFSS SHOULD MAKE aRRANGEMENTS FOR THE APPROPRIATE 
PRIORITv. 
2. A~ OPERATIONS PLAN IS 8EING DRAFTED ~HICH WILL COVER 
TEsr DESCRIPTION. KEY PERSONNEL. COMMUNICATIONS AN£: 
TIME LINE. THIS WILL BE AVAllABE FOR REVIEW BY 18 OCT 71. 
SUGGEST A MEETING~T SAMSO. BLDG 110. R~ 2213 AT 0900 ON 
19 OCT 71 TO; CONDUCT MISSION PLANNING AND REVIEW T~E OPS 
PLAN DRAfT. PROSPECTlVE ATTENDEES SHOULD SUBMIT 
CLEARANCES TO SA~SO'fSPOV' WITH AN INfO COpy TO MA~OR M. 
BUCHEN (SAMSO/CCSO)~ PROJECT OffICER IS MAJOR M. 8UCHEN 
fA U T 0 VON· 8 3 3 -1 594 J' (GP -1 ) • 
8T 
#3519 
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. lIemorandum ME 63 

TO: . Distribution DATE: October 7, 1971 

nOM: L.B. Molaskeyll 

SUBJECT: Telecoh . (EIC) 

J:~alled 
'Provided the £0110 :. .., ,~ response to. his request o£ a day earlier and 

on as to the materials in the electronics box 
and take-up structure. 

Part No. 

621-2898-005 

. 621-2899-005 . 

"621-2901-002 

,'621-2900-002 

Part No. 

621-2816-001 

621-2795-005 

'645-6948-002· 

645-7141-005 

621-2741-001 

A-2 ELECTRONICS (621-0407.) 

~ 
and Plate (inboard) 

End Plate (outboard) 

Mounting Fl.-ame 

COVer 

--""TUA Materj,a18 Be and MG 

Material 

Mag. ZK60A temper '15 

Mag. ZK60A Temper T5 

Mag. QQ-M-44Comp. 
AZ 3lB Cond. 0 

Mag. QQ~M-44 _ Comp. AZ 31 B 
Cond. 0 

!!!! Material 

central Shaft (Blank). Extruded Beryllium per 
SM 0180 (98% Be min, 
BeO 21 max) 

Central Spacer Mag ZK 60 A lemperTS 

Arm (BIR) Mag casting QQ-M-S6 
Camp. AZ 9lC, Temper T6 

R.oller Housing .- Mag casting QQ-M-56 . 
Camp. AZ 9lC I Temper '16 

Sleeve (Bl&llk) Beryll1U1l block hot pre •• ed, 
'standard grade 8M 0080 
Type I Clas. 2 

:1nCllu1;lt"ed about 'the shipping container for the return of 
-,ll.VI}3. . 'SSC has provided the container and that I would send 
:bi1D a .' sketch of the container with ~thedraw1ngs promised ad ter • 

D LBK/cj 
cc: ME' Maguire 

H.W. Robertson 
a.w. 30nes 
C. ICaratzas 

P. Petty 
R. R.oylance 
J. 
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Memorandum ME 64 

TO: Distribution DATE: October 8, 1971 

FROM: L.B. Molaskey j 

SUBJECT: Status of RV-3 Recovery (Telecon to Cdr. Mooney, Sub Dev. Group I) 

I called Cdr. Mooney to inqure as to the status of the RV-l recovery 
tests which are continuing off San Diego. He indicated that the second dive 
had been completed but that the Trieste was unable to locate the test shape on 

. the bottom. He indicated that the Trieste surfaced about 5 miles from the tar­
get point. No explaination was given for the error. 

Cdr. Mooney indicated that a third dive is schedulJd for early Friday 
morning and suggested that I again call him to check the status. He said that 
even if they can't locate the shape that they will operate the hook on the next 
'dive to check its operation. 

I suggested, an alternate means for opening the hook, which may prove 
,to be stmpler than operating the opening mechanism. The scheme was sUnply to 
lay the closed hook on the bottom and Hft it with the mechanical arm from one 
side, stmilar to the way it was recovered on the first dive. This will allow 
the hook to open by gravity and the latch will hold it in the open position. 

,Be agreed to notify the pilots of this scheme. 

Cdr. Mooney indicated that the search ship DeSteiguer is also having 
problems. It seems, that after they left Hawaii for the recovery area they 
experienced a failure in their Loran "c" satellite navigation system and in 
their tracker. They have returned to port for repairs and are currently await­
ing receipt of a part for the tracker • 

. 
Be agreed that tentative plans should be made to arrive in Hawaii 

about the 26th of October. He indicated that either he or Capt. Packer will 
also be going out to supervise the recovery operation and that we 'should plan 
to use the same means of transportation from Hawaii to the recovery site. He 
will make the necessary arrangements. 

LBM/cj 

cc: M. F. Maguire 
B.W. Robertson 
R.W. Jones 
C. Karatzas 

P. Petty 
R. Roylance 
J. Braddon 

_CHQS) 

L~key , 
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Memorandum ME 65 , 

TO: Distribution 

L.B. Molaskey j 
DATE: October 12, 1971 

FROM: 

SUBJECT: Telecon with Lt. Cdr. Doyle 

I called Lt. Cdr. Doyle to inquire of the status of the underwater 
hook recovery test program being conducted off San Diego. He indicated that 
there was a problem of some sort with the hook which occurred during the opera­
tion of transferring the hook from the White Sands to the Trieste. Something 
either broke, came apart or was damaged. He had no details of the exact prob­
lem. However, the damage has been repaired and as far as he knows the hook is 
now operable. 

Recovery of the test shape is being delayed"because as yet the shape 
hasn't been located. The dive that occurred last Wednesday was unsuccessful 
due to a failure in the underwater navigation computer. In preparation for 
the third dive that anomaly has been corrected. However, they haven't been 
able to pin-point the location of the "test shape from the surface. 

Lt. Cdr. Doyle said that he expected they could complete the test 
program by Friday or Saturday at the latest. Adding 19 days for travel time 
to the site they should arrive on or about the 3rd or 4th of November. He 
suggested I delay my arrival in Hawaii to that time. 

He reported that the DeSteiguer has exp'erienced some probl ems in 
locating the test site. They apparently laid a network of transducers on the 
ocean floor from an initial survey. In rechecking their location it was con-" 
cluded that they were in the wrong place. However, a second check indicated 
they were probably in the right place. (no official word has ye~ been received.) 
The DeSteiguer is apparently still having trouble with their ~atellite navigation 
system. 

Lt. Cdr. Doyle suggested I keep in touch so that the logistics of my 
up-coming trip can be worked out smoothly. 

LBM/cj 
cc: M.F. Maguire 

H.W. Robertson 
R.W. Jones 
C. Karatzas 

L.B 

P. Petty 
R. Roylance 
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Memorandum ME 66 

TO: Distribution DATE: Oc'tober 13, 1971 

FROM: L.B. Molaskey j' 
SUBJECT: Status of RV-3 Recovery 

In a telecon to Lt. Cdr. Doyle concerning the status of the RV-3 
recovery operation Lt. Cdr. Doyle indicated that on the last dive the c~ew of 
the Trieste has successfully operated the recovery hook on the bottom. They 
did not"however, pick up the test shape. 

After maneuvering to the location of the test shape on the bottom 
they were running low on battery power. It was therefore decided to exercise 
the hook in the normal recovery mode without actually maneuvering over the 
test shape. The operation was successful and the pilots are confident they 
can, in fact, pick up the shape given enough time. After surfacing, the Trie8~e 
was loaded into the White sands and the ship C:leparted for HawaU this morning. 
Current schedule is to arrive at the test site on about the 28th of October. 
Lt. Cdr. Doyle asked that I check with him in about 5 or 6 d~ys to confirm illy 
arrival date in Hawaii curre'ntly scheduled for the 27th of .october. 

LBM/cj 

cc: M.F. Maguire 
H.W. Robertson 
R.W. Jones 
C. Karatzas 
P. Petty 
R. Roylance 
J. Braddon· 

_(HQS) 

L.B. 
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HnIorand- ME 70 

DATE: NoveIIber 18, 1971 

SUBJECT: Trip Report - Recovery of RV #3 

LOCATION: At Sea - 350 Hiles Northwest of HawaU 

INTRODUCTION 

This trip report covers all the activity in which I was involved or 
ritne .. ed conaencing 0".1 October 28th through November _ concerning the recovery 
of RV #3. The report is organized chronologically as, in fact, it was written 
on a dLY by day basis. A complete set of photographs of significant evenes and 
operations accompanies this report with It-ieed distribution. copies of the 
photos are available for review in my office. 

",:,:, THURSDAY. 28 ogOBU 1971 

Contacted Lt. Cdr. I.. Anderson at the Submarine ba .. in Pearl Harbor 
and arransed t~ meet with him to discuss tha status of the operation and the 
'plallliJ ~or trMnsportation to the recovery site. Lt. Cdr. Anderson indicated 
that arrangements had been made for transportation to meet the White Sands about 
300 lailes off Hawaii. The sea-going support ship for the "Sea CI iff" and the 
"Turtle" 1 the "Maxine-Dn will carry the following personnel to rendezvoua with 
the White Sands: 

Coaaander B. Mooney - 0 in C of Recovery Team 

T. 'l'urner - Straza Representative - - HQS 
L. Mola.by - sse 

S Sailor. - new transfer. to the White Sands' crew 

1'be ftlXlne-D 18 sche4ulH to depart Honolulu early SUIlCky morn1ns, 
31 October. 

The progress of the White Sands va. reported to be on or slightly 
ahead of the last reported schedule. No report from the search force was 
available from, Lt. Cdr. Anderson. He indicated J however, that_ is 
expected to have the underwater photographs with him when he ar~1ves on Friday • 

. · 
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A .euna ... arranled for Saturday morntaa to revf.ev the photoa aDd. elbcull 
the recovery plan. 

"IDAY! 29 OCTO. 1971 

Bo project activity achedulecl - I went fi.hiac. 

Contacteel..- at hie hotel aDd. arranaecl for him to join the 
_~ting achecluled vrth"""i:t."Cdr ADdenon and Cdr. !t)oney at the Sub bale. 

'!'be .etilll val bald prt...r1:'y with Cdr. Mooney. Lt. Cdr. ADder.on 
left to catch a 1:00 P.M. flight back to San DielO. !be photocraphl were re­
viewed al were the location plota provided by the aearch team (No elirect repre­
.entation from the lea" ch teUl waa, or .till be provided for the recovery opera­
tion.) The overall plana vere elilcualed aDd arransements ..cte for weather re­
ports to be provided tvic~ daily for, the duration of the operation. 

Final arrang ... nta; location, ti8e, phone nuaber, etc. were .ade for 
the transfer to the recovery aite. 

SUNDAY! 31 OCTOBEil 1971 

Ship - Maxine-D 

Sailing time - 0600 

Location 

Date 

.- Pier 43 - Honolulu 

- October 31, 1971 

Sharing a cab wit~we arrived at Piur 43 at approximately 
0545. Upon board ins the ahi~ vas no evidence of any activity aboard and 
it was apparent that plan. for the 9600' de,artU1:'e had been chaltpCl. AI it 
turned out, the Maxine-D had some kind of mechanical problem with one of its 
main drive clutches and although the parts were scheduled to be in Havaii on 
'Saturday, they had not yet shown up. They arrived about 0930 and were installed 
in lei. than an hour. 'l'he ship was ready to depart. Sailing time .. set for 
12:00. At 12:00, with the pilot aboard, one of the pa .. engera'---was 
misaing. The ship set sail without him. As we pulled out of ~ -:- ' 
.8Ie was received indicating that the miaaing pasaenger had been located and 
that he would be ferried out by a Navy torpedo retriever boat. We then pro­
ceeded to the mouth of Pearl Harbor to wait for that transfer. We fioally put 
to aea at about 1500 that afternoon. 

The MlXine-D 11 165 feet loal and can make about 12 knots. '!'be planl 
were to overtake the White Sands aa it approached the recovery .ite and after 
making the transfer, the Haxine-D was to proceed directly to San Diego~ The 
White Sands to travel the remaining 100 or so miles to the recovery site. 

I •. 
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IDmlY. 1 IOV'IMIIII. 1971 

!be trip proceeded on scheclu1. and ve overtook the White Suds at 
about 1600 in the aftemoon. 'l'be White Sands put out a 16 foot Ioaton Whal.r 
and the pa ..... r. .... the tr .. nsfer fro. the Muine-D to the Whaler to the 
White SaDds. 'l.'bar. vere avelll of about 8 to 10 f •• t at the tu. _kina the 
tranafer a rath.r difficult operation. No casualti •• vere reportacl but .,at 
of our 1uII&.e got quit. wet. 

We were rec.ived aboard, _de the n.ce •• ary introduction., a •• i,_d 
living quart.rs, hacl supper ancl alain lot under way for the alta. '!'he Maxine-D 
left with her silUl flal' readinl ''tBD& DEEP". The White Sanci. responded with 
''THlRK DEEPIR". 

TUBSDAY. 2 HOYEMBD. 1971 

We vere now approachina the recovery lite aDd activity in preparation 
fo~ .. ,th. first dive belan. The refrlgerator for cool ina the payload vaa in final 
.ta.e. of cOlBpletion. AI orllinally constructed, the unit condated of a 3/4 
inch plywood box built around a 2 x 4 fr.... The outside dt.en.ionl approximate­
ly 8 x 8 x 8 feet. The inlulation consilt. of 1-1/2 inch Ila.s wool blankets 
fabricated with the aluminum Itde factng the interior of the box. 'l'be cooling 
unit was mount'ed to the outside of the box blowing. air from the outa1de into the 
box through an opening behiDd the COOling coil. Aft.r reviewina the require-
ments WU:h Lt. Abbot, thi! .hip , 8 enatneer, it va. ..reea that the set up coula 
not adequat.ly refri.erate 8,000 pounds of lea ~low 40°' in the out­
aide ambient of about 90"F in brlght lunl !Iht. __ aad I got together to 
plan modifications which would improve the inltallation. We reca..encled the 
following: 

I. Paint the outside all over with white paint. 

2. Construct a recirculating duct to take the cooled interior air 
and pal. it over the coolinl coill in a cloaed Iyatem. 

3. Insulate the cooUng unit as IlUCh as po.sible. 

4. '!'ape all .e .... to shut off air leakage. 

'!'he Original plan was to move the refrigerator, after completion, aft 
to the starboard wing vall where the payload could be liftecl by the crane and 
loaded directly into the waitin. precooled shipping container full of water. 
This plan was abandoned because of lack of adequate space on the wina wall and 
it was decided to leave the refrigerator on the deck at the forward end of the 
dock well. 'l'hb meant a change in the handling procedure for the classified 
payload. !bele details were worked out and the bandltna plans finalized. 

We then requested that the .hipping container be in.talled in the 
refrigerator immediately so that the larle .. s~ of water could start cooling • 

. . 
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!his was acca.plished with .u.e difficulty becaU8e of the mint.u.a.ouat of 
clearaace between the shipp:l.lII cOIltaiMr aDel ·the ind4e cU. .. ndoaa of the box. 
Even _11 .".118 cau.. the ship to roll aDel with the ahippina cOlU:&1Mr huaa 
from the crane it tend. to avinl like a house wrecker's ball. 'J.'ba operation 
wa. finally ca.p1eted and the conta:l.ners filled with salt water from the fire 
-.:l.n. (!he ho.e &ad f:l.re _in were flushed for 20 1Iinute. prior to f1111Da the 
cOllta:l.nera • ) 

We planned to fill the container about 2/3 full of ... water so that 
when the payload vas baeraed in· the container the water level would just about 
reach .the top. However, a. the water was be:l.ng pumped into the container, some 
of the gla •• wool insulation fell into the water. To r81DOft this contaainant, 
the cootainar va. overflowed until aU of the particle. poured over the top. 
!he container lld _s installed aad the box sealed to start the cooUng procesa. 
'l.'he initial water tellperature was recorded to be 70·F. . 

While this was loq on the Trie.te was heiDi prepared for laUDchiog. 
At about 2030 the dock well va. flooded aDel by 2230 the Trie.te was trail:Lng 
in tow off the stem of the White Sancis. Gasa1nl operation started as soon as 
the dock ... 11 was pmaped out. 

WEpNESDAY, 3 lfOVEMBER 1971 

!he gassing operation, puaping 67,000 .a11ons of aviation ga. into 
the bellast tanks of the Trie.te, were completed by about 0930. 'ftlia operation 
ia explained in one of the previous trip reports. Loading of the .teel shot 
ballaat started i1IIIIediately. In this operation, as explained in an earUer 
trip report, 32 ton of steel shot is pwaped in a slurry of salt water into the 
hoppers of the Trieste. Several problema occurred during the .hotti .. operation. 
'lbe pump housing broke down and had to be replaced. In trying to make up for 
lost time dup. tn the pump problem, the shot flow rate was increased causing the 
hoae to clog up. A section of the hose was re1noved and the prob1e1l cleared. 
'l'be flow rate was slowed down to avoid further clogging proble..... The .hottinl 
operation was ca.pleted at about 2200 and the predive checks started. 

At this pOint it was decided not to dive this night to allow for 
completion of the predive checks and to give a re.t period for the crew and 
pilots who had been working 'round the clock. 

Meanwhile the temperature of the interior of the refrigerator appeared 
to have stabilized at about S6°P. 'l.'he coolant coil could not increase the dif­
ferential. It was therefore decided to requeat an air drop of dry ice to lower 
the temperature. In addition, plastic bags and buckets of fresh water were 
loaded into the deck top reflg.rator to make ice. The plan being to open the 
box, install the dry ice and regular ice, aeal it up and hopefully lower the 
temperature below 40°F. 

• .- •.• '- .• ..1 .. :. " ... ~ , 
.. ', •. ' ....... : /'b.~ _._o""v---
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'.rHUI.SMY. 4 lIOVIHBEI. l,n 

At about 0100 the aircraft ahowed up to drop the dry ice. A_11 
boat wa_ cleployed fro. the White Saocla. 'the aircraft firat dropped a .... 
marker then in six'succassiw passes parachuted capsules cODtaiaina the dry 
ice. 'l'bey were recovered by the small boat and broulht aboard the White Sand,. 
The top was removed from the refrigerator box and the packets of dry tee in­
stalled. During thb operation sa.e of the insulation on tha sides of the box 
was torn and had to be repaired. It beca. obvious that more insu1atiOll .. a 
required. A request for IIIOra insulation was tade, but there vas no more avail­
able on board. 'l'he vater in the frae.ar had not aol idified as yet so the re­
frigerator was again sealed. 

While the air drop vas in proce.s, the White Sands was 'he&dina for 
the uzero dotu • 'l'hls is the transponder laid on the bottOlll by the search team 
to mark the location t'f the packaaa. I't is a tranPdtter that when interrogated 
by a signal of the proper frequency reciarns a signal of its own. 'l'he .. arch 
team had planted two such dots. 'l'be .ero dot being 160 - 165 yards north of 
the payload and the other dot, deai,Dated dot 3, was reported to be about 110 
yarda N E of the zero dot.. 'J.'h... data were located from the surface uaiq 
satellite navigation and then interrogating the. from the Apache. Apache, 

f.~ meanwhile was preparing to plant two additional dots in the area • 
....... 

'Jhe new dots were planted and their position, or at least the position 
of the Apache as the dots we1:e released from the surface, vas recorded. 'l'heae 
additional dots were to act as position markers to help remove ambiguity 1n the 
range read1ngs from the other dots and to provide a fixed pattern on the ocean 
floor from which to navigate on the bottom. '1'he preliminary data, before the 
first dive, vas: 

ChanD'!l No. Q2eratina Fr'!guencI Estimated Location 

0 U.S KHz 160 yards N of P.L. 

2 13.5 lCHz On Trieste 

3 14.0 KHz 110 yards N.E. of 0 

5 15.0 KHz 5,330 yards s.a. of 0 

8 16.5 KHz 5,670 yards S.E. of 0 

'l'be position of the 0 dot is reporte~ to be a 37 KHz pinger was also 
planted by the search team. l'bia was reported to be within 30 yards of dot 
zero. 

F1nal preparations for the dive commenced as the White sands approached 
the location of the 0 dot. The recovery hook waa attached to the Trieate by 
the divers, the anti-chamber filled with sea water and the Trieate descended 
towards the bottom. 

., . 
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IIJ'dropbcme CO. lactation with the 'ld •• t ... _1ata1Dec1 throuahout 
the dive _ At .bout 2000, one hour aad forty-five ainut .. aft.r 1 ... 1 .. the 
surface, the Tri.ate reported their posicion 300 feet above the bottOlll which 
waa at 16,400 feet. l.elayina their ranae to each of the dota 10 the pattern, 
the Trieate atteaptect to close in on the zero dot. At the __ tWe, the:l.r 
po.ition wa. plotted both on Apache and White Saads. As the Tri •• te approached 
the zero dot they observed a sooar contact on their C'l"FM. They chaqecl course 
to investisate the contact aad foUDd notbiag. 'lhe __ type of ... reh ... uvers 
were conducted with several other sooar contacts. Each tba no viaaal observa­
tion •• aade. Dudag the dive,' there ..... d to be a discrepancy in the ranae 
data iadicaUns that the dots were not located where they were reportecl to be. 
At about 0200 the di.e w.s te~tecl unauccessfully. 'l.'he scaph reached the 
surface at about 0345. 

Meanwhile the teaperature of the refdaerator box had stabtl tzed at 
just below SO-F. 

nIDAY, S NOVEMBBIl 1971 

A .. etiRl was held to brief all parties oneeminl the observations 
_de 'on the first dive, to review the data taken and to plan the activities 
for the next recovery attempt. At this point the weather waa belinnins to 
deteriorate to the point where it was extre .. 1y difficult' to op~ • ...11 
boat on the surface and 8l.,st impossible to board ttte Trieste. Two officers 
from the Apache atteaded the lDeetins. (They were part of the nav1aat1on team 
on the first dive). After discussina the data taken and tryins to draw con­
clusions as to the location of the dot. it was apparent that a survey of the 
field should be taken from the surface. A plan was laid out that would have 
Apache attempt to eros. the line between s~cces.ive pairs of dots while record­
ing range to each dot. A plot of the au- of the ranges to two dots will aini­
aize on a lint! btltLwan tha two dots. 'l.'hc d~t.s taken on the surface hp.tWll'lf!n each 
pair of dots can then be used to determine the distance between the dots on the 
bott~. AI8U1Ilina the location of the payload is accurate with respect to the 
zero dot and knowtnl the ranae ~etween dota the Trieate can navilate al required 
within the field without lodna ita reference. It can leek the combination of 
rang.1 that will put it over the payload. 

The meetins waa terminated early to allow the Apache officers to re­
turn to their ahip becau.e the weather kept setting worse. The plan to survey 
the field had to be postponed becau.e the White Sand. could no lonser .. intain 
head .. y alainlt the wind. and. the sea. Apache was required to provide a tow so 
as to .. intain control over the Trieste which wal beinl towed by White Sanda. 
All recovery activity ceased pending improve.ent in the the weather. 

SATtJltDf.Y. 6 IfOVEMlElt 1971 

Winds in exceaa of 22 bots with p.t. up to 30 knots prevented any 
recovery activity. Although previously c~l1ed off via messace to Ha .. U, the 
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aircraft carryina 150 aquare yards of 3 inch .styrofoe. 1n8ulatlon· ... an addi­
tlonal 1000 pounh of dry ice ca.e out. '!'he air drop va. c.lled off via radio 
becau.. the •••• were too rough to attempt to launch a _11 boat for the pick­
up. 'l'he recovery force with Apache tovina White Sand. and White Sand. toviDg 
Trieste .-neuvered into the v1.nd. in an effort to _intain within the operational 
area. 

SUIIlA.Y, 7 1!OXIM8II 19 n 
Weather conditions r ... ined about the .... with no let-up in sight. 

Wind. a. hi8h a. 29 knots with 8uts up to 35 knot .... re reported duriq the 
niaht. Sea aw11s of about 8 to 10 feet with white caps prevailed throuzhout 
the day. No. r.covery activity .. performed. 

!alDAY, 8 !IOVIMID 1971 

Weather conditiona r .. in the .a.. No recovery activity today. At 
thia poiDt_ Apache's fuel supply belan to reach a critical levt.l. She reported 
that only SO'1 of her fuel aupply r_lned. Uslng about 3'1 per day, this left 
only five days operating tWe before she IllUst bana.t with .. It water. Not 
having used thia procedure for quite .OM time there was • que.tion of contami­
nating her reaining aupply due to pipe leaka, etc. To avoid this pot8lltial 
problem one of several al terDet iva .. c:ould· be· cho .. a. 

1. Rope that the .... the.r cleared in the next five days so that Apache 
could be refueled from White Sanda. 

2. Send out another ship to provide the tow for White Sanda aad have 
White Sanda aDd Trieate stay on station to wait for the weather 
to clear while Apache goea to port unencumbered for fueling. 

3. Have the entire recovery force head for port for fueling .nd re­
'pair. 

4. Send out another ship capable of refueling Apache while towlna 
White Sands. 

Coaaancier !boney rec:~ed alternate n_er 2 via a -ssage requeat­
ing direction from Sub Fleet 5. 

LBM/cj 

cc: M.F. Mlau11'8 
H.W. llobertson 
R.W. Jones 
C. bratzas 
P. Petty 
R. Roylance 
J. Braddon 

_(HQS) 

---- ( ~. ( 
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L.B. Molaakey.~ 
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Orro-w..cHlllICAL DISI(II IIIGIIfERIlfG 
1tIIIoIr ..... ME 71 

To : Di.tribution 

Prom: L. B. Mola.key 

Subject: Ti-lp Report - Recovery of IV #3 

Location: At Sea - 350 Mile. NOrthea.t of Hawaii 

Ilt.rllODUCTION 

22 RovetIber 1971 

thi. trip report continue. chrono1olical1y the .vant. of the .ubj.ct 
talk for the period oE 9 &ovaabar thru!thuraday 18 No~r 1971. 

1 

TUESDAY. 9 NOVEMBER. 1971 

the .. ath.r .tUl prevant. any dive .ctivity. '!'he ta.k force 18 
headed for the Southern mo.t .ector of the operation are .... itinl word on 
how the Apache fuel problem i. to be solved. There is .lso growing concern for 
the status of Trieste • Being towed at length in such rough sea theft is a 
po.sibility of da_ge to exterior equip1D8t\t. The forward speed of the tandem 
tow has been reduced to a minimum. About two knot. is required to maintain 
.teerage. 

WEDNESDAY, 10 NOVEMBER 1971 

Word was received that .nother .hip va. being .ent out to relieve 
Apache so that shfl! c""", ~o to Pearl Harbor for £".1. White Sands, Apache. and 
Trieste are headed for the rendezvous .re.. '1'he we.ther hal shoved .ome .igns 
of abating but the sea, are still too high even to board Trie.te to •••••• the 
damage done by the rough ... ther. 

mUUDAY. 11 l'«WEHBEa 1971 

A salv.ge ,hip, about the same size •• Apache, will meet with White 
Sands,' to reli.ve Apache at about 1400. MeanwhUe, one of the officer, on ' __ , 
Trie'te, Al Amara, is reported to be suffering from .pendic1tis. A Navy ta.k 
force inclUding the Aircraft Cirrier Ticonderog' was reported to be someWbere 
nearby. Th.y ware contacted and plana were mad. to evacuate Lt. Amar. via 
helicopter from the deck of White Sands. This transf.r occurred at .bout 1300. 
A sequence of photos was taken of the ope:ation. 

the "Current tt .rrived on schedule and the tow W" transferr.d from 
the Apache to the "Current". Apache headed to Pe.rl Harbor. The first out­
going mail was transferred to Apache prior to her dep.rture. Arr.ngements 
were made, through _ to _11 my trip report to hb wife who was r.quested 
to get a copy to D. Patter,on and to my office. 

I 
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!be plan at this tm. is to proceed toward .. art Harbor; u-Ias the 
Trieste in the lee of one of the ... 11 islands; load Triast. into the dock 
well of White Sands and return to Parl Harbor. A review of the coadtUoa of 
Trieste and the equip_nt ci .... sed at sea and a check with the loaa ranp 
.. ather predictions will be the decidina factor upon which the future of the 
project is planned. Ia my opinion that decision has already baen ...se and the 
project viII be postponed until far more favorable .. ather can be predicted 
than 18 normal for the search area in Dec81lber and January. '1ha decision J . 

however, is heiDI held until after the revi •• in Pearl Harbor. 

ftIDAY. 12 NOVEMBER 1971 

1'he task force is underway, hudina for Pearl BarboI' at about 4 1/2 
knot. • 1'he sea. are sa.ewhat cal_r but still runnina about 4 to 6 feet. 
Winds are from 10 to 15 knots. NO sianificant activity performed. 

SATtJIDA Y. 13 NOVEMBElt 1971 

Still headina for Pearl Harbor at about 4 1/2 knots. No activity 
planned for the day. 

SUNDAY. 14 NOVEMBER 1971 

Trl'e'Ste was de-aassed commencilll at about 0800. 'l'he .... have calmed 
down to 1 to 3 f.et with wind. about 10 knots. '!'he . towing speed was reduced 
to about 2 knot. during the 8 hour de-gasinl operation. De-gassing ia performed 
by conoectiag a gas hose between Trieste and White Sand.. The tanks in Trieste 
are then pressurized by about 4 pound. per .quare inch of nitrogen. The 
aviation gasoline is then pumped out through the hose into the tank. of·White 
Sands. All open flames, cigarette smokia" etc., ar. prohibited during the 
de-gasina operation for obvious reasons. Once sufficient gas has baen removed 
from Trieste to raise it in the water to the level required to clear the tail 
gate of Whf!: e Sands the Trieste wit ... · be towed into White Sands and docked. 
('l'he shot ha. been removed prior to the de-gasiag operation.) 

Durina de-gaaing operation one of the service lines to Trieste 
became entangled in the bow frame. The ere. of the whaler (16 ft. Boston 
~ler) was dispatched to untangle the lines by coming alongside the Trieste 
and reaching out to the lines. In the process, the Trieste bow frame, coming 
down from a sea swell, landed on the bow of the whaler tipping it up on end 
and flippinl the two sailors aboard into the water. When this occurred, of 
course, the 'an overboard" alarlll was sounded and all hands mustered to the 
proper stations. 

Actually, there was little danger to the sailors who were in life 
jackets at the ttme as they tm.ed1ately cauaht hold of the Trieste and were 
taken aboard. There was, however, silnificant damage to the whaler and its 
enaine. A second whaler was launched to replace the du.ged boat and the 
original recovered. 
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ODee the sa. .... rldlOYed the havNr boat va. l.unchecl, the service 
line. to Trieste vere disconnected and the White Sand. flooded dONa to .llow 
the Trieste to be brought aboard. '1'hla operation, ... enti.n, til. reverse of 
the l.unching operation, is conducted in a st.11ar .aBner. (UDfortunately 
both the launching and docking sequences vere performed after dark and veEe 
therefore not photolraphed.) The Trieste was safely aboard .ad .. cured by 
.bOut 0100 _the follOVlna moraina. 

!DDAY. IS NOVEMBER. 1971 

'11le task force wa. _t by three tu,s .t the muth of Pearl Harbor 
just after noon. The Apache vas UIlcoupled .nd White Saa.ds proce.ded to • 
pier, on Ford Ialaad. This is an island in the middle of Pe.rl Harbor .nd is 
.ccessible only by l.unch or ferry. 11IIIIIIII .nd I went •• hore and establi8hed 
lodgin_ .t the Holid.y Inn ad returDed l.ter for our lull.... At this tWe 
the reca..eadation fro. Cdr Mooney vas to discontinue .11 further recovery 
efforts until the spring bec.u.of the predicted poor ... ther at the site. 
'!'he official decision, however, and future plana vere to be fOlWll.ted .t a 
_eting t,o be held the followtDl .,rnia" with Ad •• Lacey. Cdr Mooney cOD­
t.cted his superior, Cep. S. Packer, in S.n DielO and briefed ht. on the 
operation and presented his reco1l!lDlmdation. A review of all of the photography 

("-. t.ken of theoperation was held in the- ward rOOlll and approxi..cely 70 sUdes 
t __ .. were selected to illustrate the operation for the bdefina. Duplicate copies 

of the selected slides were made aad arranged to .erve as official coverage 
of the operation for the Trieste's file. Approximately 30 of my slides were 
uaed. 

TUESDAY, 16 NOVEMBER 19 n 

'!'he briefing meeting ws held at the Submarine Base coaaencing at 
1430. All the officers of the Trieste and White Sands, and Cdr. Mooney 
participated. Followinl m.t .. eUna_met With Ad1ii. Lacey for further 
discussion of the operation. The outcome of these briefings .nd discussions 
was a decision to re~urn to the site and ag.in try to recover the p.yload. 
This time, however, more support from the Navy will be avail.ble. It seems 
that much more attention from the hilher ups in the Submarine fleet will be 
directed toward successful completion of the operation. As a result Lt. 
Cdr Bartels was direct to outline his n~d8 cd requirements for coatinuation 
of the oper.tion. A list of requir .. nts was started Lmmedi.tely. The objec­
t~ve was to be ready to 10 b.ck to sea by S.turday, 20 November. 

WEDNESDA Y. 17 NOVEMBER 1971 

Activity on the ship bec... intense as plans were being made to 
repair Trieste, order replacement parts, provision the ship for the operation, 
etc. Among the itellS required were: two new outb".rd 1DOtora. a new whaler, 
a large refrigerator to replace the one built aboard ship on the way out, gas 
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for Trie.te'. life npport .y.t .. , fuel 011, lubdeat10D 011, foocl, a MV 

... hina .-chiDe, fire puap part., etc. 

At thia point in tWe I called the office to ... k d1rection a. to 
our participation in the next at.t..,t to ~e the recovery. _ had 
indicated that he felt it was not taperatt.. that I return to ... for the 
next attempt. He iDelicated, howewr, that 1 .hould use .., CNft J1ada-nt. 1 
therefore called ho.e to .eek direction and later received word to r ... in with 
the ta.k. force for the next operation. I informed_ that I concurred 
with the decision to remain on the job and would continue to provide whatever 
.upport aDel/or .ervice I could, but that it would .an a chanae to our contract 
in that such. Ions period at the .ite wa. not oriSinally anticipated. He 
1Ddic.ted that thls wa. understood. 

'Ibis afternoon_aDd I v1aited __ of the·Alr Force. 
We thanked hila for hi. cooperation in prov1d1n~e (via the air drop) 
and dlscussed the All' Pore.', capabl11~y for ,rovtdtng weather infolmatlon at 
the site. '!'his discusdon led to a definition of the requir8'Mllt. for opera­
tion of the Trieste. In order to better illustr.te the probl ... a.aociated 
with preparation for .nd makins • dive we ,ulse.ted • review of the .1ide. of 
the operation. We threfore pre.ented all of the alide. used for briefi. 
Adm. Lacey .. well a. a few other. the air drop. Ouriq th •• e 
discus.ions __ indlcated that in Honolulu and that 
he would be~.ted in the was contacted 

'1'IlUllDSA Y. 18 NO'IEMBIll 1971 

We met withlllllllllllllll a. scheduled and presented the briefing 
planned. Cdr. Mooney~nd p.rticipated in the discus.ion. The 
meeting was very informal but I feel ~uite 0rportun~ ................. ppeared 
senuinely intere.ted in the oper.tion and seemed .ppre~portunity 
to get such firsthand information on the subject. 

In further discu.sion of the Air Force's operation out here in Hawaii, 
the gener.l capabilities on the subject was covered. '!'he que.tion of !taItt-Bucket 

. configurations was also brought out. I sot the feeling that 
recognized this as the "next step" on the prosram. 

Afterllllllllllllllleft 
and showed • mo~i. en - ~ - .. •• ve us a slide presentation 

on. 

In addition Cdr. Mooney was introduced to the people who have .ccess 
to the mo.t modern, up-to-date we.ther in10rmation Batheri. equi,..nt .nd who 
agreed to provide weather data in support of our activity. I feel that the 
meeting was very informative for all parti •• concurred. 

In the afternoon we returned to White Sands (she had been moved from 
the pier on Lord Island to a berth in the shipyard at the Naval Ba.e). 
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We diacu .. ecl the operation required to bdlll the .aylo.t abO&N White SaDda 
and to loacl it into the newly acquired freezer box. Another piece of equip­
_nt .a i.dentified for the require_nt to transfer the payload fre. the dock 
... 11 to the free .. r. It.a decided to try to obtain a dolly, with wheele, 
capable of tre.portinl one tow on the deckof the dock well. TIlle would 
preclude havins to lower the fork lift truck into the dock ... 11 and thereby 
eimpl;lfy:the freezer loed1na sequence. 'Jherequeat •• made for such a dolly. 

LBM/mf 
cc: H. F. Mlauire 

H. W. Robertson 
R. W. Jones 
C. ICaratz •• 
P. Petty 
R. Roylance 
~on 
__ (~S) 
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OPl'lCAL 'RCmm.oGY DlVUlmI 
OPro-MlCllUICAL DlSICII IlfGDlDDIJ 

'10: D1atribution DAft: Dec: ..... r 10, nn 

nOM: L.B. Mola.y 

S~: Trip Report - Recovery of tV 13 

LOCATIOIf: At Sea - 3.50 Mile. IIorthea.t of ..... 1.1 

FRIDAY. 19 HOYIMBIR. 1971 

We chec:lc.ed with the .ite Sand. at the .hip ,.rd to eleterai_ if 
thina. were proare .. ina on achedule. Proddone were be1q 1 ..... anct'the 
EnsiDeer 1 Lt. AbbO't, va. out pickina up the freezer. 'ftae unit 18 a .. If­
cO'ntained unit, aU a.anbled. It is 8 feet x 8 feet x 24 f .. l 10Rl anll is 
.. id to be capable of .1.t&1nilla teIIpIrature. aa low a. zero dearee. r ±l -I' • 
It will be loaded where the 1IIIIke-ahift freezer 18 pre.endy located. '!'be ship 
ya~- crew will al80 c~lete all the electrical installation and .ake .ure 
that the unit i. operatina. 

We vere infO'r.d thet .aiUna ti_ vaa aet for 1300 on Saturday. 
'!'be plan is to use a new tow1Dl .hip, ''lbe coucaU" to tow White 5aD4. to 
the recovery dte 'Ilhd to be JoiMcl later by Apache. 'l'bis .1ve. Apache an 
extra day in port and a180 allowa Apache to' initiate the search for the 
taraet .rkers (DOTS - Deep Oeu. Transponder.) without haviaa to transfer 
tow to Coucal1. Repair waa unclerwy 01\ aU critical ite.. Two new out­
board enaine. hacl been eleU. .. red aw' ... re 01\ board. They ... re DOC .. Ie cO' 
locate a Boston Whaler and were check1n. all poa.ible .ource. in Hoaolulu. 
A new DOT checkout box ... beina flCNll in fro. San Di .. o ancl if it doe.n· t 
arrive 1n time to' .ke the White Saacl' a departure, it will be brouaht out 
by Apache. 

S6Tl1RDA Y. 20 MOV!IIID 19 n 

We checked out of our hotel aad lot to' White SalMI. "y about 1000. 
We were told that a critical prObt .. with the f2 bGiler had DOt yet been 
re.olved aacl that the 1300 .. Uina tm. •• in jeopardy. We lCMlded our lUl­
.a.e aboard and went out for lunch co await the final decision. Dud ... lUDCh 
.. recelwd work that the .. ilina had been pGatponed until Sunday, 20 NcN8IIIber 
at the ._ tt... We checked back into the _tel. 
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StnmA.Y! 21 HOVEItIIll un 

We got underway on .chedule (1300). White SaDcl. •• towed a., 
from the pier by three tug boats. the coucan joined White Sand. in the 
channel of Pearl Harbor and the tow l1ae tranaferred. As va reachecl the 
DIOuth of ~ harbor, Coucan reported that their towin .... 1De (a cleviee 
that maintains proper tension in the tow line) had faUed and that she could 
no longer tow White Sands safely. 'l'he tow line .s .. parated, Whit. Sands 
headed out under her own power, and a rush can put 1n for Apache. Portun­
ately, the crew of Apache were aU aboard all4 ahe waa dispatched ~1ately 
to pick up the tow. We were undenMy by niptfan. 

Coauander Mooney 1MS r.placed by capt. S. Packer, Coowoc'1>re of 
Submari38 Develop.ent Group I, fro. Saft Die.o. the CO Dder, d_Uar to 
the previous role of Co-wnder I'boney, is in charge of the operation at .... 

_._ ... _____ lI~Ljoin~ the task el_rit to set a first-hand appreciation of the diving 
operation and to add his full authority to the day-to-day d.ciaiona. Com­
mander MOoney returned to San D1.80 to act for the Commodor. at the Develop­
ment Group. In ray opinion this chanae will do little to help the operationi 
not becau.e of the ability of either of the two men involved, but because of 
the lack of continuity in the leedenMp due to the chanaa. 

Hl!IDlY. 22 NOVEMBER 1971 

the ta.k el .... nt 18 und.rway at about S knot. heading for the 
recovery aite. Plenty of time for nahina but not auch elae. 

TUESDAY I 23 NOVEMBER. 1971 

this morning was h11h111hted by another helicopt.r transfer at 
aea. An Air Force helicopter carrying parts for the aviation aasoline pump 
for White Sands arrived at about 1030, lowered the parts and picked up the 
out-going mall. 

MaanwbUe a battery probl .. on Tri.ate has been ·surfaced. One of 
the primary battery cells is grounding out and they are not sure if it is 
cracked due to the pressure from the 16,400 fooe dive or if it is due to the 
rough weather after the dive. In any event, the problem .ust be reaolved 
before the next dive and work has been soina on around the clock to repair 
tile d..age. 

1'hia afternoon a fire drill vas cODclucted, uuannounced. '1'hla sent 
the crew scurrying around and caused a ioocl d .. l of concern to thoae unf .. U iar 
with the practice. 

The weather has improved somewhat this afternoon. The wind· is 
now about 6 to 10 knots and the seas down to two to three feet with swella 
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of about 4 to 7 feet. '!he taak e1_nt 18 atill hucliDI for: the dte at 
about 5 knot. -- no fiah today~ 

WBDlIESDAY. 2/~ MOVEMIEIt 19n 

'!be taak d_nt reached the opention ana eady thb mor:n1Da. 
Per:aonne1 and equipaent were tran.ferred by ... 11 boat to Apache to asslat 
in the survey for the tranaclucers on the ocean bottc.. 'l.'he plan 18 to separ­
ate the tow to aUov the uuch .are _neuverable Apache to .. arch for the dots 
via a "D .. p Ocean Transducer Interroaatorti (Str:a.a Ibid 7060). '!b18 device 
has a .. nsor head which is .uapended irOlD the side of the ahip to about 75 
feet below the bottom of the hull. 

I 
'!'be March c~nced in the ,early afte1'DOOl\ ad cOIltiDuecl on 

through the niaht. 'l'here .... orisinally a aoocl deal of concen that the two 
dots which· were placed b::,·-the DeSteiauer bad expired. 'l.'hey have a guaranteed 
life period of one month and since they vere deployed about the .iddle of 
October: they .ight not nov be operating. By early eV8nina, however:, the 
£irst report. c_ back that they bad located dot #3 (ODe of the oriainal 
units) and they thought that dot zero .... also re.pondtns. 

THURSDAY. 25 NOYIHBEll un ('!bankllivina) 

Continutna the transducer survey on into the nilht (early morning), 
it was discovered that the reaponse· of the equipment see..-d to be better than 
dUl"ing dayUpt hour.. All of the dots vere located &ad throuah an iterative 
process of rang ins to each of the dot. while changing the location of the sur­
face sensor (moving Apache acro.s the base -line between dots 5 and 8, J and S, 
and J and 8) th~y W8re ~ble to ~lculata the relative loc3tion of all the dots 
with respect to one another. The results of this survey is· illustrated in 
Pipre 1. 

'!'he weather still r_ins the _jor problem. Winds of about 8 knots, 
. s.a. of about 2 feet and swells aver .. ina 7 feet continued throupout the day. 
Although the wind and sea. were about -rainal for launching Trteate the 7 
foot swells prevented such an operation. . 

'!'he battery probl .. appear. to have been solved. Apparently two 
Irouncl1Da probl ... in .erie .... re the cause of the trouble. ~tll each ... 
located and repaired independently, the fix to neither .ee.ed to ..u any 
.difference. By nightfall the repairs had been _de and battery charli. cOllI­
aenc8<l. 

A meeti .. was held in the Ward looIII after dilmer to dbcus. the 
re.u1 ts of the survey and to layout plans for .the future. '!'be d1ecua*:l.on of 
the survey was covered above.. The plans for the future are sillply to remain 
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on station until the weather cooperates enoup to launch 'frie.t.. 1ben lauach, 
••• , .hot &Del db. 'rrie.te within the trtaaaia fomed by the dots ill the nav 
net. Several cbaaae. frOli the previous dba are sure to aid in the succe •• -
ful completion of the next dive. ODe, the trail ball wh1ch faUed to deploy 
OIl the bottOil on the la.t dive will be .aploJ8d prior to the dive and r_in 
out to about 35 feet dudn. the entire dive .equence this tt.. 'l"tIO, the 
up-dated .urvey infon.t1on will be used to navisate Tria.te on the bottOlll 
thereby allowing the surface ship. to a.si.t in vectorina Trieate to tha 
target. '1'hree, operating with the trail ban at 35 faat will reduca the 
.tirring up of the bottOil caused by ridiq on the •• s a. on tha previous 
dive a .... ll a. allow the proper fwactiOlliq of the .onar which is not de­
.isoed to operate .0 clo.e to the bottOll. 

It is .lpif1caat to point out that the lata.t nav net 1nf~tion 
indicate. that tha 13 dot is not loc.ted a. reported by the MPL .e.rch t_. 
'l'his apparent di.crepancy waa deduced frOli data taken both frOID the first 
dive aa well a. the aurvey ju.t cOlllpleted by Apache. If this is correct and 
the dot. continue to operate, it i. felt that Tri.ate can be vectored directly 
to the payload .nd not r.quir. an alaborat. aearch. In any .vent, Trie.te is 
ready to go. All _ need now is adequate _ather. 

~ . ..; FJl~Y. 26 NOVEMBER 1971 

'1'he taka element remained on .tation awaitina a break in th. weath.r. 
Apache is aSain tovins White Sanda. '1'he wind has picked up to 12 knot. with 
.ea. of 3 feet and aweUa averasing 6 feet. Still too roup to launch. 

SATURDAY« 27 NOVEMBER an 

Situation about cae ...... Wind. 13 knots, .... 3 feet and sweU. 
a feet. Rot poadbla to I_Deb Tri.a.ta. Coaduc:tad a ra¥iw gf the 

made by Lt. Cdr. Bartela to Admiral Lacey for_r. 
ao ahowed Capt. Packer the alidea we presented t and 
It ,.a auuested by Cept. Packer that we wake al e. 0 t e nav 

in the .et for future brieflna. that he f.lt were aure to be 
required. 

SUNDAY, 2a NOVEMBER. 1971 

Although it is aOlMnlbat cloudy, the aea ..... to have cal_d dOllD 
.~t • Wind,.. reported to aver .. e 7 knots, the .... runniq 2 feet and 
lwell. about 6 feet. tast n1&ht the a • .,..ter (wind velocity .a.uriDI device) 
was dropped and broken. Althouch the unit w_ re,.ired aad appears to function 
properly, its calibration is in qua.tion. Wind velocities reported frOBl hare 
on, therefore, are probably not a. accurate as tho •• previously reported. They 
will, however, provide a pretty good est~mate'of the condition. and inasmuch as 
the DBsnitudes reported are average figure8, it i. felt that they will be adequate • 
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Ito dive todey pencliaa biprovement ill the weather. '!'he 1.te.t 
.... cher predIction b for one or two day. of iJlproved weather ahead. We aU 
bope it will be 100d enoup to launch Trieate. 'l'be pIa for ta.)l'rov f.a to 
1.UIlCh in the 1IIOl'D1ag -- "we.ther penaittlna". 

!DIMY. 29 NOYEMBp 1911 

Although the winds built up to as high .s 20 knot. durina the 
night they were down to 10 knots or lower thb 1IIOrning. '1'he clec1a1on to 
prepare to dive c ... at about 10:00 and fram that point on the White SaDCl. 
and Trie.te became a beehive of activity. 

I.lked and was liven permhdon to dde the hau.er boat that tOWI 
TriestE' out of the dock well after White S.nds floods down. '!'he purpo.e of 

to take pictures for _ froa the dock well _11e 1 lot picturs 
from the other side. It was quite an experience. 

. '!'he launch came off without a hitch and lasina haa been started. 
!bey expect to finiah laaina and shotiDa durinl the ni.ht aDd dive early to­
.,rrow morning. 

As aoon as Trieste waa safely launched, Apache separated the tow 
.nd aet out to loc.te the tranac1ucers on the bot tOlll. At la.t report, they 
had loc.ted dota 3 and zero and were hopina to have the others mortly. 

A .S"le wal recei.".d frOlll Cdr. !i>oney inclicatilll that Dr. Spebl 
noted a dilcrepancy in the location of the payload with relpect to dot zero. 
Where we were usins dimensionl of 165 yard. South and 35 yarda West I Dr. Speiaa 
indicated that it ahould be 165 yard. Weat and J5 yarda ::Iouth. The nav nat 
h.s been ao chanleel although the difference ia almost in the noiae level. 
Sever.l new plots of the nav net for use in the sphere and with • leale and 
coordinate ayatem compatible with the computer on board the White Sand. are 
included a8 Figures 2, 3 arid lAo 

'!'he _ather today 1MS reported - vind, up to 10 knotl, .... 2 f .. t, 
nella S feet. 

TUESDAY, 30 tlWEMIIR 1971 

Galins wal completed in record time yelterday afternoon - 4 1/2 
hours. Shotiaa wal ca.pleted early this aomina and electrical checkout started 
by about 0800. 'l'here were a nwaber of Irounding probl ... uncovered. 1'hia ia 
not unusual. When Trie.te is l.unched and aU the electdcal interconnectiona 
set wet th1a can be expected. What they do is send divers down and change 
connecters and/or components until all of the syste.1 check out. Most of the 
exterior equipment is modular and if remating connecters doesn't solve the 
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problem they chaDle the .,..le. lbla operation today, bowwr I .. 1l0w4 
dowa by the preMDCa of a nUlllbar of uninvited vllitor.. About a do.en larse 
.barb and a IS - 20 foot killer whale c&1M ewer to ... what all the activity 
1M. • 'J.'hey r_1Decl in the area wtp8t of the day. AI thoush it diel not .top 
the diver. c~letely it slowed the clown coaliderably bec:auee _11e two 
workecl (Xl the .caph one kept an eye out for the .harb. When the .barb JOt 
in too ClOM they all got risht out of the _ter. 1be .bart. were eatiq the 
paper wiper. the diver. u.e to cover the ca .. ra and television 1ellle •• 

All of the electrical probl_ were relOl wd, the reconry hook 
lowered into the water 011 float. and Trie.te towel to the dive dte. 'l'be 
hook va. fa.tened into place (It i. attached ju.t prior to the dive 10 that 
it and Trie.~e are not .ubjected to Ions period. of ezpo.~e to .urface action 
which could cauae d .... e.) 

'!'he dive got underway at 17.45. On the ,..y down, the acaph developed 
------. a ll.t to port of about 25° e. !he pilots tried to correct the attitude by 

balancins by dropping .hot from the oppollte dde. It va •• tated that the 
pil~t didn't feel he hed coatrol until after they reached a depth of 7,000 feet. 

'l.'hay cOllti.nuad 011 down to about 15,000 feet, .toped, and .tarted 
"interrogating the transducers. They first pinpointed their location about 

S ,000 feet frOID the #3 dot. After driving to the target and lowering to the 
bottom they .earched the ba.e line between dots #3 and zero cro •• ing the base 
line about four ti.... In the proce •• they encountered several equipment 
problems. !be computer power suppiy failed and du.ped part of the naviaation 
-.ory. aiding with the trail ba11 out to about 35 feet they couldo't .. e 
the bottom .0 they winched it in to 10 feet. 'l.'hat wa. a little too much 
because when they atarted to 1IlOVe forward, the cable assume. a slipt anile 
to the rear pullina the scaph down sl1&htly. wich t:he residual li.t ~c&u.ie 
of improper metering of the .hot ballast on the way down, the port .leel started 
draging the bottoa. They then tried to lower the trail ball 8lishtly &ad it 
wouldn't payout. The end result was that they either had to dow down or 
slide the .keg on the bottom. In thb confiauration it was extr_ly. dif-

. ficult to .teer a steady course. 

'1'be doppler .onar sy.tem also failed on the bottom. 'J.'hia device 
provide. both heilht off the bottOlD infonation a. well as horo.ontal veloci .. y. 
'l.'he lo.s of this information is not critical to the mhlion since they have 
redundant depth indicators and a ~ of deteraining their position other 
than through velocity -- time relationships. After searching the 3 - 0 ba.e 
Ii .. and investigating several CTFM .ona~ signals with no success and having 
been down for almost eisht hours the battery voltage wa. reachilll it •• tnt.um 
safe level, they "icked up • Cn'M signal in a direction We.t of dot #3. 'J.'hey 
drove in that direction until they .uddently lost the contact. 'J.'hey t..diately 
slowed down and peering out the viewing scope they spotted the payload passtng 
about ~ feet to the right of the starboard skeg. (The reason for lo.ing the 
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tarlet is that the C'lFM hal a _1m.. ranae of 30 yard. bat the yu-l ~ 
throuah the vi ... r 18 about 30 f.et. There 18 a dead lone betvun the two). 
'l'bey c_ to an ~iate .top but thair ... ntua carried th_ beyaad the 
packase. 'lb.y then at.rted to ... eaver the acaph .rOUDd to bri. the payload 
into view when the low ~ltq. batt.ry d.ra CaM on. 'lbey tri_ to operate 
the mechanical u. in order to plant &ftOth.r tranacluc.r next to the ,.ylMd 
for future reference and the ahoulder aoY ... nt would not oper.te to the risht. 
It va •• uepected that the cOlibination of low voltale and the li.t of the vehicle 
... too sreat a load for the a~ .hcNld.r 1IIOtor. In .ny nent they .. re not 
.ble to deploy the dot. With verY"Uttle JH*IIr rn.iniDi ancllittle hope of 
even trippinl the recovery hook they d.cided to haH for the aurface. 'lbe 
la.t check of the batt.ry on the bottom indicated 4 of the 6S or eo c.ll. 
hacI been depl.ted to the extent that they had rav.n_ polarity. '1'hedkiaion 
to aurfac. va. confir-ed. 'lb.y re.checl the .urfac •• t 04lS w.l __ y -mina. 
It va. a Ions d.y~ 

'lbe weather -.awhile had cooperated nicely. Wind. .ver..... Ie •• 
than 7 knot. with the •••• runniaa 2 feet and awell. of about 4 f.et. 

WIPPSDAY, 1 DECEMBER 1971 

\.".. (Prior to the dive on 'ru .... y another ••• goina tus boat, the "Abuki" 
joined the ta.k element to provide additional flexibility duri"". the, operation. 
lna8lllUch .as the operation vas well underway, she vas asked to stand cl_r to 
a .. it further inatruction. after cOlllpl.Uon of the dive.) 'lb. Tri •• te ... 
al.in •• cured to Whit. Saud', the recovery hook r..aved &ad stowed in the 
dock well and all otb.r equipment secured. 

~t 10:30 • meeting was called to revirl the nishts activity and to 
_ke plans for the next oper.tion. In att.ndance were .U Tri •• t. &ad White 
S.oda officers and all civiU.ns. '!'he first order of buaine •• was • revi.w 
of the "out of co.aia.ioo" it..... 'l'he ltst includes 

1. COIIputer power aupply .ncl part of the Davtaatioa _~,. 

2. 'l'be trail ball winch - the ball suspend.. to 10 feet. 

3. Doppler sonar - horizontal velocity iadic.tor aacl depth i-use. 

4. Mechanical ArIa - ript .houlder ..o«:ioo. 

s. Betteries depleted -- check for r.versed cells. 

6. 'l'vo ... rch 11lht. -- ..... Dot collimated. 

7. G. P. _t.r. 

8. BeU.st control tanltt-IMt -- li.t to port • 

,-,.':' ...... . 
.. I _. __ ,.J ._ ... ~. 
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Rext, a d18cual1on of the naviaation data and operatlon on the bottGll .a 
held. 111e plan is to locate Trieste OIl the surface so that vheD ahe free-faUs 
to the bottoa, she wi11 b. within 500 feet of the T - T baseline. '!'his is 
accomplished by tovina Trieste up the deift current @o a ~alculated poeition 
that will carry her to the proper spot on the botto.. '!'his is not a. easy 
aa it aounds because in dele_till to the bottoa vithcNt power the Trwte 
tends· to eoVe in a larle .piral. In addition, the current direction aad 
velocity 18 a non-linear function with re.pect to depth, prevaili ... weather 
conditions, location, etc. aad very Uttle data 18 available • 

. Oft this dlve the first renae data to T anrI TO f.ncIicateci that Trieste 
was located over 5,000 feet froaa T~. '!'his requi~ecl .. veral hours to close the 
sap to the search area. l'he DaVilation data fro. the previous dive aad in 
real t". froa Apache enabled Trieste to locate tit'! search area &ad e"ntual~ 
locate the peckale a. discus.ed earlier. Yipre 4.hows the relation.hip of 
the packale to dot. 0 and 3. It.. concluded that bovina the location of 
the packase the next dive could be con.idered a recovery dive rather than a 
.. arch dive and that every atta.pt should be _de to poaition Trie.te IIIOre 
ac~uraLely for the drop point 10 that .0 .uch tt.e (and battery life) ia not 
c~ in settinl to the payload. 

Plans ... re •• tabIbhed to repair the fail,d equipment, charse the 
~ter1e., re-sa. and re-.hot Trieste within the next few days with the loal 
of betns ready to dive apin within 48 hours. In the afternoon I pr4apared a 
briefing chart of the nav net data showing the location of the payload as 
detemined by Trieste aa cOIIpared to the orilinal data supplied by the search 
t.... '!'his chart, a. had previous charts of the current nav net data, have 

iiiiien bot08raphed for inclusion in a .lide presentation for the .kipper. 
and I al.o will have copies. 

By late afternoon the weather had turned for the worse with .... 
and winds buildin&. Weather predictions do not look good and there is aOlDe 
que.tion of heina able to ~omplete the battery charle tonisht. 

tHVfSDlY, 2 DlClllSIlt 1971 

Charsins va. discontinued in the early morning due to the hlah wind 
and buUdina seas. Winds of 20 knots, .,.as of 2 feet and nella of over 6 feet 
prevail. All dive activity •• halted. 

nIDAY, 3 DEMlER 1971, 

Weather re_ina about the s_. Another day of .itins for the .... 
to cal. down aD that divins activity can be started. 

A meeting of the officer., the navigation team, and the civilians 
was held in the Ward R.oom to discuss the next dive. lbe results of this _eting 

. ' 
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van Uttle chaqe to the previoua plan. 'l'he •• t .ipUicant point brouaht 
out was the critic.lity of the life of dots 0 aad 3. As. result it ... 
•• r .. d tha~ the amount of interros.tion of the dots would be held to • mini­
__ to preserve their life for tbe next dive. It vas .lao qreacl to provide 
.ore com-unic.tion fro. Trie.te durin. the dive. 

'lbe tow of White Sands WILl tr.uferred fro. Apache to Abaaki .Dd 
Apache picked up the tow on Trielte. 'l.'hla simpUfied the tovina .rr.naement 
and .voWed the horae shoe effect encountered when arranl_ in • taadoa tow 
with White SaDcls (wlth its l.rae prof11e expo led to the vind) in the lliddle 
between Apache .nd Trieste. 'l'he t •• e1eMnt reaiDed in thf.a dual confiaur.­
tion throuahout the retainder of the dey. 

Another helicopter perlOlU\el pickup occurred today. 'l'hia tiM • 
s.Uqr :fra. Abnaki .. lifted off for '-.rpncy leave. Hi. IIOther ... 1 very 
ill in the !bill ipines • Becaun of our dist.nce fro. the ne.relt lead two 
liel :tcop't'ers came out. ':be Air Force to the rescue! 

SATIJIM'Y, 4 DICIMIEIt 1971 

White Sands took Trie.te in tow .,.in and coap1eted the battery 
charae. '1'he weather .ppe.r. to be getting steadily wor.e. Gust. up to 3S 
knots were reported this afternoon. No other recovery .ctivity .... cOllClucted. 

SUNDAY. 5 DECIMBBR. 1971 

COuc.ll returned to relieve Abnaki e.rly this morning but the .... ther 
prevented changing the tow baediate1y. At about 1000 thb mom in •• n .nnounce­
ment over the .hips'. loud.pe.ker IUDnIM\ing the capt.in to the bridle alerted 
the crew that scaething unulual val happening. I wenl: .£1: to chefantail 
only to flnd that Trie.te wal up very close to the .tern gate .nd there was 
• lot of .ctivity amongst the crew. Wh.t had happened WILl in the very heavy 
s .. s White Sanda has apparently slowed or momentarily Itopped. Trieate' 8 

1IlOIDentUlll had carriecl her up .l..,.t into the stem of White Sands c.using the 
, ,tow line to sl.ck off wherein it got wound .round the port station keeper pro­

peller. '!'he .tation keeper engine ,.a iamedl.tely aecured but the damage had 
been done. Trieste was being towed from the propeller and th.t power source 
was inoperative. A grapling hook was lowered over the stem gate aDd the tc..J" 
Une c.ught and raised to the deck. A Une was spliced to the tow Une anchor­
'lug 'it: to' the, deck of White SaDd. and the tow line ... a cut on either 
.tde of the at.tion keeper. Before the tow line could be apliced back tosether 
• hiah .... 11 caught Trieste in • surge p"ttina tension in the tow 1 ine, suf­
ficient to part the tempor.ry tie down, aepar.ting Trieste from White Sands. 
Tri.ste .... .dri!t. Apache va. aUlll1lOfted to the re.cue .nd chaaed .fter Trieste, 
came alongside, and _naged to pick up the tow line. Apache f.stened .n exten­
.ion to the tow line, took up the tension and secured Trieste in tow. Fortun­
ately there were no collislons and no real damag~ to any of the vessels concurred. 

" .' .~"" 
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However, the port .tation 1caeper on Whlte Saod. 18 inoperative untll weather 
,emica diver. to go down to clear the tow liu frOia the propeller. For the 
r_inder of the day the weather continued to be about the .... with ... 118 
of 10· to 12 feet and wind. over 20 knot.. '1'he task eleMtlt is headi. for a 
spot ln the lee of the islands between Oahu ADd kuai _ere they hope weather 
will pamit dockiaa of Trie.te aod repair of the .tation keeper. 

II>NDA.Y, 6 DECEMBEll 1971 

._, l'he talk d_nt 1 •• till heacliDa for the 1 .. 1 aDd. at a .,.eeI of 
around 2 knota. l'he wind. aDd aea. .... to abate .~t in the early mor­
ning but build in the afternoon well above the level required to dock Trieste. 
Ro other recovery activity today. 

Towing of Whlte Sand. wa. tran.ferred frOlll Abaaki to Couca11 at 
about 0700 tbb IIOrniq. Abaaki 11 beina relieved to return to port. At 
about 093~ a.kad me if I wanted to return on Abnaki to Pearl Harbor. 
We reviewed the plana a.ses.ina the probability of achieving another dive in 
th~ near future and concluded that the probability of not making another dive 
before Chrlatmaa waa about 904. Also, it would be over a week, probably two I 
before White sand. were back on staUou tn the recoVery &t'ea. I therefore 
decided to head for hOlae. _ will stay with White Sancis uatil firm plan. 
are e.tablbhed. He wi-I =- return hoa. and 1£ nece ... ry, a replacement 
wi11 be sent out to .upervise the next recovery attempt (if any). 

At 11: 30 I was loaded into the "'haler and taken over to Abaaki. 
Abnaki remained with the task element While Coucall demonstrated that she 
could handle the tow. At about 18:"0 Abnaki wa. rele ••• d ,,00 h4Wd':hl ruc 
Pearl Harbor. ETA is 1600 wednesday. I plan to catch the first available 
flight out. 

(ROTE: Figure 

LBM/cj 

cc: M.F. Maguire 
H.W. Robertson 
I..W. Jones 
C. iCaratzes 
P. Petty 
I.. Roylance 
J. Braddon 
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OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 73 

TO: D. Launder 

L.B. Molaskey j 0 

DATE: December 14, 1971 

FROM: 

SUBJECT: Recovery of RV-3 SPO 20053 Task 10272 

From October 27, 1971 through December 10, 1971 I have been on·a 
trip to ~he recovery site of RV-3 off of Hawaii. Charges for my time for that 
period, therefore, should be applied to SPO 20053 ~ 10272 directly. Total 
time applied should be 264 hours based on 6 315 five day Weeks at. 40 hours Fer 
week. 

An accounting of my expenditures is' being processed and will follow 
shortly. No further charges are anticipated in .the immediate future pendin~ 
customer direction. 

;to 

,/ 
; 

.i 

LBM/cj 

cc: R.W. Jones 
B.L. Todd· 
P.V. Jones 

/1,.-11/";') I 

~ .. J .. ; r· '.-,~ ~ 1. ~·""f 
'of ,~. It. •• ,. -_ t ... '" "". '.e. 



TO: B. Malin 

OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 74 
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DATE: December 20, 1971 

FROM: L.B. Molaskey./ 

SUBJECT: Improved Viewing Capability for Bathyscaph Trieste II 

During my recent experience with the Trieste ~I operation off Hawaii, 
it was very apparent that one of the most serious operational limitations 1s 
the pilot's viewing range out of the ball when operating on the ocean bottom. 
Although the Trieste is equipped with a window, lights, viewing optics, tele­
vision, and sonar, its ability to search the bottom is limited to a range of 
less than 30 feet from the ball in a 1200 con~ alo03 the veh~cle axis • 

. ~~ . 

The search method currently employed .is to maneuver the bathyscaph 
along the ocean floor with the trail ball (a 250 pound b~ll tethered on a 
light cabl~) extended about 35 feet. This places the pilots about 30 feet 
from the bottom. Sonar is used to locate large solid targets up to a range 
of about 3,000 feet. The scaph is then maneuvered toward the target until 
visual contact is made (30 feet) or until the sonar reflection disappears 
because the target is outside the inner edge of·the viewing cone of the sonar 
(inside the minimum range). At that point a visual search is conducted. 
Recognition of a target, as compared to rocks, other debris, or physical con­
tours of the ocean bottom is very difficult with sonar. The result is that 
each potential target must be investigated visually. The improvementachleved 
by increasing the visual capability so that target discrimination can be 
achieved at a greater range is therefore an area function • 
• 

I have recently reviewed Engineering Report #10706, "Undersea Laser 
Sensor", prepared for ·the U.S. Navy in May 1971 and think that the principal 
described therein could be applied to the Trieste. I also understand that 
some recent work in solid state detectors at OTD could be used to improve the 
reliability of such a system. . 

I don't know if the Trieste has any development money to use for 
such an item but I do know that they would be very receptive to an unsolicited 
proposal and would help pursue the funds required if convinced that the im­
provement is feasible. I have discussed this matter with Lt. Cdr. Bartels, 
Officer in Charge of Trieste, and Cdr. Mooney and Capt. ·Packer of Submarine 
Development Group I, all of whom expressed interest in any device which would 
improve their viewing range. 

Recognizing that the best proposals address specific problems with 
detailed solutions that are tailored to the hardwa~e involved I requested and 
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December 20, 1971 

obtained the following details of the Trieste and its equipment: 

NOTE: Assume that one or two sensor systems, composed of a sensor 
head which is external to the pressurized ball, mounted to the "pan and tilt 
platforms" which are located on both sides and just forward of the ball and 
a viewing and control station which is located in the ball. 

Sensor Head Design Requirements 

Form Factor - 10 inch dia. x 36 inches long. 

MOunting - Clamped to 10" dia. via quick coupling device capable of activation 
underwater by divers at a depth of 30 feet. 

Weight - No firm requirement but should be minimized as consistent with appli­
cation and·maintenance. 

Vibration - Not known - should be consistent with environment - handling, test, 
and operation on surface and below. 

Shock - Same as vibration. 

Temperature - a. 
b. 

Operating 30 to HO°F' 
Storage 0 to 140°F 

Pressures 

• 

- Operation at P = 13,500 PSI· external water pressure 

Test - Must be capable of withstanding 10 cycles of pressure 
change. Nine cycles from one atmosphere to l3.5K PSI held for 
10 minutes. Final cycle from one atmosphere to 13.5 K PSI held 
for one hour - no leaks or permanent deformation. MUst operate 
at both pressures. 

Wave Motion - 10,000 pounds per square feet of exposed area. 

-f4 Power Available - .24 -2 VDC 

120 +29 VDC 
-5 

* - 115 V 60 cycle single phase 

* - 115 V 400 cycle single phase 

*This power is available from a converter but is in limited supply. 

~ J' " c .... ~. '- . .. .~ .. ::.~ 
" -!!: J,- .. I . , ..... " ... "! 
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Decembe~ 20, 1971 

(All power is from two battery sets aboard the Trieste. The 24v system has 
a total mission capacity of 5,000 amp hr. The l20V system has a total capa­
city of 952 amp hr. These batteries operate all systems aboard. Propulsion 
system l20V •. Life support and instrumentation 24V.) 

Connectors - Electro Oceanic heavy duty series. Maximum of two leads per 
connector pin - as many pins as required. 

Diagnostics - None on present equipment but can be considered if useful. 

Field of View -

a. Low power - must provide wide area coverage (present viewing 
optics is 120° FOV.) for search. 

b. High power • at least 2 times low power • consistent with other 
parameters to aid in discrimination of underwater targets at 
maximum range. 

The mount on which the sensor head is fixed provides aziuruth point­
ing of 3600 and elevation of ±90°. Both moti?nsrequire twisting of electrical 
cable. The mount is 1!RP··3 Pan and Tilt Unit manufactured by Hydroproducts 
Division of Dillingham Corp., Serranto Valley, California. 

Focus Adjustment - 3 feet to infinity. 

Viewing and Control Station 

Form Factor· 6 x 10 x 12 rack mounted box. 

Mounting - hard mounted to structure of sphere. 

Weight - No limit. 

Vibration - Not known - consistent with application - environment is not severe. 

~ - Not known - same as vibration. 

Temperature - 60 to 110°F operating 
o to 140°F storage 

Relative Humidity- 35 to 95% 

Pressure - Sea level minus 2" hg. 

-2% Environmental Gas - 02· content 20% 
+5% 

remainder - air constituents 

, . , ' . 
~. '.' :,~0Y 
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Memorandum ME 74 (Continued) -4- December 20, 1971 

Generation of Toxic Compounds - The unit shall not generate any compounds, 
elements or other materials that are toxic or otherwise harmful to the pilots 
when exposed to the equipment operating in the sealed environment for periods 
of up to 24 hours. 

Explosion Proof - The equipment must be explosion proof per mil specs. 

Display - Conrae, 8 inch diagonal, 500 TV lines or equivalent. 

Controls - T.V. as required 

Standby - if required 

System On 

System Off 

High Power 

Low Power 

etc. 

The following data is provided to" give an idea of the Trieste's 
present capability: 

Viewing Port - Cone shaped Dl = 17.062, D2 ; 4.782, T = 6.14 inches; material 
P~exiglass G (Thermoplastic acrylic resin) No optical coatings loc~ted on 
forward centerline of the ball. ' 

Peep Holes (4) - D1 = 4.008, D2 = 1.00, TI = 4.3, T2 = 2.8 inches 

--..i" D 1, J--
Location - unknown 

\ .. '" .. '- ." .":"( 
,,;; 'j' -" -"~t)-~ 
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Memorandum ME 74 (Continued) -5- December 20, 1971 

Viewing Optics - Binocular viewing system (manufactured by Kol~organ) - approxi­
mately 3 inch diameter objective - coated lenses'. Eyepiece can be separated 
to provide two monocular systems (for two pilots simultaneously.) Each eye­
piece has diopeter adjustment +1 to -3. Power changer by mechanical lever. 
Field of view through window -

high power 72° field 

low power 120° field 

NOTE: Pilots can not lOOK out the view port except through the viewing optical 
system. 

TV Viewing Systems - There are provisions for mounting four TV cameras outside 
the ball on the pan and tilt mounts or hard mounted. Any three T.V. can be 
viewed inside on 8 inch television sets (Conrac). 

Typical TV Camera - Zoom TV Model TC-150-MIL-ST-2-T manufactured by: Systems 
Division of Dillingham Oceanographic Engineering Co., San Diego, Calif. 

or 

Horizontal resolution - 500 TV lines 

Lens - focal length in air 13 mm to 52'mm with maximum aperture of 
f/2.0 

Focus range - 3 feet to infinity 

Horizontal field of view - 38° to 10.5° 

Vertical field of view - 30° to 8° 

Both in water. 

.Underwater TV Camera Model II - same manufacturer 

Lens - 12 mm, 60° field of view 

Focus range - 3 feet to infinity 

Horizontal resolution 600 TV lines 

Present TV's operate on 24 vUC supplied from main battery on 2 leads 
of #16 wire (power and return) - Signal leads are coax except through ball 
penetration where they are on separate pins. 

Lighting System - see attached sketch. 

I believe there is real potential in this area. The Navy has several 
deep submersibles which all have the same visibility problems. They are inter­
ested in getting new improved equipment to extend their capability for search 
and rescue work on the bottom. 

. . 'I 
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I was given two names of project people at NAV - SHIPS who have 
responsibility for developing this type of equipment. They are: 

Dan Spadone and 

Joe Cestone at PMS 395 

Deep Submergence 

Because of the security aspects of my association, my name should not be 
associated with Perkin-Elmer except with Lt. Cdr. Bartels, Lt. Taylor, 
Cdr. Mooney or Capt. Packer. I would be glad to set up introductions, etc. 
for any contact you feel could be used to further investigate this area of 
potential business. 

LBM/cj 

cc: R.W. Jones 
H.W. Robertson 
M.F. Maguire 

, " .. -.. .~ .''\. 

L.MOiask~~ ~ 
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l«>NTHL Y REPORT - DECEMBER '71 

Recovery of RV-3 (SV #1) 

Headquarters SSC (L. MOlaskey) representatives joined the recovery 

No'vellobe:r as the White Sands approached the recovery dte. Prep­

arations for the first dive got underway almost inmediately. 

The refrigerator for cooling the payload was in final stages of completion. As 

originally constructed, the unit consisted of a 3/4 inch plywood box built around 

a 2 x 4 frame. The outside dimensions approximately 8 x 8 x 8 feet. The insula­

tion consists of 1-1/2 inch glass wool blankets fabricated with the aluminum side 

facing th~ interior of the box. The cooling unit was mounted to the outside of 

the box blowing air from the outside into the box through an opening behind the 

cooling coil. After reviewing the requirements, it was agreed that the set up 

could not adequately refrigerate 8,000 pounds of sea water to below 400 p in the 

outside ambient of about 900 p in bright sunlight. Therefore, the following 

modifications were recommended: 

I _ Paint the outside all over with white paint. 

2. Construct a recirculating duct to take the cooled interior air and 

pass it over the cooling coils in a closed system. 

3. Insulate the cooling unit as much as possible. 

4. Tape all seams to shut off air leakage. 

After these modifications were accomplished (Figure 1) the shipping container 

was loaded into the box, (Figure 2) flushed, and filled with clean sea water. 

The original water temperature was recorded to be 70°F. The unit was then 

sealed and the cooling process started. 

While this was going on the Trieste was being prepared for launching_ At about 

2030 the dock well was flooded and by 2230 the Trieste was trailing in tow off 

the stern of the White Sands. The gassing operation started as soon as the dock 

well was p\.DDped out. By 2200 on 3 November 67,000 gallons of aviation gasoUne 

and 32 tons of steel shot had been loaded into Trieste and predive checkout had 

started. 

I 

I 
I 
i 
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Meanwhile the temperature of the interior of the refrigerator appeared to have 

stabilized at about 56°F. the coolant coil could not increase the differential. 

It was therefore decided to request an air drop of dry ice to lower the tempera­

ture. In addition, plastic bags and· buckets of fresh water were loaded into 

the deck top refrigerator to make ice. The plan being to open the box, install 

the dry ice and regular ice, seal it up and hopefully lower the temperature 

below 40°F. The following afterno.on as the predive checks were being completed 

the Air Force parachuted (Figure ) 600 pounds of dry ice which was then loaded 

into the unit. 

While the air drop was in process, the White Sands was heading for the "zero 

dot" (Deep Ocean Transponder). This is the transponder laid on the bottom by 

the search team to mark the location of the package. It is a transmitter that 

when interrogated by a signal of the proper frequency returns a signal of its 

own·. The search team has planted two such dots. The zero dot being 160 - 165 

yards north of the payload and the other dot, designated dot 3, was reported 

to be about 110 yards N E of the zero dot. These dots were located from the 

surface using satellite navigation and then interrogating them from the sea 

going tug boat Apache. Apache" meanwhile was preparing to plant two additional 

dots in the area. 

The new dots were planted and their position, or at least the position of the 

Apache as the dots were released from the surface, was recorded. These addi­

tional dots were to act as position markers to help remove ambiguity in the 

range readings from the other dots and to provide a fixed pattern on the ocean 

floor from which to navigate on the bottom. the preliminary data, before the 

first dive, was: 

Channel No. 02erat1ng Fre~uencl Estimated Location 

0 12.5 KHz 160 yards N of P.L. 

2 13.5 KHz Oil Trieste 

3 14.0 KHz 110 yards N.E. of 0 

5 15.0 KHz 5,330 yards s.w. of 0 

8 16.5 KHz 5,670 yards S.E. of 0 

2 
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The position of the "zero dot" was reported to be 24° 47.5' NOJ."th latitude by 

162° 01.7' West longitude. A 37 KHz pinger was also reported to have been 

planted on the bottom 30 yards from the zero dot by the search team. 

Final preparations for the dive commenced as the White Sands approached the 

location of the 0 dot. The tle.covery hook was attached to the Trieste by divers, 

(Figure ), the anti-chamber filled with sea water and the Trieste descended 

toward the bottom. 

At about 2000, one hour and forty-five minutes after leaving the surface, the 

Trieste reported their position 300 feet above the bottom which was at 16,400 

feet. Relaying their range to each of the dots in the pattern, the Trieste 

attempted ~o close in on the zero dot. At the same time, their position was 

plotted both on Apache and White Sands. As the Trieste approached the zero 

dot they observed a sonar contact on their CTFM. They changed course to in­

vestigate the contact and found nothing. The same type of search mane~. 

were conducted with several other sonar contacts. Each time no visual ~''1.,,­

tact was made. DUring the dive, there seemed to be a discrepancy in the range 

data indicating that the dots were not located where they were reported to be. 

At about 0200 the dive was terminated unsuccessfully. The scaph reached the 

surface at about 0345. 

Meanwhile the temperature of the refrigerator box had stabilized at just below 

50°F. 

Immediately following the dive the weather conditions deteriorated to the ex­

tent that it became impossible to safely operate the small boats.required to 

service Trieste. After waiting several days for the weather to improve the 

recovery team returned to Pearl Harbor to repair,damage to Trieste caused by 

the rough seas. (A pan and tilt camera assembly had been broken ,off and 108t 

as well as the dot launcher containing an operational dot). 

On 17 November, the day following arrival at .Pearl Harbor, a briefing was held 

with Admiral Lacey at the Submarine Base. All the officers of the Trieste 

and White Sands, and Cdr. Mooney participated. Foll owing that mee 

3 
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met with Adm. Lacey for further discussion of the operation~ The outcome of 

these briefings and discussions was a decision to return to the site and again 

try to recover the payload. This time, however, more support from the Navy 

will be available. It seems that much more attention from the higher ups in 

the Submarine fleet will be directed toward successful completion of the opera­

tion. As a result, Lt. Cdr. Bartels, Officer in Charge of White Sands and 

Trieste, was directed to outline his needs and requirements for continuation 

of the operation. A list of requirements was started immediately. The objec­

tive was to be ready to go back to sea by Saturday, 20 November. 

Activity on the ship became intense as plans were being made to repair Trieste, 

order replacement parts, provision the ship for the operation, etc. Among the 

items required were: two new outboard motors, a new Boston Whaler, a large 

refrigerator to replace the one built aboard ship. on the way out, gas hose for 

refueling Apache and loading Trieste, more shot, lithium hydroxide for Trieste t s 

life support system, fuel oil, lubrication oil, food, fire pump parts, etc. 

The task element got underway at 1300 on Sunday, 21 November. Another tow 

ship, the "CoucaU" joined,'White Sands in the channel of Pearl Harbor and the 

tow line trans.ferred. As they reached the mouth of the harbor, Coucall re­

ported that berLtOlring!:' engine (a device that maintains proper tension in 

the tow line) had failed and that she could no longer tow White Sands safely. 

The tow line was separated, White Sands headed out under her own power, and 

a rush call put in for Apache. Fortunately, the crew of Apache were 'all 

aboard and she was dispatched immediately to pick up the tow. They again were 

underway by nightfall. 

The following day, while in transit to the recovery site a battery problem 

on Trieste was surfaced. One of the primary battery cells was grounding out 

and it could not be determined if it was cracked due to the pressure from the 

16,400 foot dive or if it were some other problem resulting from the rough 

weather after the dive. In any event, the problem had to be resolved prior 

to the next dive. Around-the-clock attention was directed towards a solution 

which finally turned out to be not one big problem as suspected but two small 

'failures in series. These were corrected and the Trieste was ready to dive again. 

4 
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Continued bad weather and high seas prevented further operations until 29 
() 

November when Trieste was launched and the evil~tion in preparation for the 

next dive commenced. The predive checks were completed, all of the electrical 

problems resolved, the recovery hook lowered into the water on floats and 

Trieste towed to the dive site. The hook was fastened into place (It is 

attached just prior to the dive so that it and Tri~ste are not subjected to 

long periods of exposure to surface action which could cause damage.) 

The dive got underway at 1745. On the way down, the scaph developed a list 

to port of about· 25°. The pilots tried to correct the attitude by dropping 

shot from the opposite side. It was stated that the pilot didn't feel he 

had control until after they reached a depth of'7,000 feet. 

They continued down to about 15,000 feet, stopped; and started interrogating 
PDIIO .... S 

the trans~ Id~8. They first pinpointed their location about 5,000 feet from 

the #3 dot. After driving to the target and lowering to the. bottom they 

searched the base line between dots #3 and zero crossing the base line about 

four times. In the process they encountered several equ~pment problems. The 

computer power supply failed and dumped part of its memory. Riding with the 

trail bailout to about 35 feet they couldn't see the bottom so they winched 

it in to 10 feet. That was a little too much because when ~hey started to 

move forward, the cable assumes a slight angle to the rear pulling the 8caph 

down slightly. With the residual list because of improper metering of the 

shot ballast on the way down, the port skeg started d~aging the bottom. They 

then tried to lower the trail ball slightly and it wouldn't payout. The end 

result was that they either had to slow down or slide the skeg on the bottom. 

In this configuration it was extremely difficult to steer a steady course. 

The doppler sonar system also failed on the bottom. This device provides 

both height off the bottom information as well as horizontal velocity. The 

loss of this information is not critical to the mission since they have 

redundant depth indicators and a means of determining their position other 

than through velocity time relationships. After searching the. 3 - 0 base 

line and investigating several CTFM sonar signals with no success and having 

5 
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been down for almost eight hours the battery voltage was reaching its mintMum 

safe level, they picked up a CTFM signal in a direction West of dot #3. They 

drove in that direction until they suddenly lost the contact. They immediately 

slowed down and peering out the viewing scope they spotted the payload passing 

about two fee~ to the right of the starboard skeg. (The reason for losing the 

target is that the CTFM has a minimum range of 30 yards but the visual range 

through the viewer is about 30 feet. There is a dead zone between the two). 

They came to an immediate stop but their momentum carried them beyond the 

package. They then started to maneuver the scaph around to bring the payload 

into view ~en the low voltage battery alarm came on. They tried to operate 

the mechanical arm in order to plant another transponder next to the payload 

and the shoulder movement would not operate to the right. It was suspected 

that the combination of low voltage and the list of the vehicle was too great 

a load for the arm shoulder motor. In any event they were not able to deploy 

the dot. With very little power remaining and little hope of even tripping 

the recovery hook they decided to head for the surface. The last check of 

the battery on the bottom indicated 4 of the 65 or so cells had been depleted 

to the extent that they had reversed polarity. The decision to surface was 

confirmed. They reached the surface at 0415 Wednesday morning. 

Again after several days of waiting for the weather to abate to the level 

where operations could be resumed it was decided to head for the shelter of 

the islands where Trieste could be reloaded into White Sands and any damage 

repaired before attempting another dive. 

6 
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J£XAOON _ ..... 
TO D. BRADBURN FM F. BUZARD 
I. VE HAVE PONDERED THE THOUGHT OF A SOVIET ATTEfPT TO RECOVER 
HXRV #3( 1201-3) IN THE EVENT VE DECIDE TO ABANDON THE SCENE'OR 
A SHORT PERIOD OR PERMANENTLY. HERE ARE OUR FINDINGS, THOUGHTS 
AND CONSIDERATIONS. 

A. WHAT INTEREST AND CAPABILITY VOULD THE SOVIET HAVE IN 
RETRIEVING 1201-31 . 

(I> INTEREST --- OBVIOUSLY GREAT. 
(I) CAPABILITY --

IT APPEARS THAT THERE COULD BE A SOVIET CAPABILITY 

. . ~ 

Msm ON DATA AVAILABLE IN DIA SECRET DOCUMENt ST-CS-eI-12-71 
ENTITLED. ·OCEANOLOGY -USSR AND COMMUNIST CHINA.·' ITEMS DESCRIBED 
ON PAGES 92 THRU 97 ALONG VITH OTHER INFORMATION AVAILABLE THROUGH 

y "::- .. ~ --.. ":! ""-., ~ -j f- ':-" "'. : ;-

.~.:~.~~ ; ~~~.J -LJ <".; ~ .. 
raGE a CHARGE 8123. , e P I £ e R I , . 
A LOCAL CURSORY S£ARCH REVEAL THE FOLLOVINB SPECIFICS OF INTEREST 
THE VESSEL SEVER-2 WHICH THE SOVIETS CLAIN HAS A 6.1. roOT DEPtH 
AND MANlPULATORARNS FOR DEEP RETRIEVAL HAS BEEN ACTIVE SINCE 1968. 
THE DSB-II AND 8-11 VESSELS, BELIEVED TO BE UNDERGOING nSTS IN 
THE SOVIET mUON. ARE CAPABLE TO DEPTHS 0' 33.981 FEET. INFORMATION 
CONCERNING MANIPULATOR ARMS ON THESE TVO VESSELS IS UNKNOWN HERE. 
RECENTLY IT HAS BEEN REPORTED THAT THE SOVIETS ARE PURCHASING 
VESSELS, WITH MAINPULATOR ARMS, IN VANCOUVER B.C. CANADA. THESE 
VESSELS ARE DESTINED FOR SOVIET AGOR·S (OCEANOGRAPHIC RESEARCH SHIPS) 

Be AS YOU KNOW TJfE SOVIETS. IT AL. HAVE THE SAME TERRITORIAL 
RIBKTS I N THE OCEAN AS VEe I F WE ABA~1)ON THE SITE THEY CAN PtOVE 
IN. E.G., THEY HAVE BEEN STATION KEEPING DIRECTLY OVER THE DOWNED 
SOVIET NOVERSER CLASS SUBMARINE IN THE NORTH ATLANTIC FOR OVER A 
1!ARANO A HALF. THEY MAINTAIN ONE SHIP AT THE POlIn' CONSTANTLY. 
PRESUllBAIi. Y TO PRECLUDE ANY U. S.EFFORT TO RECOVER HARDVARE FROIf 
THIS SOVIET SUMARINE. 
2. SUGGISTI OMS. 

..•. 

A. NOV THAt VE HAVE ESTABLISHED A PRECISE AREA OF EXTREME 
.~..urER£SI..t. VHICH THE SOVIETS MUST BE AVARE, VE SHOULD NOT ABANDON - ._--- -----.---------------

" 
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HI SITE U~TIL OUR OBJECTIVE IS ACHIEVED. 

PAGE 3 CHARGE 0123. , e P SEe RET 
B. IF VE ABANDONSITI WITHOUT ACHIEVINB THE OBJECTIVE, WI 

SHOULD PERFORM ALL ACTIONS THAT MAKE IF APPEAR AS IF WE HAVE 
R£TRElvm 1201-3 INCLUDING THOSE COMPIUNICATIONS WHICH WOULD BE 
ORDINARILY NEEDED FOR, ADDITIONAL LOGISTICS FOR SUPPORTING AND 
COMPLETING THE MISSION SUCCESSFULLY AND CONGRATULATIONS. 
TapSieR!T 
sr 

. NlMN .88""48 
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'I~:~'IR)I 
DATE: 7 January 1972 
atIGlNATOll: L.B. M:»la.key 
EXTENSION: SS97 

STABDOD 

TO _,~'" 
REXAGOH 

llEF: A. 

B. 

INrO 

, 3228", 

3320 -' 

SUBJ: EXTENDED COVERAGE or RV-3 RECOVERY ACTIVITY 

DUE TO THE EXTENDED DURATION (6 WEEKS VICE 2 WEEICS OI.IG­

(Jl tHE REC.~ERY MISSION OfF HAWAII 
118", ~HPu ' 

~M6Mm PER. RD A WILL BE EXCEEDED BY APPROX~TBLY 

THISlNCREASED COST IS' A DIRECT RESULT or THE tABClt 

HOURS AND EXPDSES,ASSOCIATED WIm THE TECHNICAL SUPPORT 

PROVIDED ABOt\RD DIE WRITE SANDS AT THE RECoyERYSI'l'B. 

END OF MESSAGE 
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APPROVALS: DATI nME APPROVALS: 

1. P.Jones S. 
2.11.W.Jone. 6. 

3. A~ Wallace 7. -
4. R.W.RobertsOn 8. 
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Hx SECRET 
WORKlNG PAPER, DESTROY ( 
OR CONTROL BY q I) 

OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 79 

TO: D. Launder DATE:'January 31, 1972 

FROM: L.B. Mo1~skey ~ 
SUBJECT: Recovery of RV-3 -- SPO 20053 Task 10272 

From January 15th through January 26th I was on a trip to Hawaii 
in response to HQ's direction to support the recovery of RV-3 (Ref. Pilot 8209). 

My time for that period (64 hours) should be charged directly to 
SPO 20053-10272. An accounting of my expenditures is being processed and will 
follow shortly. The approved time remaining for future support of this activity 
is approximately 56 hours and one more trip ·to the recove;ry site. 

LBM/cj 

cc: B .L. Todd 
R. Cerda 
R.W. Jones 

Hx S:CRET' 
Vv"O;P<!NCi PN-l~ .. crSTROY 
OR CC:JiRGL DY~-D-
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OPTICAL TECHNOLOGY DIVISION 
OPTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 80 

FROM: L.B. Molaskey / 
DATE: TO: Distribution 

SUBJECT: Trip Report -- Recovery ofRV #3 

( 

January 31, 1.972 

In response to HQ's message 8209 and a telecon 
Honol ul u on Saturday 1 15 January 1972. At that time the recovery 
area was improving and it was anticipated that Trieste ~uldbe laun~hed in 
preparalMthe next recovery attempt on the following day. The plan was 
to have and me tt:avel out to the White Sands aboard the "contingency 
tug" Quapaw. s it turned out the weatheMecovery area did not improve 
as expected and Trieste wasn.ot launched.' and I, therefore, remained 
.in Honolulu while maintaining periodic con ac w t the I.O.U. (Integrated 
Operating Unit) through LCDR. Ron Doyle who is Operations ·Off:l.cer for Sub-Dev. 
Group I in Honolulu. 

We remained in Honolulu waiting for the weather' in the recovery area 
to clear hoping to join the' operation o~ce Trieste was launched. 

While in· Honolulu we visited col. Quinn and Major Tweede of the 6594th 
Test Group at Hickam Field. They are the group responsible for aerial and/or at 
sea recovery of the RV's. I gave Maj." Tweede several pictures of the-range ships 
"Longview" and "Sunnyvale" which I had taken .on my first trip to the area .' 

The launch of SV2 occurred while we were in the area so we were invited 
into the Recovery Control Center (RC~~to listen to the launch over the network. 
When the first attempt was postponed'twere invited and again returned to the RCC 
to hear the actual launch. ~ 

Major Tweede also escorted us on a tour through one of the recovery 
aircraft. 

After checking with Fleet Weather Central and the Air Force weather 
people and with .their long range (10-day) predictions for continued heavy seas 
and storms in the recove.t was decided to return home. Arrangements 
have been made to notify when and if Trieste has been launched. At 
that point we will again go ou to Honolulu where we will be flown out to the 
White Sands via helicopter.. . 

The latest word is that the Navy plans to remain at the recovery site 
until about 7 February 72. If unable to dive by that time they will consider 
returning to San Diego prior to resuming the ope tion sometime later in the 
spring or early summer. 

LBM/cj 

cc: 

. .' 
~. ~ ::: j .. ~ .~., , : ~.~ .f 

\( f ,'" .... 

i, I. 

M.F. Magu 
J. Braddon 

" .. Ii:, ~"'-.~: j"i:qY 

.. _ ... 0/0--- L. 

R.W. Jones, C. Karatzas, P. Petty, R. Roylance, 
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OPTICAL TECHNOLOGY DIVISION 
9PTO-MECHANICAL DESIGN ENGINEERING 

Memorandum ME 83 

DATE: 

TO: P. Green 

FROM: L. Mo1askey -/'/' 

SUBJECT: Pictures of the Trieste 

( 

15 February 1972 

I have received a request n behalf of Cdr. E.,E. Henifin 

at the Pentagon for prints of some of the pictures taken on my recent trip 

aboard the White Sands. One 8 x 10 color print of the following: 

711314 711335 711370 
711317 711349 n1371 
711328 711357 711401 
711334 711366 

Please make copies of these prints as soon as convenient and notify 

me when they are ready. 

Thanks for yOur help on this order as well as the excellent support 

in the past. 

LM:cb 
cc: MFMaguire 

HWRobertson 
RWJones 
CICaratzas 
PPetty 
RRoylance 
JBraddon 

'OJ,:, .~ 

~ .. ~ ... ~.:~, t 

,-. " : -r ! . 
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~ ~ , ~ i T 14191GZ AUG 12 CITE CHARG~ 439~. 
~H IG 
St: c" . .' 
FOK~FROM- '. 
1. ~Ii'ING ~ UNDER SEAS TECHiiOLOGY, PA 
JUL Y 72, IS QUOT EO dEL Oil f OR YOUR I NIERE S.T • 
2~ "T~IESTE RECOVERS ELECTRONICS PACKAGE FROM 16,40& FT 
~INCE OCTOBER 1971, THE 3ATHYSCAPH TrllESTE AND TWO SUPP 

SAFS5 

DrMclvcas 

DrNaka 

$S-l 

55-2 
SS-3 

SS-4 

55-5 

SS-7 

S5-. 

COMP 

SS-l/RF 

RD-21RF 

EllI25. 

-",---'"lOP til' I ,. 

VESSELS HAVEQEEN WORKING AS AN INTEGRATED oPERATING U~IT IN A 
MA~NEDUNOERWATER SEARCH AND RECOVERY OPERATION TO LOCATE AND 
~ECOVEH A SMALL ELECTRONICS PACKAGE ATA DEPTH Of 16,400 fT~ 4a8 
MILES NORTH Of HA~AII. THE SUPPORT VESSELS ARE THE USS APACHE' 
AN G 'N rl I T E SAN 0 s. 

IN APRtL, ON THE THIRD DIVE, THE TEAM RECOVERED THE PACKAGE. 
THIS IS THE OEEPESTRECOVERY ATTEMPT BY THE U.S. AND THOUGHT TO 
BE TRE DEEPESi OPERATION Of ITS KIND EVER SUCCESSfULLY" . 

, ~CO~PLISHEO IN THE ~ORLD~ BAD UEATHER FORCED RETURN TO PEARL 

PAGE 2 CHAkGE ~39i & E eRE T 
iiAkdOk ON THREE OCCASIONS IN THE COURSE Of THE EIGHT-MO~TH 
OPERATION. . 

ON THE SUCCESSFUL GIVE, TRfESTE WAS MANNED BY NAVY HYDRONAUTS 
LeOR. MAL BARTELS, LeDR. PHILLIP STRYKER, AND LT. DICK TAYLOR, 
.ITH leOR. 6AkTELS COMMANDING. LeOR. C.~. HUOl9URGH COMMANDS 
THE WHITE SANDS, ANOLT. M.D. SAKER COMMANDS THE tiss APACHE. 
THE G ROUP \~ORKS 0 I R£ CTL Y fOR COMMA iOER S'UBMAR I NE oEVEL nPME NT, 
GROUP ONE IN SAN DIEGO." ~ 
&E8ftET 
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-taJ.. NATIONAL RECONNAISSANCE OFFICE 
WASHINGTON. D.C. 

THE NRO STAFF 23 August 1972 

HEXAGON 

IYEMAN 

MEMORANDUM FOR THE RECORD 

SUBJECT: (A) CHARGE 4390 Dated 14 August 1972 
(B) HEXAGON 

On 15 August, Dr. Naka spoke to OP 967 regarding the 
article appearing in the pub1ication''Under Seas Technology" 
page 25, dated July 1972. The article apparently refers to 
the Navy's attempt to recover bucket No. 3 of the first 
HEXAGON mission. 

Dr. Naka was advised that OP 967 did not authorize 
release of the article and is attempting to trace the 
source of the article. Dr. Naka was advised he would be 
contacted again by OP 967. 

T8P SESRET 
nCWDa. '11011 .Untll.1IC U ....... 

DOD Dlucnn II ••. '. DOUNO'."LV 

_NO Internal 
C .. V_....-_D'·_-.r_C_ U 

.... 1., 1, .... 
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I. INTRODUCTION 

This proposal addresses the effort requested by the customer of sse in support 

of the recovery' of RV #3 from the ocean bottom off Hawai~. It documents .the 

effort, on the part of SSC, which has been performed to date and provides a 

description of remaining effort to support the task of recovering the lost RV 

and the information it contains. 

The recovery sequence for RV #3, after successfully completing its on orbit 

mission requirements wherein the take-up was loaded to its nominal capacity 

of 52,000 feet of exposed film from primarily high priority operational sequences, 

commenced on JClLY to, 1971. After proceeding successfully through most 

of the recovery sequence and entering the atmosphere within the expected impact 

area, a failure in the primary parachute system prevented normal aerial recovery 

and allowed the RV to fall, unsupported, into the ocean at a velocity estimated 

to be 307 (450 ft/sec) miles per hour. 

Preliminary reports, rumored to be from the recovery task force, indicated that 

a visual sighting of the RV on the surface of the ocean for a short period after 

impact have been found to be erroneous. The confusion seems to have been the 

result of a spurious signal, generated by one of the recovery aircraft in the 

area, which was similar to the normal output of the beacon on the RV. There 

were, however, reports that a spot in the expected impact area exhibited evi­

dence, such as bubbles and a discoloration of the water which could have been 

caused by the high velocity impact of the RV with the water. 

It is estimated that the impact point of the RV with the· water can be deter­

mined to an accuracy of about I tJ square miles. The film manufacturer, 

Eastman Kodak, has indicated that there is a high probability that if the 

spools can be recovered without significant exposure to light, and if main­

tained "wet", that a good percentage of the imagery can be recovered. 

The problem then, is how to locate and retrieve the spools from the bottom of 

the ocean at a depth of 14,400 feet. 

I-I 
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11. BACKGROUND 

1 
A. Preliminary Planning 

preliminary planning meeting was called at Headquarters on 27 July 1971 

(Ref. BYE 109733-71). At this meeting a review of the information retrieval , 
potential confirmed the value of attempting a recovery from the ocean bottom. 

Consultation with the Navy revealed that the deep submergence vehicle Trieste II 

could be used to penetrate the ocean depths if the payload could be located. 

They (the Navy) indicated that a search vehicle, operating out of the Scripps 

oCeanographic Institute, commanded by Dr. F.N. Spiess is experienced in and 

capable of locating such objects on the ocean floor. The technique employed 

in locating an object on the ocean bottom is to search the target area with 

a ship towing a sensor "fish" suspended on a 30,000 foot cable. The primary 

sensor in the "fish".is a high resolution scanning sonar system having a cross 

track range of 1000 feet reported to be capable of locating objects smaller 

than 5 feet cubed at the operating depth. 

Once located, and confirmed by television pictures, a camera is lowered and 

pictures are taken of the payload. If confirmed to be the RV, a transducer 

will be lowered to the site to mark the target location. The Trieste will 

then be located over the transducer and subsequently lowered to the bottom 

for the recovery operation. 

The meeting identified several areas of investigation required to implement 

the recovery. SSC was requested to: 

1.· In cooperation with K'lC assess the probabie damage to the RV and 

take-up to aid in identifying the ~onfiguration of the unit on the bottom. 

2. Define the probable configuration of the unit and devise a means to , 
attach the recovery cable from the t4nch on the Tr.ieste. 

3. Investigate the illumination levels at approximately 120 feet depth 

to determine the vulnerability of the film to exposure at that level. 

4. Investigate the availability of a suitable shipping container for 

the return of the payload to the despooling facility while maintaining it 

II-I 
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1mIDel;'sed in watel;' and protecte.d from light exposure. 

I 

s. Coordinate with Eastman Kodak and provide technical liaison concern-

ing disassembly of the damaged take-up and adapting a despoolinS apparatus. 

The meeting also established a "recovery team" consisting of representatives 

from the various organizations involved as well as established communication 

channels for information flow between parties. 

. B. First Working Session 

Immediately following the meeting at Headquarters a working Bession was held 

at KlC to·:.discuss the probable configuration of the payload after impact with 

t~e water. Although there is no positive means, other than by recovery of the 

payload or by duplicating the impact situation, of determining the·final (after 

impact) configuration concensus of opinion of those most faml1ar with the hard.;. 

ware is that the unit will be in one piece. 

A means for attaching the payload to the lifting cable on the Trieste was dis­

cussed. Several approaches presented were: 

1. The use of a net, which could be laid on the ocean floor with long 

cables which are attached to the recovery hook on the Trieste's wench was con­

sidered. 

2. The use of "Vise-grip" type pliers or clamps, attached to the 1 !fUng 

cables which could be fastened to the parachute bridle straps was discussed. 

3. A plunger, inserted into the eu:ipty ;! drogue~ morter-canister was con­

sidered. 

4. A ''Hay hook" type of device which has arms large enough to encircle 

the entire payload was suggested. 

The meeting adjourned with the recommendation that either the net or the ''Hay 

hook" approach be considered further. Discussion of these approaches with the 

Operations Team was recommended so as to assess the compatibility of the hard­

ware available and the experience of the crew. 
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c. Second Working Session 
. 

A working meeting was held t& .Uzsee", with Navy personnel at the Pentagon) f()r 

the purpose of discussing the proposed recovery technique and to define the 

hardware interfaces involved. 

Participants at the meeting. were: 

L. B. Molaskey 

(Navy) , 

(Navy) 

(HQS) 

(SSe) 

presented slides of the Trieste II showing the overall configura­

tion. He did not, however,· have detailed information· and lor drawings which are 

required to interface the proposed hardware. 

A review of the proposed recovery technique indicated that·t;he scheme appeared 

to be compatible with the capability of the Trieste and in some ways vas pre-

ferable being investigated by the Navy. A significant point 

brought out _stha~ the use of a Det or other sling type of 

device would undoubtedly stir up the sediment on the ocean floor to the ex- • 

tent that the operator's yisibility would be reduced essentially t~ zero for 

periods of up to an hour. A technique which did not disturb the botta.until 

after the payload was secured, such as the hook technique proposed, therefore, 

would be far less time consuming.· 

icated that the Navy is considering the use of a purse net 

'which could be dragged along the bottom. If the payload is not imbedded too 

deeply into the mud the net would cause the unit to tumble into its pocket· and 

when lifted would completely surround the unit. It could be transferred to 

the support ship in the same manner as originally proposed. 'J.'bia technique, 

however, has a potential light exposure problem at the 120 foot transfer depth 

if the unit has any large holes and i. held at that depth for any length of 

time. 

. . 



NRO APPROVED FOR RELEASE 
. DECLA~SIFleDBY: C/IART 

DECLASSIFIED ON: 25 .JULY 2012 

IN1£}'!,t:II':.~ . 
indicat·ed that he would request thel'informatiOn'required as it 

was now understood. He suggested that we review the drawings and get together 

with his office personnel again. He also suggested,that we continue with the 

hook concept layouts and design but prior to cOrilmitting the hardware to fabri­

cation that: we contact and visit·with the crew and inspect the vehicle (at 

San Diego). He indicated that such arrangements could easily be made from his 

office. (Ref. BIF 007-1266-71 -. MES2 Trip Report - Recovery of RV 13) 

d. Recovery Hook Design 

During this period of interface and requirements definition SSC has undertaken 

a design effort to convert the hook concept into manufacturable hardware. The 

design process has, in turn, revealed additional operational requirements. 

Four primary considerations for successful implementation are: 

1 •. Simplicity of Operation - The design should be capable of per­

forming with a min-imum of control required of the operator." A purelymechan­

ical device is preferable (no built-in electrical, hydraulic or other power 

source should be considered). The device will be activated by the manipulator 

on the Trieste II. 

2. Reliability - The device must be as fool-proof as possible. I·t 

must be capable of multiple operation (open and clos4) while at the operating 

depth. 

3. Flexibility of Operation - Because of the uncertainty of the 

payload status after water impact and its position on tbe ocean floor ,the 

hook must be capable of accoamodating whatever the combination of configurations. 

and penetration into the mud may be • 
.. 

4. Cost and Schedule - The fabrication cost and time required to 

build, assemble and test the apparatus. must be minimhed. Solidification of' 

design requirements and firm interface~oristraints mu8t be achieved a8 800n a8 

possible to provide adequate fabrication and test time. The goal, ofcour8e:, 

18 to have a fully operational device on station on October lj 1971. 
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111. RECOVERY PLAN 

As a result of the first two meetings and subsequent effort and discussions with 

Headquarters the following recovery plan is proposed: 

1. The Navy, with cooperation from the Air Force, determine the impact 

area as accurately as possible. Investigation of all available sources such 

as, from tracking data, telemetry, recovery ship position logs, recovery air 

craft flight recorders, etc. should be undertaken. The above data should be 

cross-checked against an analysis of the trajectory for compatibility. (It 

is assumed that this process is underway). 

2. Using the above impact point as a reference and with the estimated 

water descent rates provided by SSC and MWC (see ME-45 dated 2 August 1971) 

and the Navy provided sea current information a prediction of the payload 

location on the bottom should be calculated~ 

3. The search vessel, after ~~king whatever modifications to its in­

strumentation may be required, should be dispatched to search the area start­

ing from the predicted resting point. The total area to be searched will 

depend largely upon the accuracy of the predicted water impact point. The 

drift of the payload in the water during descent is negligible as compared to 

th~ above accuracy. (D = VT = .5 ( 1~o2) = .14 nautical miles = 865 feet). 

4. Once the payload has been located, photographs and/or televison 

imagery should be acquired so as to assess its condition and configuration. 

SSC proposes to support this on site assessment to verify the identification 

of the payload and to determine the compatibility of the retrieval plan and 

equipment with the remainder of' the operation. 

s. Assuming that the payload is essentially intact as predicted, the 

Trieste 11 will descend to the spot homing in on the marker transducer. 

6. Using the manipulator on the Trieste II the payload will be~:extracted 

frOm the soft surface of the bottom. (It is predicted that the payload will be 

imbeded up to 80% in the soft silt of the ocean bottom). 

III-I 
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7. The Trieste II will then be positioned so as to locate the ''Hay hook" 

over the payload and the hook lowered and actuated to encircle the payload. A 

Itrial lifting test should then be performed within view of the crew to determine 

the adequacy of the hook grip on the payload. The gripping procedure can be 

'repeated by opening the hook, droping the payload a short distance ( 6 - 8 feet) 

and repeating the gripping process. When it has been established that the pay­

load is secure the curtain will be released protecting the unit and its con-

tents from further exposure', 'as the Trieste is raised to the surface. 

While playing out the cable on the winch the Trieste II will be raised approxi­

mately 120 feet off the bottom. The payload will then be lifted by the cable 

and will ascend with the Trieste II suspended about 120 feet below the witlch. 

8. When the .Trieste II reaches the surface a support ship will come 

alongside and divers will descend 120 feet to the suspended payload. 
,.-

operation for this phase is required - hence the'- -,. - .J 

the payload. The d·ivers will first secure the bottom of the tubular curtain 

to completely enclose the payload into al --- bag having appropriate 

drain tubes to allow the sea water to escape when lifted above the surface. 

The divers will transfer the payload from the cable of the Trieste II to a net 

suspended from the wench of the support ship. The unit can then be lifted out 

of the water and onto the deck of the support ship. 

9. In order to.minimize the size and weight of the recovery shipping 

container, it will be necessary to remove the lifting hook from the payload. 

This can either be accomplished on deck. • or in a , -, enclosure 

within the ship. A one ton crane, with appropriate ropes or slings will be 

required to open the hook and remove the curtain. 

10. The payload can then be lifted I and placed into the 

waiting shipping container which is partially filled with sea water. The con­

tainer will then be completey filled with sea water and a fungicide added to' 

prevent bacterial growth during the trip to the despooling facility. This action 

is required to preclude the need for maintaining the unit temperature below 40°F 

for the entire trip. Assuming the shipping container to be 64 inch diameter by 
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61 inches high (a typical container which has been located by SSe) the estimated 

shipping weight loaded is 8,100 pounds. If the hook and curtain, etc. were" 

not removed prior to loading into the container the volume of the container, 

and hence the weight of water required to fill it would be doubled. 

11-. The container is then sealed and transported via ship to Hawaii 

where it is loaded onto an awaiting Air Force aircraft for its flight to 

<€cli~~~ . 

.-

12. At the r . 'facility the sealed container will be moved to 

the despooling area and the sea water drained and saved for use in the p-~ 

__ ~ operation. The container can then be opened --- and the 

payload lifted clear. Suitable cranes and handling equipmemt, of course, will 

be required. 

13. It is expected that the pressure canister will have to be cut"'away 

from the payload. Manual shears are planned. It is expected that since the 

shaft is br~ken, the mounting clamp need not be removed. The electronics 

in the shafl: will be cut away and the RV equipment· shelves pried apart with a: 

special hydraulic spreader designed for the purpose by~. The 4 : will be 

separated from the structure of the RV and set up for removal of the TU struc­

ture"from the stacks. This hardware also will be cut off using high strength 

shears. A hole, approximately 1 inch in diameter, will be drilled through the 

remaining electronics in the shaft. An axle will be inserted and the 

manually rotated for' 

stack periodically. 

The sea water will be used to wet down the 

(. ,., '. 

14. The remainder of the recovery and processing operation will be 

accomplished manually by removing the t _ ' in 2000 to 3000 foot lengths, main-

taining the unit saturated with sea water and delivering the material, wet, 

for, 

I.I1-3 

. ,:.:-::T;l":~ ••.. ". '" .. .... " .'" .. " .......................... -~ .. -.. -~ ....... -.. ~, ....... - -•.... -... ,----',-, ... _ .. -........ . 



NRO APPROVED FOR RELEASE 
DECLASSIFIED BY: C/IART 
DECLASSIFIED ON: 25 .JULY 2012 

IV • STATEMENT OF WORK 

Perkin-Elmer proposes to support the recovery plan outlined in Section III of 

this proposal by providing the manpower, material, and facilities to: 

1. Attend and provide technical liaison to planning and operational 

discussion meetings required to define the details of the recovery hardware 

herein proposed. 

2. Provide technical support for the determination"of the probable con­

f_~guration of the payload as it rests on the bottom of· the ocean • 

3. Design, fabricate and test a 1 ifting hook for use in the under-water 

recovery operation. Interfacing and operational details required to assure the 

compatibility of the hardware design with the Trieste II will be provided by 

HQS. The hook will be capable of: 

A. Multiple operation (open and close) at the operating depth 

estimated to be 14,400 feet~ 

B. Lifting and containirig the payload and its major internal 

components. 

C. Protecting the contents from significant exposure to sunlight 

as it is raised to the surface of the water and installed into 

the s~aled,· shipping- container. 

4. Investigate the availability of a suitable shipping container for 

transporting the payload, immersed in sea water, to the despooling facility. 

The cost of such a shipping container is not included in this proposal. 

S. Provide on-site technical support during the recovery operation. 

This effort will include evaluation, from photograph~ taken of the hardware 

on the ocean bottom,of the compatibility of_ the recovery method proposed. 

Identification of the payload and assessment of damage thereto prior to 

attempt1.ng actual recovery is assumed necessary for a successful operation. 

6. Coordinate with the operation's force and provide instructions as to 

the operation of the hook ; and the scheme to ·transf~r th~,-payloadfrOiD' the Tries'te 

-II' lifting -cable. to the: net of the support -ship. 
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7. Provide technical liaison and information to EKin support of the, dis~ssembly 

of the take-up structure and installation of an ~ppropriate despooling ~xle. 

8. Provide a summary report of the overall operation with emphasis on 

the affectivity of the technique employe~, the hardware used, and the surviva-

bility of the photographic data recovered. 

9. The schedule for the above effort shall be ·from July 27, 1971 to 

November 30, 1971. Milestones are as follows: 

A. Initiate planning 27 July '71. 

B. Hook design complete 27 August '71. 

C. Complete fabrication of hook 23 September '71. 

D. Complete hook test 27 September. 

E. Commence on-site operational support 1 October '71. 

F. Complete recovery operation 15 October '71. 

G. Complete technical liaison at despooling facility 29 October' 71. 

H. Complete final report 30 November '71. 
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v. TASK DESCRIPTIONS 

1.0 OPTO-MECHANICAL ENGINEERING 

1.1 INTRODUCTION 

The Opto-Mechanical Engineering Department will direct, coordinate, and .manage 

all of the activity herein proposed.' It will also perform the necessary cus­

tomer, co-contractor, and other agency interface tasks. It"Ul provide the 

"on-site" personnel required for the recovery operation. Within its operation 

it is also responsible for engineering, layout, and ,release of all the hardware 

involved. 

1.2 .OPTO-MECHANICAL ENGINEERING TASKS 

1.2.1 Provide technical liaison to planning meetings as required. 

1 .2.2 Engineer, design, and release for fabrication the ''bay hook". 

1.2.3 Provide technical support for the fabricatidn and inspection of the 

hardware. 

1.2.4 Prepare test plan and supervise testing of the hardware. 

. . 
1.2.5 Coordinate shipment of the hareware to the operational site. 

1.2~7 Provide on-site technical support for the recovery operation. 

1.2.7 Provide technical support at desPQ~ling facility. 

1.2.8 Write final report. 

1.2.9 Investigate availability of appropriate shipping container. 

2.0 SYSTEMS ENGINEERING 

2.1 INTRODUCTION 

The Systems Engineering Department will provide analytical support for the 

design of the hook hardware and recovery operations. 
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2.2 SYSTEM ENGINEERING TASKS 

2.2.1 Calculate descent rate of payload after impact with the water. 

2.2".2 Perform force flow analysis to determine loading of hook components. 

Several hook concepts will be analyzed. 

2.2.3 Perform detailed stress and weight analyses of selected hook design. 

2.2.4 Document the above analyses for incorporation into the final report. 

, 
2.2.5 Support test planning and witness testing of the hook. 

3.0 MANUFACTURING 

3.1 INTRODUCTION 

The Manufacturing Department provides the necessary manpower, materials and 

facilities to fabricate and assemble the hardware. 

3.2 MANUFACTL~ING TASKS 

3.2.1 Fabricate and/or purchase all detail parts and hardware as described in 

the released ''hook'' drawing set. 

3.2.2 Assemble the hook hardware. 

3.2.3 Provide appropriate shipping crate. 

3.2.4 Arrange for shipment to the operational site. 

4.0 QUALITY ASSURANCE 

4.1 INTRODUCTION 

One hundred percent inspection of parts is not proposed for this one "of a kind 

hardware fabrication task. Therefore, the hardware will be inspected at the 

assembly level only. Quality Assurance will, however, participate in the hard­

ware testing. 
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r.2 QUALITY ASSURANCE tASKS 

14.2 •1 Inspec t hardware for compliance with the intent· -: of the. design layout 

~rawing (NOTE: The design layout drawing will be used as the final assembly 

drawing. Detail parts and components will be described by appropriate auxiliary 

views and/or separate drawings as required to facilitate fabrication and assembly ~ 

~) 

4.2.2 Review and approve test plan. 

4~2.3 Witness hook testing. 

s.o TEST DEPARTMENT 

S.l . INTRODUCTION 

The Test Department will provide the manpower and equipment required to per­

from a simulated, in ajr, loading test of the hook. 

S.2 TEST DEPARTMENT TASKS 

5.2.1 Prepare written procedures for test to be performed. It is anticpated 

that the tests to be performed will consist of a simple demonstration of the 

load carrying capability of the hook. The test procedures, therefore, will 

be simply a list of steps and/or operations to be performed using an appropriate 

load and crane. 

6.0 TECHNICAL DOCUMENTATION 

6.1 INTRODUCTION 

The Technical Documentation Department is responsible for publishing the propOsarand .. fine 

report. They provide typing, editing, and illustrating support to the engineers 

who actually write the report. 

6.2 TECHNICAL DOCUMENTATION TASKS 

6.2.1 Edit, Type, and illustrate as required, the proposal and the final report. 
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6.2.2 Print and distribute the proposal and final report bi accordance with 

security regulations. 

6.2.3 Incorporate interim reports of the project activity into the monthly DMR • 

... 
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VI. COST INFORMATION 

.,,,~,,.~ ' ... 
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ATTACHMENTS 

jfhe attached illustrations show various hook concepts investigated during the 

design process _ 'l1le recommended configuration shown in Figure I provides the 

best combination of simPlicity of operation, minimum size and weight, fabri-, 
cation cost and load carrying capability_ It incorporates the desirable feature 

of increased gripping force with increased load _ 'Ittis is achieVed through the 

use of a simple "ice tong" mechanism employing a pivit for the arms which 1s 

located so as to cause the lifting cable tension tend to close the hook. A 

latch arrangement is used to hold the hook in the open position and a spring 

force, . released by the latch to' close the arms. 
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