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TRIM, MAIN, OILY BILGE, FOHRWARD AND AFTER SERVICES LINES

4,01 ANTRODUCTION T0O TRIM AND MAIN LINES

To meintain a stete of neutral buocyancy and level
trim when submerged, the bodily weight of the submarine is
ad justed by pumping or flooding water, from or to the sea
into or out of the trimming end compensating tanks. Finai
ad justwents of the fore-esnd-aft trim are achieved by simply
transferring water between the forwerd and after trim tenks,
while the athwartships trim is corrected by reguleting the
quantities of water oontained in "O" tanks by flooding,
pumping or blowing. A urther condition is when the hull
is compressed due to the submarine chaenging depth. This
requirement is met by flooding and emptying "D" tanks,

Normselly, the pumping and flooding of water
into or cut of the trimming snd cowpensating tanks 1s
schieved by & trim pump, or & ballast pump, the pumps
displacing water through the trimming and compensating
systems, which comgprise & trim line and a main line. In
sn emergency, two motor-driven pumps of a separate system
known as the forwsrd and after services mey be used.

Arrangements are made for an alternative sea
water supply to be led from the main line to a battery
cooling system for use when the submarine ls stationary.

The trim line sllows weter to be transferred
between the forwsrd and after trim tenks, "O" tanks and
the sea and "O" tanks port and starboard.

Through twin control cocks, sited in the control
room and other valves grouped in & number of valve chests,
all tenks and spaces may be conneoted to the trim or to
the main line,

The principel function of the main line 1s to
enegble large alterations to the bodily welght of the sube
marine to be effected rapidly by flooding or pumplng sea
water into or out of the compensating tanks,

The larger and more powerful of the two pumps
provided (the ballast pump) is sited in the engine room.
It is a four-stage, self-priming, motor-driven puwmp of
the centrifugal type. The output of the pump variles
according to the head of water agalnst which the pump
discherges, A change-over six-valve chest, connected to

bel
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4,01 INTRODUCTION TO TRIM AND MAIN LINES (CONTD)

the main line, or vice versa, The chest also allows
water to be flooded in from the sea directly into the
main line.

Wwhere the chest communicates with the sea &
4% in. bore balanced sea hull valve ls provided,

The trim pump has a much smaller pumping capecity than
the ballast pumy and is instelled in the auxllisry machinery
space, This pump e of the motor-driven, reversible Mono
type. The capacity of the pump varies acoording to the
nesd of water against whioh 1t discharges, It has & separate
2% in. sorewdown hull ssa valve,

In the event of the trim pump becowming inoperative
the ballast pump can be used 8s an emergendy trim pump.
Also, as the trim line cen be oross-connected to the main
line, the trim pump can be used In conjunotion with, or
perform the duties of, the ballast pump.

Should both the ballast pump end trim pumps be-
come inoperative the forward and after services pumps (P
and S) may be brought into service. _

To measure the duantities of water flowing
through the main and trim lines, flowmeters,suitably pro-
tected by Splraexstralners zre fitted as illustrated.

NOTE: Water should never be pumpsd into tanks other then those
tasted to full dilving pressure (O, D and 2 tenks) or
those with open tops {A.I.V. tank).

4,02 TRIM LINE ({Figure 1)

The trim 1ine 1s of 2% in. bore snd extends from
forward to aft inside the submarine above the main flat.
The line terminates forward in the torpedo room, where a
24 in. S.D. valve and brench plpes connect it to the port
and starboard trim tanks,

In the control room the line 1s connected to twin
control cocks. These cocks direct sea water vetween the
pumping circuits of the trim pump, the forward and after
sectlions of the trim line, snd the sea and '0O' tenks,

-3
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&,02 TRIM LINE (CONTD)

A by-pass valve fitted scross the suotion and
delivery lines of the trim pump allows '0' tanks (P and
3) to be flooded from the sea end water to be blovn from
them to t%a.

The line terminstes aft in the after torpedo

room where a 28 in. 5.D. valve connects it 10 the after
trim tank.

4,03 TWIN_CONTROL COCKS (Figure 2)

The twin control cock assembly conelsts of a
palr of hollow tapered COCKS fitted into a common body
casting. A port in eacn cock registers with elther of
two portings in the body; water entering or leaving
tnrough 8 connection communicating with the hollow
interior of each cocCk. ‘

Ll
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h,o3 N ON' CoC (CONTD)

Rotation of a handwheel fitted to the worm shaft
turns both cnoks in opposite directions simultaneousiy
until 8 stop or claw cast with one of the wormwheels,
engages. with a projection on the underside of the steady
beazing thus ensuring the correct registering of the cock
poerts.

A pointer fitted to the spindle of esch cook
travels ovir en indlcator plate.

The body casting is tested to 400 1b/eq.in.,
the cocke being required to be watertight up to 200 1b/
8G.in. A & measure of watertightness, the permlissible
leakage at 400 1b/sq.in. should not exceed one gallong
per hour,

4,04 TRIM PUMP (MONO TYPE &DU/U)

A. Pumping Principle (Flgure 3)

If s rope 1s secured at one end, held horizon-
tslly and the free end jerked up and down, it
agsumes a series of sine curves, and, although
each cross-section of the rope only moves up
and down vertically, a ripple or wave motion
cen be seen travelling horizontslly along the
rope towards the fixed end.

In theory, a pumping action could be produced

by so vibrating a rubber rope inside a hollcw
tube, the rope having & circuler oross-section
which is a good working fit in the slot-shaped
bore of the tube. Fig., 3, 1A to 4A, illustrates
the progressive undulatlion of one complete sine
curve of the rope in the tube while 1B to LB
11llustrates the asctusl movement of & crogs-section
of the rope at three points, The rope makes &
complete axial seal in the tube sO that in 1A

a pocket of water is trapped between the points
'w' and ‘'z'.

bos
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L,ok TRIM PUMP (MONO TYPE !D4/4) (CONTD)
A. pPumping Principle (contd)

From 1A to 2A each part of the rops between polnts
'w! and 'x' has mads contact with the top of the
tube in turn snd in 4A the polnt of contact has
moved to 'y'. Thus in 44, the pocket of water
shown in 1A has been squeezed to the left while
another pocket has been drawn in hy the suction
caused from the downward movement of the part of
rope from 'y' to 'w!',

These are four pointes to he noted:

(a) As cen be seen from 1A, 2A, 3A and LA, each
transverse cross-seotion of the rope only
moves up &nd down in & vertical plane, but
the point of contsct with the top of the
tube moves progressively to the left.

vu) The water mey he pumped positively, belng
sucked in snd displaced to the left by
the progressive reciprocatlon of each Cross-
gection of the rope.

{(c) A complete 360 degree Bine curve of the rope
would be the minimum length required to a
sealed pumping unit (unless beth points 'w!
end 'z' in 1A touched the top of the tube,
the water would slip back),

(4) Tre pumping sctlion could be reversed by
vibrating the rope so that the point of
contact moves from left to right.

B, Pumpinz Principle applied to the Mono Pugp

In the Mono pump & rigild steel rotor is mede to
perform the functions of the rope and & rubber
atator that of the hollow tube,

Firet consider a simple stator as shown in Plg,
3A end a rotor in the form of e sine curve within
1%, The rotor im en interference it in the
rubher astator to give an exlal seal,

b7
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4,0l IRIM PUMP (MONC TYPE /DU /L) (CONTD)

B.

&umeing Princtile spplied to the Mopo Pump (contd)

Now suppose the stator, with the rotor inside it,
is uniformly twisted through one complete turn

AR shown in 1C. 7Thre hole then assumes the form
of a8 two~start screw thread while the rotor also
assumes 3 hellicsl or twisted form, hut with twice
88 many coils in the seme length as the stator,
The cross-sectionsl form of the potor snd stator
nmd thelr position reletive to one ancther are
unaffected exn. the rotor estlll complately sesls
trhe hole,

This 1s the actusl form of the rotor end ststor

In the pump. There two elerments have the property
of meshing with one another accursastely snd in such
a way thaet when the rotor is turned, e circulsr
eroysg-sectlon at any peoint in 1t's length travels
neck and forth In a straipght line across the
corresponding seclion of the ststor, thereby re-
producing, relstive to the stetor, the exact
movement of the v.brating rope.

NOTE: The stralght lline path of esch cross-section
of the rotor, ls, in fact accomplished by &
compounding of two motions, The driving
mechanism of the pump turns the rotor aboutb
its axis, and, due to the meshing of the
rotor in the stator, the axis itself
simultsneously descrihes a smsll circle
in the opposite directlon,
1¢, 2C, 3C and 4C 1llustrate consecutive
positions of the rotor while making one
hslf turn ln the stator. 2C l1ls shown
opposite 2A, 3C opposite 3A, etc,, since
in each case the relstive position of the
roter In the stetor ls that of the rope
in the tube, Similarly, water in the stator
would be tragped by the rotor and displaced
as 1t turned.

48
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b,ob TRIM PUMP (MONO TYPE LDL‘L) (CONTD)
C. Generel Description

The pumping unit is a chest containing four
lengthened elements of the type described,
working in parellel. Esch of the four rotors

le connected to a driving shaft, 8ll four shafis
being geared together and driven by three Vee
helts from en elsctric motor.

By means of a two-way sterter, the motor and hence
the pump can be reversed so that the two pipe
conneéctions into the pump can become either suction
or the discherge, Both plpe connections are

fitted with 8 relief valve set to pass the full
capscity of the pump at & maximum pressure of

400 1b/sq.in., the valves commence to 117t et

35C 1h/8q,in.

In order to develop thre necessary discharge pressure
at maximum diving depth, the lengths of the rotor
and stator zre increased so that each element is
maéde up of three of the simple eleméents as pre-
viously described, The discharge hesd 1s developed
in three stages and the required capacity is obtained
by having four of these long elements working in
persllel. They are srrenged compsctly so that

their axes form the four cormers of a square, The
rotors are made of hardened steel and sre machined
at one end to take a universal coupling.

Each stator consists of a rubber tube moulded to
form a two-start thresd. This is bonded into s
Naval Brass sleeve which has a collsar hslfway along
it for securing in the pump chest,

The gunmetel pump chest 18 bullt up of two half
castings, each having & plpe connection. The
drive end half kas & verticsel division glate cast
integral with it end this divides the chest into
two separate chambers when the two halves are
bolted together,
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4,04 ZBIM PUMP (MONO TYPE Upl /L) (CONTD)

C.

eneral Descriptio (contd)

Thus when the rotors ape turned one way they will
take a suction from the drive end helf of the chest
8nd dlscharge into the Cclosed end but when the
direction of rotetion is reversed the closed end
pipe connection becomes the suction,

- There are two fittings in the chest designed to

prevent the »-jors from running dry in treir
stators:

(8) Weirs are fitted round the communiceting ports
in the stiffening plate and thess prevent the
water level from falling below the level of
the upper two rotors at any time,

{p) Two small nozzles, fitted with strainers, are
screwed into the main divielon plate so that
when the pump 13 in use a small quantity of

water constantly by-passes from the discherge
Into the suction side,

There are four ports in the bump chest to take the
driving units and since it would be difficult to
form a pressure-tight seal around the coupling rod,
the outer driving sleeve is oxtended to enter s
stuffing box and glend 1in each port.

Since the end of the outer Adriving sleeve in the
pump chest 1s open, water at discharge pressure
can enter the sleeve, which 1s therefore Plugged
at the driving end.

h-11
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4,05 MAIN LINE (Figure 5)

The mein line extends from forward to aft inslde
the submarine above the mein flat on the starhoard side,
It is of Lp in. bore, being reduced in dismeter to & in.
at sach end, The line terminates forward in the torpedo
compartment and aft in the after compartment,

Three lsolating stop valves are fitted on the
line, these are 4 in, double-faced sluice valves, one at
the forward end of the accommodation spece and one at the
after end of the motor room, the third is fitted as a
cross-conneotion between the forward and after sections of
the main line. This valve is normélly kept shut but is
opened when the main line is cross-connected with the trim
o;.forward and after services lines, to lmprove the flow
o' water,

Five nhose connections with shut-off valves are
previded on the line, These, with portable hoses, grovide
@8 meéans of flooding or emptying tanks and spaces not per-
manently connected to the line, washing through bilges and
fire fighting. Two of the hosge connection shut-off valves
are of the 5....N.R, and flood type end these each have
Collars plnned and padlocked round the spindle to ensure
that the valves cennot be opened to the 'Flood' position:
without first removing the collars.

The suction valves to the battery tanke snd the
maln line/oily bilge 1line cross-connection vaelve are kept
padlocked,

L,o6 BALANCED HULL SEA VALVE

The hull velve (Fig, 6) comprises three main parteg -
the valves, valve box snd the balance chamber. A plunger
carrying two sealing rings 1s formed on the upyger end of the
dumb-~bell shapged valve and works in the bore of the balance
chamber, The valve face 1s machined on the lower end of the
valve and has the seme ares ss the plunger, The pressure
above the plunger can be equalised with that under the seat
by opening a halance valve t'us allowing the ses connection
to beé shut esrily when dived deep,
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4,06 BALANCED HULL SiA VALVE {CONTD)

o= BALANCE
CHAMMER

TG SiX \{ALVE CHEST

VALVE

PRESSURE HULL

Flg. 6. Ualanced hall sea valve

A& thrust bearing in the valve bridge prevents
the handwheel spindle from moving vertlcally so that
rotation of the spindle ralises or lowers the screwed
si12ove attached to the top of the valve. Pressure 18
sealed in the balance chamber by a gland around the screwed
sleeve. This can be repacked with both the hull valve and
balence valve shut. ‘

4,07 CHANGE-OVER SIX-VALVE CHEST (MAIN LINE)

The six-valve chest (Fig, 7) has connectlons %o
the sea, the main line forward and aft and the ballest
pump suction end dellivery llnes,

s
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4,07 ¢ L (CONTD)

MAIN LiNI
n'o

PUMP SLUCTION ‘
MAIN LINE AFT

Fla 7 Charire—over H-valve chest,
main line

A centrasl verticsl dividing wall, formed within
the chest, 1s machined to form seatings for six bslanced
stop valves. The space 1n front of the central dividing
wall is divided into three transverse passssges Wwith two
valve orifices in each compartment. Behind the dividing
wall the chest is egeln divided to form two verticael
passages 80 that three valves open into each passage. The
suction line of the ballast pump is connected to one vertical
possage, and the pump delivery line is connected to the
second verticsl pssesge. The three transverse compartiments
of the chest &re connected to the maln line forwerd, the
sea, and mein line &ft, respectively.

With this srrangement sny pumping or flcoding
operation may be schieved,

Eech of the six valves in the chest 18 rimilar
in design to the bhalsnced hull ses valve,
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4,08 MRODUCTION 10 THE BALIAST FUMP

The bellaert pump, menufectured by Messrs. Drysdsle,
1s designed for silent operstion end use down to & depth of
600 feet, It is 2 self-priming, elsctrically-driven, four-
stage cent:ifugal pump, used primarily to adjust trim but
8lso as p bilge pump. It 1s oonnected to the main line
through the slx-valve chest and can thus take a suction
from any tank on elther ride of the chest, end discharge to
the see or to a tank on the cpposite side of the cheat: it
can take g suction from the ses snd discharge to any tank on
the mein 1line; it cen teke a suction from hilges or tanks not
on the maein line through hose connections fitted on the msein
line,

The pump installatlon comprises a rotery air pump,
an electric motor and & four-stage centrifugal water pump,
mounted one sahove the other, with the alr pump above and the
water pump below the electric motor, their three shafts belng
rigidly coupled to form one vertical axis, Rotatlon is gnti-
clockwlise when viewed from alove and the welght of the rotsting
parts 1is teaken by a thrust tesaring in the upper bearing housing
of the motor.

The alr pump is fitted for two reasons, Firstly
and meinly, to extract air from the suction side of the pump
and system, thus creatlng & vacuum into which water will flow
from the tank along the line and into the pump and so price
it. Secondly, to maintalin tris vacuum all the time the pump
is running.

By means of & control cock, the alr pump sucticn
cCan ve changed over to atmosphere when the water pump 1s fully
primed, thus enabling & small saving of electrical power,

The water pump consists essentislly of four impellers
mounted one above the other on the same sheft and keyed te it.
They rotate 1n separste chsmters inside a cylindricsel stztor,
In this pump 1t 1is possible to couple the impelliers Iin three
different ways, each of which will divide tre output of the
pump into a different proportion of quentity and pressure
(Fig. 8). These sre:

A. All four impel ers in parallel ('A' in Fig. 8},
In this case the sucticn slides of the four in-
pellers are cormmon and thelr discharges pass
into 8 common ischarge chamher, Thus a large
quantity of water s pumped hut at a comparas-
tively low Alscharge gpressure.

L4l
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4,08 INTRODUCTION TO THE BALLAST PUME (CONTD)

B. Two impellers in series - two in parallel
('8' in Fig. 8). The first end third impellers
take their suction from the suction line end
d1scharge resgectively to the suctions of the
second and fourth impellers, which in turn dis-
charge into the common Alscherge ohambder. By
this srrangement the quantity pumped ls less
but the dischearge pressure 1B greater than in.
method 'A'.

C. All four impellers in series ('C' in Fig. 8).
In thie cese the dimcherge from the first lm-
peller is led Ilnto the suctlion of the second,
which in tur» ‘ischarzes into the suctlon of
the third, and so on through all four impellers,
the pressure helng increased in each stage but
the quantity remeining that discharged by &
single impeller, Thus the quentity of water
pumped is smell but the discharge pressure is
vaery high.

In esch of the thrze methods of operation described
above further adjustment of the pump output can bée made by
verying the speed of rotetion, which 1is controlled by & field
rheostat,

To dischearge overtosrd, the discharge pressure of
the pump must be grester then the sea pressure, therefore
a pressure gauge, called the Series/Parallel Control Indicetor
(Fiz. 9), is fitted to give a direct resding of sea pressurs.
The face of the gauge 18 divided into three coloured segments,
which indicate the renge of pressures sppropriate to the
three series/parellel settines of the pump.

The maximum speede which must not be exceeded If
silent running is to he mainteined are 8150 indicated, the
degree of silence in opersting being dependent on thre pump
efficiency, which varies with speed and degth. Therefore,
if 8t any given depth the pump is run 1n the manner indiceted
by the gauge, 1lbte discharge will 2lwavs be sbove 8€a8 pressure
and Lts operation silent.

k.09 QPERATION

Watchkeeping on the Punmp

(1) TAKTING OVER THe WATCH

{1} Check water level in the alr pump
senling weter reservolr; pump
control cock 'ON' and snifting
cock 'OFPEN',

L-.ig
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(2)
(3}

k09 QPERATIQN (CONTD)
Ay Wagchkeeging,on the Fumgy (contd)

Turn Auto-klean strsiner hendle.

Check a1l eix valve ohest and hull
gea valves shut,

(11) STARTING

On rec..ving the order to 'pump!

(1)

(2)

(3)

(4)
(5)

(6)

Open cesn dlischerge valve snd appro-
priste suctlon vaslve cn the six
valve chest,

Cneck Series/Perallel control lever
in correct positlon 1In accordance
with the Series’/Parsllel indicator,

Start the punmp as follows: Check
rneostat handle at zero poeition,
Press sterter plunger and move
starter hendwheel through successive
steps until plunger locks the
starter handwheel in the 'made!
position, taklng care that the
ammeter s stesdy at each step
hefore turning handwheel to the next.

Open hull see valve,

Increase speed of pump &8 requlisite.
The speed should be adjusted by the
rheostat hendle Lo regulste the pumd
so thet it will overcome the sea
pressure and so start pumpling. The
rising of the pedsal, of the dlscharge
non~return valve, agalnst llght v
rressure of the foot indicetes excess
pump pressure snd thset the requlsité
speed has heen reached,

Acknowledge 'pumpling' on the pump
reply instrument,

420
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4,09 QPERATION (CONTD)
A, Watchkeeping on the Pump {contd)

Should a chenge of depth occur while pumpling
18 in progress and the Series/Psrallel Indicetor

shows thet enother pump getiing 18 required:

(7) Heduce speed of pump to & minimum
(1.e. rhecstet to zero pogition}.

(8) Reset Series ‘Farallel control lever
to amppropriste setting.

(9) Heudjust speed as previously descrihed.

This procedure esses the load off the Series/
Parallel cocks and enebles the chengeover to
be made without effort,

(111) STOPPING

On receiving the order to stop pumping

on the pump order instrument or when tne
flowmeter indicetes thet an ordered amount
has been discharged:

(1) Reduce speed of pump toO minimum

(2) Press down lightly on discharge non-
return valve pedal snd trip the
starter, thus eunsuring the smool
closing of the non-return velve &s
tre pump pressure falls below sea
pressure, ‘

(3) Shut all valves and acknowledge the
order on the pump order instrument.

B, Limits of Speed znd OQubjpuk

Since meximuw sllence of operatlon cen be
malnteined only by evolding excessive speeds
and output:

(a) Do not exceed the speed marked on the
Serles/Farnllel control indlcator.
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QPERATION

4,09 (CONTD)
Be Linlts of speed and outpub
(b) When compound suction gsuge shows, that
the vacuum does not increase, the pump
speed should not be incressed further or
unnecessary noise snd power consumption
will result, :
(¢) The losding marks on the ammeter should
never he exceeded.
C, Renge of Output end Pumping Heads
Total Setting of Manometrio suctlon
head impellers Rev/min | Ton/hr | Gal/min| 1ift included in
total head
60 ft 4 in parellel | 1,500 100 363 25 ft
Ls f¢ L4 in parulilel 1,300 120 L36 22 ft
80 ft 4 in psrallel { 1,750 150 5hs 18 ¢
200 ft | 2 in series 1,750 69 . 250 b fy
2 in parsllel '
638 ft | &4 in series 2,070 10 36.3 28 ft
370 £t | 4 in series 1,750 35 126 24 't

An output of 10 ton/hr against a totsl head of
700 ft 1s avallable wnen opereting 1n the '4 in
serleg! setting with the alr pump in the 'OFF!

position without exceeding
full losd at 2,200 rev ‘min.

he22
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RESTRICTED

4,20 INTBODUCTION TO OILY BILGE LIN:

To prevent contaminatlon of the main line by oll
8 separate line known as the olly bllge line 1s providad for
punmping out the engine room bilges.

AR SUCTION
TO AR PUMP

SEAL RING
DRIVE KEY

o

N e —
7
NE

’// CAABON |

: ‘ § ,’;; NG
A ; ¢ [ % (FIXED}
i P 'zl J 7t
\ ,éf@‘fﬂ%%%%
it BN
' 3
é//////wm-\\\\\“m ol e

%, Z’ ;
o B —-1 g,
h T
D & (TSN ey
1 2l B 7
MPELLER NUT & ¢4 L r < % I‘I ?
%
PELLER oz b P
Ascap p l.'.' -
SEALING waT :
RESERVOIR € i’ YR 7 N
.
DRAIN PLLIG
|
BRONZE SEAL RING (ROTATING) AUBBER ORAIN CENTRE PLATE PORT PLATE
SEALING RN PLUG
¢ ARBON RING ROTOR PRIMER CASING 3 RESERVOIR EQUALIZING HOLES
(FIXED)

(Figure 11)

Luge 100 and priming e Lor assembiy
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5,20 INTRODUCTION '¢ OILY bBIju::i LINE (CONTD)

The oily bilge line has i1ts own pump and speclal
tenk (olly bilge tank) for the storege of olly bilge water
until it is convenient £o dlscharyn the water to sea or to
No, 5 M.B., tenk(S). In harbour, oily bllge water is pumped
into a sullage lighter.

If the olly blige punp bwcones inoperative, the
line can be oross-connected to tre maeln line by a 2 in, S.D.
valve known es the 'oil. bllge to 2ein line coross~connection
valve'!, Thie valve 1s normally keot shut and padlocked,

0ily water f.ny the engiie room bllge (aft) drains
direotly down through & .trainsr ia Uhe deok into the oily
bllge tank via an open-2ndc~l dreia pilpe extending through
'W!' compensating Lank.

4,11 QILY BIIGE PUNME

The motor driven olly bilge pump (Worthington
Simpson Type 74/2.08.2) 1: @ s'ngie stage, self priming,
horizontally .ounted censrifupsl pump, wlith an output of
30 gal/min ac 1,500 rev. .tu ags:an® 2 total hesd of 80 feet.
Rotatlon is anti-clociusice when viewnd from the free end. A
sectionel arrangement o the pump unit 1s shown in Pig. 11,

NP SHAT

PRIMING PUMIP
ROTONR

/ i,
e‘"’!’;‘

AR SUCTION § z Y
-

PORT e BN T - PR
@%}E 4 N

M' v
’//l .

- ‘f;
AlR OISC}:'::G:/\/ - /

PORY .} \@'ﬂ

(i avs 12}

siction and discharge
ports dn cenlro [ Late
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4,11 QILY BIIGE PUMP (CONTD)

The water pump impeller end the rotor of the water
ring type primlng pump are keyed to the pump shaft, which is
an extension of the motor shaft, snd are retsined axially
agalnst a shoulder on the shaft by the impsller nut. This
nut has a right-hand thread and besrs on & fibre washer,

The 1wmpeller is supported in two lead-bronze
renewable rings which primarily form water seals betwesn
the suctlion end discharge speces of the pump.

The priming pump rotor runs in en elliptical chanm-
ber which 1s kept topped up.with fresh weter held in a seal-
ing water reservoir. A centre pleate, bolted between a port
plate and the primer casir~ extends into a centrsl bore in
the rotor, Twp suction and two discharge ports in the centre
plate (Fig, 12) communicate witn the spaces between the roter
veanes and also with suction and discharge ports in the port
plate. The position of the ports in the centre plate relative
to the elliptical chember 1s shown in Fig. 12.

The - ictlion of the priming pump is from the float
chamber of the water pump, through a float controlled valve and
a8 non-return valve to the suction space of the port plate: the
alr discharge from the pump passes to stmosphere via the dis-
charge space of the port plete ond the sealing water reservoir
filling overflow plpe.

The action of the priming pump is similar to that
described for the ballast pump, but in this case the vacuum
is antomaticelly broken when the water pump is fully primed,
This 1s achieved by the float operated valve, which, when
shutting off the suctlon from the flost ochsmber, opens a
ball valve, which puts the pump suctlon to atmosphere via
the sealing water reservolr (Fig. 13 ) '

A water seal is maintalned between the water and
primling pumps by means of rotary type pscking. This packing
consists of 2 bronze ring keyed to the impeller boss, bearing
on a fixed carbon ring Iln the pump housing, contact being
mailntalned by means of a spring. A synthetlc rubber ring
forms a water seal between the bronze ring and the impeller
boss. The carbon ring is a push fit In the pump housing
gnd 1s set with Heldite. Simllar type packing forms the
priming pump glend.

.26
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b.11 OILY BILGE PUMP (CONTD)

N R CHICK VALYE
~.

AR DISCHARGE PIPE
TO ATHMOSPHERE

W SEALING WG
FROM PUMP  WATER
SUCTION  RESERVOIR

SPACE (Figur‘e 13)

Float chamber

A fine mesh copper cartridge straliner 1s provided
Ain the water pump suction; 1t is recommended that this streiner
be cleaned after each use of the pump,.
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bo12 INTRODUCTION TQ TORMARD AND AFTER SERVICES

The lorward and after services each form part of
a8 separste sea water system complete with two resillently
mounted motor-driven centrifugal pumps, provided primarily
to supply water to:

oll coolers of the propelling motor bearinga and

thrust block bearlings;
alr coolers of the diesel drlven generators, motor

driven generators and propelling motors;
sub-pressure system of the externsl oll fuel tanks;
distillier feed tenk;

H.P. air compressors;

condensers of tl.. refrigerator end air conditionlng
plents;

stern glends (if required).

to battery cooling heet exchan%era (4n harbdour)

The system also provides an aliernate mesns of

supply to:

dles .1 generators ses water system;
diesel zenerators fresh water system (in emergency);

Y,C, and soll pipe flushing systems;
01l fuel compensating water system.,

In an emergency, via & chenge-over slx-valve chest,
the pumps mey be used on the main line or the systém suppll=d

from the main line,

Each pump is connected to its respective suction end
discharge line through » flexibtle pipe insert which consists
of 8ix 2in. bore rubber pipes srranged in parallel.

Four-way L ported cocks sre fitted to the water
outlets of the propelling motor besaring 2nd thrust block oil
coclers, in order to

{a) test to bilge, flow through inlet pipe to cock;
(b) test to bilpe, Tlow throuzh outlet pipe from cock;
(c) 8llow full flow through the line;

(d) shut off flow throuzh the line,

A pressure gauge colibrated 0-400 1b/sq.iun. and a

differentisl gsuge calibrated 50-0-50 1b/84q.in., are provided,
end a pressure of 20 1b/sq.in. registered on the latter gauge

is normally maintained,.
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4,13 CHANGE-OVER SIX-VALVE CHEST (FORVWARD AND AFTER SERVICES)

This chest 1is simlilar to the mein line six-valve
chest exoept thst its internal partitions sre arranged
differently, It 1s sited in the engine room, aft, immedlately
in front of the sfter services pumps snd is resiliently
mounted for shock end sound insulation,

TOLD SIRVICES

HA SUCTION (7)<

CVIRBOAAD DHICHARGE (M) \

(r

(Figure 15)
Change-over 6-valve chest, F. & A, Services

Each valve spindle gland is packed with
tallowed cotton and 1s provided with one inner and
oneé outer '0O!' ring,

L-30
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bo13

The valve handwhesls carry nameplates, thus:

NAMEPLATE NG
Ul Overbosrd discharge starboard
R 1 Overtoard discharge port
T 1 M.L. to F end A services (padlocked shut)
Q1l Pump discherge forward
S1 Pupr .uction from main line
P 1l Sea suction c¢ross-connection

A central trensverse partition within the chest
is machined to form orifices and seats for the six valves,
In front of the pertition the chest is divided into four
compartments, whi'e behind the psrtition the space is
divided into three compartments as illustrated. This
arrangement enables any of the following pumping operations
to be performed:

(a) oross-connecting both port and sterboard
suction lines and return lines;

(b) pumping by either or both pumps from the main
line to perform the duties of a ballast pumnp;

(6) forward snd after services to be supplied
from the main line,

L 14 FORWARD AND AFTER SFERVICES' PUMP (DRYSNDALE TYPE 5§ in,)

The Drysdele Type 5 in. pump is a motor-driven,
8ingle stage, vertleally mounted centrifugal pump, with
an output of 22,000 gal/hour at 2,860 rev’min against a
total heed of 79 feet,

The assembly of the rotating element of the
pump s shown in Fig. 164,
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4,14 FORWARD g?g AFTLR SERVICES' PUMP (DRYSDALE TYPE

ONT'D)

MOTOR SHAPT — womae
Sa

LIAD HNNT oo WPIRIME ALEEYF ﬂNOI‘I’)
GLAND NUTS -\ T T dLAND
SHOWN 30 e ™. LEAPOR

OUT OF POSITION PACKING (APT4E1)

/-—- PUMP CASING

SPINDLE SLEEVE (LONG)

hs 1IN,
BRASS WASHEAS

GREASE LUSRICATOR
Cap

LANTERN RiNG

NECK RiNG

TOP WPELLIR
BEARING RING

BOTTOM

(Figure 16)
FULVIRD & ATTIR STRYICTS PUMP,

The pump spindle of stalnless steel 1is integral
with the motor shaft and 1s sleeved in stainless steel
in way of the pump gland.
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4 o1 ARD AND AFTER SERVICES' PUMP (DRYSDALE TYPE
ﬁ%;ﬂ Ic%mm .

The sleeve is in two lengths, & short upper with a
ohember on the inner edge of its lower fsce, and a long lower
which extends into a recess in the impeller,

The lmpeller runs in upper and lower Cormin Alloy
bearing rings, and is keyed to the spindle immediately below
the sleeve, the key extending into the sleeve, It is reteined
on the spindle, together with the sleeve, by the impeller nut.
The nut has a left hand thread end loocked by & ocountersunk
sorew, '

Water 1s prevent.u from leaking upwards between the
spindle and the sleeve by means of a lead joint fitted in the
space formed where the sleeve lengths butt,

The stuffing box contains & neck ring and three
turns of 3/8 in, Allanite Leafoil packing on elther side of
a lantern ring, the latter being gresse fed by a plunger
type lubricator. »

4-33



MAIN LINE:— '+ ONONDAGA & OKANAGAN
. = ~DININUUALOD A :
| |
(J,t);isj VE ACS “ GARBAGE
11 AL
- lfJ ¢ BIUE (TR SYSTEM _6”””5“ ETEcTOR
o o Teee [T ¢
™. A *x oD CONNING
) R TrWER TRIM
1 P! | TOT(®
TANK
M (F) P
sND.ATAST i ABLE Q T
zf'»_-Rs\ iy ) sicdE - SR D [Recess g £18:
(3 | —| s sump b
He. | i TRIMY
: - ~TAN,
fas S%’ e (‘f ?
| & < ‘L ' H.C. ———TOoT(s)
A A O doo v
() ‘D—Obcﬂn;wn:. 9 o Al
49 34
ATR MR ER CR AS FTR
SNORKEL I
[ WO DRAINTK |
- A ! B A E
e i3 W\‘-I;’i CP i \TRIM SYSTEM LAWELL [ ;gﬁ ihad
.~ & 187 BEE T 1B
- T Fan 3 ne'D CONNING
; s T | 8 BarERY TowER | TRIM
l \"J
. poysas | ! coZF:a (P q I TANK ToT(R)
H w4 D , 74 ( CABLE ®
: o HoToR : - Q
a1R srore i) & B W 2 | Sce . somr @ e g S
N 5\-—— - (D a3 @ i umP QD lsurmp o n
: ( LasT B s [] -
Pumr Rlpdtc] | & @ wew ' | TR
AFTER - e K
N SERVICES - HL .
e D @ : & L HE. ————TOoT(S
¢ & 45 -
A oty >4 e A L DD S 9&9&3 AIV
D - : D BIlGE ~~OBorrowete P :
cor P ? . SUITSE RN NS——— D gt S — ey Ty R
R | 1SOLATING By PASS o

MAIN LINE :— OJIBWA FIG 17

_4_34_



	Ottawa_0516064816_001.pdf
	Ottawa_0516064837_001.pdf

