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Recommlissioning After a Leyup . o
Sketchesa:

Figare 1 = General Views of Skiff

Figure 2 = Flooding and Venting System

Figure 3 = Cuteavay View of Crew Compartment Flooding
and Pumping System

Figure 4 « Compressed Air System

Figure 5 = Speed and Fuel Consumption Curves

" Photographs:
Six Photographé, of Skiff are Appended

Opsration and Maintenance Mamual for Universal Atomic Four
{Two copies with each Skiff)

clogures

Blueprints of Design Plans of Skiff (Two sets with each
Skiff = 15 prints per set., See page 34.)



The craft is intended to be used

PURPOSE

| To accomplish this it has the following

capabilities:

8.

b,

. Co

It can be sunk without personnel in depths up to
30 feet and left on the bottom for periods up to
three to four weeks. It can subsequently be re-
trieved by a swimmer on a free dive or by a diver,
by using the self-contained compressed air ballast
blowing system which is part of the craft. The
vessel can immediately thereafter be placed in
operation.

It can cperate with three men and cargo in either
a semi-submerged condition or a fully buoyant
condition with all water ballast tanks blown., It
may also operate in any desired intermediate com-
dition of water ballasting, The purpose of cperat-
ing semi-submerged is to minimize the possibility
of radar snd visual detection.

Operating ranges:
Trim R.P.M, Speed Range

Buoyant 2000 © Knots 150 Nautieal Miles
Semi-submerged 2000 L4 Knots 110 Nautical Miles
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GENERAL DESCRIPTION

The craft is arranged as shown in Fig., 1. The crew com-
partment is amidships with bolted access hateh on the after
bulkhead, giving access to a watertight casing containing the
engine and battery and with gasoiine tark at after end. The
hull is divided into three watertight compartments identifled
as forward trim compariment, main ballast compartment and afier
trim compartment. The main bsllast compartment is further
divided by a partizl center line bulkhead intended to reduce
effects of free surface water. A ballast pump, belt=driven
from the shaft, is located in the after end of the main com-
partment. On each side of the engine compariment is sn alr
flask for blowing ballast. A third air flask for purging
explosive gases from the engine compartment is fitted in 2 well
at after end of main ballast compartment. Access to the crew
compartment is through a quick acting hatch cperable from azbove
or below. A plexiglass dome to provide vision for the operator
iz located in the after end. A watertight aluminum hatch is
fitted over the engine compartiment. In addition, deck plates,
removable for inspection and maintenance purpeses, are provided
throughout the length of the boat. The craft is fitted with
four lifting eyes and is provided with a 1lifting sling.

A 3h“-and a L7" shorkel are provided. The L7 is not
needed uvnless umisually heavy seas, over six feet high, are
expacted to be encountered

The Skiff can be shipped in a wooden crate, the lower part
of which 18 in the form of a cradle. The crate can be cut down,
leaving & hauling cradle, on which are mounted wheels. This
cradle is useful for hauling the Skiff out of the water, cn &

ramp, and for resting the Skiff when docked for painting, storage,
ete.

SEoRar,
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EQUIPMENT FURNISHED

hY

1 = Wilfred C. White, Echo Depth Scunder, fathometer,
~ 0=80 feet, portable.

“—1-=-Raytheon—jas-fume-detector; instalied.

1 - Bendix Pioneer aireraft, Type 1823=5, compass, radium
dial and electrie light for 6 volts.

1 = Inclinometer (aircraft "turn and bank") installed.
1l = Ajr blower, electric, portable.

1 - Radio antennze and lead=-in (installed)}, suitable for
use with FRC=6 or PRC<10 radios or eguivalent,

1 = Towing peiddant.

1l « Wire propciler lock.

€ a
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CAPABILITIES AND PERFORMANCE SFECIFICATIONS

Length overall (Hull) 191=0-1/2"
Depth to top of Gas Vent 61=9) fo
Bezm (Over Guards) S ia30
Draft, buoyant (With Full Gas & Normal 6084 Load) 21-8".
Draft, semiesubmerged (Hith full Gas & Normal 608# Ioad) 39=8".
Mgx, submergence depth 30 90"
Engine: Universal "Atomic Four" 2=9/16" x 3=1/8"
. Engine H.P, (Maximum Rating) 25
Engine R,P.M, (Maximum Service Speed) 2700
Propelier 10" Diam. x 6" Piteh
Ballast Pump _ Pos, Disp. Type
Permanent Ballast ' C 9324
Semi-Permanent Bsllast (Six Slabs) 120#
Number of ballast compartments 3
Forward trim tank capacity L6 Gals.
Main ballest compartment capacity - P. & S, £87 Gals.
After trim tank capacity 55 Gals,
Gasoline capacity ' 30 Gals,
Normal load in addition to semi-permanent ballasti: '
(3 = 175#) + 837 508#
Emergency load, no semi=permsnent ballast en board:
(3x 175#) - 83 <+ 120# T28#
Engine R,P.M. Buoyant = Emergency 2600 —
Engine R.P.M, Buoyant = Cruising 2000
Engine R.P,M, Semi-sutmerged = Emergency 2600 -
Engine R.P.M. Semi-submerged = Cruising 2000 -
Bucyant Speed - Emergency 5.3 Knots
Buoyant Speed = Cruising 5.0 Knots
Semi-gubmerged Speed - Emergency "~ kL7 Knots
Semie-subtmerged Speed = Cruising Lol Knots .
Ballast Pump Capacity at 2000 R.P.M. Engine Speed 9C Gal/min
Ballast Air Flasks No. 2
Max. Working Pressure 2500 poSois
Capacity Each 853 cu, in,
Gas ejection flask ’ No. 1
Max, Werking Pressure 2500 p.s.ie
Capsacity 5085 cu. in.
Weight, lifting (No erew or carge = but with all 3650 1b. (Approx.)

Permanent & Semi-permanent Ballast and
full gas load aboard)



LIMITATIONS

The craft must never be submerged whers the maximum
depth of water exceeds 30 feet. Care must be taken to make
due =llowance for rise of tide or rise of water level in bgys
or rivers. Fallure t¢ cbserve this rule may result in = .

(a)} Structural damage or crushing of the engine casing.

(b) Inebility to reise the craft.

(¢} Excessive pressure in the crew compartment when
surfacing.

The craft should not be left on the bottom for mere than
three to four weeks.

While air flasks are designed for 2500 1lbs, working
pressure, 2000 lbs. is recommended. Flasks should be tested
to 3000 1lbs, per sq. in. every & months.

The craft must not be overloaded and the fixed (permanent)
ballast must not be tampered with, With the semi-permanent
ballast in place the craft can carry a total normal load of
608 lbs., all but the weight of two submachine guns being in
the crew casing.- These guns may be lashed on each side of the
casing amidships; A grester total load of crew znd cargo may
be carried up to 728 1bs., provided only that slabs of semi-
permanaent ballast in the bottom of the crew compartment are
removed.

The craft is bellasted so that with a totel load of 608
lbs., with semi-=permanent ballast in place, and full gasoline
tank., a minimum amcunt of reserve buoyancy is maintained. Any
overloading therefore reduces this margin, It is not considered
practical to compensate for overload by carrying less water
ballast and this 1s strongly recommended against as a dangerous
practice. .

When operating in the semi-subtmerged condition, any trim-
ming down by the head is never desirables If it develops, it
should immediately be corrected by adjusting water in trim tanks.
An immediate method of reducing an excessive down angle is to
reduce speed markedly or stop the propeller. The best operating
trim lies between 0° and 1 or 2 degrees up by the bow. Other
angles should be avoided.

.=7.=‘.
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DETAILED DESCRIPTION

Proprulsion is by a "Universal" gasoline engine, direct
drive., The engine, fuel tank and starting battery are installed
in a cylindrical aluminum alloy compartment capable of withstand-
ing an external working pressure of a head of 30 feel of ssa
water. There is a bolted cover on the top of the compartiment,
accessible through a second hatch on deck. This is for routine
rairtenance such as checking ignition, chenging oil, checking
battery, carburetor, clutch, generator, starter, etc. For majoer
nraintenance the after deck section is removable and the engine
crnsing can be removed from the boat by unbeolting from the crew
compartment.casing and disconnecting the drive shaft. The head
nf the casing may then be removed and the engine taken out of
the front end for overhaul.

For routine operation the front end of the engine is
accessible through an access cover with a dogged strongback on
the inside of the crew compartment. Just inslde this opening,
forward of the engine, Fig. 3, is a small instrument panel with
tachometer, ammeter, oil pressure gage, choke, throttle, gasoline
cut off valve and gasoline settling bewl, starter switch, reverse
lever, and gas fume detector. A battery cut-out switeh is placed
directly behind this panel on starboard side. There are four
power outlets on panel, for accessories (air blower, fathometer,
compass lighting, spare). The forward end of the gear shift rod
is connected to the reverse gear control by inserting the control
plate into the clevised end of the gear shift rod jaws and secure
ing in p%ace with toggle pin. Spark plugs may be changed through
the opening, s '

A hose connected to a gas ejector is also stowed just inside
the front end of the engine casing. The ejector is supplied by a
small air flask C, Fig. 4 in the after end of the boat. To operate,
place cischarge end of hose out through sccess hatch so discharge
will not blow back into boat, Open air valve 15, Fig. b on bulke
head for thirty (30) seconds until gas odor disappears. Then
read fume indiecator before starting engine, repurging if necessary.
Then restow hose, See detailed operating procedures.

& double V-belt pulley drives the ballast pump. The ballast
pump can empty water ballast when the propeller shaft is furning
in the shead direecticn and the main ballast control valves are in
the Ypump" position. Water ballast can also be emptied with pro-
peller reversing and with control valves in the "flcod" position.

= 8 o
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WATER BALLAST SYSTEM

The schematic arrangement and main control valve arrange-
ment are shown in Figures 2 and 3. The ballast pump is a
positive displacement type made by Gross Mechanical Labewrateries,
Baltimore, Md. The pump is belt driven as previously deseribed
&nd & spare set of V=-belts should be kept secured around pro-
peller shafi, nearby, ready for use if needed. Belt tension ,
may bte maintained by adjusting positions of pump on base. When
neoprene blades are replaced in pump rotor care must be taken
to insert correct ends of blades into the slots.

The pump is connected to the water ballast system and will
discharge overboard from the system when the engine is in ahead
position. When the engine is in reverse, main ballast valves 1,
2 and 3 should be in the closed (L5°) position, otherwise water
will be pumped back into the boat, except that if these valves

are in "flood" position, ballast will be discharged overboard.

The vessel is ballasted by gravity flecding. Placing the
levers on valves 1, 2 and 3 in the dowm position floeds forward
trim, main ballast and after trim compartments. Flooding of main
ballast ig accelerated by opening valves 5 and 6. Valve 4 controls
the amount of water on either side of the main ballast compartment,
and therefore can be used to control athwariship trim, if nece-

8387y .

For pumping out, handles for valves 1, 2 and 3 are placed
in the vertical position with the propeller shaft turning "aheed"”.
When a ballast or trim tank is amptied {(known by air appearing at
pump discharge), its respective comtrol valve must be placed in
closed (459) position, in ordér to maintain full pumping effect.
If the bow is too low, pull handie Ne. 1 to 2 vertical position
priocr %o moving the other vaives. The bow will come up quickly
due to the water being rzpidly pumped from the forward trim tank,
The same is true of trim dewm by the stern, using valve No. 3.
When all water ballast is discharged and the craft is operating
£ buoyant, valves 1, 2 and 3 should be placed in the closed
(L5°) position, at the marks provided. '

Valves 7 and 8, Fig. 3 are floed valves for the crew come-
partment and ave %6 be used only when the craft is being cached
on the bottom. At gll other times they must be latched in the
elosed position.

:h963
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Associated with the water ballast system are compart=
ment vents for forward trim, main ballast, and after trim
tanks., Valve 1h, Fig., 2 is fitted to the main ballast vent.
It remains open when cruising end when eaching, and is
closed only when blowing the main ballest with high pressure
air. In addition, for sinking and retrieving the boat, vent
valve 10, Fig. 2 toc the crew compariment, 1s provided. This
valve remains elosed during cruising, is opened when caching

the boat and is closed prior to revrieving., Forward and after
trim tank vents deo not have valves fitted.

=10 =
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COMPRESSED AIR SYSTEM

There are tWo independent compressed air systems, one
for blowing water ballast and the other for purging gasoline
vapors and/or bilga water from the engine casing. :

" The ballast blowing system consists of two air i‘lasks
A and B, Fig. 1, of 853 cu, inch capacity sach, which carry
2000 1bs. pe8.1. working pressure. These flasks may be re-
moved for recharging by removing securing straps and flexible
hose. Schematic piping is shown in Figure L. The port flask
is arranged for blowing water from the crew compartment when
the craft is submerged. Control is from the valve B on the
flask. The starboard flask is arranged for blowing water, if
desired, from the main ballast compartment or from the crew's
compartment,, The former may be desirsble when asdditiconal
freeboard is needed immedistely after uncaching, or for any
other reason such as to enter the craft when seas aye high and
it is in semi-submerged trim. This may be accomplished by
closing the main ballast vent valve 1), Fig. 2, insuring that
the cross-connection valve 18 remains closed and opening the
starboard flask valve 4 and valve 17, Fig. L4 If the port
- bottle is empity, the starboard bottle can be used to blow the
crew's compartment by seeing that valves 10, 17, and B are
' clbs'eg'and then cpening valve A, and the cross-comection valve -
No. 1 ‘ :

- The oneration of the gas ejection flask system has been
prerviously described under Detailed Description.

All 3 flasks should be removed for charging.

Before opérating the craft, all 3 flasks should be charged
to 2000 1bs. p.s.l. pressure and particular care must be taken
to see that air connections are tight and that flask valves are
not lesking. This must be done by submerging flasks in water,
and observing for possible bubbles, jJust prior to re-installing.



FUEL SYSTEM

Gasoline flows by gravity from the gas tank through
a gasoline settling bowl et the forward end of engine, to
the fuel pump, then through a second gasoline settling
bowl and then to the carburetor. Shut-off valves are
located at the base of the gas tank and just before the
first settling bowl,

Sediment or water msy normally be cleared by turning
off gas at first settling bowl and cleaning bowl. Excessive
water may reach the second settling bowl and require clean-

ingo
Uncontaminated gasoline is essential and it is there=

. fore. strongly recormended -that 9.11 gasoline filling be done

) thrcugh a chamois and fuinel, ~ =~ 7 e

Crade of (Gasoline = so=called "white", marine gasoline,
non-leaded, octane rating 7080, is the best for operations
and is recommended. However, if temporerily unavaileble,

regular autcmotive gasoline is useable,
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OPERATING PROCEDURES

A; Procedure Befrre Starting Engine After Overnight Lay=up.

1.

2.

Te
8,

9a

10,

Open cooling water intake valve 19, and discherge valve
12, engire exhaust valve 11 and valve C on purging
bottles

See fuel tank vent valve 9 is open and crew cempartment
veat valve 10 closed:

Open srurkel tube valve.

Remove nanhole f{rom engine comparimeni;
Open fuel. valwvy at sediment bowls
Sniff thoroughly for possible gas fumes.
Take gas fume indicator reading.

Carefully inspect and feel arcund gas bowl and its four
fittings to insure no leaks and bottom nut vight. If
leakring, rectify immediately., {(When glass bowl is
removed, a pew gasket should be instalied before secure
in;; Skiff that nighb.)

If gas fumes are noiiceable (and not corrscted under 8)
and fume indicator reads other than "Safe”, remove engine
top hatches, £ind and rectify leak, pump engine bilges
and air compartment thoroughly,

T# fume indicatir reads "Safe", purge 15 seconds with

end of purging hose led through accass heich overboard,

If other than "hafe”, purge as necsssary to insure pointer
returns to and remains on "Safe,

Close battery cut-out switeh, place gear shift in neutral
and turn ignition on.

Adjust choke /nd throitle to mid-positions.
Press starter button or use hand crank, %o start. In hand

erenking, be sure to turn crank counter-clockwise (when
facing aft), otherwise water could be drasn into cylinders.

=13 =
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1), Check battery charging and oll pressure gauges, and
check engine circulating water at discharge end.

15, On additional sterts during the day, follow sbove

general procedure but purge only if evidence of gas
fumes exists. '

B. Procedure When Running Buoyant
1, All three air flasks charged and in place on board,

2. Crew compariment vent valve 10 closed.

3. Main ballast valvesrs and 6 closed,

k. Main ballast vent valve 1l open.

5. Crew compartment flood valvesr7 and 8 latched closed.

6, Athwartship trim velve L in neutral (fore and aft)
position,

7. Access hatch ¢losed and secured.
8. Snorkel valve open.
9. Ballast valves 1, 2 and 3 closed (handles L5° forward),

C, Procedure When Running Seml-submerged

1. Adhere to first eight items in "B", "Procedure When
Rurning Buoyant', and in addition:

2. Check ballast water pump for proper operation by open=
ing valve 13 on pickup hose and insuring that an air
guction exists at hose end.

3. Place ballast valves 2 and 3 in open (handles horizontal),

position. After 30 seconds open ballast valve 1 (handle
horizontal).

o1 =



. Open main ballast valves 5 and 6 (handles fore and
aft). Tanks will be completely flooded in about
1k minutes, Middle ballast should be allowed to
£flood completely, and ballast valve 2 should be laft
open., However, trim tank valves 1 and 3 should be
manipulated to attain a running trim with angle between
0° and 2° up by the bow, and should be closed when
desired trim is reached, (Inclinemeter reads O° when
ball is centered, 5° when tangent to outside edges of
wire, and 10 when ball has just reached end of travel.)

Prec antion_s. :

a. Never run with =n angle down by the bow., If such
an angle begins to develop, pump from forward trim
compartient (handle of valve 1 vertical) and/or
flood after trim (handle of velve 3 horizontal),

b. An angle of more than 2° up by the bow should also
be svoided. (See paremthstical note in para. 4
abweo) :

c. If at any time excess watér comes down the snorkel
tube, close snorkel tube valve snd then immediately
shut dewn engine.

Note: If craft should assume a port or starboard list
When f£looding ballast tarks, correct by moving handle

of ethwartship valve I} to starboard or port, respectively;
until list is removed.

D. Procedure When Chan&frpm SemiwsuMerged to Bucyant, Underway

1, Close main ballast valves 5 and 6 (handles athwartships).

2, Place ballast valves 1 and 2 in "pump' (handles vertical)
position.” Afte:r 30 seconds place ballast valve 3 in
"pmnp" (handle vertical) position, _

3. !’Jhen water Prom pump d:!.scharge, previously “solid" » Starts
surging, i.e., indicates air in system, close ballast valve
1 or 3 (by method of elimination) to regain full discharge.

L., When pump discharge water again shows air, close the trinm
tank valve remaining open (3 or 1),

5. When pump discharge reduces to a trickle, close main
ballast valve 2. It takes sbout 20 minutes at 2000 r.pom.
<15 -
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to empty the main ballast tank. Forward and after
trim tanks empty in sbout 1 mimute and 1 1/ minutes
respectively, when only one tank is on "pump" at one
time.

Precautions:

a. Do not start pumping from after trim tank (valve 3)
until an angle up by the bow 1s obtained - which
will be about 30 seconds after beginning to pump
from forward trim tank.

b, If craft shonld assume a port or starboard list when
pumping ballast tanks, correct by moving handle of
athwartship vaelve L to port or stafboard, respectively,
until list is removed.

E. Procedure in Securine Skiff at End of Day

1.

2.
3.
ho
5.

7.

8o

9

See that engine choke and throttle levers ars "In", gear
shift in reverse, ignition and batiery cut-out switches
noLem,

Take gas fume indicator readlng.

Turn off gas fume indicator switch.

Close fuel valve at sediment bowl,

Carefully inspect and feel around gas bowl and its four
fittinges to insuvre no lesks and boittom mut tight.

Close and secure manhole to engine compartment. -

See that purging valve 15 in crew!s compartment is in
closed position,

Close snorkel tube walve.

See that all seven flood-control valves are in closed
or neutrsl positions (2 of these valves are top-side),

Close and secure zccess haich.

See that main ballast vent valve 1l is closed.

ey
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139

1L,
15 o
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Ses that crew's compartment vent valve 10 and the
five H,P, air valves on deck are in closed position.

Close cooling water intake (19) and discharge (12)
and engine exhaust (11) valves,

See that fuel tank vent valve 9 is open.

Inspeet waterline to insure proper freeboard, and

check mooring lines. (Iriangle markers at bow and stern
indicate waterline in bucyant condition without crew and
semi-permanent ballast..) '

.. F. Procedure in Caching Skiff

1.
2.

3
&
5.
6.

7-

8.
9o

17.

If Skiff is not in semi-submerged trim, flood ballast
tenk and trim tanks a8 prescribed in paragraph "C¢,

-Stop engine upon reaching desired site, using fathometer

or lead line to check depth under 30!, ,
Throw battery switch to "OFFY, |
Closs fuel valve at sediment boul.
See gas fﬁne detacior switch off,

Remove air blower and fathometer (expendable items),
and store compass in engine compartment.

If silica gel is to be used, unseal and stow silica gel
bags on top and at front of engine, not in bilge.

Secure engine manhole,

See that purging ve;ve 15 in crew’s compartment is in
clesed positien. * '

Clcse snorkel tube 1}alveo
See that ballast valves 1, 2, 3, 5 and 6 are open,
lLeave compartment, closing and securing accesa hatch.,
Close gesoline tank vent valve and engine exhsust valve,
Close cooling water intake and discharge valves.
Check gas tank cap to see tight,
Open vent valve to crew’s compartment.
Insure that main ballast vent valve is open.

- 17 =
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18,

19.

Open flood valves 7 and 8 to crew's compariment.

¥ove forward or aft as needed to kesp Skiff in level
trim until it sinks, (This requires about 1 minute
from tims of opening flood valves.)

Note: Although bearings and ranges in line may be used for
relocating Skiff, it is recommendsd that the best method is

tos

Sacure 2 lins or preferably a fiexible  wire cable to

the port after 1ifting eye and swim shoreward, Secure end
by a spike or other means.

Retrieving Procedure

1o

2,
3-

L.

5.

6,

7o

Upon reaching Skiff (using line or other guide), clese
crew’s compartmant air vent valve 10,

Then open port flask valve B.

Swim to surface holding line and ewalt Skiff or accompany
it to surfaca.

When Skiff breasks surface (about L5 seconds after opening
flask valve B), 8it ca bow until sir bubbles show from
crew’s compartmant floed valves, then quickly close and
latch crew coupartment flocd valves 7 and 8. (Eseping
bow down allows more water to be bles: from crew’s
campartient.) ZThen clese air flask valve B,

{
Opsn crew’s compartment air vent valve 10, ven? compart-
ment and then close valve.

Open gasoline tank vent valve 9, sngine exhaust valvs 11,
cooling water intake (19) and discherge (12) valves and
purging bottlevalve C. . '

Open access hatch. (If water level is above combing of
engine manhole which might happen if flask B had hot been
full charged, clese erew’s compariment and use starboard
bottle and cross connection to blow remainder of water
cverboard before opening manhole, In doing this, it is
of course necsssary to cpen floocd valves and close vent
valve of crow's compartment, again sitting on bow.)

Upon entering compertment opsn snorkel tubs valve.

a18=.
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9. Remove manhole cover, open fuel valve ab sediment bowl,
replace compass, check for gas fumes and purge with
valve 15 &s necessary. Close battery cut-out switch,
place gear shift in neutral and turn ignition on.

(The procedure is similar to that used in starting
engine after overnight lgy<up).

10, Adjust choke and throttle to mid-positions and press
starter button or use hané crank, to start.

H, Towing Procedure

1. Have Skiff in fully buoyant condition.

2. Lock steering lever in neutral position, using lock
8Crew.

3. See that gear shift is in ahead position.

4. Close all ballast, alr, snorkel tube, vent and water
valves, and access hatch, (Similar to procedure in
“Secuging Skiff at End of Day", except for engine man-
hOlen .

5. Unshackle towing pendant from snmorkel bage, shackle to
towing line of tow vessel (not less than 1 1/2" circume-
ference if manila) and take strain graduslly.

6. Use tow length such as to place Skiff just abaft of
crest of second stern wave, with slight sngle up by
the bow.

7. A maximum towing speed of 15 knots should not be exceeded,
 and this figure should be reduced as necessary in heavy
seas.

8. If in an emergency, it is necessary to tow Skiff in
- gemi-submerged condition, speed must be reduced, and
short scope of towline must be used to keep an up angle
by the bow, on Skiff, at all times.

=19 =



MAINTENANCE PROCEDURESH#

4, Daily Check-off List During Operating Pericds

w.§

8.

7s

A1l air flasks charged to 2000 1bs.
Gheek gusntity of gasoline in tank.

Check 211 2ir connections and valves fo Proper Upsra=
P
tion,

lubricate both sides of stesring red siualffing box.
Take fume Gebsctor reading end purge.
Check. for water in engine casing by inspection or

4 check battery cherging and ¢ll pressure
zaugeg. (See para. A under YOperating Procedurss®.)
With serk gun, grease {£&-10 strokesj,with propeller sheft
turning, two nerk fitiings. One under tihroitle Serves
forwsard shafty bearing in the tunnel. Ore on aft tulks
hesd {crsw) on port side serves shaft bearing sdjecent

%0 ballast pump belts,

Onerste all flood contrel and engine circulating water
and exhaust valves,

Check operation of ballsst pumpe
Cheel operation of air blower.

Check operation of fathometsr.

B, Semi=monthly Check=off Ildist., or After 25 Hours Engine Unera-

tiorn, whichever is sooner.

1.

2.

Check oil level in engine sump, (More coften during hesvy
cperating perdcds.)

Check battery specific gravity, electrolvte level, and
battery cemnacticns, '

#Also sze Cperation and Mainitenmanes Mzomal for Englae.

= 20 =
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3.
b

50

To
8.
Ge

10.
.

T\
Check carburetor and fuel pump for leaks, by feel.

Check 211 wiring, spark plupgs, distributor points,
rotor, and all electrical connections.

Inspect fathometer transduter lead-in wire stuffing
box for tightness. :

Cheeck 211 bolts, nuts and screws for tightness.
Check for possible water in fuel tank by dvawing off
gasoline from bottom by hand pump or sucking sample
from botton through copper tube to mouth.

Check freedom of movement of all six relief valves.

Lubricate snorkel tube valve, worm screw on access haich
and shackles on towing pendant and 1ifting slings.

Clean exterior sides of Skiff.

Check radio reception and transmission.

C. Momthly Check-off List

1.
: 2,
3.
L,

5o
6,
Te

8.

0il gemerator, starting motor, distributor rotor (1 drop).
Put grease on springs of 2]l six toposide relief valves.
The two on crew's compartment 1lift at 18 p.s.i. and the
trim and ballast tank veliefs 1ift at L pos.i.

Inspect gaskets of access hateh, engine top hateh and mane
hole hatech.

Cheek steering mechanism, propeller, shafi bearings, and
Vobelts of ballast water pump.

Change engine oil.
Recharge battery if not fully up.

Remove deck hatches and inspect Imll thoroughly, Paini
when required.

Paint exterlor as required.

TeeRg



D. Bi=month;z Chegkmoff list

E. .

1,

2.

Remove valve stems and inspect seats, for condition and
tightness, of the following exterior valves: gasoline
vent 9, engine exhaust 11, engine water intake 19 and
discharge 12, crew compartment vent 10, cross=connection
18, and meain ballast blow 17.

Haul out and inspect bottom. Paint with anti-fouling
paint.

Semi-anmual Check=off List

1.

2.

Inspect "gincs" and bonding and change "zines" where and
if corroded beyond effective use.

Do any major repairs that apnear necessary.

Preparing for_BelqweFreezing Weather

1.

2.

If it is intended that Skiff lie idle during below=freez-
ing weather, drain all water from the engine, removing the
pipe plug at the side of the manifold, opening the drain
cock in the motor block back of distributor and removing

the pipe plug at bottom of engine water rumn. {See further,
detailed instructions on page 16 of Operation and Maintenance
Manual for engine.)

Insure also that ballast tanks are dry and that drain plug
has been removed from bottom of ballast pump.

Check=9f£ List Prior to Going on s Hission

1.
2.

O\\J‘lF\a’

Charge battery to full potential,

Revlace spark nlugs, distributor contact points, coil,
and condenser.

Check syntron seal.
Change oil in engine sump.
A1) bottles charged to 2000 1lbs. plus.

Inspect all six compartment relief valves for proper
functioning. See para. C 2, page 21 for spring setiings.

- 22 -
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P
7. Repaint or camouflage Skiff if pléeessary,

8, Pump fuel tank dry and refill through chamois and funnel.

9. Have g':aaseaéun, air blower, fathometer, cushions, and
waterproof flashlight on board. '

10. Check radio operation if required.

11, Install dome cover.

12, Plagr twelve pounds of silica gel {packaged in several
bags for convenience) in an oven. Dry out, and seal
barrs in a moisture proof contziner. Stow in erew's
covpartment. (See paragraph 7, page 17). '

13, Siow eargo, adhering to prescribed weight limits.

1, If needed, stow single bottle agualung and regulator
‘n erew compartment or lash down top side. '

15, Lash waterproofed machine guns top side if requireds

16, Have screw driver, pliers, spark plug wrench, knife, pipe
wrench, monkey wrench, and spare spark plugs on board.

17. Have sufficient length of flexible wire or line on board
tc lead shorewsrd after caching, as a marker. Have
secuyring spike alse. '

18. Install semi-permanent lead ballast as eargo governs.

19, Have tow line pendant in place.

20. Check compass readings.
Hote: See also Overation and Maintenance Manual for Engine.

Pretesting Engine Comparitment with Gomgess‘ed _Air%

A machine threaded pipe plug has been fitted on the Engine
Room hateh cover plate. Prior to plamned caching operations after
a neriod of inactivity, this plug may be removed and 5 lbs. air
pressure apnlied to the closed-up engine eomnartment for one hour,
with 2 gauge, graduated to 1/l 1b. or less, in the charging line:
Care should be taken not to exceed five lbs. oressurs. No air
drop should occur in one hour. If there is a drop, lccats leak
(using soapy water, if necessary), remedy, and vetest.  When
assured of Enginc Reom tightness, warm up engine, run boat for
1/2 to 1 hour, and give eraft & lshour trial caching in water
of about 10 feet depth.

«23 o
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HINTS ON TROUBLE-SHOOTING

Engine = (See also Operation and Maintenance Manual for Engine.)

A. Sterting Motor Fails to Crank Engine.

1.
. —‘--7 . - 2°

3
bo

Check battery cut-out switch to see closed.

Check electric leads and connections and starting
button switch. ,

Check for "dead" battery.

Start motor by hand erank. (Turning counter-clockwise,
facing aft.) . '

B, Engine Turns Over by Starting Motor but Fails to Fire.

i
2.

3.
ke
S
6.

See choke rod partly out.

Insure flow of fuel by removing forward sediment
bowl, Inspect for possible water in fuel, before
replacing bowl,

Check spark plug connections.

Insure wiring and sperk plugs are dry.

Check distributor = points = condenser - coil.

Check fuel pump and carburetor,

C. Engine starts but runs "rough”,

i
2.
3.

4.

Check spsrk plugs and wires for tightness and dry-
ness.

Check for water or other foreign matter in forward
8sediment bowl.

Check adjustments of carburetor, distributor, timing,
spark plug gap.

Check fuel pump operation.

D, Weater in Engine Cylinder(s).

1.

Could be caused by leaky exhaust valve when cached,

by leaky head gasket, cracked block, or by reversing

engine when hand cranking,
e 2h o
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2. Correct cause of leak, remove spark plugs,
turn over engine to elear water, dry and
- replace piugs and start engine,
E. Engine Stops after Satisfactory Operation.
1. Check for fuel in tank,
2. Check for water in sediment bowl and earburetor.
3. Check cooling system, to ses open.

4. Inspect propeller and drive shaft for freedom of
movement,

Water Ballast Pump

F, Water Ballast Pump Fails to Pump,
1, Belts toc loose; or too tight.
2. Impeller blades worn and need replacing.

3. Impeller blades or intake blecked by foreign object,
serews, rag, stc.

. Pump shaft bent or broken.
G, Water Bellast Pump Suddenly Stops Pumping.
1. Ballast or trim tank on line is empty.
2. Vent te tank on line is closed.
3. lLines clogged. _
L. Pump failure from causes in F.
Ballast-Trim System

H, Ballast or Trim Tank Fails o0 Flood.

1. Vent valve on main ballast tank closed, or vent
lines plugged.

2, Flooding line may be clogged by foreign matter.

HA



A .

H.oh Preszure Air Systen

I,

ey
.

A - -3 hd T, .
Alr Flask Logss Fressure.

, an . 4 N
1. Lesky valwe, Always chech valve wighin

pubmerging flask in weler bGefore lastalling it.

.

Air Flask Fails o Blow & Compariment,

I

i

|

aku iy

2.

Cheek flzsk for air pressure and insure proper vaives
are in prescribed positisu,
Ingpect for leals in gystem.

Check o see vent vaive closed,

Inspect relief valves io se: none stuck opsn.

Engine Compartmert Purging System Fails to Work Properiy.

AV

Flask valwe C or velvs 1Y not open.
Air lezk in system.

Venturi picik=us is clogged..

ir

i.
a
‘e

3.

be

wz betecbor

Doubt Exists as to itz Resding.

Dotector head may require renewsl.
- Plug-in wire may be parted.

Adjustment screvw set lmproperly.

Test reading, if it yeads only "safe” by spriznkling
2 few drops of gasoline on e rag, leeving it for ome

mirmte on top after section of cylinder head, and see
if nointer moves,




T T

Fathometer
¥, If it Does Not Operate Properly:

1. Move volume dial through enbire rangs to attempt -
1o get a correet reading, -

2. Check 211 elsctrical cormections for dryness and
tightness. Check particularly the coaxial csble
plug, for tight comnecticns.

3. Replace tubes as necessary.

Engine Corpartment

¥, An Unusual Amount of Water is in the Bilge {(More Than
About Two Inches)

1. Check syniron seal,

2. Check for leaks in engine circulating water pump
and lines. '

3. Check fathometer transducer lesd=-in wire stuffing
. box, ' :

L. If skiff hes recently been cached, check emgine
compertment overhead hatch, manhole and compazie
ment gaskets. .

' 5. Check exhaust and water pipe lines thru comparie
ment wall for tighiness.

Fuel Sﬁgtem
0, Egtef or Seciment in Fuel System
1., Check tightness of filler cap.
2. Check ieadein fitlings of vent and filler lines.
3. Check ventAvalve if it has recenily been underwster.
L. Check fuel supply source.
8. Use clean chamois and funnel a%t each refilling of
gas tank,
o 27 =
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SEOREL

‘ 6; Check inside walls of fuel tank for sediment.

.Tank may require steaming and cleaning.

Steering Mgchanism

P,

Frozen or Stiff,

1. Lubricate moving machined parts.

..2s Check for possible bent rudder post or rudder

obstruction.

3. Check for bent steering rod,

Progeller Shéft

Q.

Binding or Unususl Vibration

1. Insure proper lubrication of both zerk fittings.

2. If necessary, pull shaft and inspect for straight-

ness, inspect bearings and syntron seal.
3. Bent propeller.

Note: When shaft is pulled, a new, spare set of V<belt
drives for ballast water purp, should be slipped over the
shaft{ and secured to bulkhead near the pump, if the pre-
viously spare set has been used.

=28



SKIFF Nlo, 1 (R Combrturnf 4. 5)

Compass Deviation Record (Date = 1 Sept. '5k)

Course Deviaticn
0° 1/2° E
L5° 1/2° &
900 10
135° 1/2° W
1800 o°
225° 1/20 &
270° -0
325¢ 1/2%w
= 29 =



N

SKIFFI\_IO.2 (”M_mw

Compass Deviation Record (Date = 1 Sept. 54)

Cq___urgg Deviation
0© - 3f20 W
2;50 1°F
900 - - 1/20 § ‘
'1350 : i° W
1800 204
225° 21/0y
27009 11/20w
315° 1°w
& 29 o
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Locations and Welghts of Lead Ballast, and
insiructions for loading the Skiff

Permanent Lesd Ballast

Piece o, Welght {lbs,./ Frasme Location
1 100 L7 Port
2 100 L=7 Stbd.
3 100 7=10 Port’
Ly 100 7=10 Stbd.
5 100 710 Port’
6 18 7-10 Stbd.
7 67 7=20 Port

13 &0 16=18 Port
1l 16 18-19 Stbd.
15 10 18-1% Port
16 6 18-19 Stbd.
17 .80 16«21 Port
18 11 : . 19 Stkd.
19 $0 21=23 Port
20 25 19=21 Stbd.
22 22 2123 Sted,

Total weight of Permanent Leed Ballast - 932 1bs.

. Mote: See Drewing 1035-03-23 for lineer positions of abeve frame
' locations. :

Semi~Permanent lead Balleat

R : Location ALt of Crew's
Piece No,  Weipht (1bs.) Frome Location  Comp’t Forward Bulkhea

-9 , 20 10-11 Port S inches
e 20 10=11 Stbd. 5 inches
11 20 11=13 Port 10 inches
I 20 1i=13 Fort 10 inches
12 20 11-13 Stbd. 15 inches
12 20 11-13 Stbd. 15 inches

Total weight- of -Semi-Peymanent lead Ballast = 120 1bs.

SEC
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Normal load = include3°

a. Reguler operating equipment (full tank of gasoline,
fathometer, compass, 17 lb, radio, ete.)

b, Opefato; = 175 lbs.
c. Two passengers = 350 lbs.

d. Two machine guns ~ 32 1bs. (on deck 24" aft of forward
bulkhead of erew's comp't).

e. Two dunnage bags = 34 1lbs. (12" forward of after bulkhead of
‘crew's compartment).

f. One packaged radio = 17 lbs. (22" forward of efter bulkhead of
crewls compartment).

Total = 608 1bs."

In all cases where normal load (608 1bs.) is carried, 120 1bs,
semi~permanent lead ballast must additionally be carried.

Emergency load =

120 1bs, of additional cargo msy be carried if desired. In this
event, the semi-permanent ballast must be removed from the crew’s
compartment before departure on operations.

" Total emergency load is therefore 728 lbs., with a1l semi-permanent
lead ballast removed from Skiff.

Less than normal 1oad o

If only one, Or nO passengers are on board, the weight of the
passengers should be replaced by adding an equal weight of lead
in the crew's compartment, so that the Skiff will be in proper
trim and ballast when operating. 350 lbs. of lead ballast is
supplied for this particular purpose.



25.

29,
30,
R.
32,
33.
3L
35,
36.
37.
38,
39.
L0,

L3,

X

SPARE PARTS AND ECUIPMENT LIST

Starting motor.

Cenerater,

Solenoids (set).

Distributor points (set).

Condensers.,

Coils for distributor.

Electric wiring {set).

Rubber shields fer spark plugs and wires (set).
Spark plugs.
Carburetor, complete.
Carburetor float.,
Complete set of gaskets for engine, including reverse gear
housing. tr

Fuel pump

Engine circulating water pump.

Packing for circulating water pump (set).

Water pipe valve (engine cooling system).

Cooling system discharge pipe velve

Storage battery, 6 V., dry condition,

Electrolyte for battery (§ gals.)

Hand crank, _

Gas strainer bowl (complete).

Gaskets for strainer bowl.

Gas tank vent pipe valve,

Engine exhaust hose {flexible), -

Alr flasks for blowing compartments.

Air flask for purging engine space.

Syntron seals; complete.

Gasket for engine compartment manhole.

Gasket for engine compartment forward bulkhead.
Gasket for engine compartment overhsad cover
Gasket for crew compartment access hatch

Tools, set, in tool box.

Plywood sheets for patching, with screws

Bedlast, can.

Assortment of hull fastenings.

Assortment of mits, bolts, cotter pins and washers.
Replacements for each zinec block.

Bonding wire (feet)

Snorkel tubes = 34" and L5" (2" 0.D,)

Zine chromate paint {quarts).

Hull and interior paint {(quarts).

Dome covers (canvas),

Blower with coxd.

3

pmﬁrwgm
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L5.
6.
L7,
L8.

49,

50,
51,
52,
53.

she@r

Ballast pumps, complete.

Ballast pump blades, sets,

Double belts for water pump (set)
Hand grease gun.

Propellers

Spare part kit for fathometer.
Spare part kit for gas fume detector.
Lifting slings with shackles (set)
Towing pendant.

Wire propeller lock

=33 -
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Draﬂiﬂg No,

1035=3-A1t II
1035=h=A2t TT
1035-5-A1t IV
1035=11-A1% V
1035=15=-A1t I
1035=16=A1t I
1035-17=-41%t III
1035-20-A1% O.
1035=21-A1%t I
1035-34 °
1035=C3<h ..
1035036
1035=C3=7
1035=C3=22
1035=C3-23

List of Blue Prints of
Design Plans of Skiff

_

-

\

Subject Date
Construction Séctions 3/24/53
Construction Profile and Besm Flan 2/5/53"
Engine Compartment 2/5/53
Crew Compartment,. 2/5/53
Rudder 2/5/53
Steering Gear 5/8/53
Ballast Water Pump Sheaves 2/20/53
Deck Hatches 6/16/53
Lifting Tang 7/1/53
Fastening Schedule L/3/53
Profile and General Arrangement 9/2/54
Machinery Arrangement 8/27/5h
Ballast Piping 8/6/5h
Air and Vent Piping 8/3/54
Lead Ballast Stowage

7/23/5h

Note: Two sets of the sbove blueprints are furnished with the

Skiff,
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Brocedure in Laying Up Skiff

8e

b,

Ceo

Qs -

i £

g
h,

i.

Jo
k.
1.

He

4.

Dey out hull thoroughly with spongR.

Drain all water from sagine jackets and water puEp, and
ballasg! pump.

Discomaect engine water pump. After drainiug engine
vater system, insert wood plug in line to engins. - Remove
pipe plug in exhaust header and £i11 engine water system
with s light fuel o0il, to minimize ceoyrosion while in
storago.

Fill engine water pump grease cup with groeass.
Drain gas tank and lines. Steam out gas tank after draining.

Remove sparik plugs and squirt a sufficient quantity of
thin lubricating oil on top of pistons to insure a pro-
tective film on pistons, rings, and cylinder walls., The
motor should then be cramked for two mirnutes to insure com-
plete covering,

Remove engine coil and store in a dry place,

If the place of storage is damp, it is suggested that the
sterter, generator, and spark plug and distributor wirdag
be removed and stored in a dry place.

Remove battery, compass, fathometer, blower and snorkel
and store in dry place,

Grease all gix topeide relief valve springs,
Clean skiff both inside aond oubside, repainting as required.

Wire down all metal parts with ¢ily clothi te insuze a
light film of o0il on all such parts thai are exposed,

Hatch covers should be taken off and hatches left open
for venbtilation., Leave crew compartment hatch in opem
position, :

Store in & weatherproof building or shed, under a camvas
or similsr cover that is spaced far enough above craft to
avoid impairing ventilation.
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Quarterly Checks dlile Laid Up

Qe

b.
do

Cis

Inspeel inside and outside for evidence of corrosion
and coundensation,

Wipe down i remove dust.

Remove epari plugs, squirt thin oil on top of pistons,
and turn engine over with hand cramk for two minutes to
relubricate pistens, rings and cylinder walls,

Apriy heavy film of oil to all exposed metal parts.

Recommissioping /ffter & Layup

Aftention showld particularly be given to the following:

2,

b.

Co

Fiush out all meial parts, clean, inspect and lubriczte
as required.

A1l rubber parts such as gaskets, rubber bearings, syntron
seal, ete. will deteriorate. Therefore, it will probably
be necessary to replace these threughout.

Inspect, clean and lubricate, as required, eleetrical
paris. '



VALNE L \

ACCE S5 u,-TcH_\

CONNING DOME ™, \: 5 SNORWEL {AIR INTAKE)

ENGINE COMPT. MANHOLE _
— %_\‘\

— CREW M‘“ﬁ
”Tf,?;@u:f' compT |FORWAR //

COMP'T ~v i TRIM

MAIN BALLAST COMP'T, L/

——

I

SIRE VIEW SHOWING FRINCIFAL COMPARTMENTS

s CONNING DOME
( ACCESS HATCH
FONCRKEL

PLAN._VIEW - SHOWING DEC
i T'

s DECK L
ENTRIES INTO BALLAST TA) s

PURGING FLAS
7 A PORT FLASK VALYE B

i
e ' 'L-
. I | N
\\“’\ .E ol r,g \\\ ; i -’/,/
! Peome't, | Y i ! T
pen bk SN L ! |
Tt S~ o) i ST
\\ T — [ - e e
™ r
WATER N Ve TUHATCH QN ENGINE COMP'
EALLAST PUMP/ {

378D, FLASK VALVE A

PLAN VIEW SHOWING NR,C_ASFQ W%TVF“B_LLL__

PUﬂP AND HATCH ON ENGINE ©




WILSAS IN:

_..L R v D

5{

-...__\
—
\
i
\
1
\
- 1]
l {0} :
! _J"
i
]
“3/

LAW0D @ L

AIHSLIYMELY ¢

/ CONIVW

aL%J \

[ wa _

d2vMAOA
P !

LANIA WIkL TAwAHGS S

TANROMNG

;o 1svaave oo By /

G e e .L..l-

-
1

~FAAWA mm.OI A_j Adid

._.Z.m\,
DL N0 mMIAT Y

>%<Q ﬁa%iﬁéj%%jéﬁ53§;9a

R
s

—/
/

, \

- i

1.4W0D | mé

- ANI9 ,E.E/J. B 33139
ﬁWHW,/,g?;m@T

~BOYYHOIS A
TAYOR FIN0

BOWYHISIA AILYM )
SN IT009 Q\. .,

TN INIA

Wizl 2313V 18T H% 3

.___ AN

) -~ .
oy , ~EILNAN 5V



ST ONIGWd 3 BHI00T
|
4

LdW03 M40 E

(SYTI99 ONIMDHS L
1dWCT NI

0 M3IA >4>>4. :u

SINIYA MOTE 2 Q0074 LAWET M3A) @
SINTVA MOTE % 00074 L.dw0d MIRd (L
SUATIYA MOTIE ¥ ani AMYL Lo v Novw ka
SIAVA MOTE 3 Q0014 UNYL ISYTIVE NiviA (8)
VICHANGD (§/4) SAIRSLEYMMLY 1SYI1vA NIV (1)
TJAIVA G ;.zé WL ALY O
AATYA TORANOT LSv1IVE (VW ¢

AATVWA THE LN0D 2_5 THYMEDA a,

A3

1;-
e
-
4,«‘



7914

‘,_

ARV 43m3a
\EN: au%uo&

WO AIIL
%&sm 04

P

o

¥ - amva 43073
L5Y77VE NIYW

/

WILSKS &IV ﬁnﬁ%zo

\

JAHVLNI .mu_uozm..,/

w
|
i

| ATVA 431733 ,
1w ) (TAET ) ]
/
Vd B
AW//JJ ./.. |1

N

o)

T

1

e

b e

xll.r._..i..l. [r—

e :f_.r..!?af
I\\\\i\«! - ..:lnd..l!..
T ASVIIVE NIV
T | oL FAIYA z,oﬁ@, &Y AT <> /r//
P e m A5V
- A ~

. n

4 9l

SCE uui
S

ag A

AMyA 4303A S

BATYA LNTA
1,4WN0) MIRD @

)
kel

e . o

e

TATYA HSV 4 7: P

/ |
|
|

7 e

S Hazo

p
i1 /

ﬂM@
ZFOU wmcw_u

 PORUU R

-

-

w—

m>.~<> /.,

£P-IATVA 431733
1SY1vE NIV

§) A9V LN Mmty,
oz_.._osu ANIONT

3o

SNIGANG

|

“.

w B

w ﬂ\m AIVA
|

|

(134

-

\

AN
\
~,

3
LT
L cn:n:x\

~

~.

N,

N

AFIAN

WISL 23.3% N

/
/



FiGg. &

|

f

I

‘
NN

Lk et

— e
T
1t
[
i
|
{1
(]

AL R TN T o
SRRRE SR 0
5 m _ﬁ ‘i-u”.wmm”mm
w T T 0 T O P 1 0 2 PR S S S O A S S A VIR B O O I B R B S B B B 1

™

P

o SR
R

: T

I

U

¥ -










R et s

R ™
Al ..u.ure.-fr.u...u....b{.

G G




,J;:;JJJJIJ’

yadd




l.i‘

b
NP IR R

o e
. Pl .







