TECHNICAL - SPECIFICATIONS
FOR THE GULF STREAM DRIFT MISSION
with THE MANNED SUBMERSIBLE “BEN FRANKLIN'

Operation Na;‘9l9047

I, INTRODUCTION

1.1 - SCOPE - These specifications contain the technical requirements
‘and objectives for an underway drift mission to be performed with '
. thé Grumman Aircraft Engineering,-Cofporatioﬁfe_manned'submergible
. BEN FRANKLIN. The mission 1s divided into“three-(3)‘phases:-Phasg I
.. consists of a mission rehearsal off West Palm Beach, Florida (5-15
.- May 1969); Phase II.consists of drifting submerged 30 days in the
- Gulf Stream (2 Juneﬂz-July);_ and, Phase IIT will .consist of towing:
. +BEN FRANKLIN back to West Palm Beach (approximately 5-10 July 1969).

1.2 LOCALE OF SURVEY - Operations during Phase .I (drift reheatsal)
.will be conducted in. an area due east of West Palm Beach, Florida
- within the Gulf stréam in water depth not greater -than 2000 feet
"(Figure 1). Phase IT will comuence. at’ latitude 26°42'N; longitude
‘79°44'W; water depth 1350 ft, - The vehicle will dive to the botton
.and then cruise in the -Gulf Stream for 30.days; termination is anti-
clpated to be somewhere northeast of Cape Hatteras. Following the
drift mission,. the submersible will be towed to the nearest port,.
possibly New .York City, and personnel and equipment will be-offloaded.
-Phase TIT will consist.of towing the submersible back to West Palm

Beach from the point.of drift5missionf;Ermination.'

1.3 BACKGROUND ~:The U.S. Naval Qceanographic Office (NAVOCEANO)

has established a fixed price research and development contract
(N62306-69-C-0025) with the Grummen Aircraft Engineering Corporation
(GAEC) to conduct a Gulf Stream Drift Mission, Grumman will supply
.the submersible for 10 and 30 daye for' the phases I and II, respec-
tively. NAVOCEANO-will'supply'twpfgcien;isps_andlgdéanqgraphic'
-instrumentation to ride in the vehicle and a support ship to accom-
pany and track the submersible. Twice-weekly overflights of the ASWEP's

aircraft are also scheduled: in order to ascertain the location of the

submersible in relation to the Culf Stream boundaries. These specifi-
cations explain the details and execution of this 'mission. -

TI. U.§: NAVAL OCEANOGRAPHIC OFFICE PARTICIPATION

2.1 PERSONNEL - The following NAVOCEANO technical persommel will
participate in this mission: I '

PX-15 Personnel - Roswell F. Bushy Oceanographer  GS-14
BEN FRANKLIN Kenneth R. Haigh®  British Exchange Scientist



PX-15 Alternates - Michael Costin Oceanographer G8-11

BEN FRANXKLIN Roger Merrifield Oceanographer GS=-12
Support Ship Personnel - Roger Merrifield. Oceanographer GS~12
PRIVATEER Joseph Pollio . Oceanographer GS-12
Michael Costin Oceanographer GS~-il
Peter 3ockman Oceanographer GS-11
Larry K. Hawkins Oceanographer (S-11
L. Freeman Phy. Sci. Tech. GS-9
Martin Fagot Elec. Eng. GS-1i1
Roger Delort Elec. Tech, - Gs-8
Rehearsal only Robert Oser Oceanograpker GS-12

2,2 EQUIPMENT - The following NAVOCEANO equipment will be shipped
to West Palm Beach, Floridz for loading and installation aboard
BEN FRANKLIN and the chartered support ship.

Water Sensor Pod

Volume Reverberation System

Acoustic Bottom Loss System

Amblent Noise System

Current Meter System

Current Meter

Transmissometer

Amblent Light Measurement System
Gravimeter

Magnetometer _

35mm Camera System (2 cameras; 2 strobes; control box; film)
70mm Camera; strobe w/film ’

Side Scanning Sonar :

Sub-Bottom Profiler -

S8ingle Side Band Radio

Amphenol Citizen Band Radios (3)

SCUBA Diving Tanks (4 doubles - 4 singles)
Tape Recorder (UHER)

70mm Still Camera w/film

l6mm Movie Camera w/film

III. CERTIFICATION
3.1 APPROVAL TO USE BEN FRANKLIN - In accordance with poliey, permis-

sion to use BEN FRANKLIN has been obtained from the Assistant Secretary
of the Navy (R&D); a copy of this approval is attached.

3.2 MATERIAL ADEQUACY - BEN FRANKLIN is now undergoing certifica~
tion for materilal adequacy at NAVSHIPS. Correspondance is attached
which documents these efforts. Certification is expected by 5 May 1969.

3.3 PILOT COMPETENCY - Following the procedures of OPNAVINST. 9290.3,
the attached letter has been.sent to GAEC requesting the particulars
of their training programs and requireménts. Certification is expected
by 5 May 1969, '
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3.4 OPERATIONAL SAFETY - The aspects of operational safety will
o2 satisfied through ares clearences cbtained by NAVOCEANO Code Ci8
(OPNAVINST. 9290.3).

TECHNICAL PROCEDURES

4.1 EVENTS LOCATION AND SCHEDULE - The dates of various events and
the personnel scheduling is presented in Table 1 and the areas of
operation shown in Figure 1. These dates are tentative and are

wholly dependent upon-the submersible's satisfactory completion of

gea trials. Personnel scheduling is also tentativé dependent upon
instrumentation performance as well as submersible performance.
The location of the submersible at the end of 30 days is extremely
difficult to predict. "It appears, however, that the minimum dig-
tance would be to a point slightly northeast of Cape Hatterag, IFf
2 1 knot speed can be maintained throughout the 30 days of drift,
the termination point will be approximately 673 miles from the

starting point off West Palm Beach.

4.2 SUPPORT SHIP - The support ship will be a chartered vessel from
which the submersible will be continuously tracked during Phases I

and II of the drift mission. The support ship will also serve as

the towlng platform and communications center prior to, during, and
afterthe nission. Oral communications with the submersible will be
maintained by the support ship which will also conduct certain work

in conjunction with the submersible. All ship-to-shore communications
(described in 4.3) will be conducted from the support ship. In opera-
tion, the ship will stay in constant tracking range of the submersible;
i1deally, directly above it when safety allows. When surfacing is
required the ship will see that the area 1s clear of ship traffic. A
dinghy and a rubber raft will be carried aboard the support ship and
will be used to carry personnel, stores and equipment between it and
the submersible. The details of the support ship's role and its spec~
ification are contained in the attached enclosure. Operations during
rehearsal are as tabulated in Table 2.

4.3 NAVIGATION

Surface - The support ship's geographic position will be nlotted
continuously from fixes obtained by LORAN-C. The ship's position
relative to the Gulf Stream boundaries will be obtained from the
ASWEPS aircraft which will also recommend.a course to keep the sub-
mersible within the center of the stream.

Subgurface — The submersible will be continuouwsly tracked from
the surface and its position plotted. To obtain the submersible’s
bearing relative to the ship a 4 kHz pinger will be used, which will
enit pulses a maximum of every two (2) seconds which are received
on the support ship by a baffled hydrophone. The operation of this
Pinger is controlled by the submersible crew and it will be secured



during acoustic tests. The rransponder is controlied by actuation
from top~side and is not operated by the submersible craw. Both
pinger and trensponder have their own battery packs. Ancther method
-of tracking the submersible is through its underweter telephone which
can, if required, be keyed to provide range and/of bearing. These
systems are shown graphically irn Figure 2.

4.4 AIRCRAFT SUPPORT - Utilizing its ART (Airbornme Radiaticn Theimom—
eter) to establish the Gulif Stream's boundaries, the aircraft willi
determine the support ship's position within the stream, This infor-
mation will be transferred to the support ship confines by radio at-sea.
This assistance shall be provided every three days during the cruise,
comeencing on the first day.

4.5 COMMUNICATIONS

Ship-to—sub - Oral communications with the submersible when sub=-
merged shall be maintained on a Straza Model ATM-503 underwater tele-
pnone {UQC). Communications with_ the.vehicle shall be corducted with
the submersible every 4 houra. In the event the UQC fails completely,
a backup system will be used congisting of mechenically keying = 12 kiz
transducer to transmi:i to the surface. The support ship will mechani-
cally key its 12 kHz sounding transducer to respond to the submersible.

On the surface, the submersible will communicate with the ghip via
en HF transceiver — Simpson Model 1504, 150 watt, and, for backup, a
citizen band Amphenol radio (5 miles range). (Figure 3)

_ Ship-to-Shore - Shore communications will be maintained through

a gingle side band transceiver aboard the support ship. Calis (SITREPS)
will be made to NAVOCEANO on a daily (24 hr.) basis. A backup radio
system will be provided through an appropriate Marine Operator from the
sunport ship.

Ship~to-Aircraft - Communication with the ASWEPS aircraft will be
maintained through the single side band transceiver on frequencies:
7835, 7500 and 11535 kHz. Dye tracers will be introduced by the sup-
pori ship for photography, and visual observation of this dye from
the aircraft will augment its support potential to BEN FRANKLIN,

4.6 SUBMERSIBLE OPERATIONS (GENERAL)

The entire submersible scientific program durlng the drift mission
is governed by the amount of electrical power required to maneuver the
submersible into the core of the etream, and by the amount of air re-
quired to blow ballast to ascend from 2000 feet to the near-surface
(600 £ft.) TIn the first instance a projected 2 hour of main propulsion
is budgeted daily. In the latter instance a total of six (6) complete
ascents and descents to 2000 feet are possible on one air charge.
During the rehearsal mission, attempts will be made to establish tech-
niques for recharging batteries and air tanks in order to extend the

4



usefulness of the vehicle for scientific work. .Under the present
ground rules of power, and aixr supply, the cruising plan shown on
Figure 4 will be followed. When the vehicle is not cruising 20
vo 30 feet above the bottom, it will be at 600 feet depth.

4.6.1 EQUIPMENT MOUNTING

ALl NAVOCEANO equipment will be mounted on BEN FRANKLIN as
shown ian Figure 5.

4.6.2 MEASUREMENTS SCHEDULE

Data will be collected on the following schedules: continuously,
periodically, and aperiodically throughout the 'mission,

Continuous Periedic Aperiodic
wacar sensor pod ambient light side scan gonsar
gravimeter light transmission sudb-bottom nrofiler
magnetomatar current meter photography

embiert noise stereo~photography

volume reverberation
bottom reflection
visual observations

The employment of oceanographic instruments is shown in Figure §.
The duration of employment will depend upon the amount of electricsl
power required to keep BEN FRANKLIN in the Stream's core.

4.6.3 'RESEARCH SEIP'S MEASUREMENTS

Between 2 to 14 Juna and 18 June to 2 July, & research ship 1is
scheduled to accompany the support gship and BEN FRANKLIN. The ship's role
will be to conduct measurements in conjunction with the submersible that
would be iInfeasible from the support ship. Additionally, GAEC personnel
on board the ship are planning to conduct various laboratory analyses
on skin swabs, urine samples, etc. of personnel aboard BEN FRANKLIN.

The ship will return to the most convenilent port for four (4) days
after 12 days at sea to change scientific personnel, The details.of
the ship's operation are described under separate specifications.

4.7 SCIENTIFIC INSTRUMENT ABORT CRITERIA

In addition to safe operation of tha submersible itself, failure
of certain instruments and systems both common to and separate from the
boat's operation are cause to abort the missicn and effect repairs. The
sclentific abort criteria are presented in Table 3. It is pointed out
that if communications and/or tracking instruments fail at any time
for longer than four (4) hours the submersible is required to surface.

5



5. ©DATA CCNTROL

All scientific deta collected on this mission will be retained
by NAVOCEANO personnel and hand-carried to NAVOCEANO for reduction.
A copy of the unelassifiad data will be made available to GAEC
follcwing reduction.
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i BEN FRANKLIN SUPPORT SHIP :
STATEMENT OF WORX

Tha chartered ship will be used as ‘a surface support ship, towing ‘
niatforin, communications/command center prior to, during and after che
Guli Streem dvift misalon of ‘the manned submersible BEN FRANKLIN. .

The charter will consist of three phases. The f£first phase will
be a 12 day periocd prior to the drift mission during which a rehersal
M of the wission will be conducted.off West Palm Beach, Florida., The
;' gacond phase will consist of the actual drift mission and will be a
:ﬁmax*mum of 36 days during which the support craft will tow BEN FRANKLIN

u;to its starting point off West Palm Beach and then track and communicata '

in the Culf Stream. Phase two will ba completed when the submersible
hag surfaced and the support ship tows her to the nearest designated
aort facility, probably New York City. Phase three will consist of a
minimum of 10 days during which the support ship will tow BEN FRANKLIN
glfrom its terminztion point back to West Palm Beach where the chartey
will terminate.: A NAVOCEANO representative will be aboard at all times
,'fand will di*ect the ship s supporz and scienuific efforts conceruiug

/ During all phaeses of this opération the support ship will be re~
ol quired to cavzy sufficlent crew to perform all routine underway ship=
woard duties f£ox 24 hours each day during the tenure of each phase.

‘Crewlng will also be 1eceséary to perform the special dutles of
towing, when required, and continuously tracking the submersible during
_'ipl submerged periods. The support ship may also be required te transt c*."‘

- small goods and personnel to and from the submersible via its rubbex '
4Lraft or small boats Transfer may also be Yequired between the support
i ehip end another ship which wzll agceonpany BEN FRANKLIN during the 28
L dan nrifajmisaiun.w e -._J'ﬁ}:ﬂ:-.. ! p

Pl et o L
. don .

[ mmae 1 F SO Uy

During any period ¢f BEN FRANKLIN's submergance the support shin,

: *when directad, will attempt to stay directly ovexr the submersible or

i at & distance not jeapordizing safe surfacing of the vehicla, Contin-

Eﬁ vous manning of the submersible tracking system on the support ship is

’}Lequired during the entire tenure of submergance, When the vehicle is .

ﬂﬂ prepering to surface the support ship will be required to clear the ST

i) area of any surface traffic that may hinder the vehicle's saie surfacing, ey
ﬁklit ie like*y that the support shilp will cruise the entire 28 day dura~ | wi-

";ﬁ ticn &t minimum speed and, possibly, even heading south to counteract R
Yithe atreams northe¥ly f£flow. The actual trackina/ope aciag procedure N{i

:hiuu ba cctc:mi ed duzing the pra-miaséon 12 day eruize of Zhace . . '
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#4244 cimes Juring che mission the ships fsthometer will be
o sartein and recoxd depih. Surface navigation will ba
lotend by huVul scientific personnel during thae entina

‘mission, who will zlso determine the ships positiloa relacive ©o the
" gubmersible and recommend proper course sod speed. to melstain the ope
i

L tdmen grack ing posltion. |
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'l;.aﬁy INLCATLONS

s Reutine or emergency surface communication will be conducted by
‘ 'fuue ship's master or his designate. Communications with NAVOCEANCG by
; v gingle side band will be conducted by NAVOCEANO personnel, as will
i © communicatior with the attending research ship or other craft invelved
Twith this mission. Sub-surface communication with the submersible will
{ ba conducted by the NAVOCEANO representative or his deaignate.

" $TVING SUPPORT :

12 As determined by the seniox 3 NAVOCEANG represencative, scuba
= 3 ;diving chpgo*t may be required,

In uhls case NAVUCE&NO divexs will

{ the divers evary tiTG they are requl*ed. Waen divars are in the ya:cx_
Lthady ssfety will ba conalde ed pa "‘mount over al‘ ther ospects of |
- ]
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‘entlfic experiments in conjunction with the submersible will ba
med &2 various periods, During these periods NAVOCEANO will
all “%a 1ccaaaa e personnel and aquipment end will periorm
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SR A BEN FRANKLIN \
i ; ' * 'SURFACE SU?PORT SnI’ S2ECIFICATIONS : 1
o Mizdwam apeed: .. 2~3 Knots ".5"' o i;f

CEFE ) ) ' !;

"”ﬂﬁkcfu$¢iﬁg Sneed; © 10 Xnous
5 Xnots in Sga:s;a;qio (BEN TRANKLIND
© 135 feet'(min):jkﬁ'zif'a if . ;
25 feet (min) ‘ o
.:ll Zeet (min) | 1

' HDu:&;ion'{at sea): 36 days; 24 hr/day cperation at min. apaed.

nerghing Accomodationt 10 seleatifie passengers.

1 Esho~Soundez : Capable of 15000 feet, with Gifft recorder o equive~
lent, o

I-U*derwater melephone: Range to 6000 fc.(ain).- Ccmpéﬁibla'with
«ILN/JQG-ZD at 8.0875 kdz, 400 w. . - SRR

' _a;cki1g A diractional hydrophone, ‘ghip-mounted, is Lequired to
g-'.Izmcu.vi.cie traclking of a sub-mounted pinger and tramsponder in direce
Teivicy of +1.5 degrees norizontal and +12 degrees in the vertical,

I"""Lfe Saving Equipment: Sufficient teo neat all maricime and Coast
Geaxd regulations afIECtng liteaavzng aquipment end regulaziona
I aoncerning the use thereoi, ; “

’f-10w1ﬁg Equipment: Equipment and spaces will be rvequired to tow -
:'tha BEN FRANKLIN ia sea states expected for the North Ataantic Ocaan

HES June. (See attachment) ' .-

| - S
A Alr Compresaor. One (1) compressor for seuba charging. One (1)
ihihigh pressure s (min 4,500 psi) and eLorage tanks fox ﬁecharging

‘I BEN FRANKLIN,

'Radto (Ship to shore): 1) A single side band radio will be G.F.E.
'.":2) Communications (Ship-to—shore) will be required. A cuiltable
'1;-"d*o with appropriate crystals for the mazine Oper&uﬁaﬂ at Mi&ﬁap
,”;jgﬁ gioarville,. charlestOWﬂ, Vorfo%k and New ¥cr¢. ;-L,E;yq;.:
T i, e R ¥ e




‘ Motgr Lounch: & ..:L:*.i-mn 16 fro (L00) movow launsh will Le waguived
.Ica.. sub~zo=ahiy transportailon, , '

A 10 man capacity wubber life raft wish min., 10 .1.
vired fov subeto=shin *"a-:apor..ation in wough weathots
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