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C. F. '0' CLASS SUBMARINES

7.01 INTRODUCTION TO QOIL FUsL SYSTEM

Fuel oil for the engines is normally carried in
8 external, 1 internal and Nos. 3 and 5 M.8. tanks giving
a total capacity of approximately 100,000 gallons. The
external tanks are arranged in 4 groups, the tanks com-
prising each group being connected in sequence by syphon
pipes. These pipes extend from the top of the foremost
tank in each forward group, and from the aftermost tank
in each after group, to within 2 in. from the bottom of
the next tank. (Fg1)

Before fuel is embarked, the storage tanks are
completely filled with sea water to expel air. This
operation is termed 'first filling', (Fig 2&4)

After the first filling is completed the tanks
are filled with fuel which displaces the water. This
operation is termed 'subsequent filling!'. (Fig 384)

Fuel for the engines is normally displaced by sea
water admitted through a compensating water system, thus
assisting in maintaining the trim of the submarine. The
compensating water is supplied at a pressure of 5-10 p.S.i.
from the after services or the enginc seawater cooling

system. (Figs)

De-fuelling is accomplished by admitting compensating
water or reduced H.P. air into the groups and internal tank.

' To prevent leakage of fuel into the sea, should an
external tank develop a small leak, a sub-pressure system is
provided, the function of which is to maintain pressure

within the tank at just below that of the sea. Thus, sea

water will enter a damaged tank instead of fuel flowing out JFig7}

To safeguard the structure of the lightly built
external tanks from damage, which could occur through
excesslve internal or external pressure created when the
Ssubmarine changes depth, tank equalising arrangements are
provided, (Fig 8)
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7.02 FUEL DISPLACEMENT (Fig 5)

Compenssting water is delivered to the bottom of
the foremost tanks of the forward groups snd to the aftermost
tanks of the after groups, and slso to the internal tank,
the fuel belng displaced in the case of the externeal group
through the syphon pipes until fuel in a partioular group
is expelled. From the last tank of the group the fuel
passes to the engines via the common subsequent filling
line, & Centrifuge or Lolos streiner and a gravity tank.
The fuel in the internal tank is displaced direct to the
common subsequent filling line. A 15 p.s.i. sea relief
valve is fitted in the compensating water system, and a
35 p.s.1, rellef valve in the compensating water line to
the internsl tank, To enable the supply of compensating
water to Nos. 3 and 5 M.B., Tks. to be shut off without
interfering with the supply to the remaining tanks of their
assoclated group, two double-seated change-over valves are
provided, one pair forward the other pair aft in the com-
pensating water lines within the keel, The valves are worked
from intoard. Stop valves sre alsoc fitted in the syiphon
plpes leading from Nos. 3 and 5 M.B. Tks, to the next tanks
of their asgoclated groups.
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7.02 FUEL DISPLACEMENT (CONID)

Note: When snorkelling using sn externsl grow,, the fuel is
displaced hy compensating water admitted dlrect from
sea through the equallsing srranvements, :

7.03 EQUALIZING ARRANGEMENTS (Fig 6)

' For the adjustment of pressure differences
which occur between the inside and outside of the external
tanks when the submarine changes depth two se arate
equalising systems are provided., Both systems sre connected
to the compensating water system and are normally o,ersted
in conjunction with one another,

A. Outboard System

Consists 3f an open ended hezder ripe sited
within the bridge f'in end extendlng 15 rt,
above the datum line, joined to an ex,.ension
bPlpe run along the top of the pressurs hull,
the expsnsion pipe heing conmnected ny shut-off
valves to the compensating water lines of the
four external groups. The shut-off valves

are operable from inbosrd and are normally
kept lashed open.

B, JIpboard System

The function of this system is automatically
to open the external grouys to sea should the
pressure within them fall outside a range of
hetween 5 ;.s5.1, ahove and 3 p.s.1l., below the
8e@a prescure, The svstem comprises two
equalising velve chests, one for the gort and
one for the startoard externsl groups, connected
to the compensating water svstem, and, each vis
a8 stop valve, to a common hull valve, :
Each velve chest houses two opyosed syrinz-
loaded non-return vslves which are set to life,
oné when the tank pressure exceeds that of the
8€a by 5 p.s.1., and other when the ses pressure
exceeds thet of the tenk by 3 pP.s.l, Thus the
tanks are open to sea at all depths skould the
pressure within them fall outside this range,
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7.03 £WALIZING ABBANGEMaNTS  (CONID)
The equalising systems are only shut off:

(a) The outboard when the sub-pressure
arrengements are in use,
(b) Both when fuelllng.

7 Ol SUB FPRESSURE ARBANGEMENIS (Figure 7)

To prevent the position of the submsrine being
given away when dived, should a minor lesk develop in
the external tanks, pressure in these tesnks is ke, t at
apyrox. 2 p.,s.i. bhelow thsat of the sea, the sub-pressure
effect being induced by two sub-pressure pumps connected
to the compenseting water system. The pumps take their
suction, via 4-valve chesgts, from the layer of water
maintained below the bottom of the first filling ,ipes in
the externsl groups, and discharge to sea through the same
hull valve as that which serves the inboard equslising
aystem,

To adjust the pressure in the tank to 2 p.s.i,
below thet of the ses, a separate sea water sup,ly is
taken from the after services to each gump suction, via
8 shut-off velve and a fine adjustment valve,

The sub-pressure arrangements should be brought
-into operation:

(a) at 811 times when dived, should the externsl
groups/grouy be known to heve a smell leak;

(b) at all time when on the surface, should the
external groups/grouy be known to have a
small leak below the water line;

(¢c) when the order 'shut off for de,th charging'
is pasmsed; end

(d) at other times when dived should the Captoin
consider 1t necessary for the operational
safety of the submarine.

7.05 SUB-FRESSURE PUMPS (DRYSDALE '} Tyeg_g_iucgz

The Drysdale 'W' Type 2 inch pumy, is an electricelly-
driven, vertically mounted, single-stsﬁe centrifugel pumy,
having zn output of 10 gal/min. at 1,340 rev/min. sgalnst
a 10 foot head. (Figure 9)
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7.05 SUB-PRESSURE PUMPS (DBYSDALE 'J! TYPE 2 iuCHi (CONTD)

The pump 18 bolted to the underside of the motor
casing, the latter being reslliently mounted {4=75 1b.
type 'L' mountings) on 8 bracket attached to the ehip's

structure,

‘ The pump shaft 1s an extension of the armature
shaft, snd to prevent wear is sleeved in stelnlese steel
in way of the gland packing, which comirises six turns
of Leafoil packing snd an inner Perfect seel.

The sleeve, the pump impeller and a water thrower
are keyed to the shaft, and are clsmped together retween
a distence plece, which bears on the lower beering of the
motor, end the ilmpeller nut. This nut is reteined by a
locking screw which 1s prevented from turning by a lead

plug.

To prevent wsater leaking upwards bétween the
gheft and the sleeve, o lesd wire joint is filtted between
the impeller snd s tchsmber on the lower end of the sleeve.

The roteting =lement 1s supported in the up,er
(ball thrust) snd lower (roller) besrings of the motor,
additionsl radiesl support for the impeller being provided
by the pump casing end en inserted cover 88 shown.

7.06 FUEL SYSTEM IN ENGINE BOOM (Fig 8)

Fuel displaced from the storage tanks paéses,
via 8 shut-off valve on the common subsequent fllling line,
to a four-cock chest sited adjacent to the engine gravity

tank,

The top cock of this chest directs fuel to a
control valve opersted by a float in the gravity tank, or
by-pesses it to the second cock,

The second cock directs fuel to elther a Centrifuge
or a Loles streiner, the latter peing used should the
Centrifuge be out of action.

The third cock directs fuel delivered by a hand
pump from a 5-ga&llon drain tank, to the Centrlifuge or to
gn open-ended pipe for discharge to a bhucket.

7-13
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7.06 FUEL SYSTEM IN ENGINE BOOM (CONTD)

The bottom cock directs the Centrifuge or Lolos
stralner discherges to the gravity tenk or a six-velve
chest, the latter connection veing only used should the
engine-driven hooster pump/pumps fail, in which case it
would be necessary to 'comp' fuel Airect to the engine
AUy ply reil/reils vis the Lolos strainer to prevent the
fuel pumys losing suctlon. :

The 5-gsllon drain tenk is provided to collect
draeinege from the gravity tank vent end the engine drain
system, its level being indicated b & floast-operated
pointer which rises through the tank vent pipe,

The six-valve chest controls the supply from
either the grevitv tank or »a 2-gallon snep tenk which is
constructed within the gravity tenk. The operations of
the six velves sre tebulsted in Fig. 8

The interior of the gravity tank has 8 vertical
baffle plate and 1s fitted with a wire gauze strainer,
This etrainer cen be withdrswn through the side of the
tenk for cleaning. A well on the bottom of the tank can
be connected to either the drain tank or thre Centrifuse,

The snap tenk is used to sive 8 rapid meacure-
ment of the fuel consumption of one eneine. Thic osn he
ascerteined efter noting the time taken by the engine to
consume a smadll quentity of fuel, approximastely 1 gsllon.
The fuel level in the tank ls indicsted by a gsuge glass
énd restriction plstes in the tank merk the begirning 2nd
end of each calibrated section. The positions of therse
pletes are marked off on a level indicator, mounted along-~

sicdethe gauge glass,
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