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THIS AGREEMENT, effective as of the firgt day of June, 1966, by and between
GRUMMAN ATRCRAFT ENGINEERING CORPORATION, a New York corporation, having its
prineipal place of business at Bethpage, New York (hereinafter referred to ag
"Grumman"), and JACQUES PICCARD, an individual, residing at 9 Chemin de Fontanettaz,
1012 Lausanne, Switzerland (hereinafter referred to as "Piccard"),

WITNESSETH:

WHEREAS, Grumman and Piceard entered into an Agreement effective as of the
first day of February, 1966; and

WHEREAS, Article 4 of sgaid Agreement provides for a study of the proposed
PX-15 vehicle and for making certain determinations; and

WHEREAS, the said Article 4 aiso provides that if a vehicle is to be comn
structed the parties shall enter into negotiations for a eonatruction contract
for such vehicle; and

WHEREAS, said Article 4 also provides for a design fee in the amount of
$150,000 and that title to the design and the materials ang components allocated
to the construction of the PX-15 shall be vested in Grumman; and

WHEREAS, it has been determined to proceed with construction of a modified
PX-15 vehicle;

NOW, THEREFORE, in consideraticn of the premises and of the mutual promises

herein contained, the parties do hereby agree ag follows:



A

DESCRIPTION OF THE MODIFIED PX-15 VEHICLE

The modified PX-15 is an underwater work vehicle with a collapse depth
of 4000 feet and a capability for long periods of submerged operation. It
can carry up to 10 men and all types of scientific and experimental pay=
loads. This submarine vehicle has provisions for convertability. Intep-
changeable sections will allow various scientific experiments, diver systems,
and cther alternative configurations to utilize the basic Propulsion and
control part of the vehicle.

The vehicle will meet American Bureau of Shipping certification require-
ments.

A complete description of the vehicle is contained in Appendix C,

entitled "PX-15 General Specification”, attached hereto and made a part

hereof,



PICCARD/GRUMMAN TASK DIVISION

Piccard will be responsible for systems management during construetion

and initial trials including design and insuring construction of good work-
manship and material. Grumman's responsibilities will be in the areas of
uverall supervision responsibility for the complete PX-15 and in the areas
of hull structursl verifieation, life support mission profile and objectives
and miscellaneous technical advice as requested. Grumman's tasksg are nore
fully set forth in Paragraph 4 below, and Piccard's tasks are niore fully

set forth in Paragraph 5 below. More specifically, however, the tabulation

below will list specific areas of task division:

Responsibility
Grumman Grumman
Task Bethpege Lausanne DNMecard
Migsion Related Tasks:
Mission profile definition x
Power profile - X
Meneuvering requirements x
Scientific objectiveé b4
Instrumentation and experiments b4
Applied Loads X
Design Verification:
Compliance with GARC techniques x
Establighment of lesign margin x
Certification X

Vehicle Design:

Life suppcrt, general

3reathing atmosphere
Temperature and humidity econtrol
Potable water (hot)

Wash water

Focd

Waste Management
Clothing

Fire Extinguishing
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Responsibility
Grumman Grumman
Task Bethpage Lausanne Picecard

Yehiele Structural Degign:

Pressure hull geometry X
Pressure hull division X

Hard psints X

Conning Tower, ballast, deck,

battery box, interior, etc. X

Propulsion System:

Motors selection x
Battery selection X

Inverter selection x

Propulsion installation & Control System X

Controlas and Displays

Electrical Power System X

Trim and Ballast System x

Communication x

Navigation x

Fluid Power:
W
Hydraulic x

Pneumsatic X

Supp-rt Equipment (shore site) X




k.

SERVICES FOR WHICH GRUMMAN IS RESPONSTBLE

Grumman maintains overall supervision respongibility for the complete PX-15
but has gelegated  system responsibility for vehicle construction and initial
test with Piccard., To aid in the design verification, specification and cer-
tification compliance, two resident engineers will be maintained at Lausanne,
Switzerland. TIn addition, Grumman will supply the Life Support System.

4.1 Resident Systems Fngineer

On cr before August 1, 1966, Grumman will Supply a Resident Systems
Engineer to work et Lausanne, Switzerlani, for the duration of the PX-15
lesign, ccnstruction ani the Furopean acceptance trials. The Resident
Systems Engineer will be the senior Grumman man at Tausanne and will be
responsible.£0r the Grumman approval of all vehicle s3s tems.

The Resident Systems Fngineer will be responsible for all engineering
liaigon between the Grumman Bethpage, and the Lausanne aperation. He will
keep a current account of all progress on the PX-15, reporting this progress
weekly te Grumman bFethpage. Vehicle construction problems, or design
problens, requiring the assistance of Grumman Bethpage personnel will be
reported immediétely. The orderly transmittal of all engineering dats
will be cooréinated by ghe.Resident Systems Engineer. All transfer of
documents between Lausanne and Bethpage will require his signature.A Design
changes, and all new drawings, will require the signature of the Resident
Systems Engineer.

The Resident Systems Engineer will also authorize the expeditious
purchase of all iﬁems nct specifically anticipated by this contract.

This would include all miscellaneous systems, all small hardware, and

emergency items, required to achieve the Major Milestones (Appendix B).



The Resident Systems Engineer will algo interpret suggesgted chnhge.
initiated by Bethpage in order to insure tneirp accomplishment in the
production vehicle with minimum impact on schedule,

All Engineering Reports prepared by Piccard will require the sig-
nature of the Regident Systems Engineer. The Purpuse of his signature

s to insure the broper content of each report and the coordination of
the report with respect to the overall project. The Resident Systems
Engineer will not be responsitle for the accuracy of the data prcnented,
and will sign documents without delay, prov¢d1ng the content ig adnqnately
bresented. Where a question arises ag to the technical accuracy, reports
wlll be signed with reservation, and the matter reported immediately to
rurman Bethpage‘for.evalﬁation.

The Resident Systems Engineer will be adequately familiar with the
content of zl11 feports to 1llentify inconsistencies, ani vther areas which
appear questicnaivle, and whieh would be generally of concern to Grumman |
Bethpage. i o

Resident Structiral Fngineer

On or before August 1, 1966, Grumman Wlll Supply a Resident Structupal
Engineer to work at Lausanne, Switzerland, for tne duration of the PX-15
design, construction and the Furcpean acceptance trials.

The Resident Structufél ingineer will we responsible for Grumman
approval of the structural adequacy of the vehicle. de will moniter
the structural design of the vehiele as well as approve all reports and
drawings.

Also, he will maintain cognizance of Piccard's efforta with the
American Bureau of Shipping, London, to assure vehicle certification.

He will determine adequacy of construction techniques and agsure

that the construction meets American Bureau of Shipping requirements.
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Transient Technical Help

Grumman will supply occasional technical specialists on a transient
basis in Lausanne, Switzerland, whenever a requirement exists in the
opinion of the Resident Systems Engineer.

Crumman Bethpage

Grumman will supply & staff of at least five engineers in Bethpage
in oruer tc provide ihe timely technical suppert for the PX-15 praject
described in Paragraph 3, "Piccard/Grwman Task Division,"

Life Suppert Systew

Grumman is responsible for the Jesién, déveloﬁment and fabrication
of the Life Suppert Systems. 7This will inélude any interim systems that
may be reqiired and the ultimate system along‘ﬁith any necessary spares
ar expendéhlé‘matexxals.

The Atmosphere cuntrol System is defined to include all components
that are required i maintain an air sapply that will have o temperature

in the range or 65°F t- 80°F; a relative humidity of 659 + 209; 02 content

‘not less than 20%; and a CO; content not in excess of l%. In addition,

the Life Support Syéfem will include the Potable Hot Water System designed

to supply fater for food preparation st temperatures not less than 150°F

(this ineludes insulated storage tanks). The wash water reclamation and
pumping system (the wash water tanks will be built-in by Piccard); the

food supply for 6 men for L2 days (storage will be Plceard's responsibilities);
the waste managéﬁent system including special toilets, urinals and

agsociated waste helding tanks; fire extinguishers. All the above

items will be'designed, devélcped and fabricated .r procured by Grumman

and installed on the velicle by Piceari.

Grummen will submit an envelope requirement to Piceard onp or before

1 August 1966.



Piccard will submit a drawing showing the proposed loecation for

{
the systems tc Grumman on or before July 1, 1966.

Grumman will inform Plccarl of the Electrical Power Load Profile
for the systems on or before August 1, 1966.

Grumian will submit 4 Piceard a techniesal description of the opera-
tion and maintenance of the systems on or before September l,_1966.

Grumman will deliver the systems to Piceard on or before October
15, 1966. These systems will be installed by Piccard's employees under
the cignizance of the Gramman Resident Systems EZngineer. Grumman will
supply the necessary spares und expenlables to support the vehicle's
operation for the eqﬁivalenf of one month mission. If the final systems
are net availasble at that date, Grumman will prcvide interim systems
that will be adequate to sustain the Furopean Acceptance Trials. In

the latter case, the ultimate systems will be installed in the United

States by Grumman.

SERVICES T'OR WHICH PICCARD IS RESPONSIDIE

- As Systems Manager for the PX-15 vehicle, it is Piccard's responsibility
for all organizational work reguired for the design, construction, American
Bureau of Snipping cértifidation, schedule ani initial trials for the vehicle.
It is understood that Piccard will Aevote apprdxiﬁately 3/& of his time to
the PX-15 project prior to initial trials. The remainder of his time g to
be in accordance with the Agreement Jated the first day of February, 1966.
Commencing 1 June 1966 regular employees of Piccard will devote full time
to the PX-15 project and its missions constituting a minimum of 4 and % A=
years per year. In addition, Picecard will hire the following additional
labor for a period of one year per man to commence as soon as practical:

l. Two Iraftasmen
2. One engineer

3. The equivalent of 1 man-year of part-time Glovanola Brothers, 8.A, labor.
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PIRCHASTIIG AFD COST LIMITATTON

Grumman is to purchase the major PX-15 gystems with Purchase orders
1ssued from Bethpage. Although Picecard is respomsible for the succesgful
accomplishment of these major systems, their purchase is not part of his
financial responsibility.

The payment for these systems will be ma e by Crumman through Picecard's
office. DPurchase orders will be initiated at Zrirman Bethpage and forwarded
to Piccard who will contact the respective suppliers for & guote to Grumman
Bethpage via Piceard.

These major systems cre:

a) M.tor

b) Inverter

¢) Battery

d)  Hull

As it will ke fabricate? ty Giovanola Brothers, S.4., the hull conaigts
of a completé structural assembly incluling the keel, the ballasts and the
reinforcement rlngs and provisicn for the installation of the V1ew1ng ports,
battery boxes, and hatches. Giovancla will heat treat this assembly.

- This separate contract with Giovenola will be written +to inelude (2)
spare hemigpherical blankg, It will also include any tooling that will be
required to locate holes on the flange of hull sections that may be added
to the PX-15 in subsequent configurations.

Any additioﬁal huli equipment is covered by Appendix A and ig considered
part of Piceard’s financial resp nsibility. Piccard is t- purchase all items

described in Appendix A.
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PAYMENT 5"
For the additicnal labor referred to in Articl%/K,Piccard is to be

paid a total of $60,000 at the rate of $5,000 per month. These sums are

the total reimbursement for the salaries and overiead expenses of such
additionael labor and ineludes all expenses such asg wages, sick leave,
vacations, contributions to pension or retirerent blans, taxes, depreciation,

repairs, maintenance, insurance, telephone ani loecal travel and subsistenca.

Office‘equipmeﬁt in excess of a value cf § shall become the
property of Piceard.

Piccard is tc be paid for the purchase of items listed in Appendix A
by using a demani account maintainei by Grumsan at the Banque Cantonale
Vandoise, Lausanne. Checks drawn on thls account are tc be signed both
by Picecard and the Resident Grumman Systems Engineer. An initial deposit
of $100,000 is tc be made by 15 June 1966 and the aceount maintained at a
minimum of $50,000 until lake tests are completed.

Piccard is to be paii a design fee in the ambunt-of $150,000 as
provided for herein. $50,000 shall be apii upon execution of this Agree-
ment and $100,000 upon successful c mpletion and Jemonstration of the
vehicle in Zurope as elsewhere speciried herein.

Up~n the payment of the $150,000 de51gﬁ fee, Grumman will be considered
the design owner. Grumman may build additional units, permit others to

tuild units or sell the design, without additicnal payment to Piccard.



COST REPORTS
A cost limitation is deseribed in Appendix A.

Piccard is to repurt expenditures against the cust limits of Appendix A

on the 15th day of each month for the period through the end of the previous
month. These repurts are to be signed by the Resident Systems Engineer.
These reports shall indicate: (1) costs incurred through the end of the
previous month; (2) funds cbligated, and; (3) the current prediction of cogt

at completion for each item in Appendix A.

In the event any item exceeds its cost limit, Piccard shall demonstrate
that another will be sufficiently below tu keep tne tital under the limit. 8Such
demonstration must be documented with legal contract offers ani shall be to
the satisfaction of ijalter Scott of Grumman.

In the event cost cannct be maintained accdrding to the limit or the
conditions described above, the parties shall enter into a negotiation to

decide upon a revised course of aciion for the PX-15 prograi.

DOCUMENTATION

In order to monltor construction and insure compliance with the wvehicle
design specifications and certification requirements, specific documentation
will be required. The on-site Grumman Engineering representatives will monitor
design and construction progress through the documentation repxts.

9.1 Purpose

The purpuse of these reports is to:

o} Insure compliance with the specificationé.

a Recor i what was actually done in order to facilitate subsequent changes.

o Indicate the reaso-ns for what wag done to benefit futurs deaigns.

o Insure the safety of personnel by allowing a comprehensive review

of all systems prior to launchk of the vehicle.

o Meet American Bureau of Shipping certification requirements for

documentation.



g.2

9.3

9.4

Repurt Listing

The documentation will consist of both preliminary and final reports
which describe the systeme listed below:

Bagic pressure hull

Electrical power supply

Hrdraulic and pneumatic system

Life support - breathing atmosphere (from Grumman Bethpage)

Life support - general

Navigation and control

Ballast and trim system

Propulsion system
Safely systems
Svpport requirements

Timing

The remorts should be available fir Grumman berusal in time for
Grumman Bethpage to render aid in an ingtance of an unexpected problem.
Preliminery reports should he submitted to the on-site Grumman Resident
Systems Engineer no later than twc months prisr to launck. Final reports

may be submitted within two months of the project completion.

Content

The content of tne reports should be a8 concise as pussible, come
sigstent with the subsystems described. The intent is to present adequate
data to completely describe each subsystem. This will include drawings
of all parts not purchased; and performance capabilities when applicable.

Each report will include a recommendation fop operational spares that will

be requirei to 3upport the operation of the pPX-1% through 1967. Each report must

include a handbook section describing how to operate each subsystem,
Grumman intends to maintain the production schedule by not imposing

unnecessary documentatisn, and for this reason, the content is not cute

lined here in detail,



3.5 Approval
Generally, all reports will be epproved by the Grumman Resident

Systems Engineer at the construction site, subject to review aé Grumman
Bethpage. Grumman approval of any subsystem design does not relieve
Piccari .f the reépnnsibility of meeting perfﬁrmance gpecifications.

If upon careful examination of a preliminary subsystem-repqrt,
Grumman tetermines thaet a change is required, such changes will be made
upn mutial agreement with Piccard. ‘Major changes wiich affect either
schedule ~r cost will require negztiatijn, so that alternatives may be
cunsicdered for winimum impact on either cost or schedule. -

9.6 Compliance with Specificati ms

A preliminary set orf P¢-15 performance ani design specifications 1s
included as part of tnls cuntract. A final set of mutually agreed upon
specirications will be determined prior to August 15, 1966. The require-
ments of these final gpecifications wili deécribe in Jetall the vehiale
and 1ts performance. The venicle will be expected to meet these require-
ments to Grumman's satizfaction.

It is recognizel taat there is interdependence between the Picoard
design task and the Grumman supplied 1life suppnrt:system. Piccard will
be relieved of responsibility of performsnce compliance in thoge areas
eflected by the Grumman life suppirt system if i1t does not meet its

specificaticn or production delivery 3late,

SCHEDULE
Present plans call for Drift Mission uge of the vehicle during early

summer 1267. The Drift Mission can be completed only d.ring the summes
months, May through July. Therefure, 1967 drift accomplishment will depend

upon completion of the demonstration test in Lake Geneva by 1 April 1967,
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If the demonstration as sdescribed in Section 4 of this contract is not
completed prior to 1 April 1967, Drift Mission operation will be postponed

until 1968, 1In thias case, operational development of the vehicle will be

conducted in Europe.

Grumman shall determine whether there i{s sufficient support for the
Draft Mission in scientific circles by 1 September 1966. Thig determination
is predicated on Piccard furnishing 2 report of suppart for such mission
and Piccard shall submit such report to be received not later than 15 August
1966 which shall list committed, as well as expected financial and material
support for the drift program. If Grumman determines to proceed with the
Drift Mission, such determination 1s for 1967 only and will not apply to a

Drift Mission for 1968, if 1968 becomes a conaideration,

PROGRESS REPORTING

Progress reporta shall be malde to Grumman Bethpage every two weeks in
accordance with the schedule plan, Appeniix B. The report will indicate
whether an event has occurred or whiat the current predicted date is for each

L |

event in Appendix B.

Any recommended changes to the schedule pldn as the progrem evolves

shall be reviewed by the Grumman Resident Systems Engineer mnd submitted

to Walter Scott.

TESTING AND DFXONSTRATION

The vehicle and all subsystems will be adequately tested to insure system
performance and safety before the Furopean acceptance trial.

12.1 System Performance Tegta

Teating - Tests devised by Picecard and approved and witnessed by the
Grumman Resident Systems Engineer will be performed on the following

major subgystemg;:
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Hull - leak test wil Jouls, —ooisvan. a & L3 ani hatehes
Electrical Power Subsystem - including an exercise of the batteries

tnat will be the equivalent of (&)
Drift Mission~recharge cycles.

Propulsion System

life Support

Vehicle Navigation and Control - Underwater Stability

Ballast System

Hydraulles and Pncusnstics.
The tests will be devised to prove $i tem capability in compliance with
specification requirements. In generwl, tegting should follow a procedure
of gradual build-up to maxiruws capability to insure adequate safaty for
bPerscnnel.

No public diselosure or witnessing of any teats is to be permitted

before the final acceptance der:~nstration.

Europeun Acceplance Trial

Upn satisfectory completion of tae subgystem tests, the PX-15
will be approved for the Buropean ACCLptance.Trials. This will be done
in Burope, and will demonstrate total vehicle capabllity. -

The vehicle will be required to perform the following mission
profile with a Grumman cbgerver on board and with all méjor systems
operating and wiﬁﬂ welght compensation to approximate the Drift Mission
configuration.

(1) Cruise 10 km on the surfuce at or above 4 knots.

(2) Dive to a depth of 3.0 reters, remaining stabilized at 300 meters

+20 meters for 10 minutes.
(3) Climb to 100 meters and cruise gubmerged for a distance of 10 km

at 3 knots or faster.

() Redive to 300 meters, remaining at 300 meters +20 meters for 10 minutes.

(5) Return to the surface anl cruise back 10 km at a speed of U4 knots
or greater.

(6) Demonstrate emergency procedure in harbor,

(7‘ Ranshavre= hattartian

e T
¢ gy -,
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Approval of the. Eurcpean Acceptance Trials will be contingent on
the satlsfactory operation of all primary sgbayatema. Minor malfunctions
which do not affect crew safety will n>t invalidate the Eurcpean Acceptance

Trialsa Fallure of major subsystems to perform to aspecification require-

ments during the trials will require either a complete repeat of the mission

profile, or with Grumman apprcval, repeat of an appropriate portion of

the trial. A1l of this rilssion to be done without external povwer or

support, except telephone.

—tor—
/3 Aeeieloil Temmination

(a) This contract shall terminate automaticélly in the event

that Piccard should die prior to the contemplated expiration of the con-
tract. Such termination shall become effective on the date of Piccard'a
death, and Grumman sha}l thereafter have no further obligation to make pay~ [

mMente wadev-ATTIrTE A hiress c«cept for services rendered and reimbursable

expenses incurred by Piccard or his employees prior to the date of death,

(b) This contract may also be terminated by Grumman on fifteen
(15) days' advance written notice if Piccard shall be Prevented from
performing his personal Bervices hereunder by reason of illness or injury
for a period of thirtyu(BO) Buccessive days. Grumman's notice shall
specify the date on which such fuermanation shall become effective. Either
pParty may terminate this contracre upon fiftecen (15) days' advance notice
to the other i{f the other party shali be undole, by force ma jeure, to
carry out his obligations under thig contract, either wholly or in parc;
provided that the period during waich the force ma jeure prevented such
performance Bhail have extended not legg than thirty (30) days. As used
herein the term "force majeure" ghall mean acts of God, strikes or other
industrial disturbances, wars, explosions, fires, floods or any other
€ause not within the control of the party whose performance ig prevented

and without guch narru¥s Fantr me oo
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Article & the Tespective obligationg and righta of the pPartiea hereunder
8hall terminate except for those obligationg . which continue beyond the

noxmal expiration of the contract,

(d) In the event of termination of this contrace prior to the formal
acceptance of the PX-15 by Grumman, all hardware and software related to the
FX-15 and in the possession of Piccard's office or employees shalil become
the immediate Property of Grumman, Furthermore, any outstanding design or
construction obligations made by Piccard relating to the PX-15 shall be
assumed by Grumman, provided that such obligations have been entered into

a8 provided for elsewhere herein,

/E;Z'**rtfe+e—++r Formal Acceptance and Opecration of the PX-15

#

|

The PX-15 shall be fbrmally accepted by Grumman and become Grumman's
sole property and responsibility upon Plccard's earning of the final pay-
ment of the design fee as pProvided for elsewhere in this contract, At such
formal acceptance, or as soon thereasfter as is practig?h? the parties shall
enter into negotiations for a contract to describe the specific plans for

utilizing the PX-15 and the responsibilities of Grumman and Piccard.

/5 Prr'é-t-e-l-:—:: Notices

Any notices to be given hereunder shall be deemed sufficiently
given if gent in writing or by cable to the other party at the addregg
first above wfittén. Notices to Grumman shall be gent to the attention
of Walter Scott, and ail notices and approvals to ba given by Grumman
8hail be given by Mr. Scott °r such other person ag Grumman may degignate

in writing.
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1.

CONTRACT

PURPOSE

This agreement, effective as of the first day of June 1965, by and between
Grumman Aircraft Engineering Corporation, a New York corpuration, having its
principal place of buginess at Bethpage, New Yurk (hereinafter referred to as
"Grurman"), and Jacques Pieccard, an individual, residing at 9 chemin de Fontan-
ettaz, 1012 Lausanne, Switzerland (hereinafter referred t- as "Pieccard"),

On the first day of February 1966, Grumman and Piccard entered into a
five year contract covering the services of Piccard to Grumman in the rields
of oceanography and ocean engineering. Article 4 of this five year contract
entitled Construction of Vehicle described a Joint study of an undersea vehicle
celled the PX-15 with requirements for a construction contract shiould the
parties agree to undertake conmstruction of the vehicle.

On 18 May, a decision was made by Grumman nanagement t- Proceed with the

construction of the PX-15 wvehicle. The decision to proceed frollows:

"... to proceed with the European constructisn sf the
PX-15 modified ts incorp.rate two, flange-t'pe sevara-
tions permitting future insertion »f alternate secti:ns
and alsc modified to include nmounting areas for Miture
addition of a manipulator, legs and otner accegs ries
and that initial planned use of the PX-15 be tue qulf
Stream Drift Mission. Piccard is to pursue outside
suppurt of the Drift Mission.”

This contract ig an agreerent between Orirmman and Ficcard for the con-

struction of the PX-15 mondified asg specified above.
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ZSCRIPTION OF THE MCDIFIED PX-15 VEHICLE

The modified PX-15 is an underwater work vehicle with a collapse depth
of 4000 feet and a capability for long pericds of submerged operation. It
can carry up to 10 men and all types of scientific and experimental payloads.
This submarine vehiele has provisions for convertability. Interchangeable
sections will allow various scientific experiments, Jiver systems, and other
alternative cocnfigurations to utilize the basic propulsivn and control part
of the wvehicle,

Propulsive power is provided by four 25 hsrsepower electric motors, each
having variable thrust level and direction for contral,

The vehicle will have gufficient structural rigility to remain stable
at depth in the water.

The vehicle will meet American Bureau of Shippin: ‘“ertification require~
ments.

A complete description of the vehicle is contained in Appendix C, entitlead

"P¥-15 General Specification."



PICCARD/GRUMMAN TASK DIVISION

In general, systems management for the PX-15 will be the responsibility

of Piccard. (Crumman assistance will be in the areas or hull structurzl veri-

Fication, mission profile and objectives and miscellanecus tecinieal advige

as requested. The specific tasks that follow will supplement ani expznd upoun

this philosophy.

Task

Mission Related Tasks:

Misslon profile definition
Puower profile

Maneuvering requirements
Scientifie objectives

Instrumentation and experiments

Applied Loads

Design Verification:

Compliance with GAEC technigques
Establishment of design margin

Certification

Vehicle Design;

Life support, breathing atmosphere

Life support, general

Temperature ani humidity control

Poetable water
Wash water

Food

Waste management
Clothing

Fire Extinguisher
Medical

Responsibilits
Grumman Grunman
Bethpage Laisanne  Piceard

b

MM MM KX M



Respensibility
Grumman Grurmian
Task Bethpage Iicuganne Piccarl

¥a2hicle Struectural Degign;

Pressure hull geometry
Pressure hull division X
Hard points X
Conning Tower, ballast, deck,

battery box, interior, etc. 4

Propulsiun System:

Motors selection X
Battery selection X
Inverter selection X
Speed controsl system

Thrust vector controls

Prcopulsicn installation X

Controls and Displays

Electrical Power System X

Irim and Brllast System b1

Communication X

Navigation x

Fluid Power:
Hydraulic X

Prieumatic

Support Equipment X
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k. SERVICES FOR WHICH GRUMMAN IS RESPONSIBLE
Grumman maintains overall supervision responsibility for the complete
PX-15 but has vested system responsibility for vehicle construction and initial
test with Piccard. To aid in the design verification, specification and cer-
tification compliance, two resident engineers will be maintained at Lausanne,
Switzerland. In additicn, Grumman will supply the Life Support System.

4.1 Resident Systems Engineer

On or before August 1, 1966, Grumman will supply a Resident Systems
Engineer to work at Lansanne, Switzerland, for the Juration of the PX-15
design, constriuction and the Furcpean ascceptance trials. The Resident
Systems Engineer will be the senivr Grumman man at Tausanne and will be
responsible for the Grumman approval of all vehicle sys tems.

The Resident Systems Engineer will be responsible for all engineering
liaison between the Grumman Bethpage, and the Lausanne cperation. He will
keep a current account of all progress on the PX-15, rep-rting this progress
weekly to Grumman Bethpage. Vehicle construction problems, or design
problems, requiring the assistance of Grumman Bethpage perscnnel will be
reported immediately. The orderly transmittal of all engineering data
will be coordinated by the Resident Systems Engineer. All transfer of
documents between Lausanne and Bethpage will require his signature. Design
changes, and all new drawings, will require the signature of the Resident
Systems Engineer.

The Resident Systems Engineer will alsc authorize the expeditious
purchase of all items nct specifically anticipated by this contract.

This would include all miscellaneous systems, all small hardware, and

emergency items, required to achieve the Major Milestcnes (Appendix B).



The Resident Systems Engineer will also interpret svpzested changes
initiated by Bethpage in order to insure their accomplishment in the
production vehicle with minimum impact on schedule.

All Engineering Reports prepared by Piceard will requirs tle sig-
nature of the Resident Systems Engineer. The purpose of his Signature
is tu insure the proper content of each report and tie coordination of
the report with respect to the overall project. The Nesilent Systems
Engineer will not be responsible for the accuracy of the lata presented,
and will sign documents without delay, providing the content is adequately
bresented. Where a question arises as to the teclinical accuracy, reports
will be signed with reservation, and the matter reported linmediately to
Bethpage for evaluation.

The Resident Systems Engineer will be adequately familisr with the
content of all reports to "spoct" inconsistencies, and other areas which
appear questionable, and which would be generally of concarn to Crumman
Bethpage.

Resident Siruct.ral Encineer

On or before August 1, 1966, Grumman will supply a Resiient Structural
Engineer to work at Lausenne, Switzerland, for the duration of the PX-15
design, construction and the Furopean acceptance trisls.

The Resident Structural Engineer will be responsible f:y Grummen
approval of the structural adequacy of the vehicle. e will monitar
the structural design of the vehicle as well asg appr:ve all repurts and
drawings.

Also, he will maintain cognizance of Piccard's effcrts with the
American Bureau of Shipping, London, to assure vehicle certification.

fde will determine adequacy of construction techniques ani assure

that the construction meets American Bureau of 3hipping requirements.



4.3 Transient Technical Help

Grumman will supply oceagsional technical specialists on o transient
basis in Lausanne, Switzerland, whenever a reguirenent exists in the
opinion of the Resident Systems Engineer,

.4 Grumman Bethpage

Grumman will supply a staff of at least five engineers in Lriapage
in order to provide the timely technical support for the Px-15 praject
described in Paragraph 3, "Piceard/Grumman Task Division."

.5 Lire Suppert System

Grumman 1s responsible for the design, development and Tabrication
of the Life Sﬁppcrt Systems. This will include any interim s:gtens that
may be reguired and the ultimate system along with any necessary gspares
Or expenidable materiais.

The Atmosphere Control System 1s defined to inelude all cuponents
that are required tu maintain an air supply that will have a temperature
in the range of 65°F to 80°F; a relative huridity of 55% + 154, 02 content
not less than 20%; and a CO, content not in excess of 1%. In addition,
the Life Support System will include the Potable Hot Water System designed
to supply water for food bPreparation at temperatures not less than 150°F
(this includes insulated sturage tanks). The wash water reclamation and
pumping system (the wash water tanks will be built-in by Picecard); the
food supply for 6 men for 42 days (storage will be Piccard's responaibilitias);
the waste management system including special toilets, urinals and
associated waste holding tanks; fire exti. -uishers. All the abcve
items will be designed, develcped and fabricated by Grummen snd installed
on the vehicle by Picecard.

Crumman will submit an envelope requirement to Piccard on or before

June 15, 1966.



Piccard will submit a drawing showing the proposed location for the
systems to Grumman on or before July 1, 1966.

Grumman will inform Piccard of the Electrical Power Ioad Profile
for the systems on or before August 1, 1966.

Grumman will submit to Piccard a technical descripticn of theopera-
tion and maintenance of the systems on or before September 1, 1366,

Grumman will deliver the systems to Piccard on or before October
15, 1966. These systems will be installed by Piccard's employees under
the cognizance of the Grumman Resident Systems FEngineer. Crummran will
Supply the necessary spares and expenlables to support the vehicle's
operation for the equivalent of a vne month mission. TIf the final systems
are not available at that date, Grumman will provide interim systens
that will be adequate to sustain the European acceptance trials. In

the latter case, the wltimate systems will be installed in the United

States by Grumman.

SERVICES FOR WHICH PICCARD IS RESPONSIBLE

It is understood that Piccard will devote approximately 3/4 of his time
to the PX-15 project prior to initial trials. The remainder to be general
oceanographic/ocean engineering, marketing, etc., as specified by Mr. jfalter
Scott of Grumman.

Piccard is the Systems Manager for the PX-15 vehicle construction, systems
performance tests and the Eurcpean acceptance trials. This meens that all
organizational work required for the design, construction, American kureau of
Shipping certification, schedule and initial trials for the vehicle will be

haniled through Piccard's office and be hig resprmsibility. Finasnecial arrange-

ments will be handled through Piccard's office but with specific Grumman approval.
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It shall also be Piccard's responsibility that the PX-15 be well deéigncd

and constructed according to best commercial practice in a good and workman

manner.,

5.1 Employees of Plceard - Services

Commencing 1 June 1966, regular employees of Piccari will devote

full time to the PX-15 and its missions, constituting a minimum of L and

% man-years per year.

5.2 Additional Employees of Piccard - Services

Piccard will hire the following additional labor for a period of
¢ne year per man to commence a8 soon ag practical:
o] Two draftsmen

C One engineer

o The equivalent of 1 man-year of part-time Giovancla labor.

Plecard is to pay the salaries and overhead expenses of thesc people.
Overheal is to ineclude all expenses of employront such as office space
and equipment, telephone, local travel, ete. Office equipment is to
become the property of Piceard.

Piccard to be paid a total not to exceed $60,000 for the above addi-
tional labor and expenses, at the rate of approximately $5,000 per month.

Grumman is to be billed for an amount equal to the cost to Piccard.

PURCHASES TG BE NEGOTIATED UNDER SEPARATE CONZRACTS

A fixed priece contract will be negotiated for certain mzjor srsters.
Although Piccard is responsible for the successful accomplisiment of these
majcr systems, their purchase is nct part of his finaneial respmsibility.

The payment for these systems will be made by Grumman through Piceari's
office. Purchase orders will be initiated at Grumman Rethpag: ani forvaried
to Piccard who will contact the respective suppliers for a quote to Grumman

Bethpage via Piccard.



These major systems are:
a) Motor
b)  Inverter
¢) Battery
d) Hull
As it will be fabricated by Giovancla 3r.tl.ors 3.A., the hull
consists of a complete structural assembly including the keel, the
ballasts and the reinforcement rings ani provision for the installation
of the viewing ports, battery boxes, and hatches. Giuvanola will heat
treat this assembly.
This separate contract with Giovan>la will be -ritten to include
(2) spare hemispherical blanks. It will also include any tooling that
will be required to locate holes on‘the flange of hull sections that
may be added to the PX-15 in subsequent configurations.
Any additional hull equipment is covered by Appendix A and is

considered part of Piceard's financial respensibility.

PURCHASES FOR WHICH PICCARD IS RESPONSIRLE

A cost 1imlt has been established for the Pi-15 program. This cost limit
is described in Appendix A. The cost 1limit covers the complete PX~-15 vehicle
with the exception of the items described in Puragr-ph 6.

Piccard is tc purchase all items described in Apponiix A anl is to main-
tain cost accounting and cost control over all items listed.

Payments for items on this list will be made by Piceard throush a demand
account maintained by Grumman for PX-15 development at the Banque Cuantonale
Vandoise, Lausanne. Checks -drawn on this account ars to be signed both by
Piccard and the Resident Grumman Systems Engineer. An initial deposit of
$100,000 is to be made by 15 June 1966 and the account naintzined at a minimum

of $50,000 until lake tests are completed.
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COST REPORTS

Piccard is to report expenditures against the cost limits of Appendix A
cn the 15th day of each month for the period through the end of the previous
month. These reperts are to be signed by the Resident Systems Engineer.
These reports shall indicate: (1)} costs incurred through the end of the
previous month; (2) funds obligated, and; (3) the current preaiction of cost
at completion for each item in Appendix A.

Tn the event any item exceeds its cost limit, Piccard shall demonstrate
that another will be sufficiently below to keep the total the limit. Such
demonstration must be documented with legal contract offers and shall be to
the satisfaction of Walter 8cott of Grumman.

In the event cost cannot be maintained according to the limit or the
conditions described above, the parties shall énter into a negotiatiomn to

decide upon a course of action for the PX-15 program.

DOCUMENTATION

In order to monitor comstruction and ins.ire compliance with the vehicle
design specifications and certification requirements, gpecific documentatiocn
will be required. The on-site Grumman Engineering representatives will monitor
design and construction progress thr :ugh the documentation reprts.

9.1 Purpose

The purpose of these reports is to:

0 Insure compliance with the specifications.

3 Record what was actually done in order to facilitate subsecquent changes.
o Tndicate the reasuns for what was done to benefit future :designs.

o) Insure the safety of personnel by allowing a comprehensive review

of all systems prior to launch of the vehicle.
0 Meet American Bureau of Shipping certification requirements for

documentaticn.



9.2

9.k

Reprrt Listing

The deocumentation will consist of both preliminary ani final reports
which describe the systems listed belows:

Basic pressure hull

Electrical power supply

Hydraulic and pneumatic system

Life support - breathing atmospherc (from (rumman “ethpame)

Life support - general

Navigation and control

Ballast and trim system

Propulsion system

Hydrodynamic analysis.

Timing

The reports should be available fur Crumman per-snal in time for
Grumman Bethpage to render aid in an instance of an unexpected problem.
Preliminary reports should be submitted to the -n-site Grwman Resident
Systems Engineer no later than two months prior t> launeh. Final reports

may be submitted within two months of the project c.mpletinn.

Content

The content of the reports should be as concise ag ressible, con-
sistent with the subsystems describei. The intent is to Present adequate
data to completely describe each s:lbsystem. This will inclule drawings
of all parts not purchased, and performance capabilities when applicable.
Each report will include a recommendation for operational spares that will
be required to support the operation of the PX-15 through 1967.

Grumman intends to maintain the production schedule by not imposing
unnecessary documentation, and fur this reascn, the content is not out-

lined here in detail.
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9.5 Approval

Generally, all reports will be approved by the Crunran Resilent
Systems Engineer at the construction site, subject to review at Grurman
Bethpage. Grumman approval »f any subsystem design does nit relieve
Piccarl of the responsibility of meeting perforuance specifications.

IT upon careful examination of a preliminary subs;stem repurt,
Grumman Jetermines that a change is required, such changes will be made
upon mutual agreement with Piccard. Major changes which affect either
gchedule or cost will require negotiation, so that alternatlives may be
considered for minimum impact on either c st or schedule.

9.€ Compliance with Specificatioms

A preliminary set of PX-15 performance and design spocifications is
included as part of this contract. A finél set of mutu.lly agreed upon
specifications will be determined prior to August 15, 1966. The require-
ments of these final specifications will deseribe in detail the vehicle
and its performance. The vehicle will be expected t: mcet these require-
ments t, Grunman's satisfaction.

It is recognized that there is inter.iependence botween the Picear i
designh task and the Grumman supplied life support systom. Picear) will
be relieved of responsivllity of performance compliance in those arz=as
effected by the Grumman life suppurt system if it does not meet its

specification or production delivery date.

SCHEDYLE

Present plans call for Drift Mission use of the vehicle during early
sumner 1957. The Drift Mission can be cbmpleted only d.ring the swumer
menths, lMay through July. Therefore, 1967 drift accomplisiment will depeni

upon completion of the demonstration test in Take Geneva Ly 1 April 1267,
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IT the demonstraticon as qescribed in Section 4 of this contract i3 not
completed pricy to 1 April 1967, Drift Mission operation will be postponed

tntil 1968. 1In this case, cperaticnal development of the vehicle will b2

c.nducted in Furope.

PROGRESS REPORTING

Progress reports shall be made to Crumman Bethpage every two weeks in
accordance with the schedule plan, Appendix 3. The report will indicate
whether an event has cecurred or what the current predicted date is for each
event in Appendix B.

Any rec mmended changes to the schedule plan as the program evolves
shall be reviewed by the Crumman Resident Systems Engineer and submitted

to Walter Scott.

TESTING AND DEMONSTRATION

The vehicle and all subsystems will be adequately tested to insure system
performance ani safety before the Zuropean acceptance trial.

12.1 System Performance Tests

Testing - Tests devisel by Piceard and approved and witnessed by the
Grurman Resident Systems Engineer will be performed on the following
major subsystems:
Hull - leak test all seals, cbservation pcrts anil hatches
Electrical Power Subsystem - ineluding an exercise of the batterics

that will be the equivalent of (U}
Drift Mission-recharge cycles.

Propulsion System

Life Support

Vehicle Mavigation and Controsl - Underwater Stability

Ballast System

Hydraulics anl Pneumatics.
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The teéts will be devised to prove 5y tem capability in compliance with
specification requirements. TIn general, testing should follow a procedure
of gradual build-up to maximum capability to insure adequate safety for
personnel,

No public disclosure or witnessing of any tests is to be permitted
before the final acceptance demongtration.

Buropean Acceptance Trial

Upon satisfactory completion of the subsystem tests, the PX-15
will be approved for the European Acceptance Trials. This will be done
in Europe, and will demonstrate total vehicle capability.

The vehicle will be required t- perform the following mission
profile with a Qrumman observer on board and with all major systems
operating and with weight compensation to approximate the Drift Mission
configuration.

(1) Cruise 10 km on the surface at or above Ui knots.

(2) Dive to a depth of 3.0 meters, remaining stabilized at 300 meters
+20 meters for 10 minvtes.

(3) Climb to 100 meters and crulse submerged for a distance of 10 km

at 3 knots or faster.

(4) Redive to 300 weters, remaining at 300 meters #20 meters for 10 minutes.

(5) Return to the surface an? cruise back 10 Im at a speed of 4 knots
or greater.
(6) Demonstrate emergency procediure in harb-r.

(7) Recharge batteries.
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Approval of the Burcpean Acceptance Trials will be contingent on
the satisfactory operation of all primery subsystems. Minor malfunctions
which do not affect crew safety will n»t inv lidate the European Acceptance
Trials. Failure of major subsystems t> perfor to specification require-
ments during the trials will require either a complete repeat of the mission
profile, or with Grumman appr-val, rapeat of an appropriate portion of
the trial. All of this missicn t- be dene writhout extern-l power or

support, except telephune.

FORMAL ACCEPTANCE AND DESIGH FEE

The February agreerent, Article 4, cubsection (r), specified a design
fee of $150,000. This fee is to be peid in tvo payments: $50,000 on 1 June
1965, upon the signing of this agreenent, and $100,000 following successful
completion of the European Lake Triasls.

The PX-15 shell be formally accepted by Grumman and become Grurman's
sole responsibility upen Piccard's receipt of final payment of $100,000,
subject to the terms of any other agreements that will be entered into between

Piccard and Grumman.

TERMTNATTOM

Same as prior agreement except (e). Add also:

In the event of termination of this contract priovr fto the formal acceptance
of the PX-15 by CGrumman, all harlware nni goftvare related fo the P¥{-15 ani in
the possession of Piccard's office or employees shall become the immediate
property of Grumman. Furthermore, any outstanding design or constructicn
obligations made by Piccard relasting to the P¥-15 shall be assumed by Grumman,

provided that such obligations havé bLeen entered into with the previous knowl-

edge and approval of Grumman.

Formal acceptance of the FPX-15 vehicle by Crumman shall terminate this contract.
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NEXT CONTRAMTS

At the time of the formal acceptance of the JX-15, a new contraet will
be written. This econtract will describe tihe specific plans ‘or utilizing the
P£-15 and the responsibilities of Grummen and Piceari. These plans will de-
pend on the date of Formal Acceptance and the nature of the vutside zupport
of the proposed Drift Mission.

15.1 7Drift Mission

The Grumman Corporation will decide whether surficient outside
support of the Drift Missiun has been accunul.ted by 1 Séptember 1966.
This deeision will follow receipt of o report from Piccar’: to be received
not later than 15 August deseribing the result of his pursuit of cutsile
support. This report is t. list commitied as well ng expected Tinancial
and material support for the Nrift Mission.

If the CGruman decision is t. procoel with the wirt “lission, it
is v 1967 only and will not apply to a Drift Missicn fer 1968, agsunling

1968 becomes a consideration.



Appendix A

PX-15 Cost ~ Piccard Respnsibility

Item Cost Lirit

Hull Equipment, including
Conning tower

Trim tanks

Plumbing and piping

Valves

Porth.les

Pump 5 - Hatches ~ battery bo $ 58,000
Electrical Fittings 20,000
Electrical Cables 3 ,000
Fathometer 15,000
Underwater Telephones (2) 20,000
Television Systems (2) 20,000
Main Prassure Gage 1,0..0
Search Lights 7,00
Magnetic Valves 6,000
Marine Equipments 8,000
Inside Fittings 5 ,000
Assembly Hardware 5,000
Battery Connectors 15,000
Outside Labor Lo, 000
European Acceptance Trial, incluling Shipyeard 5,000

% 330,000

Centingency 5,60

$ b, 000

13



7)

8)

N
10)
11)
12)
13)
1h)
15)
16)

Appendix 3

Major Milestounes

Complete fabrication of aft hemisphere assambly
Complete fabricati-n of aft cylindrical asscmbly

Complete joining aft hemisphere/eylindrical
agsembly

Complete stress relieving aft hemisphere/
tylindrical assembly

Cumplete fabrication of forward hemisphere
essembly

Complete fabrication of forward cylinirical
gs88embly

Complete stress relieving ferwnarl hemisphere/
cylindrical asgembly

Start joining forward assembly/aft assombly
and start final assembly

Complete fabrication of ballust t.nks assembly
Coimplete fabrication of battery assenbly
Ccmplete fabrication of conning t ower

Complete assembly of vehicle

Complete European Acceptance Trials

Stert transport to 7.8,

Start re-assembly of major assembly

Start U.S, dive tesgts

Planned

8/22/65

10/31/56
11/14 /66
11/°1/66
11/28/6¢
1/2/57
1/25/57
2/13/6%
3/20/&7
hyre/ir

20

Actual



1967

DEC. CAM FEB MAR. APt MAY [ Jone

| L L A A D A O O B T T T T T 7 T T T T
S 12 9w z 9 16.23306;320276:3&02?310!?2.4 ! 8 152229512.19253"9

/\ GRuUMMAL

) PILCARD

e

¢ GRUMEIARS PiCCARD

4

S “T)

, START EUROPEN
7 ACCEPTANCE

(3 TESTS
GULF ST
S OO
5 T

1
!
i
i
j
i

i
T StA
AR
IE’;&\?_&_,%‘_@«'?
TO LT,
ZFE - Al s, Dive A
R Y '<>
or ‘ A% ‘* TELTE
| I
] |
. . | ; PX-15
ComPlLETE RAbS | | NILESTON.,F:__ELQ_N_
Too PErsoMnEL TRANS, | J 7T JUMNE 19606
- SHORE l | |
o APREPARATION OF 2 l
= By < ASSY, £ SHORE 3SITE -1 J
SHORE SITE AvAiL. p
TRy e — —— — . /N¥U-SURFACE SHIP AVAIL.
L commiTme T - suREaCE SHIP
CE SHIP

SR Ry R SR SN P i 1
i T et ST S W N S VO O Y S R T



[ _ . '?"GE‘G i
' MAY JUNE JULY AUG. SEPT
A A AN N A M et my R lliﬁ T ?CT I |MOIV.'_T

9 233 6 3 @21 4 1| B 28 | 81522295'12.\‘12651017_243|7,qz,as

HOOSIG AN O r.«-

? INVERTER, _DEVELOPMENT W

¥ g |

i ,f T T B O toreme~C)

! . i TOWER. .-

! ; : ; |
j‘—‘ _ —J\:b/\&&- \lE 4 Wd\ "

b —— —— — e — . _S(S)EAD OF BALLASTL N

f 2T, ASDY G
i
i d < = Ty !
P '""‘@E%TE 'HE:F'*@ ASTY. € INSTAL, T |
i Fuoal DeraiL - M. | [
._"Q-—(t) Assy ot
LESIGE) = Joiy, - ] : .
D) | - N
. N & &8
L ,j@ﬁ’\& ,/a b Dinin & Fa
PICCARD FAPT.OL = r
{GO-AHEAD ASSY ©) N 1
O PETREET pELET |
f ﬁ-f_f_‘.f.-’-f Py Lt DY, o
\.-Ib— . 3 (-;Ej )a A—fﬁ\f. L‘ -
e a— —-u/\ EA@,‘. F N —hr |
S P, S STALL. |
By '

h J
“ STREST REL EF

L_ = _y:@;\,_EAE:_r _E‘_F_.MA_ A2 N
START SUR-SYSTEM, CYL. Asow
DESIGN
‘ _- SUBMIT PROP LOCATIONS [

/
Li (.\ LIFE SUPPORT EQUlP ,_

—— e [ - - —

; r ’ '
: : f - STRET _E.lFE SUPPRD
} CSUBMIT UFE supPortT 1 OLEC-SYSTEM ASSY.
; . i £ 5YS, ELECTRICAL ; Al LIFE S
: T | / Power PROCFILE | o o= SRS SuEROLT
: Jenr wel 2 | TR N EQUIR DELvEREL
: \ . B —
~ ©.BMIT LIFE SUPPCRT
Decision ENVELOPE NFOR,
}
| .COMM!T"J\EE\T
1__ . + STUDY oF SHORE -ce ,\_ _ . 1;’ SITE

ﬂéﬁTE%mF: SIE {
s

EQ. 4 f2hiz - SHORE S

R L START NEGOTIAT
|

| w f B
- e

\ R
L@—QEISDE; SUPPORT INTERELT 4 @) _}‘Kg STAET NEGOTIATIONS - SURFA
PREPARATION oF REPORT = " peaision ok DRIFT MISSION

SN SN WU S NV N SN USRS SUUY SN SN SUUE PR DU Y R SN SO T T i
) 23 %0 6 3 w27 4 1 18 95 1 8 1B 22 295 |J?. P W% 3 fd“ilf“ ?.£\ Pflf’.':"fi 2145



-

A, Sy SV

Ji



	S3009063616062814210
	S3009063616062814220

