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TRIESTE II (DSV-1) INSTRUCTION 1414.3A

From: Officer In Charge, TRIESTE II (DSV-1)
To: Distribution

Subj: TRIESTE II (DSV-1) Operator Qualification; promulgation of

Ref: (a) COMSUBPACINST 1540.4
(b) COMSUBDEVGRUONEINST 1540.4

Encl: (1) Requirements for Qualification for Navy Operators of
TRIESTE II (DSV-1)

1. Purpose. To promulgate procedures for qualification as a TRIESTE
II (DSV-1) Operator.

2. Cancellation. TRIESTE II (DSV-1l) Instruction 1414.3 dated 21 FEB 1975.

3. Discussion. References (a) and (b) discuss and delineate the require-
ments for qualification and certification as an operator of a deep sub-

mergence vehicle. Enclosure (1) is a consolidation of these requirements
for qualification in TRIESTE and is to be utilized by operator candidates.

4. Action. The following procedures and requirements shall be followed
for certification as an operator of TRIESTE II (DSV-1).

a. Certification Requirements. In accordance with references (a)
and (b), and this instruction the operator candidate must complete the
following requirements for operator certification:

(1) The candidate must be qualified in submarines.

(2) The candidate shall nave completed enclosure (1) to this
instruction. T BRI

(3) The candidate shall have demonstrated that he is tempermentally
suited for submersible duty and that he possesses satisfactory qualities of
good judgment and leadership.

(4) The candidate shall have demonstrated his knowledge of and
capability to operate TRIESTE II (DSV-1) under normal and emergency conditions.

(5) The candidate shall have served onboard for duty for a minimum
of three months, none of which may be spent in a shipyard or equivalent
maintenance period.
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TRIESTE II (DSV-1) INST 1414.3A
23 April 1977 :

(6) The candidate must be recommended by the Officer In Charge.

(7) The candidate must successfully pass an oral examination
administered by a Certification Board appointed by COMSUBDEVGRU ONE. In
addition, he shall be observed on at least one dive by a member of the

Certification Board.

b. Certification Procedure.

(1) Candidate. Within six (6) months after reporting on board
for duty as a submersible operator, the candidate shall submit to the
Officer In Charge the documentation required to establish satisfactory
completion of requirements (2) and (4) in paragraph 4.a.

(

(2) Officer In Charge.

(a) Review the written and practical factor requirements
submitted by the candidate for accuracy and completeness.

(b) Submit a letter in accordance with reference (b) to
COMSUBDEVGRU ONE, requesting the candidate be certified as an operator
of TRIESTE II (DSV-1l).

c. A copy of the operators completed qualification card (Enclosure (1))
shall be retained as a permanent record.
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REQUIREMENTS FOR QUALIFICATION FOR NAVY OPERATORS OF TRIESTE II (DSY-1)

SECTION I. CHARACTERISTICS AND STABILITY.

1.

Derive the following tactical characgeristics and fully explain

your work:

2.
descent

3.

4.

a. Maximum sustained speed.
b. Endurance at maximum speed.
c. Cruising speed. :

d. Endurance at cruising speed.

List maximum turning rate and maximum controlled ascent and
rates of the vehicle.

List the following characteristics:
a. Length overall with bow frame.
b. Beam of float.
c. Breadth at wing motors.
d. Height of mast extended ABL.
e. Height of sail ABL. f
f. Height forward skeg BBL.
g. Height after skeg BBL.
h. Draft (ABL at stem & stern):
(1) no gas, no shot
(2) gas, no shot
(3) gas, shot
i. Dry weight.
j. Ready to submerge displacement.
k. Submerged displacement
1. Depth capability

Inclining experiment.

a. Define metacetric height and briefly explain itssignificance.
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b. Describe the variation of metacentric height during gassing
and shotting.

c. List the changes in displacement from dry launch through
gassing, shotting and submerging.

ul
d. Describe how lead ballast is used on board.
5. List and discuss aviation gasoline safety precautions.

SECTION II. HULL CONFIGURATION.

1L Describe.the hull configuration, including the sphere, float,
access trunk, sail, stabilizers and skegs, explaining the reasons for
the shape and materials used in construction.
2. Sketch the following: -
a. Topside arrangement.
b. Bottomside arrangement.
c. Sail arrangement.
3. Sketch and describe:
a. Tank arrangement.
b. AVGAS filling and pumping system.
c. AVGAS tank vent and drain system.
d. Nitrogen inerting system.
4. List all tanks and their capacities.
5. In one sketch show the:
a. blow and vent system,
b. flood and drain system,
c. 3,000 psi air system,
d. ballast tanks, electrical compensation tank and access trunk.

SECTION III. PRESSURE COMPENSATING SYSTEMS.

1. List the various compensating fluids used, describe the significant
physical qualities of each, and describe the characteristics used to
identify them. Explain any special reasons for the choice of a fluid for
a particular application.
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2. Describe the filling procedure for the various liquid-compensated
systems.

3 Skgtch_and describe the pressure compensation system for the following:
a. 24 Volt and 120 Volt batteries.
b. Propulsion motors.

c. Motor contractors and battery breakers.
d. External electronic sensors.

e. Maneuvéring gasoline tanks.

f. Main gasoline tanks.

g. Vent domes.

h. Equipment Compensation Tank;

i. Ante Chamber.

SECTION IV. LIFE SUPPORT.

1. Sketch and describe the main life support system.
2. Sketch and describe the emergency breathing system.
3. List and describe the atmosphere monitoring equipment.

4. Derive the capacity of the oxygen systems in man-hours for the
conditions given:

a. main life support system !

flow rate = 1.5 slpm
cabin pressure = 14.7 psia

(1) oxygen flask pressure = 1800 psig.
(2) oxygen flask pressure = 2250 psig.
b. Emergency breathing system

flow rate = 0.9 slpm (demand valve not actuated)
cabin pressure = 14.7 psia

(1) oxygen flask pressure = 1800 psig.

(2) oxygen flask pressure = 2250 psig.
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5l

Derive the CO2 absorption capacity in man hours for a standard

can of LiOH.

SECTION

V. SILVER-ZINC STORAGE BATTERIES.

1.

2.

Battery. l
a. What types are installed? What are their ratings?
b. How do you determine if a cell is contaminated?

List the various prescribed types of battery charges, explaining

the purpose of each and briefly describing the charging procedures.

3.

Discuss tﬁe following as related to battery charging:

(1) Watches.

(2) How is it determined that a charge is needed?

(3) What are the requirements for completion of a charge?
(4) How is resistance to grouﬁd determined?

(5) Does a silver-zinc battery evolve hydrogen? Is equipment

available on board to measure it?

4.

List and explain the safety precautions which must be observed

in conducting a battery charge.

5-

6.

How can you determine the "state of charge" of the battery?

What are the procedures for exchanging the silver-zinc batteries

in the sphere?

7.
battery.

8.

SECTION

List and describe the maintenance requirements for a silver-zinc

List the on board equipment using internal dry cell batteries.

VI. ELECTRICAL SYSTEMS AND PROPULSION.

1.

Sketch the following systems. Completely label all components.
a. 120V D.C. power distribution system.

b. 24V D.C. external power distribution system.

c. 24V D.C. sphere power system and essential power system.

d. 60Hz power distribution system.

e. 400Hz power distribution system.
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2. Describe the propulsion system including the motors, controllers
and the propulsion control panel.

SECTION VII.

AUXILTARY SYSTEMS.

1. Describe the ballast control system as follows:

go

Sketch and describe the maneuvering valve circuits;
Sketch and describe the shot valve circuits;

list the shot silo capacities;

sketch and describe the jettison circuits;

list the jettisonable items and weights;

describe the trail ball system;

briefly describe the remaining ballast control panel features.

2. Sketch and describe the manipulator including the hydraulic system
and electrical control system. §

3. Describe the bow winch.

4. Describe the installed depth sensors.

SECTION VIII. COMMUNICATIONS AND DATA GATHERING.

1. List and describe the installed communications equipment.

2. Sketch and describe the following:

multiplex system;
external lighting system;
television system including pan and tilt units;

70mm camera system.

3. Prepare a list of all external lights including designation,
type, power and beam width.

4. Briefly describe the sound velocimeter.

SECTION IX.

SONAR AND NAVIGATION.

1. Sketch the navigational lights.

2. Discuss the gyro installation. What equipments receive inputs from
the gyro and how do they use it.
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3. Discuss the Doppler sonar system.
" 4, Discuss the navigation system.

5. Discuss the beacon release system.
il

6. List the sonar equipment on board giving:
a. Purpose.
b. General characteristics.
c. Transducer/hydrophone location.
d. Frequency range.
e. Information presentation.

f. Power source.

7. Describe the following transponders in terms of typical use,
size, weight, maximum depth, frequency, operating life, launcher require-
ments, and maximum observed range:

~"a. Straza Model 7030B --
b. Straza model 7030C
c. Straza model 7040
d. Bendix AN/BQN-8

e. AMF model 325

8. List the navigation and control (excluding propulsion and ballast)
equipments yital for the successful completion of a mission.

SECTION X. TRANSPORTATION AND LAUNCHING.

1. Sketch and describe the various methods of transporting and loading
the vehicle: Include safety precautions and pecularities of each method.

2. List the preparations for getting underway:
a. From port under tow.
b. From support ship.

SECTION XI. DUTY OFFICER AND SECURITY WATCH DUTIES.

1. What items or components of the vehicle are checked by the Duty
Officer and Security Watch when the vehicle is:

a. Waterborne in port.
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b. On land.
c. In the dockwell of the support ship.
d. Under tow.

SECTION XII. CERTIFICATION. Ui

1. Discuss system certification requirements including action required
to initially certify equipment, action required to replace previously
certified components, requirements to sustain certification, and the
applicability of quality assurance procedures to sustaining system cert-—
ification.

2. Discuss PMS and its importance to sustaining system certification.

3. Discuss the dive log and its importance to sustaining system
certification.

4., What are the probable effects of an implosion of a pressure
resistant component?

5. Where is the central file for blueprints and test specifications
for the vehicle maintained?

6. List the equipment within the scope of certification.

SECTION XIII. PILOT ACTIONS.

1. What action should be taken by a pilot in the following situations?

a. TRIESTE is descending at 2.5 fps when quite suddenly the
depth rate falls off to zero and the computer depth display stops changing.
You have not bottomed. What do you check first? If you have settled
on a layer, what are your options?

b. While making a bottom approach at 30 ft. altitude you begin
to ascend and your co-pilot notifies you that shot is dribbling from the
port shot valve. You wish to bottom.

c. At 200 ft altitude, with a +1.0 fps depth rate (you're going

" too fast) the navigator informs you that the ballast control panel breaker

has tripped and cannot be re-set.

d. Within one mile of the dive site the charted depth varies from
16,000 ft to 19,000 ft. The 00D tells the COW during the pilot pre-dives
that the best sounding they could get is about 18,000 ft. How will this
affect your procedures during descent?

e. You are driving on the ball at 8070 ft. when the 120V D.C.
battery breaker trips. You secure all 120V D.C. loads and re-close
the breaker to take a ground reading. The breaker trips again right
away. All ICV's are normal.
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Henri Giffard’s airship, world’s first
power-driven aircraft (1852).
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Leader in lighter - than air... GOODSYEAR

To millions of Americans, the word “blimp’’ means
just one thing—Goodyear. For 50 years, the Good-
year airships have been performing yeoman service
as the company’s ““Aerial Ambassadors.’”” The grace-
ful lighter-than-air craft log nearly two hundred
thousand air miles each year in their travels across
the United States and Europe.

Even in this sophisticated age of space exploration
and supersonic jets, the blimps command maximum
attention wherever they go. They are indeed a roman-
tic link to the colorful past of aviation.

The America, Columbia, Mayflower and Europa
are symbolic of Goodyear’s continuing role in the
aviation and aerospace fields.

Since 1917, Goodyear has built 301 lighter-than-

air craft, more than any other company in the world.-

Of that number, 57 have been commercial airships,
like the Amerlca Columbia, Mayflower and Europa,
which Goodyear has used for public service, public
relations, advertising and research activities.

The remaining 244 airships were constructed
under contract for the Army and Navy

The America, Columbia, Mayflower and Europa
are the only four airships in the world which operate
on a regular, year-around basis. They trace their
ancestry back almost 200 years to 1783, when the
Montgolfier brothers of France launched their first

2
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lighter-than-air device—a 35-foot hot air balloon
made of paper.

First power-driven aircraft was a 145-foot balloon
built in 1852 by French inventor Henri Giffard. It was
powered by a three-horsepower steam engine.

Lighter-than-air flight came of age during World
War | when the huge airships built by Count Ferdi-
nand von Zeppelin enabled Germany to bomb the
British Isles.

During the 1930s, people around the world mar-
veled at the aerial feats of the huge airships such
as the USS Akron and USS Macon (both Goodyear
built), the Graf Zeppelin and the Hindenburg.

Non-rigid airships, or blimps, were developed to
a high degree of efficiency by Goodyear for the U.S.
Navy during and after World War Il. Used primarily
for anti-submarine patrol during the war, airships
escorted more than 89,000 ships in convoy without
the loss of a single vessel.

Largest non-rigid airship ever built was the ZPG-
3W, a Navy blimp so big it could carry a complete
radar antenna within its envelope. It had almost 10
times the volume of today’s Mayflower.

The Army withdrew from lighter-than-air opera-
tions in the 1930s. The Navy phased out its airships
in 1962, leaving the skies to the ships of the Good-
year fleet.
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A team of qualified specialists, supported by
equipment especially designed for lighter-than-air
activities, makes possible the efficiency of Good-
year Airship Operations.

As special representatives of the world’s largest
rubber company, personnel associated with the oper-
ation are selected not only for their professional skill,
but for their outstanding character as well.

The Columbia, America and Europa are sister air-
ships of a new and larger design introduced in 1969.
Each ship is staffed by a crew of 23, including five
pilots, 17 ground crewmen and a public relations
representative. The crew of the smaller Mayflower
numbers 19, including 13 ground crewmen and a
PR representative.

The pilot-in-charge of each airship is responsible
for the crew and equipment. Based on weather condi-
tions and other circumstances, the decision to fly
on any given day is the responsibility of the pilot-
in-charge.

Since safety is a prime consideration in airship
operations, the airships do not normally fly in
adverse weather, although they are fully equipped
with the instruments to do so.

Each of the company’s 20 pilots completed a
comprehensive Goodyear lighter-than-air training
program before receiving FAA pilot certification.

Ground crewmen play dual roles. In addition to
handling the airship during takeoffs, landings and
moorings, they also serve as licensed radio techni-
cians, mechanics, riggers, electricians, night sign
specialists and clerks.

4

America’s hangar dominates
landscape at new blimp base

il h of Houston.
2 IAEhonn O X Crew of 23 men and three ve-

hicles supports operations of
airships America and Columbia.

Equipment includes a ground crew bus, a large
tractor-trailer rig and a station wagon.

In addition to transporting the crew, the bus
serves as a radio and office headquarters. The sta-
tion wagon is used as a command car when the
ground vehicles are enroute to an operation, and
as a utility vehicle.

The tractor unit is a mobile maintenance facility,
including a machine shop and night sign and tele-
vision equipment facilities. It also carries the port-
able mooring mast, spare parts and supplementary
equipment needed for operations in the field.

The airships and all vehicles are linked by two-
way radio communication.
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VITAL STATISTICS

MAYFLOWER

Overall Dimensions:
Length
Height
Width

Volume

Car Dimensions:

Length

Height

Width (at ceiling)
Width (at floor)

Weight and Lift:
Maximum Gross Weight
Weight Empty
Maximum Lift

No. of Passengers

COMPONENTS OF AN AIRSHIP

1
2.

W o~ o

Nose Cone Battens (supports)
Forward Ballonet (air bag
inside envelope)

. Catenary Curtain and

Suspension Cables
(inside envelope)

. Aft Ballonet
. Control Surfaces (rudders and

elevators)

. Car—Passenger Compartment
. Engines

. Night Sign Lamps

. Air Scoops (channel air to

10.
11.

ballonets)

Air Valves (regulate air in
ballonets)

Helium Valve

147,300 cubic feet

Six plus pilot

COLUMBIA, AMERICA
& EUROPA

192 feet
59 feet
50 feet

202,700 cubic feet i

23 feet
8 feet
7 feet
4Y; feet

12,320 Ibs.
9,039 Ibs.
3,281 Ibs.

Six plus pilot

Power:

Twin Continental Engines
(6 cylinders, pusher type)

Cruising Speed
Maximum Speed

Operational Limits:
Normal Altitude
Maximum Altitude
Range

Envelope Fabric:
Material (2-ply)

Surface Area
Weight With Fittings

Night Sign:
Number of lights

Height of Sign
Length of Sign
Amount of Wiring
Readability
Colors

MAYFLOWER

175 hp. each
35 mph.
53 mph.

1,000-3,000 feet
10,000 feet
500 miles

Rubber-coated
Polyester Fabric

1,879 sq. yds.
2,975 Ibs.

“Skytacular”

3,080 (total
both sides)

14 feet
105 feet
25 miles
1 miles
Red, Green, Blue,
Yellow

Fleovre e

COLUMBIA, AMERICA
& EUROPA

210 hp. each
35 mph.
50 mph.

1,000-3,000 feet
8,500 feet
500 miles

Rubber-coated
Polyester Fabric

2,400 sq. yds.
3,771 Ibs.

“Super Skytacular

7,560 (total
both sides)

24.5 feet
105 feet
80 miles
1 mile
Red, Green, Blue
Yellow
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AROUND THE WORLD
WITH THE
GOODYEAR BLIMPS...
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AN AIRSHIP FOR EUROPE

A Goodyear airship—a sister to the lighter-than-
air craft that are a familiar sight to millions of Amer-
icans—is now plying the skies of Europe and England.

The airship, christened Europa, tours the Conti-
nent annually during the spring.and summer, follow-
ing schedules similar to her American sister ships
Mayflower, Columbia and America.

During the winter months, Europa operates from
a new $215-million home base at Capena, Italy, just
18 miles north of Rome.

The Europa is a frequent visitor at sports events,
auto races and air shows, and a staunch supporter
in helping celebrate and promote community activi-
ties and civic projects. Her activities continue the
public service and public relations traditions estab-
lished in 50 years of Goodyear airship operations in
the United States.

Europa boasts the same dimensions as two of
her American sister ships, the America and the
Columbia (see ‘‘Vital Statistics’’ on pages 8 and 9).
Like her sisters, Europa is equipped with Goodyear's
“Super Skytacular’’ night signs which flash animated
and specially designed public service and commun-
ity interest messages in four colors.

Special messages promote traffic safety, charities,
tourism, education, national holidays and conserva-
tion of national resources in the countries along the
Europa’s tour routes.

Components of the airship were constructed at
Goodyear facilities in Akron, Ohio and Litchfield
Park, Arizona, in 1971. 2

The completed subassemblies were airlifted to the
Royal Aircraft Establishment’s historic airship hang-
ars at Cardington, England. The Europa was erected
and test flown there before making her first English
Channel crossing and European tour in 1972.

The Europa was the first airship to be seen over
Britain for more than 20 years. An American-trained,
multinational Goodyear crew operates the ship in
its travels across Western Europe.

14

The airship Europa circles over its home base
near Capena, Italy, 18 miles north of Rome.
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WHY A BLIMP IS CALLED A
BLIMP

Why is a non-rigid airship called a blimp? There
have been several theories, all attributed to the
British.

For years, airship historians and etymologists
(those savants who study the origin and history of
words) believed that “‘blimp’ was a contraction of
the military designation of a World War | British
airship known as *‘Balloon, Type B, limp."

A variation of this theory claimed “‘blimp"’ was a
contraction for ‘bloody limp.”” This takes into
account the habit of the British in liberally lacing
their speech with the adjective, ‘‘bloody.”

These theories appear to be so much hot air
with a recent revelation by airship historians that
the British never had an airship with a “‘limp"’ desig-
nation before, during or after World War |, nor did
they have anything referred to as ‘““Type B."”

The most plausible explanation, the experts now
claim, is that the term originated with Lt. (later Air
Commodore) A. D. Cunningham of the Royal Navy
Air Service, who, in December of 1915, was com-
manding officer of a British air station at Capel.

As the story goes, Cunningham was conducting a
weekly inspection tour of the station. While inspect-
ing His Majesty’s Airship SS-12, he playfully reached
up and flipped his thumb at the gasbag. An odd
noise echoed off the taut fabric.

Cunningham smiled, then orally imitated the
sound his thumb had drummed out of the airship
bag: “BLIMP!"" Those nearby saw and heard this
unusual interlude in the inspection, and its account
quickly spread.

18

America’s marching band animation

AIRSHIPS RIVAL STARS
WITH NIGHT SIGNS

All four airships of the Goodyear fleet are
equipped with incandescent night signs to flash
after-dark messages from the sky.

The “‘Super Skytacular’’ signs on each side of the
America, Columbia and Europa are 105 feet long
and 24.5 feet high. Each includes 3,780 lamps, or
a total of 7,560 per ship.

Messages to be run on the sign are born on
exotic electronic. equipment in a special lab in
Akron. A technician ‘‘draws’’ the animation and copy
on a cathode ray tube with a light gun. From there
a computer takes over. The process results in a
magnetic data tape.

A typical six-minute tape consists of 40 million
pieces or bits of ‘“‘on-off”’ information which, when
run through special electronic readers aboard the
airship, control lamp and color selection.

Mayflower’s ‘‘Skytacular’’ night sign is smaller—
105 feet long and 14 feet high—but no less spec-
tacular. Controlled by pre-punched plastic-base tapes
fed into an electronic reader, Mayflower's 3,080
colored lights also present a panorama of messages
and animation. ,

Through the wonders of ‘‘Skytacular’” and ‘‘Super
Skytacular,”” Santa’'s sleigh and reindeer flash across
the Yuletide skies . . . a turkey narrowly escapes
becoming a Thanksgiving dinner . . . a giant Fourth
of July firecracker explodes to form an American
flag . . . and many others, including special anima-
tions flown by Europa to commemorate European
holidays and activities.

Approximately 75 per cent of the messages run
on the night signs of the Goodyear airships are
devoted to public service projects in behalf of non-
profit charities and service organizations.

19
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b. AVeRsS TANKS (5.9311 LB/6o. RND 2240LB$/L.Tou)

TANK NO.
1A 223%
18 233%
oy 4059
26 2215
2B 2315
2L 4976
2A 236§
2B 236%
. " 2600
( J4 23 8%
' 4B 2388
e (mpN manEWER N6 T<) 4990
Sp (s1e0 mam) domb. Te) 3582
5B (Porrmam Gonf. TK) 3582
Se. 30273
oh 2400
68 2400
6C 24686
74 2404
18 2oy
5A 2142.5
£B 292.5
@ 9A 17%4
| 98 1724
FWD, MANEUVERINS 344
. Toras 660143

GaLLoNS ToNS

6. 086
¢.0%6
10. 560
6.026
6026
12.950
6. 164
b. 164
C.%§
L 216
L.
12.959
- 92.324
9.324
7.569
6.247
6,247
B
6.25%
€.25%
85 317
2.8977
“4.573

- 4,53

__Q.395 .
1791 Tons
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