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@GRUMMAN OCEAN SYSTEMS OPERATIONS MANUAL

BEN FRANKLIN - Wil

INTRODUCTION

This publication, written for the use of Grummsn personnel,
provides instructions for operating the BEN FRANKLIN. It
supplements Volume I - Systems Descriptions and Operation and
contains procedures for operating the vessel as a whole,
procedures for combating emergencies, and the various Check-
off Sheets used in the routine operation of BEN FRANKLIN.
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1. ORGANIZATION

The Operations Group of the Ocean Systems Department is orgenized to
operate submersibles in the best interest of Grummsn and their customers.
The Operations Group is under the direction of the Opersations Mansger who
is responsible for all phases of submersible cperations to the Director,
Ocean Systems Department. All underway operstions will be under the control
of the Operation Director who will be the delegated representative of the

Operations Manager.

The Operations Manager shall be solely responsible for the safety of
submersibles and their ebility to meet operational obligations. The
responsibility for the safe conduet of submersibles, their crews and
passengers 1s delegated to the submersible Captain. The Ceptein shell-
where practicable, before the fact but not necessarily before the fact,
keep the Operations Manager advised of unmususl steps required to discharge

his delegated responsibility.

The responsibility for materiel alteration, adjustments and maintensnce
is delegated to the Chief Engineer. The Chief Engineer is responsible to
ensure that all work conducted on-bosrd the submersible is conducted without
undue hazerd to the craft or personnel on board. All work underteken on
submersibles must be authorized by the Chief Engineer and condueted under
his direction.

The responsibility for diving end swimming operations in support of
Ocean Systems Operations activities is assigned to the Diving Operations
Supervisor. The Diving Operations Supervisor shall be responsible for
ensuring diving and swimmer personnel certificated according to Grumman's
standards and the meterial condition and readiness of all diving and

swimming equipment.
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GRUMMAN OCEAN SYSTEMS OPERATIONS

Funetional Organizetion

The Operations Group of the Ccesn Systems Department is subdivided into
two groups.

A. The Cormasnd Group under the direction of the Captein who is
responsible for the safe conduct of the submersible, thecrew
and observers. In eddition, the Ceptain is responsible for
treining, operational lisison, miseion planning, deficiency
reconcilliation, provisioning, support functions and diving
operations.

B. The Materiel Group under the direction of the Chief Engineer who
is responsible for the materiel condition and readiness of the
submersible,

The CommendGroup will be composed of the submersible operating erew and
leading craftsmen in the following categories: )

A, Service Crew
B. Escort Crew

Fach group assigned to the Ceptain will have materiel respongibility as
follows:

Service

Vean outfitting, clesnliness and preservation
Escort outfitting, cleenliness, preservation and meintensnce

Escort fueling and provisioning _
Submersidle provisioning, food, elothing, Lox, fresh wster and

bettery water

Bettery charging and air charging

Diving equipment and escape equipment
Ship's emergency equipment (OBA and bibs)

Escort

Escort provisioning
Escort cperations

The Materiel Group will be comprised of leading craftsmen in the following
cetegories:

A, Mechanicel D. Instrumentetion
B. Electrical E. Hall
C. Electronic

. The Chief Engineer is responsible for all work assignments to support the
meteriel readiness of the submersible. In addition, he is responsible for the
development of spares provisioning and control. He will develop routine maintenance
intervel check lists and preventative maintenance interval check ligts. Eech of
the groups assigned to the Chief Engineer will sssist with the following funetionsz:
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A. C(Cleanliness and Preservation

B. Conduct of performance and functional testing

C. Conduct of preventative and correetive meintenance
D. Provide alteration recommendetions

E. Work record keeping

¥. Documentation

G. GSpares provisioning

H. Spares control

I. Certificetion control

Fech group assigned to the Chief Engineer is assigned materiel responsibility
a8 follows:

Electronic Systems

Underweter Telephones Rolex time standard
Tracking beacon CTFM

Fathometer - I. C. Imverters

Periscope TV Escort Trecking System
Bottom TV Pan and +tilt mechanism
Depth Recorder Shot Ballast Timing Systenm

Mechanical Systems
Sea water systems, valving All penetrators, electrical, piping and

and indieation optical

Hydraulle systems, valving Hateh linkasge and sealing

. and indieation 848 drive and sesaling

H.P. Alr systems, valving Battery vent valves end compenssting
and indiestion oll system

L.P. Air systems, valving VBT emergency valve operating
end indication linkeges

Shot ballast hydraulic Escort power plant, bilge pump and
system and linksges blower

Manipulators

Valving not specifically
gystem associeted

Hall

Interior and exterior Keel structure and fairings
ineluding decks and j Sail structure
interior furnishings 4 Windows and porte

Hull attachments and support Varisble ballsst tanks

atructures ' Main ballast tanks
Shot bellast tanks Mests and support structures
Exterior piping Electrolytic corrosion control

Propulsion motors

Ground tackle and signals

Exterior lighting fixtures
and reflectors
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Electrical Systems

Main power and distribution A.B. Metering and ground detection
A.C. Power end distributlon Thrust control inverters
Main power inverters MBT vent valves
Lighting circuits, internal, I.C. Inverter distribution
external end nevigation A.C. Rotating equipment
Internsl communications and D.C. Rotating equipment
S.P. Phone 1nstallations LOX electrical system
Shot ballast metering, indication Activates replacement cells
and operating clrcultry
Instrumentation
Cameras Bottom and suvb-bottom profilers
Specialized lighting Photo interpreting equipment
Video links IR devices
Gravimeters Hdpecialized soner
Megnetometers Tape and megnetic recorders
Nefalometers Precision navigation equipment
Salinity meters Thermel sensors

Instrumentation power supplies
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2. PROCEDURES

A Check Iists
2A1  PRELAUNCH

1) Ensure crane srrangement made, elso crane for brow.

_2) Rig mooring lines.

3) -Check operation of emergency shot ballest cylinders. When completed,
leave T handle and dribble plugs in place. Rig system for dive.

k) Check shot ballast tenks clean. Ensure tanks are free of rusted
- gshot conglomerstes.

5) Check externsl air charging connection cap in place.

6) Check main ballast tenk external blow connection caps in place.
7) Remove viewport protection covers. Cleen and inspect viewports.
8) Check electrolly'be levels - £il1 as necessary.

9)  Check oil in battery menifold - £ill as necessary.
10) Check all hull valves shut.

11) Check all back-up velves shut - eir, hydraulic, varisble ballast
: tenk and main ballast tenks.

12) Check plankton sempler secured.

13) Check guillotine caritridges installed.

1k) Check all valve hand wheels firmly attached to valve stems.

15) Check h.p. air relief valve stop OPEN.

16) Ensure SAS outer and inner hatch shut. Ensure valves around SAS shut.
17) Ensure battery housing (keel) doors shut and locked in place.

18) Check underweteér electronic gear properly installed - camerss,
lights, TV (¢heck train and elevation). Remove lense cover.

19) Check screens in place for sea systems: Variable ballast tanks (4);
hull ‘vent: VBT outboard vents (2); SAS flood.

20) Conduct thorough inmspection of boat exterior. (Look for leaky
pipes, equipments and rigging properly secured, ete. ).

21) Ensure hydrophones clean.

22) TInspeet all penetrator castings.

23) Check all electrical/electronic ‘equipment _'secured.

24) Ensure all preventetive maintenarnce routines completed.
25) Ensure fire extinguishers in place.

Change No.-%& ’R
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241 PRETAUNCH (Cont.)

~26) Check pariel voltage for each battery group.
27) Test operste rudder.

28) Conduct vacuum test of boat if hull integrity has been broken
(8AS vent should be operied during test).

29) Becure forward and efter hatches {use strongback on forward
heteh).
30) Ensure MBT plugs availeble (24).

31} Upon entering water, remove emergency vents one at a time and
ensure main vents holding - test by pushing vents open, then
replace emergency vents.

Change No. .
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2A2 READY FOR SEA

(ne Day Prior to Getting Underway
1) Inform Coast Guard of underway plans.
2) Ensure that tug arrangements have been made.

3) Ensure preventive maintensnce checkoffs completed (e.g., electrical
. system checkout).’

k) Check spare parts and fuses sboard.
5) Pump out waste tanks if necessary.

-.6) Top off fresh water. Hest hot water tanks.
7) Check hydrsulic oil supply:

8) Check LOX tanks snd charge as necessary. Ensure both tanks on
gservice with regulator set at .5 liters per minute.

9) Ensure electricel end mechanical tool kits sboard.
10) Check fire extinguishers fully charged and in place.
11) Check the following supplies sboard:

-=Linen --Stationary

~Blenkets -Battery Record forms

=Foul westher gear =Dry cells

-Food (COperating time plus ~-Dish cleaning solution and
2 week reserve) 2 pans

=Cocking utensils ~Digh drein

=Eating utensils ‘«Plagtic garbage bags

‘=Serving utensils -Toilet paper

-Soap {Operesting time plus ~Garbage sprey
2 week reserve) -Kleenex .

~Recorder paper for Fethometer -Halazone tablets
and Depth Gage -Bath towels

-Germicide (4 standerd Weledyne ~Measuring cup and pot
plus 2 concentrates ~Becterias filters

-Purafil (4 packs) -S4lica Gel (3,000 lbs. for

-Entertalnment equipment 30 day mission)

-Cleaning gear (foxtail, dust pan,
rags, soap, scouring powder,
sponges )

~-LiOH (ebout 36/week - ensure
a 2 week reserve) See Test Plan

12) Trim statement complete and verified with Chief Engineer.

Change No. “I.
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_2A? READY FOR SEA {Cont.)

13)

Check the following equipment stowed:
~Wrench for external salvage valve

in seil
~Bilge pump
~Oxygen breathing epparatus:
(6 OBA's plus 12 cannisters)
-Heaving lines (3)
-Damege Control Bag
-Seuba lanterns (3)

—=FRleckriec horn and porteble

k)

15)

16)
17)

18)
19)

light mast

~First aid kit

-Blnoculars

~8ignal gun and flares

-Safety harness (3)

~Exhaust blower

=Life Jackets and lights

~C0> gage

-Fyrite C02/02 gage ,

-8AS spheres and SAS pry bar

~Suetion cup, pry ber, wrench,
serewdriver (a1l in sail) for
salvage gystem

~Wrench for hateh deblock

-Drager escape gear (1 set/ma.n)

-Ocean charts

=Life rafy

-Menuels (1.e., Topaz, CTFM, TV,
Radio, Straza phone, Fathometer,
OPS Mamual, Systems Description,
ARG books (2))

-Drawings (electrical, life support,
pneumstic, hydreulie, fuse. charis,
penetrator charts)

~Shackle pin for tow bridle

-=Divers depth gages

-S8impson, VIVM, Meggar, Oscillo-
scope - Type 422

~Walkie Talkie

-Alr Mattresses

~Teledyne Sensor (oxygen)

~Valve inserts and seals

=~AEG Tool Kit

Voltmeters (2)

Thyristor Checker

Test leads

Spare Modules (8)

60 KVA Thyristor

3 KVA Thyristor
-Fuses '
~Extension cord and 3 adaptors-
-Battery discharge curves
-Test plans

on Support
Vessel

Check emergency battery - ensure gravity ok; shift to and from emergency.
battery. Minimm gravity 1.275 (1.300 fully charged).

Check operatlon of:

~Periscope TV

=Fathometer

=Underwater TV

-Underwater Telephone (forward

Hydrophone only)
=Hot plate

Check magnetic and gyro compasg.
Test Teledyne Sensor (See if solenoid

values are past)

Test operste tollet, sink and showers.

~CTFM Sonar
=Redio ,
~-landing and Navigation Lights
-Other installed Electronic Equipment

clicks on and.off as set

Check out air, varlsble ballast tanks, and main ballast tanks. (Do

before air charge).
a week.

Do these tests if boat has not operated within

May be ecarried

a~ Open hull valve for air flask.

b- Open back-up valves for air flasks and gage valves.
e- Open velves to and from reducers. Shut bypass.

d- Check open gir relief valve.

e- Drain air separator, shut valve.

Change No. B,
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oA2  READY FOR SEA (Comt.)

i

20)

21)
22)

23)
2l )

25)

P- Open air manifold gage valve. Check reading 90 to 100 kg/cm2
g- Check VBT blow line gage valves open (2).

h- Open VBT flood/drain bull velves (4).

1- Open VBT blow/vent hull valves (2).

J- Open VBT outboard vent mill valves (2).

k- Test flood and blow each VBT, vent inboard and outboard - then check:

~-Internal vents shut (2).

~-External vents shut - 2 hull valves and 2 vent valves.
-Flodd/drain velves shut -~ 4 hull velves and 2 back-up valves.
'-Blow/vent valves shut - 2 hull velves and 2 blow valves.

1- Open MBT huil valves (4).
m- Test blow main ballest tanks - then shut huwll valves.
n- Test blow air to SAS chember (emsure vent OPEN). Then shut all

SAS-valves.
Secure air flasks,
Exerclse salvege air valves (2 hull and 2 back-up); remove and
inspect externsl plugs if boat hes not been operated within a week.
Open hydraulic return velve at reservoir.
Cheek shot tanks full. Ensure that & crust has not formed on top.
84S (do these tests if boat has not been operated within one Week):

-Set selector valve in pilot's consdle to SAS.
~Open SAS hydreulic hull valves (2} and set selector valve to OPER.
~Using the pump, open and shut SAS hatch (ensure cover plate on

- main deck removed). -
<Secure SAS (3 hull valves, blow, vemb:, flood/drain; set selector

valve on pilot's console to emergency shot ).
Check .electrical system as follows:

‘a- Set propulsion controls on zero and energize pilot's comsole.

b- Check Bl bettery switeh in 112 volt position.
c- FEnergize all imverters (6).

d- Station an cbserver topside, check motors clear (nose down), End
check operation of propulsion and rotation motors. Test in furn
mode end cruise mode (use all speeds aud twisting combinations ).
Shift Propulsion Inverter Selector to horizontal and repeat.
Rotate motors with Position Inverter Selector in each position.

e~ Ensure ammeters, tachometers and voltmeters operating.
f- Check pilot's console 1ights.

g- Check salt wabter sensors.

h~ Secure pilot's console and inverters.

26) Test trim system, pump to and from each tank.
27) Check bilges dry, pump as necessary.

Change No. 2.
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2A2 READY FCR SEA {Cont.)

28) Check operation of both hatches.

29} Rig towing harness.

30) Grease hatel mating surfaces.

31) Check hull lifting links removed, salvage links installed.
32) Test MBT vents.

33) Charge battery - when completed, check penetrator caps in place.
-Ensure AH meters ON and check cherge isolation switch in NORMAL.

--3%4) Check battery for grounds.
35) Charge air. Ensure external charging comnection in place.
36) Report when completed to Captain.

Just Prior to Getbing Underway

1) Check each air flask et least 180 Xg/cn?.

2) Check air distribution line at 90 to 100 kg/emc.

3) Inspect interior of boet. Ensure rigged for sea.

4) Inspect exterior of boat. IEnsure topside clear. Check motors clear.

5) Clean viewports, cémera lenses, and strobes.
6) Test shot ballast system as follows: .

= Check T-handle in place; remove valve plugs.
- Energize circuit bresaker.

- Check metering coill switch in position 3.

- Demsgnetize holding coil.

- Btation divers.
- Meter shot for one second from esch tank (divers cbserve).

~ Magnetize holding coil.

- Release circuit breaker.

-~ Divers check shot holding.

- Rig emergency shot system for dive and pump up accumulator to

at least 100 kg/em?.
- Withdraw hooks holding doors shut by operating emergency shot

system. _
- Rig system for dive and divers check hocks in place holding doors shut.

- Pump up accumilator to 140 kg/em?.
~ Remove T-hsndles. -

7) Remove cover on underwater telephone and SAS.

8) Remove cover on pinger transponder.

9) Check commnicetions between bridze end pilot's conscle (headset).
10) Ensure both keys for pillot's panel on board.

11) Emergency/shore power switch in NORMAL.

12) Check Bl battery switch in 112 volt pésition.

13) Check mede switeh im position 1 or 2.

14) Set propulsion controls on zero. Energlze pilot's comsole. Check
Propulsion Imverter Selector and Position Inverter Selectlon in

vertical position.

Change No. &t
1n 20 Feb. 1970



READY FOR SEA (Cont.)

15) Energize inverters.

16) Check with observer on bridge to ensure motors clear and nose
down. Test propulsion and rotation motors. When completed,
set 4 motors in turn mode.

17) Test rudder.

18) 8hift all trim water aft for towing purposes.
19) Energize and test TV periscope.

-20) _Ensure:

- Both LOX tanks on service

- Valve to oxygen vent and filling vent line secured
Velve to oxygen distribution line open

Valves to and from regulstor opsn

Valves to and from solenocid open

Cross counect open

21) Calibrate sensor (Teledyne) and set at 21% end 19%.
22) Set oxygen regulator at .5 liters per man per minute.

23) Secure shore power, remove aft ladder and stow ashore. Check
emergency/shore power switch in NORMAT.

2) Place emergency lights on the line.

25) Test radio.

26) Remove yellow polypropelene lines.

27) Ensure sail drain s¢uppers operating freely.
28) Shut both hatches. :

Support Boat (Escort)

1) Fuel topped off.

2) Ivbe oil checked.

3} Cell gravities checked sbove 1250; water ok.
4) Tnstalled gear checked:

‘Radio -

RDF (spare betteries aboard)

Pinger (spare batteries sboard)

Underwater telephone (batteries checked and spares aboard)

5) Diving flag sboard.

6) Day signals sboard.

7) Diving lsdder sboard.

8) TFood and water sboard.

9) Eating utensils and sleeping gear sboard.
10) Spare tow bridle sboard.

Change No. Jx
20 Feb. 1970



2A2 READY FOR SEA (Cont.)

11)
12)
13)
1h)
15)
16)
17)
18)
19)
20)
21)
22)
23)

.
25})

26)
27)
28)
29)
30)

Tow line buoy.

Tow line inspected.

Basket stretcher sboard.

First aid kit aboard.

Tool: kit sboard.

Ball of Merlin and hezving line aboeard.
Smokes and flares sboard.

Rifle/mmmo sboard.

Seuba tanks end diving geer sboard, diver slstes.

Power heads (2) sboard.

Sherp probes (2) eboard.

Suction cup sbosrd.

/P phone for hooking into Franklin sail eboard.

MBT plugs (24) for Franklin eboard.

Rubber boat ready, fuel ok.
Navigation piloting géar and charts.
Sa.fe‘by Harnesses. '

Iife jackets and foul weather gear.

_Binoculars.
Marker buoy and line.

12
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2A3 RIG FOR DIVE

1) éﬁeck tow line ‘clear, deploy guide rope (if mecessary).

2) Cut in emergency power and then shift Emergency/SP switch to NORMAL,
3) Check external salvage valve shut, cap in place(2).

4) Remove emergency vents,

5) Check topside phone disconnected.

6) Calibrate Teledyne oxygen gage.

7) Check topside clear. Shut sail hatch and open flood ports.
8) Check forward -hatch, shut and dogged.

9) Check aft hatch, shut and dogged.
10) Check Bl Battery switch in 112V position.
11) Check Battery Isolation switch to NORMAL.

12) Test motors in cruise mode (2); set mode switch in position 1 or 2;
set Position Inverter Selector Vertical; set Propulsion Inverter
Selector vertical,

13)"' Check console lights and activate salt water sensor circuit, temp.
gensor breaker, MBT vent circuit breaker, MBT water level circuits

Fathometer circuit, shot alarm circuit.
14) Energize Topaz Inverter (1) for life support and AC bus.
15) Record amperé hour meter readings.
16) Check salt water sensors,
17) Check emergency lanterns in place (3).
18) Energize pinger.
19) Test underwater telephone (forward hydrophone only).
20) Test Fathometer - Sounding .

21) Check surface traffic in the area.

22) Ensure LIOH frames installed i1f long duration dive.

23) Check LOX tank valves open (gas withdrawal).

24) Check oxygen.valve. to and from regulator open.

25) Check oxygen valve to and from Solenoid Valve open.

26 Check oxygen cross connect valve opemn.

27) Check oxygen vent valves shut (2).

28) Check oxygen distribution line valve open.

29) Set oxygen regulator at .5 liters per man per minute.

30) Check depth sensor hull valve open.

31) Check depth gages cut-in (3).

32) Check hull valve and back-up to hull vent shut,

33) Check Torward and aft salvage valves shut.

34) Check air flask gage valves open (6). Teke readings:
-Change Wo. DAL -
-20_Feb. 1970
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2A3 RIG

35)

'36)

37).

38)
39)

40)
41)
42)
43)

44)
45)
46)

47)
48)

49)

50).

51)

52)
53)
54)
55)
56)

FOR DIVE (Cont.)

Flask 1 Flask 2 Flask 3

Flask 4 - . Flask 5 Flask 6

Secure hull valves and backups on all but one air flask (fotate
flask on service periodically and secure a flask at 100 kg/cmz).

Check external air charging hull valve shut.

Check valves to and from 200 kg/cm? to 100 kg/cm? reducer open;.
bypass shut.

Check air relief valve open.

Check H,P. air,distribution line gage valve open and reading 1500
psi (100 kg/cm™),

Remove horn and cap lines.
Check SAS outer and inper hatches shut.
Ensure no pressure in BAS chamber (crack and shut vent).

Check all SAS valves shut (7)

2 hull valves for motor
1 hull valve for flood/drain and back-up valve

1 blow valve
1 vent valve
1 gage valve

Open hydraulic return valve.
Check oxygen valve to hydraulic accumulator.

Check open hull valves for emergency ghot ballast (2).

Check open Valve A
Check shut Valve B
Check open Valve G
Check shut Valve D

Check hydraulie accumulator gage valve open.

Check hydraulic pressure to Emergency Shot Ballast 140 kg/cm?.
Test alarm (raise alarm setting with key to over 150 kg/cm2 and

then set alarm at 130 kg/cmz.

Check hydraulic selector valve at pilot's console in Emergency
Shot Ballast position.

Check Variable Ballast Tank blow line gage valves open (2).

Flood one VBT. Then c¢heck: internal vents -shut (2); external
vents shut (2); flood/drain valves shut (2); blow valvee shut (2).

Check Variable Ballast Tank flood/drain, hull valves shut (4).
Check Variable Ballast Tank blow/vent hull valves shut (2).
Check Variable Ballast Tank outboard vent hull valves shit (4).
Open MBT blow hull valves (4).

Test blow MBT's., Then ensure blow valves shut (2); hull valves

shut (4).
Chenge No. J_
'go Feb. 1970
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2A3 RIG FOR DIVE (Cont.)
57) Check bilges: dry.
58) Pump water to forward trim so that both tanks are 50% full,

59) For automatic MBT blow system:

~ Check air to automatic blow open.
- Check hydraulic oil to automatic blow open.,

60) BSecure radio.
61) Check underwater phones and pingers on normal bus.

62) Report when completed to Captain,
63) Pump SAS, shut tight.
64) Demagnetize shot.

Change No. Z2.
20 Feb. 1970
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24k RIG FOR SURFACE (COMPIETION OF DIVING CPERATICNS)

1) Check shot magnetized.

2) Shut sail floods.

3) Install emergency vents.

4) Check all hull valves shut.

5) Configure motors for surface operations.
6) Secure:

- Compass
- Pinger

=« Underweater TV
- CTFM Sonar )
Topside Underwater Telephone

7) Energize TV periscope as necessary.
8) B8ecure depth gages (3).
g) Shut air and hydraulic oil to sutomatic blow device (2 valves ).
~ 10) Report when completed to Ceptain.
11) When all Operations Completed:
-~ Bét Pilot's propulsion controls at Zero.

- Becure Pilot's console. - _—
oo L gy TS Ll S,

-' Secure inverters (6). _

- Secure all circuit breskers on Pilot's panel and circuit
breaker panel behind Pllot.

- Secure TV periscope.

- Reduce oxygen regulator to .5 liters/minute.

- Rig shore' power.

- Empty trash cans.

- Install SAS cover.

- Shut hull valves and backup valves to air flasks.

~ Disable emergency lights.

~ Rig T-handle wrench and dribble plugs in both shot ballast tanks.

‘= Wash down boat with fresh water. ‘

- Clean/grease hatch surfaces.

- Clean and grease SAS hatch.

- Tnatall cover on underwseter telephone transducer end pinger
trensducer.

- Rig 3 polypropelene lines.

- Wash foul weather gear, life Jackets and harnesses with fresh
water. ‘

- Serub down and vecuum interior of boat.

- Clean head {scouring powder and Lysol).
- Place covers on CTFM, underwater phone, "hydrophone and current meter.

Change No. & __
20 Feb. 1970
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2A5 PRE=-RECOVERY

1) Ensure crane arrangements made.
2) Ensure locomotive arrangements made.
3) Secure all hull valves and backups.
4) Secure all electronic equipment:

Fathometer

CTFM Sonar

= Radio

- Underwater Telephome
TV Periscope

- Underwater TV

5) Remove shot ballast,

6) Defuse guillotine system.

7) Divers clean boat while in water.
8) Rig fire hose for hull wash-down.

9) Pump out waste tanks if necessary.

10) Remove unnecessary welght.

i1) shut both hatches and rig forward hatch strongback.
12) Wwhen recovery completed, install:

-~ Viewport covers
Hatch protectors
Ensure toilet completely pumped out - 10 strokes on pump handle

Report completion to Captain

Revision >t
12 May 1969
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2A6 IN~PORT ROUTINE

Chief Engineer - Record the following data each work day in the
Engineering Logs:

- Battery voltages and ground currents (Battery Log)

- Ampere hour meter readings (Battery Log)

Lox levels

High pressure air in each flask

- Draft readings

=~ Equipment out of commission

Work accomplished, failures, etc. (maintenance history)

- Record weight changes

Watch - After working hours, a watch will be assigned to look after
the Ben Frankiin. This watch is responsible for checking the boat
hourly and informing the Captain or other Operations persommel of any-
thing unusual., Specifically, the watch will be on an hourly basis
(more often in severe weather):

= Check mooring lines properly secuted and free of extreme tension

and chafe.

- Check brow (boarding ramp) to ensure that it is pumped up hydraulically
so that it does mot touch the deck when the boat rolls.

- Check the draft., If it changes three inches, call the Captain (draft
marks are three Inches apart).

- Check bilges for leaks.

Additionally, the watch will:

- Ensure floodlights on at night.
- Close "dog house" in case of rain, secure loose gear in case of high

winds.
- Keep unauthorized persons away from the boat.

Revigion 1
12 May 1969
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2AT

UNDERWAY WATCH ROUTINE

While underway, there will be a pilot om watch at the console at all
times, ' A watch period will normally comsist of four hours; however, the
interval may be adjusted by the Captain. All watch-standers must be
qualified in accordance with the requirements of the Ocean Systems
Operations Manager., While on watch, the on~duty pilot is respomnsible

for:

- The safe operation of the boat

~ Maintaining ordered depth

- Writing the log

- Ensuring that required inspections are made

- Ensuring that required instrument readings are logged

-~ For maintaining commmications with the support ship

- For following any instructions set forth by the Captain

The Captain is to be informed of any unusual happenings and any changes
in the operation of the boat,

If communications are lost for a perlod exceeding the established
interval, the boat is to be surfaced in accordance with the Lost Contact
Procedure, and all available means are to be used for regaining com-

municationa.

Boat Inspection

During at sea operations, routine boat inspections will be conducted
along with taking certain instrument readings. These routines are all
specified on the Underway Log Sheet and it is the responsibility of the
on-watch pilot to ensure that these inspections and readings are carried
out. At 0800 each day, a thorough boat inspection is to be conducted
by the Captain on board. This inspection will comsist of:

A check for leaks of all penetrators

A check of bilge areas to ensure normal conditions
A check of the hull flange for leaka

A check of all viewports for leaks

A check to insure necessary equipment secured

A check of boat for cleanliness

4 check of fresh water piping for leaks

Revision 1
12 May 1969
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Franklin Underway Log Sheet

The on-watch pilot will fill out the Underway Log Sheet - written nar-
rative plus inspection notations. Each log sheet will be on a four
hour basis and should include such items as:

- Position and weather

- Times of diving and surfacing

- Large depth changes

- Changes in main power distribution

- Commencement and completion of major evolutions

-~ Interesting or wmusual sightings

- Operation of VBT's (record h.p. air comsumption) during sea trials
- Blowing MBT's (record air consumption during sea trials)

= Shifting air flasks

~ Casualties to people or equipment

The following is a list of sample entries:

1300 Surfaced
1400 Dived; Dive No.
1445 No commmication for 30 minutes
1450 Regained communication with escort
1515 Blew starboard VBT dry at 600 feet, used 15 psi (Flask 1)
1550 Commenced terrain followlng tralning
W. T. Door
1500 Assumed the watch, conditions normal
Position: 28-24 N, 79-31 W
1630 Secured terrain following training
1700 Surfaced - by blowing MBT's; used 10 psi (Flask 1)
1730 Secured tow line. Commenced transit to W. Palm Beach
5. Schultz

A copy of the Underway Log Sheet is presented as follows:

Revision 1
12 May 1969
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Franklin Underway Log Sheet

Time

Routine

.Check

.Date

00~04

Position:

Weather:

0000

0100
0200

0300

-Check bilges, penetrators
and main battery fuse boxes
for water

-Cycle MBT and VBT hull
valves

-Check hull valves for proper
position

~Check LOX tanks for leaks

~-Vent Main Ballast Tanks

-Check emergency ballast
hydraulic pressure

=Check VBT's for pressure
buildup

~-Record air f£lask readings:

Flask #1 ; #2
#3 s #4
#5 ; #6

-Check equipment not in use
in Off/Standby position
-Check F.W, valves shut
-Record battery .readings
~Carbon Dioxide %

=0Oxygen %

~Cabin Temperature

~Cabin Pressure

-Sea Water Temp

=Cabin Humidity

-Check hydraulic pressure
~-Cycle MBT and VBT hull
valves

-Oxygen %
~Check hydraulic pressure
~Cycle MBT and VBT hull

~valves

-Is3Sh0£ Magnetized?
~Check hydraulic pressure
~Cycle MBT and VBT hull
valves

Tchgnée No. JTL_
20 Feb. 1970




Franklin Underway Log Sheet

Time

Routine

Check

Date

04-08

Position:

‘Weather:

22

0400

0500

0600

0700

Flask #1 3 #2 3
r3 ; #b 3
k5 ; #6

~Check bilges, penetrators
and main battery fuse bozes
for water: .

~Cycle MBT and VBT hull
valves

~Check hull valves for propen
position

~-Check LOX tanks for leaks

~Vent Main Ballast Tanks

.Check emergency ballast

hydraulic pressure

-Check VBT's for pressure
buildup

~Record air flask readings
(flasks in service)

~-Check equipment not in use
in Off/Standby position
-Record battery readings
~Check F.W. valves shut

~Carbon DioxideZ

~Oxygen %

-Cabin Temperature-

=Sea Water Temp.

=Cabin Pressure

A ——————

-Cabin Humidity. -

~Check hydraulic pressure
-Cycle MBT and VBT hull
valves

- Cxygen %__ .

~Check hydraulic pressure
~-Cycle MBT and VBT hull
valves

~Ts Shot Magnetized?
-Check hydraulic pressure
-Cycle MBT and VBT hull
valves

~Change Wo. &
20 Feb. 1970



Franklin Underway Log Shest

Time

Routine

Check

Date

08-12

Position:

Weather:

712

0800

0800

1000

1100

-Oxygen %

-Replace LiOH panels

-Conduct thorough boat
inspection-

-Cycle MBT and VBT hull
valves

~Check hull valves for pro-
per position

~Check LOX tanks for leaks

~Vent Main Ballast Tanks

-Check emergency ballast
hydraulic pressure

=Check VBT'e for pressure
buildup

-Air flask readings
{(flasks in service)

Flask #1 ; #2
#3 ; ¥4
#5 . ; #6

=Check equipment not in use
in Off/Standby position
~-Check F.W, valves shut
-Record battery readings

-Carbon Dioxide %

-Oxygen %

-Sea Water Temp. ___ -
-Cabin Humidity

=Cabin Pressure

~-LOX pressure
-Fwd Aft

=Record F.W. & LOX tank
levels '

-Check hydraulic pressure
=Cycle MBT and VBT hull
valves

-

-Check hydraulic pressure

~Cycle MBT and VBT hull

valves

-Is Shot Magnetized?
~Check hydraulic pressure
~Cycle MBT and VBT hull
valves

.INOTE: If motors have been

idle, meggar before
using.
Change No. &—
20 February 1970




Franklin Underway Log Sheet

Time

Routine

Check

Date

12-16

Position:

Weather:

1200

1300

1400

1500

=Check bllges, penetrators
and main battery fuse boxes
for water
-Cycle MBT and VBT hull
valves
-Check hull valves for pro-
per position
=Check LOX tanks for leaks
~Check emergency ballast
hydraulic pressure
-Check VBI's for pressure
buildup
=Air flask readings
(flasks in service)

Flask #1 s #2 s
#3 s #4 H
#5 s #6

~Test emergency ballast
-alarm

=Check equipment not in use
in Off/Standby position

-Vent Main Ballast Tanks

~Check F,W. valves shut

-Record battery readings

~Carbon Dioxide %
~Oxygen %

=Cabin Temperature
-Sea water temp.

-Cabin Humidity

--Cabin Pressure

-Check Gyrocompass

=Check hydrauliec pressure
-Cycle MBT and VBT hull
valves

-Oxygen %

-Check hydraulic pressure
-Cycle MBT and VBT hull
valves

-Is Shot Magnetized?
~Check hydraulic pressure
-Cycle MBT and VBT hull

LChﬁﬁée-No. T
720 Feb. 1970




Franklin Underway Log Sheet

Time

Routiine

Check

-Date

16~20

-Pogsition:

Weather:

1600

1700

1800

1500

.Check bilges, penetrators
and main battery fuse boxe
for water -

-Cycle MBT and VBT hull
valves

-Check hull valves for pro-
per pesition

~Check LOX tanks for leaks

~Vent Main Ballast Tanks

~Check emergency ballast
hydraulic pressure °
~Check VBT's for pressure
buildup

~-Air flask readings
(flasks in service)

Flask #1 s #2
#3 . 3 4
#5 ; #6

3

J«Check equipment not in use

in Off/Standby position
~-Check F.W. valves shut
=Record battery readings

~Carbon Dioxide %
=Ozxygen %

=Cabin Temperature
=Sea water temp.
~Cabin Humidity . -

=Cabin Pressure

~Check hydraulic pressure
~Cycle MBT and VBT hull
valves
~Oxygen %_
~Check hydraulic pressure
~Cycle MBT and VBT hull
valves

-Ts Shot Magnetized?
~Check hydraulic pressure

|-Cycle MBT and VBT hull

valves

_Cﬂéngé"N6;
20 Feb. 1370




Franklin Underway Log Sheet

Time

Routine Check

Date

20=24

Position:

Weather:

26

2000

{=Check LOX tanks for leaks

-Check bilges, penetrators
and main battery fuse boxes
for water .
-Cycle MBT and VBT hull valves
-Check hull valves for proper
position

-Vent Main Ballast Tanks
~Check emeérgency ballast
hydraulic pressure
=Check VBT's for pressure
buildup

-Alr Flask readings

220

2300

210G

(flasks in service )
lask #1 ; #2 4
3 #4 ;
5 . ; #6

-Check equipment not in use
in Off/Standby position
~Check F.W. valves shut
-Record battery readings
=Carbon Dioxide %

~Oxygen %

=Cabin Temperature
~Sea water temp.
=Cabin Humidity

=Cabin Pressure

=Conduct contaminant checks

-Check hydraulic pressure
=Cycle MBT and VBT hull valves

- Oxygen %

=Check hydraulic pressure
=Cycle MBT and VBT hull valves

Is Shot Megnetized?
-Check hydraulic pressure -
-Cycle MBT and VBT hull valveg

| Change No. J.
‘20 Feb. 1970



2A8 OPERATING DAY DETAIL SHEET
Serial No.

Date:

Released

Operations Manager

1. Franklin will get underway at
2. Franklin will moor at
3. Franklin trim shall be as follows:

Forward trim % Full
Aft trim % Full
VBT 1 (stbd) % Full
VBT 2 (port) % Full
Shot 1 (stbd) % Full
Shot 2 (port) % Full

4, Tank levels are required to be as follows:
Lox tank forward
Lox tahk aft

Fresh water 1

Fresh water 2

Fresh water 3

Fresh water 4

Hot water 1 (heated - yes/no)
Hot water 2 (heated - yes/no)
Hot water 3 (heated - yes/no)
Hot water &4 ~ (heated - yes/no)
Wast tanks

5. Ready for Sea Check-Off completed up to "just prior to getting
underway".

Signature

Revision 1.
12 May 1969
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2AB OPERATING DAY DETAIL SHEET (Cont.,)
Exceptions:

6., Escort
Fuel Topped off
Lube o0il on mark
Cell gravitles checked
Above 1.250 = water ok
Para anchor

Diving lLadder installed
and housed

Diving Flag

Day Signals

Food/water

Spare tow bridle

Stretcher

RDF Checked

Radio Checked

Tracking gear checked
Underwater telephone checked
First Aid Kit

Tool Kit

20 day smokes

Night flares

Rifle/ammo

Scuba gear

Shark probes

Rubber boat

Outboard Runup Fuel Topped
Plotting Gear

Signature
7. The objective of this operating interval is:

Revision 1
12 May 1969
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2A8 OPERATING DAY DETAIL SHEET (Cont.)

8. Special instructions/equipment:

9, Ben Franklin Crew

Observers -

10, Support Boat Crew -

Passengers -

29
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2B EMERGENCY PROCEDURES

281 Fire Underway

1) Fight fire.
2) If an electrical, secure all power

a - hit AEG emergency shut down switch

b - secure load on Topaz inverter and thén secure inverter
¢ - shift emergency/shore power switch to OFF

d - switch mode switch to OFF

3) Don oxygen breathing apparatus and secure LOX tanks.

4) If 28 VDC bus OK, shift to emergency power and inform support ship.
5) BSurface the boat

6) Exhaust smoke with portsble blower

7) Open LOX tanks when fire out

Fire in Port

1) Fight fire
2) 1If an electrical, secure all power

a - hit AEG emergency shut down switch

b - secure load on Topaz inverter and then secure inverter
¢ - shift emergency/shore power switch to OFF

d - switch mode switch teo OFF

3) Don oxygen breathing apparatus and secure LOX tanks
4) FExhaust smoke with portable blower
5) Open LOX tanks when fire out

2B2 Collision

In any collision it is important that the impact occur on the side
of the vessel. If a collision occurs at the bow or stern, it is
possible that a viewport may be damaged enough to allow the boat to
become flooded. Therefore, 1f possible, maneuver to take the impact
broadside. If due to an MBT rupture, a severe list occurs, drop
shot ballast on the appropriate side (dribble) to level the boat.
Inform the escort, take the necessary damage control action and
surface if submerged.

NOTE:

1) 1If Bl battery switch is in the 28 volt position, the 28 volt
bus has power even though the mode switch may be off., .

2) 1If the 28 volt bus i1s damaged, power is avaflable to the
-pinger and underwater telephone directly from the emergency
battery - transfer switch is on the pilots console.

Revision 1
12 May 1969
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2B3

FLOODIRG

Surfaced

1)

2)
3)
4)
5)
6)

Shut hull valves of affected systems (be careful of water hammer).
I1f affected system is unknown, shut all hull valves, except for

emergency shot ballast.

‘Shut hatches - do not fully tighten hatch dogs.

Shift mode switch to off.

Repair damage.
If absolutely necessary, carefully pressurize boat to stop flooding.

Shift to emergency power and inform Support Ship.

Submerged

D

2)
3)
4)
5)

6)

Shut hull valves of affected system (be careful of water hemmer).
I1f affected system is unknown, shut all hull valves except

emergency shot ballast.
Emergency surface.
Shift mode switch to zero mode.

Repair damage.

If absolutely necessary, carefully pressurize boat to stop flooding.
As boat approaches the surface, Internal pressure could blow out
a viewport. Since hatches are not dogged tightly, they may vent,
however, the hull vent must be opened to prevent & high pressure

buildup.
Shift to emergency power and inform Support Ship.

Revision 1
12 May 1969
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2B4

EMERGENCY SURFACE

In the event that it is necessary to surface immediately, the below
procedure will be followed. Keep in mind that if an emergency surface
is carried out, it may result in serious battery damage. Therefore,
it should only be used in extreme situations--uncontrollable flood-
ing, serious fire, or en extremis.

1) Release emergency shot ballast,

2) If electricel system intect, rotate forwaerd motors nose up
snd apply full power.

3) 'Inform support ship.

Revision 1
12 May 1969
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2B5 LOST CONTACT ROUTING (Cont.)

Submersible

Tf the submersible commend, for whatever reason, suspects that
contact may be lost he should immediately institute an attempt
to commnicate by Gertrude. If he can neither comunicate by
voice nor get & CW range response he should:

1) Change depth to 200 feet and continue calling on underwater
telephone &t epproximately two minute intervals (vary -
glightly) while sscending. Listen on underwater telephone
for surface contacts.

2) If no contact at 200 feet after 15 minutes, surface (with
navigation ON lights on at night).'

3) Vhen securely surfaced, use gll means possible to regain
commmnications -~ whistle, radio, flares, underwater tele-
phone, and signel light. Use electric power speringly.

4) Call the Coast Guard vie radio on command option.

TP during submerged operations, the submersible hears two consecutive
blesting caps fired he shall undertake 1 through L above.

Change 1
12 November 1969
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2B5

LOST CONTACT ROUTINE

Escort .

Normal :tra.cking' is considered to exist when the tracker is gble to

. scquire a range and bearing to the subrersible at will. Frequently,

the tracker is unable to scquire a range and mey continue tracking

by bearing only for intervels as long as thirty minutes. On
occasions when the tracker is proceeding on bearing only, he should
be mentelly prepared for the loss of signal altogether. Consequently,
when tracking by bearing only in advance of loss of contact, good
practice requires periodic underwater telephone (Gertrude) renge

" checks.

Qertrude ranges are obtained by switching the 504 to CW and sending
e series of at least three letter victors followed by & long dash
end then a steady rhythm series of six (6) dots ebout one second
apart. Simultanecusly with the sixth dot start & stop wetch. .

When a CW dot is received from the submersible, stop the watch and
multiply the number of seconds of elepsed time by 2L00 to establish
feet of start range.- Frequent range checks will operate to decrease
the possibility of complete contect loss.

Upon the commencement of submerged operations the tracker should
immedistely determine the magnitude and direction of predominant
force. Predominant force is that force tending to seperate the
tracking ship from the submersible and is caused by wind and current.
The tracker must be constantly alert to changes of predominant force
which will occur when the submersible changes depth (current shear)
the wind changes or the current chenges. A tracker should never
alter course to a direction within 90 degrees of the predominant
force unless he is doing so with solid tracking information. In

a lost contact situation AIWAYS meneuver against the predominent
force until tracking informstion (Gertrude ranges or system acquisition)
reveals that the contact is indeed down force.

Lost contact requires that the Operations Director be notified immediately.
Cong.u:crently commence logging Gertrude ranges every two minutes and all
ships hea.di_ng_'changes. Maneuver to close the range with course changes.

When .2 course change has produced an incresse in range, immediately
reverse course and increase speed. Before increasing speed, however,

.on & reciprocal course be a.'bsolutely certain that the range is being

closed. Proceed on the course which is closing renge until range
commences to open. At this point, the submersible is 90 degrees to
the course being steered, either to the right or to the left. The

%rackers mental situation picture may provide a cue. as to which

direction the svbmersible is in. If not, turn 90 degrees to the
right or left and continue checking range. If the range opens,
reverse course and continue to establish contact.™

Trackers should constantly bear in mind -‘l;.he necessity to let a clear
trend develop before making a decision. In panic situations, the

wish for a particular trend is no substitute for a cleer trend. Take Tins

immediate action to re-establish contact but do not reverse the initial
action until there is a2 cleer indication or trend which indicates that
the initiel action was incorrect. Having made the judgement that the
initial action was incorrect, reverse course and stick with 1t until
en gbeam condition develops.

Change 1
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LOST CONMTACT ESCORT PATTERA

¢t =20 L
t=ro
t=15" t=5 LAST RELIABLE
X BeARIVG
t =10
e t=20
t=2%

NMOTE : —~Time in minufes
*s,oeed' abov? & Ks.
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2B6 EMERGENCY PERSONNEL TRANSFER PLAN

General - In the event that a personnel casualty occurs at sea,
rapid steps must be taken to ensure that the injured person is re-
turned to shore .and glven prompt medical attention, For this
reason, Grumman personnel must be prepared in advance to act
quickly and in coordination.

Specific - When a casualty occurs:

At Sea
1. Operation Director determine method of transportation te home
base. Consider:

(a) Nature of casualty (burn, broken bone, bleeding, bends,
alir embolism, etc.)

{(b) Distance to land
{(¢) Weather
{d) Need for an escort to remain with Franklin

A Coast Guard helicopter/cutter, support boat or nearby vessel
can be used, Under some circumstances the rubber boat may be

beached on FRANKLIN for transfer purposes.

2. Report casualty, method of transportation, position and weather
to home base via radio (3281 Kes)., If contact cannot be made,
the Coast Guard or a nearby vessel can be called.

In Port - Home Base

1. Senior Grumman man takes charge and coordinates the tramnsfer.
2. Request Coast Guard assistance if necessary (phone: 844~5030).
3. Call an ambulance {phone: 833-4588).

4, Prepare an area in Slip No. 2 along Grumman property for personnel
transfer if a beat is used. Ensure linehandlers are standing by
a camel and a ladder is handy. If a Coast Guard Cutter is to be
used, check with the Coast Guard to ensure that the landing will
be made in S1lip No. 2.

5. 1If a recompression chamber is necessary, call Perry Submarine
Builders {phone: 848-9678).

6. If the oil barrier is in place, call the Port of Palm Beach to
open it (phone: 842-4201).

Revisglion 1
12 May 1969

35



2B7

When FRANKLIN 1is conducting surfaced or submerged operations within
range of the operating base, a continuous radio watch will be maintained on
3281Khz. Upon receipt of a radio alert from the FRANKLIN or the escort,
the radio watch will immediately advise the senior Grumman employee present
of the alert and provide the emergency local instructions to him. Every
precaution is to be taken to Insure that only the senior Grumman employee or
his delegate takes action. The senior Grumman employee will proceed to the
radio installation and stand-by for further instructions. Do not take action
other then advise the FRANKLIN or escort that you are on standby alert. Stop
outgoing local phone calls, terminate incoming calls graciously but non-
comnittably. Do not solicit information, unless some question arises concern-
an instruction. Control of the emergency is with the Operations Director.

Emergency Local Instructions for West Palm Beach

The nearest hospital 1s St. Mary's Hospital (Phome 844-6311). Proceed
north inside the port area to Port Road. Proceed west on Port Road to the
second traffic light and turn left or south, About 1/4 mile on the west
side of the road turn west at the sign marking the emergency entrance.

Police (Riviera Beach) 844-3515 (State) 683-4455
Ambulance - B33-4588

Physician - 848-3434 - Dr. Marchetto and Dr. Q'Brien
2755 Broadway, Riviera Beach

Fire Department - 848-1434
Coast Guard District Commander - 350-5621 (Miami)
Coast Guard Search and Rescue (SAR) - 844-5030 (Local - Peanut Island)
Perry Submarine (Decompression Chamber) - 848-9678
Port Director - 842-4201
Heavy Lift Services - Day - 848-2576
Night - 746-3200

In the event the MARSAP plan is activated, the base radio watch will
take steps to place the Coast Guard SAR operation in direct contact with

the Grummen Operetions Manager.

Revision 1
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2B8

SUBMERGED GROUNDING

In the event the BEN FRANKLIN 1s unable to 1ift off the ocean bottom,
the following procedure will be used:

1)
2)
3)

4)

5)

6)

7)

Inform support ship.
Blow variable ballast tanks dry,

Rock the boat by shifting persommel and water back and forth.
When all weight forward, use maximum power on motors 3 and 4,
Do same for motors 1 and 2 when weight 1s aft. Try all four
motors together.

Partially blow main ballast tanks. Repeat step three. Reflood
main ballast tanks when free. If no success, blow tanks dry
and repeat step three.

If still no success, dribble out shot ballast to the 507 level
and repeat step three. Rock boat by alternately applying power
to port and starboard motors.

If still no success, go to full power on motors and release

emergency shot ballast, When free, reflood main ballast tanks,
rotate motors 180° and use them to slow ascent (to protect

batteries),

Release buoy. Secure necessary equipment and conserve alr, food,
and water.

Revision 1
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2B9

SUEMERGED ESCAPE

The conduct of a submerged escape from BEN FRANKLIN is a f£inal
evolution in the life of the craft, There are concéivable cir-
cumstances where the need to conduct an escape 1s an obvious matter.
There are, on the other hand, circumstances where the decision to
abandon the craft can only be reached by the process of elimination
of alternatives, In any case, where the need to conduct an escape
can be envisioned as an alternative, whether real or possible, steps
shall be taken to provision for such an eventuality.

This escape procedure assumes that any escape willl involve depths
where decompression times will extend beyond the endurance of the
Draeger FGG IIT, This procedure further assumes that a Personnel
Transfer Capsule (PTC) will be ready to accept escaping personnel
in the immediate vicinity of the after hatch.

1. Rig hatch skirt,

2. Make declsion on use of life raft.

3. Turn on all battery powered lanterms.

4. Conduct final surface communications.

5. Place mode switch in zero mode (OFF).

6. All hands don life vests.

7. All hands don breathing rigs.

8. Remove all main power fuses,

9. Short exterior fuse clips to blow exterilor fuses.
10. Undog after hatch.
11. Flood boat as fast as possible via variable ballast tank inboard

vents and SAS vent. Secure flooding when water level is just
above skirt lip. All hands must be on breathing rig at the start
of flooding. Use of Plankbon Sampler cen vastly speed flooding.

12. Release gulde line,
13. Await signal from PTIC before attempting to exit.

14. Upon signal from PTC, exit and swim or follow line to the PTC.
Be prepared to ditch gear before entering PTC if requested by
the PTC escort.

In the event that the signal under item 13 may not be readily
communicated by the PTC escort, he may elect to make a series of
taps for the exit instruction. In this case, a series of three taps
in quick succession repeated at intervals as necessary to assure
receipt will comstitute an exit instruction.

Revision 1
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2B10 SHIFT TO EMERGENCY POWER

1 - Secure all circuilts on 28 VDC bus.
2 - Shift emergency/shore power switch to emergency position,

3 - Energize circults as necessary.

Revision 1
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2B11

MARSAP

MARSAP is an acronym for Mutual Assistance Rescue and Salvage Plan.
Grumman 1s a participating member of an industry group of submersible
operators who have joined for the purpose of rendering assistance in
the event of a distressed submersible,

The activation of the MARSAP plan is the option of the cognizant

U. S. Coast Guard:'District Commander. Grumman may be requested to
provide assistance at the scene of an incident which may involve
providing a submersible as well as personnel and equipment. Should

such a request for an assistance be received, the Operations Director

1s authorized to utilize every reasonable means to respond expeditiously
to U. S. Coast Guard requests for assistance under the MARSAP plan

activation,

In the event that a Grumman submersible is deemed by the Operations
Manager to be an extremis he shall immediately advise the Coast Guard
and request MARSAP activation.

Revision 1
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NORMAT. ROUTINES
ESCORT CONDUCT

All submersible operations will be conducted in the presence of an
escort craft. The escort craft will serve as a control center for
submerged operations and as source of assistance to the Captain of

the submersible, The escort may serve as a tug under certain circum-
stances. The escort will usually tow the rubber boat to the operating
site for use as a transfer vehicle. The escort will be brought along-
side the submersible only in extreme emergencies.

Normally, the escorts will get underway before the submersible and
conduct the initial tow clear of the basic. When the submersible
cests the tow and picks up another towing craft, the escort should
trail the submersible to provide emergency maneuvering power in the
event the tow parts and assistance is required,

Upon commencement of the diving exercise, the escort will always
place itself in a position of drift to open. Under conditions of
personnel transfer by streaming the rubber boat, the escort may
station so as to drift to close.

The escort craft will maintain no formal logs. The original record
in lieu of a log will be the operation plot. The operation plot will
show the time submerged operations commenced and the best known
position. Each ten minutes the tracked position of the submersible
will be plotted and the time and depth recorded on the plot. The best
known position of the escort 'will be plotted hourly.

At least every thirty minutes from the commencement of submerged
operations, volce communication shall be established. If at the
required communication interval, the two preceeding transponder
signals have been missed and voice communication is not established,
the LOST CONTACT ROUTINE 2B5 will be initiated. FRANKLIN is required
to surface if two consecutive communication periods are missed.

All time will be measured to the nearest minute communcing with the
word DIVE from the submersible

Revigion 1
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2C2

COMMUNTCATIONS

Normally, communications between the escort and FRANKLIN will be
by underwater telephone. Radio will only be used when FRANKLIN

is surfaced and beyond the range of the underwater phone. Excerpts
from the FCC Rules, Part 83, FRANKLIN radio license, and copies of
Grumman regulations concerning radiotelephone are included in the

appendix.

The following frequencies are set up in FRANKLIN:

Intership Ship to Shore Distress Coast Guard Special
2638 2118 2182 2670 3281
2738 2126

2198
CALL SIGN - WR8429.

Revision 1
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Communications Procedures

All who have used the radio-telephone and underwater phone have
had exposure to a new variety of poor communications. Beyond some
technical improvements which can and will be made to our systems,
there is an additional contribution which all those involved in the
use of these equipments can make. Standardization of phraseclogy
can make a large contribution to confusion reduction in information
transfers. If the receiver of information knows approximately what
he will hear before he hears it, the chances that he will make a
complete receipt of all the information is significently enhanced.
In order to improve our communicating ability, by training, all
transmissions on both the underwater telephone and the radio tele-
phone should conform with the following standard phraseology:

Always use a call up. It allows the recelver to
discontinue what he is doing and re-orilent to
recelving your information transfer. Do not
respond to a call up until you are thoroughly
ready to listen, record and understand.

Sender: "BEN FRANKLIN this' is GRIFON. Over".

"Over" means the sender expects to say more or
expects a response. "Over" is in contrast to

"Out" which means this 1s the end of my trans-
mission, I do not expect a response.

Receiver: "GRIFON this 1s BEN FRANKLIN. Go ahead. Over".

This means the receiver is aware he is being called
and is in all respects ready to receive and copy an
information transfer. A typical exchange in proper
format follows. Please notice the use of "Roger".
Roger may be though of in terms of a receipt for
information. The expression Roger should be made
explicitly for that portion of the information trans-
ferred AND UNDERSTOOD.

Sender: "BEN FRANKLIN this is GRIFON, this is my two zero
zero zero (2000) radio (Gertrude) check. The surface
conditions are 50 percent overcast and the wind is
north northwest ten knots. The seas are five to eight
feet from west northwest. Contact Charlie bears zero
eight five range seven thousand and will pass well
clear east, Contact delta bears one eight five range
four five zero zero and will pass well clear east. Over".

Receiver: "GRIFON this is BEN FRANKLIN. I read you weak but clear.
Roger your surface conditions and delta contact. Say
again Charlie contect. Over".

Sender: "BEN FRANKLIN this is GRIFON. I read you loud and clear.
I say again - contact Charlie bears zero eight five range

seven thousand and will pass well clear east. Over".

Receiver: "GRIFON this is BEN FRANKLIN, Roger out".
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Communications Procedure (Coﬁt.)

Special Signals - for use when underwater telephone inoperative

et

Is everything 0.K.
Everything 0.K.

Ready to surface (or we must surface)

You are cleared to surface (or you must surface)
Minor problem

Send divers:

Divers enroute

Stuck on bottom

Send PTC

PTC being lowered

PTC ready for escapes

We will swim up to surface

Escape when ready

Commencing escape sequence

Shift to morse code
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eeree

INTERNATIONAL MORSE CODE
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2C3

DIVER OPERATIONS

All diver operations associated with submersible operations or Ocean
Systems activities will be conducted by pairs of certified divers., A
singular exception to this rule is those occasions where tralning

is being conducted in connection with certification.

The Diving Operations Supervisor is assigned the responsibility of
ensuring that all diving operations conducted are in accordance with
the provisions of the Grumman Ocean Systems Operations Manual.

Diver training leading to certification is the responsibility of the
individual. .Grumman diving equipment may be borrowed from the Diving
Operations Supervisor, however, consumed air and replacement of damaged
or lost equipment will be borne by the borrower. All prospective divers
are encouraged to study, "The New Science of Skin and Scuba Diving"

(NEW REVISED EDITION), published by Assoclation Press, New York, before
undertaking training of any kind.

Ocean Systems divers will be certified in two categories; compressed
air and mixed gas. A compressed gas certification is a prerequisite
to mixed gas certification. Candidates for certification will be
designated by the Operations Manager, Ocean Systems.

Designated candidates for certification will have physical examina-

tions arranged by the Diving Operations Supervisor through the Grumman
Medical Department. Upon satisfactory.completion of the physical examin-
tion, the Diving Operations Supervisor will conduct a pool check of the
candldate in accordance with Appendix F of theé Ocean Systems Operations
Manual. ‘Upon satisfactory completion of the pool check, the candidate will
be given a written test to verify his basic knowledge of diving. Upon
completion of the written test, the candidate will make an open sea dive of
at least 40 feet with the Diving Operations Supervisor and two other certified
divers, If upon completion of the open sea dive, the Diving Operations Super-
visor and the two certified divers concur in recommending the certification
of the candidate, then the Operations Manager will certify the diver for
compressed air diving for one year.

In order to maintain certificates current, divers will submit to an

annual pnysical examination by the Grummesn Medical Department. Based upon

the diving activity of the diver, the Diving Operations Supervisor may
or may not recommend that the diver be recertified by the Ocean Systems

Operations Manager.

Candidates for mixed-gas diving will be designated by the Operations
manager. The Diving Operatlons Supervisor will arrange for a physical
examination by the Grumman Medicael Department. ' Mixed-gas training will
be provided by an independent sub-contractor qualified to teach mixed-gas

techniques.
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2C3 DIVER OPERATIONS {(Continued)

Cendidetes for

diver certification may conform with any or all

of the below categories,

1. Compressed Air
a, Working Diver (Shallow) (to 30 ft.)

Physical exemination - local Doctor

Pool check

Written examination

Complete working dives (te 30 ft.) with certified divers

b, Working Diver - compressed air

2, Mixed

Must complete (a) above
Open ocean dive to at least forty (40) feet
Minimum of five (5) hours as a working diver-shallow water

Recommendation for certification by two certified divers
including Chief Diver or designate.

Certification approval by Diving Supervisor and Operations
Manager

Gas Training

Designétion by Operations Manager

Physical examination - Grumman medical for mixed gas
Certified working diver - compressed air

Mixed gas training including safety, medical aspects,
hazards in handling, pool dives.

Recommended by Chief Diver

Certification approval by Operations Manager and
Diving Supervisor '
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2C4 PROCEDURE FOR PERFORMANCE OF WORK ON BEN FRANKLIN

1. All work accomplished on the BEN FRANKLIN, while in an operaticmal
status, shall be done under close supervision and through the strict
coordination of one individual. The Chief Engineer, or in his
absence a designated representative, must be cognizant of all work
being undertaken on the ship at all times.

Work will not be started on the BEN FRANKLIN without the express
approval and knowledge of the above individual. This includes zll
authorized changes and Engineering (Orders,

A design change to any system or component shall not be made unless
authorized by an Engineering Order and drawing and then issued on a
Work Order.

In order to accomplish the work required on BEN FRANKLIN, the
following procedure is hereby promulgated:

a, Identifying Work - Whenever a deficiency becomes known or
wvhen a repair or maintenance action is required, the item
will be submitted in writing to the Chief Engineer stating
the specific work required and who has knowledge of what
is needed. The item will then be entered on a "deficiency"
list that will be maintained by the Chief Engineer,

Each item will be consecutively numbexred and will carry the
item number and deficiency list number for identification.
(Only 5 items will be carried on any one list).

b. Assigning Work - Each item on the deficlency 1ist will be
transferred to a Work Order form and will be assigned to the
person who is responsible for the performance of the work.
The work order will carry the same deficiency list number and
congsecutive number as the item on the deficiency list. Test
requirements 1f applicable will be designated on the Work
Order. When the Work Order is written, it will be placed on
the deficiency status list. This status will be kept current

by the Crew .Chief or his_assjstant. ca&é’ Ca,,ﬁ»v-/
rev all cerfl més« e
c. Accomp ishin Work - When the person responsible for accom-

plishing the work is ready to undertake the work, clearance is
obtained to disable the system or component from the Chief
Engineer or his representative. At this time, tags will be
cbtained from the Crew Chief or his representative and the
system(s) affected will be tagged out in a loglcal and con-
spicuous location. Each tag will contain the date and reason
tagged and the signature of the person working on that system.
No part of that system will be opersted while a tag is on 1t
without the knowledge of the person who has signed the tag.

An equipment status log will be maintained listing all current
equipment that is not operable or is not in a normal condition
as designed. The information posted in this log will be used for
the condition reports regarding ready for sea and ready to dive.
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PROCEDURE FOR PERFORMANCE OF WORK ON "BEN FRANKLIN" (Conmt.)

d. (Clearing Discrepancies - When the work has been completed, the
deseription of the work that was accomplished shall be written
in the space provided on the Work Order form and shall be signed
by the person who accomplished the work. The Work Order form
will then be returned to the Chief Engineer. If a test is
required, Quality Assurance will be notified when the test is
set up and ready for proof. The Work Order will be signed by
Quality Assurence when tested satisfactorily. Tt will then
be inspected by the Chief Engineer or the Crew Chief.

The Work Order will then be noted as completed and will be signed
by the Chlef Engineer and filed. The status board and equipment
status book will reflect the completion of the item. Tags are
to be removed and returned to the Chief Engineer with the com-
rleted Work Order.

NOTE: A discrepancy that requires an Engineering decision may
be cleared by simply issuing an E.O., however, this must
be so stated on the Work Order and returned to the Chief
Engineer. The E.O. must be identified by the E.O. number
on the Work Order. When the work is to be mccomplished
on the "Ben Frarnklin", a new Work Order will be issued to

accomplsih the E.O.

e. BSpeclal Cases - When an operational period is completed and the
time for the next operational period is short, a special list of
discrepencies that will require repair before resuming operations,
mey be submitted to the Chief Engineer or his representative for
immediete sccomplaihment. This 1list will constitute authorization
as approved for repairs only, however, Work Orders must be filled
out in accordance with this procedure ms soon as possible theresfter.

. Ready for Sea and Reedy for Dive - One hour prior to getting underway,
the Chief Engineer will examine the Equipment Status Book for any
item that will prevent the "Ben Franklin" from getting underwey or
diving. If no item exists, 15 minutes prior to getting underway,
he will report to the Operetions Manager end "Ben Franklin's"

Captain that the "Ben Franklin" is ready to get underway and ready
to dive, and provide a list of all equipment not operable along
with a trim stetement. This list will be written and signed at
the bottom of the respective check-off list.

Record Keeping - In addition to the record requirements in comnection
with established routines, the Chief Englneer will maintain a Material
Log. The Material Iog will record all work undertaken on the craft

by any person.

The log entry will date and describe the work undertaken and identify

the person responsible for the work conduet. All reference data (E.O.,
drawings, memoranda, etc.) will be recorded. No work will be under-
taken without a work authorization released by the Chief Engineer.

When the work authorized is completed, the responsible person for the
work conduct will sign the work authorizetion and it will be meintained
in the completed work file. A log entry in the Material Log will be made.

Battery charges, alr charges and LOX charges will be treated as work items.
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2c4 (Cont.)
CAUTTON

There will be no welding, drilling, tapping, prying, or any
work on the main hull or any items that are part of the main
hull - (tabs - brackets, etc.). If you receive a drawing or
E.0. that calls for any of the above type work, check with

Operations (Chief Engineer or Crew Chief) before proceeding.

All items removed shall have the hardware attached to the item
removed in cloth bags that are available in the stock room.

There will be no lines (hyd.- pneumatic - sea water) disconnected
or loosened without approval of Operations (Chief Engineer or
Crew Chief), . This restriction applies even if drawing or E.O.
requires this type work.

There will be no smoking in or on the boat.

Soda bottles will not be carried on the boat.

No M.E.K. or trichlorethane in boat. Freon TF may be used.
No steel wool to be used on or in boat.

Clean up after every job as it is done. Any drilling around
electrical equipment requires a protective cover over the electri-
cal equipment. No blind drilling until a check is made to deter-
mine what is hidden - use drill stops as necessary. Chips make

shortsa!

The crew's lives depend on you. If you see anything that you

think is being missed or is unsafe, please let someone in Operations
know about it. They will get an answer for you. All parts installed
or removed must be weighed and recorded.

Approved cleaning materials are as follows:

a) Cleaning of decks, bulkheads, etc....
Splc and Span, water solution.

b) Remove ascuff marks, grease spots, etc....

1) Isopropyl alcohol _
2) 1If isopropyl alcohol does not work use Freon TF

¢) Preparation of Electrical Wires for soldering:

1) TIsopropyl alcohol
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2C5

ALTERATIONS AND IMPROVEMENTS

Any work which utilizes repalr techniques not authorized by engineering
drawing or alters the configuration or function of any submersible
part or parts not described by existing approved engineering drawing is
considered to be an alteration. '

Alterations proposed for submersibles will be fully described as a
proposed alteration prior to being undertaken. Proposed alterations
will be approved by the Chief Engineer, the submersible Captain and
submitted to the Operations Manager for approval and programming
wlthin operating fund limitations, the avallability of engineering
manpower and scheduling constraints.

The Chief Engineer will maintain a list of deferred alterations by
priority of desirability. Prior to each overhaul or lay up period,
the deferred alterations will be recapitulated for consideration as
authorized work during that availability period.
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2C6  BOTTOM PROXIMITY MANEUVERING

Operating the Franklin near the bottom or in the vicinity of wrecks or
other large objects requires fine control and good visibility. For
this reason, the following procedure will be followed:

1) Configure motors 1 and 2 vertically to operate from the port
throttle. (depth control).

2) Configure motors 3 and 4 horizomtally to operate from the star-
board throttle.

3) Rig the boat for a 5° down angle.

4) Station pilot at an appropriate viewport and rig portable con-
trol set, This pilot will handle propulsion, steering and fine
depth control. He is in complete control of the boat and will
issue appropriate orders (use of VBT's, rudder etc.) to co-pilot.

5) Station co-pilot at consolé., His responsibility 1s coarse
depth control (variable ballast tanks), the rudder and log.

6) Statlion a watch on the CIFM sonar and underwater TV. He will
keep the pilot aware of all sonar contacts and any unusual or
dangerous conditions observed.

7) Approach the bottom under power in a light condition.
B8) When approaching underwater objects, do so against the current,
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2C7

NORMAL DIVE

1)
2)
3)
4)
5)

6)

NOTE:

Configure propulsion motors vertically. All stop.
Set pilot's console in cruising mode (1).
Open flood ports in sail,

Open MBT vents until tanks f£ill.

When fully submerged, back off slightly on hatches and shut
main vents,

As orderéd depth 18 approached, use motoxs to slow descent and
adjust varisble ballast using the sound velocity profile as a

guide.

Do not dive until at least six hours after a battery charge.
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2c8

NORMAL SURFACE

When surfacing, it is imperative to stop the ascent periodically to allow
the battery gas (hydrogen) to vent off gradually. How often and at what -
depths to level off at depends on what depths the boat has been operating
at and how long the battery has been on discharge. For short dives,
gradual surfacing will probably not be necessary. However, if submerged
for several hundred hours, do mot surface at a rate greater than 5 meters
per minute for the last 50 meters. Procedure for surfacing is as follows:

1) 1Inform support vessel that FRANKLIN is ready tc surface and check
main vents shut.

2) Configure forward motors in vertical position, cruising mode.

3) When support ship reports all clear, ascent may begin. If
gupport ship is out of contact, listen for ships in the vicinity
with omnidirectional hydrophone. When surface appears clear begin
ascend utilizing CTFM sonar continuously.

4) Begin ascent by blowing variable ballast tanks dry.

5) When close to surface (within 25 ft.) blow main ballast tanks -
tighten hatch dogs (100 f£t.).

6) Energize periscope TV.

7) Check cabin pressure and equalize if necessary.
8) Clear sall and open forward hatch.

9) Sbhut flood ports in sail.
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2c9

2clo

SUPPORT SHIP

It 1s the responsibility of the support ship to track the FRANKLIN at all
times using the pinger -- minimum horizontal range is 200 yards. If con-
tact 1s lost for more than the prescribed period, FRANKLIN will surface.

MANEUVERING

Surface Maneuvering (in and out of port)

When operating in this conditiom, the following procedure will be used:

D
2)

3)
&)
5)

6)

7)

Configure all motors horizontally, -

Set pllot's console in turn mode (port throttle for port motors,
starboard throttle for starboard motors).

Captain stationed in sail with phone talker to main pillot's console.
Other crew members stationed on deck to handle lines.

Vessel will be controlled from the sail., Orders for maneuvering
will originate from the senior pilot and be sent to the co-pilot
via phones. Standard U.S. Navy maneuvering terminology will be
used. Speeds to be utilized are:

- Stop - 0 r.p.m.

Slow - 180 r.p.m.

- 1/2 « 360 r.p.m.
Standard - 540 r.p.m.
Full - 720 r.p.m.

Only full or amidships rudder positions will be used.

For steering with motors, it is best to hold one side at a steady
r.p.m. and vary the other side to hold straight course.

Below are some sample orders that may be used for‘maneuvering:

-~ All ghead 1/2

= All stop

Port back 1/2, starboard shead 1/2
Right full rudder

Rudder amidships

All back full

If one inverter becomes inoperable, notify bridge and shift to
single inverter operation - cruise mode - one inverter for forward
palr or aft pair of motors. Turns will be accomplished by using
motor reversing switches. Motors will be ordered to &ll stop before

a2 turn command 1s issued.
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2Clo Continued

Mooring

Due to the FRANKLIN's delicate structure {fiberglass MB tanks, motors,

viewports), she shall be moored in a way such that no part of the boat

touches the docking area. The mooring must be simple enocugh to provide
for & minimum amount of maneuvering thereby seving the battery. :

While in the Port of Palm Beach, the FRANKLIN will be moored parallel

to the west wall with her bow heading south, Mooring lines are numbered
clockwise 1-6 with No. 1 line forward starboard. The boat will approach
the mooring close to the south wall with heaving lines aboard and lines
5 and 6 will be passed to her when passing the appropriate bollard. The
eye for these lines will be secured to the bollard and both lines shall
be passed to the boat with one heaving lines, Soon after lines 5 and 6
are secured, the boat shall be turned so that she is parallel with the
west wall heading south. At this point, lines 1 and 4 shall be passed
over via heaving lines. Lines 2 and 3 shall be passed over soon thereafter.
All four of these lines shall have their eyes secured to the boat. At
this point, the boat will be hauled in using lines 2 and 3. Lines 1l and
4 will be used to keep her lined up and lines 5 and 6 will keep her off
the concrete wall. Lines 5 and 6 shall be slacked just enough to allow
the boat to be hauled into position.

All line handling orders shall be originated from the pilot conning the
FRANKLIN. The following are typical line handling orders that may be used:

- Get line 3 over - pass line from pler to FRANKLIN via heaving line.

- Heave around on line 3 - pull the line by hand in order to move
the boat,

- Slack line 2
- Hold line 1 - secure it firmly, do not let it slip,

- Check line 1 - secure it but do not let it part (release it carefully
if necessary).

.= Take in line 4 - release it from the boat.

When getting underway, the chase boat will make up a tow line to the
FRANKLIN at the stern and tow her out into the turning basin, At this
point, a commercial tug will normally take up the tow.

Personnel - Mooring

Shore - Lines 5 and 6 - one man
- Line 4 - 2 men
- Lines 1, 2, 3 - 1 man each

Franklin - One man for each line
NOTE: A chase boat will normally stand by with a tow line.
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2C10 MOORING (Continued)

Getting Underway

Shore = Lines 5 and 6 - one man each

- Lines 1, 2, 3, 4 - two men totsal
FRANKLIN - Lines 3, 4 and 6 - one man

- Lines 1 and - one man

Line 5 - one man

For heavy weather, all lines should be doubled. Additionally, extra
one inch polypro lines are always attached at tow points as a backup
for lines 4, 5, and 6. Line 2, 3, 5, and 6 should be particularly
slack to allow for heavy rolling.
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2C1l TOWING PROCEDURE

Attaching Tow Line

1 -
2 -
.

5 -

Towing vessel pass by upwind and toss over leaving line.

Tow made up on deck behind seil,

When ready to commence tow, one man stationed in front of sail
with tending line to ring. Second man on deck with tending line
to tow connection, This man signals tow vessel to commence tow -
gignal is a simulated underhand pitch of a softball,

As tow line 1s placed under strain, tending lines are slacked as
necessary. Both tending lines must be handled to prevent the
tow shackle and ring from hitting a viewport., If any difficulty
is encountered, a signal (railse hand above head) will cause the
towing vessel to slack off.

When FRANKLIN under tow, secure tending lines.

Casting Off Tow Line

1 -

If sea state 3 or greater, tow such that seas are on the star-
board beem,

Station one man forward of sall to control tending line to rig,
second man on deck with tending line to tow comnection,

Signal towing vessel to slack tow line,

Twist FRANKLIN such that seas on the stern. This will place tow
line on starboard beam away from forward viewport.

As line is slacked, operate forward tending line to clear rig of
viewport. Then rig tow line over cleat and secure tending line.
Second man heave in on tending line quickly to bring tow connection

on deck,

Disconnect tow and rig bridle around sail.

Revision 1
12 May 1969

58



2012 ATR CHARGING

Using On-board Compressor

1) cCheck water separator dry.

2) Shut valve to 3000/15000 pound reducer.

3) Shut reducer bypass.

4) Open béckup, gage valve, and hull valve to flask (s) being charped.

5} Light off compressor - turn switch to on and turn hand wheel.
When pressure reaches manifold pressure, check valve opens
and compressed alr is fed to the flask (s) on charge.

6) When completed: - secure compressor (ensure hand wheel returns
to original position)

- return valves to orlginal position
- bleed off compressor

External Charging
1) Check water separator dry.

2) Remove external charging comnection cap and comnect charging linme,
3) Shut valve to 3000/1500 pound reducer.

4) Shut reducer bypass.

5) Open hull valve and gage line to flask (s) being charged.

6) Start compressors. Allow line to boat to come up to approximately
10% of boats manifold pressure. Open back-up valve to flask (s).

7) When charge completed