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PREFACE

This Instruction Manual describes the construction,
operation, dismantling, assernbling, maintenance and inspection
etc. of MITSUBISHI SELFJECTOR EXCELLENT SERIES
{briefly called "*SJ-E Series; hereinafter “SELFJECTOR"). it is
desired that this Manual be fully understood and SELFJECTOR
be handled safe and in such manner that its functions may be
exhibited fully,

Since this Manual has been compiled on the basis of the
cases where SELFJECTOR is used for purification of fuel oil and
lubricating oil, please use this Manual as a reference when it is
used for chemical industry or other applications,

The specifications for SELFJECTOR can be classified
largely into the following three types as shown in the following
tabie. As this Manual describes these specifications as to their
common parts and parts varying with specifications separately,
please bear in mind that no mistake be made in this respect.

No. Specification * Symbol
1 | Total discharge type | Automatic type T
2 | Partial discharge Automatic type P

type {with total dis-
charge function)

3 |E-HIDENSII type |[E-HIDENSII type EH

*:  The letters "T"”, “P" and “EH" are added to the model
numbers to indicate the respective types. (SJ20T, SJ20P,
SJ20 EH, etc.).

Further, with regard to E-HIDENS II specification, refer to
the Part “"Partial discharge type’ of this Manual along with the
separate “E-HIDENS II Instruction Manual”.

NOTE:

We have fully paid our attention to the revision of this manual.
However, as a result of improvements of this machine, it may
happen that drawings or illustrations in this manual partly differ
from our actually delivered machine. Please bear this in mind in
advance.
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1. Cautions in safety

The bowl of SELFJECTOR revolves at high speed, causing
great centrifugal force to act. As erroneous handling causes great
danger, handle with due cautions in operation, dismantling,
assembling, maintenance and inspection, etc. in accordance with

this manual.

1. Perform assembling perfectly

SELFJECTOR has many parts connected with nuts, bolts
and screws. When assembling it, make sure that they are
fully tightened. Extreme care must be exercised to tighten
the bowl nut, disc nut, clamp nut, vertical shaft cap nut,
frame cover lock handle, etc. positively.

Please note thoroughly that it is very dangerous to operate
SELFJECTOR without tightening its parts firmly. With
regard to such parts as bowl, etc. provided with tally mark,
be sure to confirm that marks are in coincidence with each
other.

On the other hand, if tally marks are misaligned when bowl
nut, etc. were tightened, contact us or our service agent.

2. Stop immediately when vibration is great.

Though the vibration of Selfjector will differ depending on
the effect of imbalance and besides the vibration of hulf or
the installing condition of Selfjector, the undermentioned
Table shall be complied with Stop SELEFJECTOR imme-
diately when vibration has become great, In that case, do
not perform sludge discharge.

After confirming complete stop, proceed to dismantling,
cleaning and inspection.

Table 1.1 Standard of Vibration Allowance

Condition { When engine . . .
When engine Operation or action
of . has sto;!ped is operating to be taken
operation operation
Continuous operation
Excellent Below 30 Below 40 permissible
Continuous operation
Good 31~49 41 ~ 59 permissible
. - Inspection be conducted
Passable 50 ~ 69 60 ~ 79 at an carly stage
Inspection will be made
Very poor | Above 70 Above 80 at once
{(Unit: pm)

Vibration measurement shall be conducted in the frame part
of SELFJECTOR (at point “A”’).

3. After confirming complete stop, loosen the parts.

After confirming that the bowl completely stopped
revolving, loosen the parts and dismantle.

On the other hand, whether or not revolution has stopped
completely can be confirmed at the gear pump and
horizontal shaft connection (safety joint} or motor fan,

4. Handle parts carefully,

As SELFJECTOR is a precision machine, take due cautions
in handling of the parts, etc. so as to avoid impact and high
heat.

1-3
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6. Take caution against corrosion and erosion periodically check
for damage, if any, due to corrosion or erosion. With regard to
unidentifiable points, contact us or our service agent.

6. Others

{1} Before dismantling, be sure to switch off power to starter.
(2}  When treating liquid different from the liquid originally
planned to be treated please contact us or our service agent.

(3) Since the bowl!

has been adjusted in balance, it is

preferrable to avoid replacement of bowl parts even in the
case of the same model.

2. Definition of terms

Density (p}:
Specific gravity [y):

Feed rate:

Actual capacity:

Feed liguid:

Light Hquid:
Heavy liguid:

Sludge:

Interface:

Purifying operation:
{Refer to par. “Puri-
fying operation®}

Mass per unit volume.

With mass of water per unit volume as 1,
ratio of mass of the same volume; the
value varies with temperature.

Volume of untreated feed liquid to be fed
to a purifier per unit time, being
expressed in /h or m3/h,

Throughput capacity of a purifier as
calculated on the basis of SM Standard
Specification (exclusive of sludge with
specific gravity of more than 1.8 and a
diameter of more than 2 microns). {Refer
to "*Feed rate’’, above).

Non-separated oil to be fed to the
purifier.

Purified oil as treated with the purifier.

Separated water content and heavy
content of oil or simply “water”,

In a narrow sense, solids accumulated
within a bow! and, in a broad sense,
solids, water and oil mixture as dis-
charged from the bowl.

Boundary between heavy liquid and light
liquid within a bowl.

3-phase (liquid-liquid-solid} separating
operation for spearation into oil content,
water content and solid content. This
machine is called “purifiet’’,

4



Clarifying operation:
(Refer to par. “Clari-
fying operation™}

Parallel operation:
(Refer to par. “'Pa-
rallel operation”)

Series operation:
{Refer to par. "'Se-
ries operation™)
Total discharge type:

Partial discharge :
type

E-HIDENS II type:

Abbreviations — €:

r.p.m.;
Hz:

cSt:

1S0:

VG:

Two-phase {liquid-solid) separating opera-
tion for separation into oil content and

solid content. This machine is called
“clarifier’.

A number of purifiers arranged in parallel
and operated with oil fed in dividing
specified volume.

Operation of a number of purifiers
arranged in series.

A purifier so constructed that total
quantity within the bowl is discharged.

A purifier of the so-called “partial
discharge’’ construction that discharges
only water and solid content within the
bowl. On the other hand, this machine
also has the total discharge function.

This is a Selfjector with clarifier specifi-
cation which is incorporated into E-
HIDENS II System and is used in com-
bination with Water Detector. The struc-
ture of Selfjector is such that it performs
a partial discharge of sludge.

Liter representing volume.
1 liter = 1/1000 m>
1 hour
Revolution speed per minute
Hertz; number of cycles per second.
Diameter; unit (mm)

Centistoke; oil viscosity wunit {001
cm? [sec.)

Standards established by the International
Organization for Standardization

Indication of viscosity of lubricating oil
in accordance with 180,

Micron; unit {1/1000 mm)

1-5
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1. Outline

The outling of structure of SELFJECTOR is as shown in
Fig. 2-1.

Driving power from the motor is transmitted to the
horizontal shaft through the friction clutch. And the vertical
shaft is accelerated by spiral gear installed on the horizontal shaft
and pinion gear on the vertical shaft.

The vertical shaft is supported by upper and lower bearings
and further the upper and lower bearings are supported by
springs.

The bowl is installed on the top of vertical shaft and
revolves at the revolution speed of vertical shaft.

Furthermore, SELFJECTOR is composed of the liquid
contact parts such as feed liguid inlet, light liquid outlet, heavy
liquid outlet and the chute of discharging sludge, etc. and frame
and frame cover,

Also a suction pump {gear pump)} feeding dirty oil to
SELFJECTOR is connected with the horizontal shaft through
safety joint. Further, for discharge of light and heavy liquids,
centripetal pumps (impellers) are installed respectively on the top
of bowl.

Motor

Vertical shaft

Upper bearing parts

Upper spring

Pinion

Friction clutch

Lower bearing parts ]
C,
Q)
Lower spring
Fig. 2-2 Vertical shaft parts
2-3

Friction clutch

12
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Frame cover

Bowl

Vertical
shaft

Gear pump

Horizontal shaft

Spiral gear

Fig. 2-1

Spiral gear

‘Safety joint Gear pump

Fig. 2-3 Horizonal shaft parts
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2. Driving system

2.1 Horizontal shaft parts

Friction clutch is installed between motor and horizontal
shaft to connect them.

The horizontal shaft is supported at two points by Bearing
housing {3) and Bearing houseing (4) with built-in ball bearings
and spiral gear is installed between them. Bearing housing (3) and
{4) are provided with oil seals, respectively, to prevent leakage of
gear oil.

A groove has been cut at the pump side end of horizontal
shaft so that the safety joint may enter.

2.2 Vertical shaft parts

The vertical shaft is supported by upper and lower bearing
parts and a pinion is provided between them.

The upper bearing parts is provided with fiat spring and the
lower bearing parts with lower spring so as to absorb vibration in
vertical direction.

Further, the upper bearing parts is supported by upper
springs at 6 points in a radial direction for absorption of vibration
in horizontal direction.

w2

Brake lining 2.3 Brake
Friction pulley The brake is so constructed that brake is applied by causing
brake lining to be pressed against the outside of friction pulley
with a spring.

Normally it is desirable to stop without using brake, but
only when prompt stopping is desired in case of emergency or for
repair and inspection, brake can be applied.

Horizontal 2.4 Friction clutch
The friction clutch is used to effect slow starting and
acceleration so as to prevent motor overload.
Fig. 2-4 The motor shaft is equipped with friction block and fric-
tion boss and the horizontal shaft, with friction pulley.

After start-up, the motor attains its rated rotation instantly,
friction block lining is pressed under centrifugal force against the
inside of friction pulley, slip occurs between friction pulley and
lining, and driving force is transmitted to the friction pulley
(horizontal shaft side).

The bowl is so designed that normally it attains its rated
rotation in about 5 to 10 minutes.

Friction block

Friction boss

Friction pulley

Fig. 2-5



3. Bowl

The bowl is composed of bow! body, bowl hood and bowl
nut which form a container. In the inside of bowl, the separation
chamber composed of discs and top disc, and distributor leading
dirty ¢il from bow! inlet to sepration chamber are incorporated.
Further, SELFJECTOR has main cylinder sliding up and down
hydraulically in order to discharge solids separated and
accumulated on the inside wall of bowl during operation.

Further, pilot valve assemblies to control sliding of main
cylinder are provided at 2 points on the periphery of bowl body.

Dirty oil led to separation chamber from dirty oil inlet
through distributor passes through spaces between discs, with
solids and water being separated midway, and thus becomes
purified oil which is discharged outside continuously by
centripetal pump [impeller {1})] on the upper part of bowl, while
separated water is similarly discharged continuously by centri-
petal pump [impeller (2)].

Dirty oil inlet

Purified oil outlet l Separated water outlet
Gravity disc Impeller (2}
Impeller {1)
Distributor

Pilot valve assembly

Top disc

Disc
Bowl hood

Bowl nut

Bowl body

= Discharge port

Main cylinder

Operating water supply equipment

Fig. 2-6
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Fig. 2-7

4. Pump

4.1 Gear pump

This pump is used as a suction pump to feed dirty oil to the
purifier,

It is connected via safety joint to the horizontal shaft.

4.2 Centripetal pump

The centripetal pump is a spiral impeller provided on the
top of bowl to transfer light and heavy liguids out of the
machine.

This pump is provided with a spiral groove or radial hole in
a disc with certain thickness, dipped in liquid revolving with the
bow! and the liguid will be discharged by its own turning force
along groove or hole.

2-6
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e 1O TAL DISCHARGE TYPE

1. Operating water supply equipment CHAPTER .
To supply operating water for control of bowl sludge TOTAL DISCHARGE

discharge to each water pressure chamber ({water pressure TYPE
chamber for opening bow!, water pressure chamber for closing

bowl.), the operating water supply equipment is installed in the

lower part of the bowl,

Operating water for opening bow! is supplied from part
“A” in Fig.3-1 and enters the water pressure chamber for
opening bowl. On the other hand, water for water pressure
chamber for closing bowl is supplied from the part “B’ and
enters the water pressure chamber for closing bowl.

Operating water for closing bowl is normally {when main
cylinder is closed) supplied and operating water of water pressure
chamber for closing bowl is revolving with the bowl and therefore,
pressure generated under its centrifugal force and head pressure
from low-pressure operating water tank are balanced and water
level is stabilized at a certain position,

On the other hand, operating water is, for closing bowl,
supplied from the low-pressure operating water tank.

-

Water pressure
chamber for
closing bowl

Water pressure
chamber for
opening bowl

\\

Vertical
shaft

//////
2

)
_
A

&\\

‘\\“\\\

Y

QY

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

=

Fig. 3.1
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2. Discharge mechanism
Main seal ring
Sludge discharge is performed as follows.

Under centrifugal force acting on pilot valve, packing part is
sealed and operating water is filled in water pressure chamber for
closing bowl. Under pressure of the operating water, main
cylinder is pushed up to seal main seal ring for purifying opera-
tion.

On the other hand, though operating water for closing bow|
is constantly supplied to the water pressure chamber for closing
bowl, operating water within the water pressure chamber for
closing bowl rotates with the bow!, and therefore pressure
generated under centrifugal force and head pressure of operating
water to be supplied are balanced to cause water level to be stable
at a certain position.

Water pressure

chamber for closing bow!

Fig. 3-2

. d

Operating water for opening bowl is fed for a certain time
to the water pressure chamber for opening bowl, Part thereof
passes through, but remaining water is filted in the water pressure
chamber for opening bowl. Under pressure of the operating
water, pilot valve slides in counterradial direction.

Seal in the packing part is broken and operating water for
closing bow!, flows out of the bowl.

i
Water pressure chamber ¥

for opening bowl f.mm |

Operating water —
for opening bowl

Fig. 3-3
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If operating water for closing bow! passes through, there is
no more force pushing up the main cylinder and the main
cylinder is pushed down by liguid pressure within the bowl.

Seal in the main seal ring part is broken and sludge is
instantly discharged out of the bowl,

On completion of sludge discharge, operating water for
closing bowl is delivered to the water pressure chamber for
¢losing bowl,

If operating water is filled therein, main cylinder is pushed
up 1o seal the main seal ring part.

At this time the packing part is already sealed.

Operating —=
water for
opening bowl

Operating water —e
for closing bow!

Fig. 3-4

Fig. 35
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1. Operating water supply equipment CHAPTER 2.
For supply of operating water to control bow| sludge PART'AL DlSCHARGE

discharge to each water pressure chamber (water pressure

chamber for opening bowl, water pressure chamber for closing TYPE
bowl), operating water supply equipment is installed in the lower
part of the bowl.

The water supply equipment of the partial discharge type
comprises the operating water supply equipment for partial
discharge and the operating water supply piping connected for
total discharge.

From the point A in Fig. 3-6 is supplied operating water
for closing bowl and operating water for opening bowl for partial
discharge, while operating water for opening bowl for total
discharge is supplied from the point B.

In the case of partial discharge, operating water supplied
from the point A enters the water pressure chamber for closing
bowl, overflows when the chamber is filled up, and flows into
water pressure chamber for opening side for partial discharge.
In the case of total discharge, operating water supplied from the
point B enters directly into the water pressure chamber for
opening bowl for total discharge. As operating water for partial
discharge and tota! discharge, pressure water as boosted with
air within the operating water tank is used. Operating water
for closing bowl is also supplied from the same operating water
tank, but it is reduced in pressure by the reducing valve within
the operating water piping and becomes low-pressure water and
therefore, when it is supplied to water pressure chamber for clos-
ing bowi, it won't overflow into water pressure chamber for
opening bowl side.

On the other hand, operating water for closing bowl is
controlled with a timer and supplied intermittently.

o

(>
Water pressure chamber

for ctosing bowl

Vertical
shaft

/ / l z_» Water pressure chamber
(/,//// Z for opening bowl
.

////
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Main seal ring

Main cylinder

Water pressure
chamber for

closing bowt [ ————

Fig. 3.7

Water pressure
chamber for
opening bowl|

Operating water —
for opening bowl

Fig. 3-8

2. Discharge mechanism

In the case of the partial discharge type, both partial
discharge and total discharge are possible, but here only the
partial discharge will be described. For total discharge refer to the
discharge mechanism of total discharge type mentioned above.

Sludge discharge is performed as follows.

Under centrifugal force acting on pilot valve, paking part is
sealed and water pressure chamber for closing bowl is filled with
operating water. Main cylinder is pushed up by pressure of
operating water to seal main seal ring part and perform purifying
operation,

Operating water for opening bowl {pressure water} is
supplied through open-valve operating water inlet. Operating
water thus supplied first enters water pressure chamber for
closing bowl and when the chamber is fitled up, overflows and
enters into water pressure chamber for opening bowl.

22
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When water pressure chamber for opening bowl is filled
with operating water, pilot valve slides opposite to radial
direction, packing part seal is burst and a part of operating water
for closing bowl flows out of bowl. For this reason, liguid
pressure within bow! overcomes pressure by operating water for
closing bowl main cylinder is pushed down and sludge is
discharge.

I
%

. f/ .

Operating water for —eC—— |
opening howl

e

Fig. 3-9

By stopping the supply of operating water for opening a
main cylinder, the supply of operating water into water pressure
chamber for opening the main cylinder is stopped and a packing
part is sealed. Moreover, since operating water for closing a main
cylinder is supplied continuously for a fixed time ever after the
ending of discharge operation, the main cylinder will be closed by
the liquired pressure of water pressure chamber for closing the
main cylinder simultaneously with the ending of sludge discharge.

As main cylinder is opened and closed quickly owing to
sludge discharge, oil will not be discharged. Accordingly, feeding
of dirty oil is continued during sludge discharge process, too.

Operating water for —e ————————— _|
opening bowl!

Fig. 3-10

CHAPTER 3.
E-HIDENS I TYPE

In E-HIDENS II Type, when discharging separated water, a
partial discharge is conducted and when discharging sludge, a
total discharge is conducted. Accordingly, since the operating
water supply equipment and the discharge mechanism of E-
HIDENS II Type are both the same as those of Partial Discharge
Type, refer to the preceding chapter.
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1. Electric motor

The specification for the electric motor is as given in the
following. Accordingly, when the motor is purchased from a
manufacturer other than our Company, the motor shall meet the
same specification,

Regarding its power source, since at present low voltage
three-phase AC is commonly used, description will be given only
in the case of three-phase squirrel cage type induction motor of
Class B insulation.

For DC motor, the customers are requested to make
inquiries separately.

1.1 Characteristics of motor

1.1.1 Starting characteristics

The instant load of motor at start-up is not so big since
SELFJECTOR is driven by means of centrifuga! friction clutch.
Namely, at first the motor attains rated speed, and as the bow! is
accelerated, torque of the friction clutch increases and soon the
bowl attains the rated speed.

Therefore, it is necessary to use a motor designed to
withstand start-up overload for several minutes.

Table 4.1
Overioad Time
25% overload 30 minutes
50% Y 15
75% o 5 "
100% 1 minute

1.1.2 Characteristic curve at start-up

The characteristic curve at start-up may differ somewhat
according to the type of machine and conditions of the friction
clutch. The curve shown in Fig. 4-1 is one example for reference
to select the motor,

NOTE:

1. Generally the value of electric current attains a peak prior to
completion of start-up, but for some machines this is not
clear.

2. The value of electric current differs according to the feed
rate,

3. On sludge discharge, at time of feeding of sealing water and
replacement water, the vafue of electric current shows an
increase. It takes about one minute until the value of electric
current returns to original value after discharge.

4-3
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Electric
current
RevolutionI
A, £ 4
speed I( ) Revolution speed of bowl -
(repem) {
8000--—-40 /
[ SJ25T {7.5 KW 4P 440V 60 Hz)
7000---- 35 j Characteristic curve at start-up
6000----30 //
// N
4000----20 7!// |
3000----15 \\ Rated electric current (13.2 A) n‘_
Etectri t P
2000----10 ) l ectric curren {/\ k
I
ILC L5 —— Revolution speed of motor .; 2 l g
S 5T kS =
1000----5 i5ide 1 1S 5
laei!l.= t "6 'S | -
!g =113 102! 5
18T 131 *
1 1 l ]
0 5 10 15 20 Time {min)
Fig. 4-1

1.1.3 Output and revolution speed
In case the revolution speed of SELFJECTOR is lowered,
its capacity is reduced and when it excessively rises, its safety

decreases

revolution speed shall conform to Table 4-2.

in terms of strength and vibration, etc., so the

Table 4-2
Synchronous speed
Rated
Model output Number {r.p.m.) ]
ww | ofpolest 50Hz | 60 Hz
sJ20T,P,EH 55 4 1500 1800
SJ 25T,P,EH 7.5 4 1500 1800
SJ30T,P,EH| 11 4 1500 1800
SJ40T,P,EE| 15 4 1500 1800
3J60T,P,EH 185 4 1500 1800
44
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1.1.4 Others

Our standard motor is of Class B insulation and continuous
rating. The ambient temperature should be below 50°C and even
if supply voltage varies within 10% of rated voltage, the motor
shall have no difficulty in practical use.

1.2 Structure of motor

1.2.1 Type

Our standard motor is of flange installing, horizontal,
totally enclosed fan-cooled type (indoor type). The direction of
revolution shall be counter-clockwise as seen from the load side.

1.2.2 Structure of service entrance for electric wire

As for those for marine use, the service entrance shall be of
the structure {waterproof giand) in compliance with JIS F 8801
“'Marine watertight cable glands {for electric appliance)”.

1.3 Rated current

Table 4.3
Model | SJ20T, | SJ25T, [$J30T,|S5J40T, [ SJ60T.
R P,EH |P.EH |P,EH |P.EH |P,EH
gted
output
Voltage 5.5kW T.5kW 11kW | 15kW | 1 8.5kW
440V 9.9A 1324 19A 25A 314
220V 19.8A 2644A IBA 50A 62A

2.8
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2 Starter

The starter also complies with the following specification as
the standard. Accordingly, when the starter is purchased from a
manufacturer other than our Company, the starter shall meet the
same specification.

2.1 Structure of starter

The casing box shall be of steel make, drip-proof,
wall-hanging type. Instailation shall be made on rear side at four
upper and lower corners of the casing box and shall be round
holes for upper part and slots for lower part so as to permit easy
installation. Further, for introduction of external wires, coamings
are provided.

2.2 Components

Ammeter, push buttons and indicating lights are installed at
the door and electromagnetic contactor, overload relay, time
limit relay, auxiliary relay, fuse and terminals, etc., in the box.

2.2.1 Ammeter

The ammeter able to measure current directly above or
approx. 120% of rated current, with the maximum scale of 3-time
extension, is employed.

On the other hand, as the ammeter is required to monitor
the operating conditions of SELFJECTOR, it must be installed.

2.2.2 Overload relay (thermal relay)

This shall be of a manual return type with time limit
characteristics, and the current settings shall be rated current
values given in Table 4-3.

2.2.3 Time limit relay (timer}

In connection with the characteristics of SELFJECTOR,
starting current of the following types will be overcurrent of
about 150% for several minutes at the time of start-up, so a
division circuit is provided for prevention of actions of overload
relay by installing Timer (variable timer for 10 minutes).

o
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2.3 Wiring of starter

For reference, the SELFJECTOR starter internal connec-

tion at AC 440V is shown in Fig. 4-2,

e ® [l o
RO——O O—g— i u
SO 5 {A)— 1l —Ov
TO——& >— 4o———t5:h—ow

Fasa F-205m

Tr
OAAO
F-4(34) ’——If—
*
F-3(10A)
t ¢
e

FAST ACTION

0 O O PR
} -O PC

—W—m—*—"_’" L0—O PA
M6l 3.5 ]MIO 3.5

gex

o—a0 M1
™ owe

NOTES:

1.

2.

Terminals No. PR, PC and PA serve for external indication
and shall be connected to monitor panel.

Terminals M11, 12, M1, 5 and M6, 10 are to be connected to
the automatic control panel,

Fig. 4-2
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1. Preparations for operation

1.1 Feed rate

For efficient operation of SELFJECTOR, an appropriate
fed rate must be maintained.

in the case of fuel oil, it is a normal method to take the
quantity about 15% more than fuel consumption at the time of
engine MCR as the throughput capacity of SELFJECTOR and to
select SELFJECTOR having an actual capacity more than that
{Refer to “Definition of Terms” in COMMON PART). Therefore,
actual capacities shown in Table 5.1 {or 5-2} will be the maxi-
mum feed rates,

On the other hand, in the case of lubricating oil, it is the
actual condition that feeding is conducted at considerably re-
duced rate. The optimum feed rate is shown in Table 5-1 and

Table 5-2.

TOTAL DISCHARGE TYPE/PARTIAL DISCHARGE TYPE Table 5.1
Actual capacity {(/h)
Diesel oil | Heavy fuel ail Lubrication oil
Muodel Viscosity Cross-head Trunk-piston
cSt40°C ¢St/60°C Premium Detergent Detergent
14 180 380 500 700 100 cSt/40°C 100 cS40°C 150 cSt/40°C

Separating . 98°C ] ) .

temperature a0°C 74-90°C 74-90°C 83-90°C
S420T P 6,700 3.250 2.300 1,850 1,500 4,400 2,600 2,350
' 6,400 3,100 2,200 1,750 1,450 4,200 2,500 2,050
SJI5T P 8,850 4,250 3.050 2,400 1,950 5,750 3,400 2,800
' 8,750 4,290 3.000 2.400 1,950 5,700 3,400 2,800
SJ30T P 11,400 5,450 3.900 3,100 2,600 7.400 4,350 3.600
' 11,600 5.560 3,950 3,150 2,550 7,600 4,400 3.650
SJA0T.P 14,200 6,850 4,900 3,850 3,150 9.250 5.450 4500
14,200 6,850 4,850 3.850 3,150 9,250 5.450 4,500

SJEOT.P 22.000 10,800 7.550 6,000 4,850 14,400 8.400 6,950
21.900 10,600 7,500 5,950 4,850 14,300 8.400 6,900

Upper stage: 60 Hz
Lower stage: 50 Hz
5-3
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E-HIDENS Il TYPE

Table 5.2

Actual capacity {¢/h)

Heavy fuel oil Lubrication ol
Modet Viscosity Cross-head Trunk-piston
cSt50°C Premium Detergent Detergent
380 500 700 100 ¢St/40°C 100 ¢S140°C 150 e51/40°C
Separating 98°C 74-90°C 74-90°C 83-90°C

termnperature
SJ20EH 2.450 1,950 1,600 4,850 2,850 2,350

2,350 1,850 1.500 4,650 2,750 2,250
SJ75EH 3,200 2.550 2,050 6.300 3.750 3,100

3,150 2,500 2,050 6,300 3,700 3,050
SJ30EH 4,150 3,300 2,650 8,200 4,800 4,000

4,200 3,300 2,700 8,300 4,900 4,050
S JADEH 5,200 4,100 3,350 10,300 6,100 4,950

5,150 4,100 3.350 10,200 6,000 4,950
SJBOEH 8,080 8,350 5,200 16,000 9,400 7,750

8,000 6,350 5,150 15,900 9,400 7.750

Upper stage: 60 Hz
Lower stage: 50 Hz
NOTE:
Premium oil: Lubricating oil with rust preventive and oxidation inhibitor added.

Detergent oil: Lubricating oil with rust preventive, oxidation inhibitor and detergent dispersant, etc. added.

5-4
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1.2 Separating temperature

As the throughput capacity of an oil purifier is governed by
viscosity, it is necessary for efficient use of this machine to lower
the viscosity by heating the oil.

However, for reasons of economy, deterioration of oil due
to heating and adverse effects on purifier due to heating and so
on, the optimum viscosity is set to 24 cSt and the highest heating
temperature, to 98°C (below 100°C).

For the relations between temperature and viscosity for
various kinds of oil refer to Fig. 6-1. For reference, the separating
temperatures for various kinds of oil are given in the following.

Table 5-3
T £ oil Separating o
ypeo temperature (" C)
. 13¢c5t,740C 40T
Diesel oil
20¢St./50C 46 C
Heavy fuel 0il | 180~600¢81,750C 98 C

150¢8t,/740T(VG150) 83°C~90°C
Lubricating ail

100¢St,740C (VG100) 74°C~90°C

How to obtain the separating temperature from Fig.5-1:

[(EXAMPLE]

In case fuel oil of 45 cSt {(6G°C) is purified, draw a parallel
line {dotted line) passing a point of 45 ¢St (Point A) on vertical
line of 50°C. Then draw a vertical line downwards from the
intersection {Point B) of the parallel line and the horizontal line
of 24 ¢St and read the temperature, then the value 67°C will be
obtained.

Accordingly, this fuel oil may be fed at 67°C.
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1.3 Gravity disc

In the case of purifier operation: it is required to position
the light liquid/heavy liguid interface in the bowl within certain
limits and, in the case of SELFJECTOR, the adjustment is made
by changing the heavy liquid side outlet diameter {using gravity
discs different in diameter).

If a gravity disc larger in diameter is incorporated, the
interface moves outwards and if a gravity disc smaller in diameter
is incorporated, it moves inwards.

Selecting an appropriate gravity disc is one of the most
important itmes in the use of SELFJECTOR and therefore, take
due cautions so as to avoid any mistake in selection.

On the other hand, at time of delivery of SELFJECTOR,
the gravity disc is packaged separately from the bowl and
therefore, in accordance with the “‘procedure for selection of
gravity disc”, below, an appropriate gravity disc must be selected
an incorporated in the bowl.

1.3.1 Supply of gravity disc

The types of gravity disc are as shown in Table 54, 5-5.
The scope of supply varies with feed liquid; the details are shown
on the separate drawings for approval, etc.

On the other hand, in the case of E-HIDENS II type, parts
for clarifier (gravity discs for clarifier} are mounted in place of
gravity disc.

Table 5-4
Model Inside diameter {(mm} of gravity disc
SJ20T.,P 72 73 74 75 76 77.6 79 81 84 88 93
SJ25T,P 82 83 84 85 86.5 a8 90 92 95 99 104
SJ30T.P a0 91 92 93 94.5 96 98 101 1045 | 10956 | 116
SJaoT,P | 106 107 108 108 1106 | 11256 | 116 118 122 127 134
SJ60T,P 116 117 118 119 1205 | 122 124 126 129 132 137 143 151.5
{for purifier)
Table 5-5
Model Inside duan:leter' {rmm)
of gravity disc
SJ20EH 42
SJ25EH 50
SJ30EH 52
SJ40EH" 62
SJBOEH 68
(for clarifier)
56
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1.3.2 Main points of selection of gravity disc

For selection of gravity discs, referring to the example
shown in Fig. 52, the selection will be made on the basis of Fig.
5-3—Fig. 5-7 according to the respective model numbers.

Further, bear in mind that the way of using the nomogram
on selection of gravity disc is somewhat different between the
case 1 where specific gravity at 15°C of oil to be treated is known
and the case 2 where it is not known.

O Example of selection of gravity dise (In case of
SJ20T, P)
Case 1
Separating condition: Separating condition:
© Specific gravity of oil to be treated: 0.905 at © Specific gravity of oil to be treated: 0.944 st
15°¢c 50°C.
O Separating temperature: 70°C O Separating temperature: 98°C
O Feed rate: 3000 £/h © Feed rate: 1800 #/h

Selection Method Selection Method

Draw a straight fine (2) to the right from the
point of intersection of the curve (T} from
specific gravity = 0.905 and a vertical line
from 70°C.

Extend it to the point of 100°C 2).

Then connect with feed rate 3000 £/h, (3 .
The intersecting point indicates the inside
diameter of gravity disc desired {¢ 84).

Draw the curve ® from the point of
intersection (to be converted into specific
gravity at 15°C) of the curve @ from
specific gravity 0.944 and a vertical line
from 50°C, and draw a straight line from the
point of intersection with 98°C.

Next, connect with feed rate 1800 2/h @) ,
The intersecting point indicates the inside

“np

diameter of gravity disc desired. (¢ 77.5).

SELECTION NOMOGRAM OF GRAVITY DISC

Specific gravity
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SELECTION NOMOGRAM OF GRAVITY DISC,

MODEL SJ 25T, P
Specific gravity
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SELECTION NOMOGRAM OF GRAVITY DISC,
MODEL 8J 30T, P

Specific gravity

1,00 pe, - 12000
= ®90 I
>K/()CHR_J> T / 691 411000
[ B N e / ¢92 -

B D e s = e + 10000
\-\> T g = T
0.95 \j\) s E _ 1 #945 I
T T ] = |~ | ®96 —+ 2000
—_ ~ L T
i = b #98 1
7 = __| 4
= - = 8000
e i = el N 2101
P Sy L

090 k- ] 4 7000
e }_;‘:“*4 $104.5
>< \:7< L 4
s = + 6000
- = - ] +
[ [ ) $109.5

e 1.5000
085 ] S -
e = !
=] T
i : + 4000
] p ]
- e - i #116 1
>//><“ |- Tt
_ _ + 3000
0.80 T i !
. \1/><:\ - 74_57 Inside diameter of i
S -y gravity disc {(mm)
-t e
= — : —+2000
N e i e
H_,><'//< /-’/-; [ T
et e
0.75 bt - 1 1000
15 20 10 40 50 hﬁ‘f 70 ag 0 goec Feed rate ( L/ﬁ )
[te] [:1a] 00 120 I4|0 ({18} 180 200G °F

Separating temperature

5—10

Fig. 5.5

L



LL—=G

9-G ‘b1

SELECTION NOMOGRAM OF GRAVITY DISC,

MODEL SJ 40T, P

Specific gravity

1.00
6106
= ,._,?4 / 0107
Sl = ;7Z - 1:4“08
=T T _si09

0.95 |k /%2/7 1= T enos

=1 =T “*’/ $1125

§<>—<_ é%_ — ¢il5
k=] o118
<— e T

090

e e122
i e 1 |
T T =
el =] ] 0127

0.85 k| >< <] -

T ] T
] T
>< ><“>«/ A 0134
/><.\\></ 74&“ -\_

0.80 >‘/><\>;— ><~>,4L‘_7 Inside diameter of gravity disc {mm)
N T
></><:Y/<‘></

0.75

1% 20 30 40 S0 0 ™0 80 90 0o°c

60 80 100 120 140 160 180 200 *F

Separating temperature

— 15000

- 14000

-+ 12000

- 10000

J

- 8000

]

- 8000

1
=T
»
(]
(o]
o

~2000

- 1500
Feed rate { £74)

Ok



Zl—g

4G By

“(Y¥,7) 9)1el pas4
OOOZ—[-

000v +

0009

0008 T

00001

T

00021+

000t! +

00091 7

Q008I

T

Q0002 —

ainleladwal Buneiedag
e ocI)zloellom obl 02 0Ol 08 09
1
ey S RN EE Y KNSR Y Ve
Ja001 06 DB 0L 09 0§ Or 0Of ozt

$20
] > )*-.w></><’
e D
] |1 _—
{ww) asip AnaeiB = ></>< 080
40 J2J3WEIP apIsy) H“7<5‘?</ —
T ] ] ><“></
—“"74 L] “>.<’/\‘:!<
SIGI8 = SRR
ol T e Tl
T | s U =y
evie | F—i ] T
| | T /><
T AT T
ig1e = L] .
1 == [=11°
EAN L) Pz ==
szie | | T
9zI9 L] - ! <]
vaie | 7(__ — = 560
zzie—1 b | N ey )
sozie~ 4 i e e ) By
6l / 2 L]
8i1¢ / =<
L
9lle = 00!

Aliaeab oijloadg

d "109 rs 130N
‘3810 ALIAVED 4 0 WYHDOWON NOILD3 T3S



1.4 Lubricating oil

Lubrication system of bearings and gears of vertical and
horizontal shafts is of oil bath and splash lubrication by spiral
gear.

Since the maintenance and control of [ubricating oil have
direct influence on the durability of each part of driving section,
a close attention must be paid 1o its handling. Further, oiling shall
be performed by removing the gear cover of Fig. 58 or plug
{PF1) attached to the gear cover.

1.4.1 Optimum viscosity

Lubricating oil having proper viscosity shall be selected
according to ambient temperature and in compliance with Table
5-6.

Table 5.6
te?nrggﬁae{‘Jre IS0 viscosity grade {cSt at 40°C)
Above 20°C ISO VG 220 (198 ~ 242)
Below 20°C 180 VG 150 (135 ~ 165)

Kind of lubricating oil to be used shall be gear oil or turbine
oil equivalent to viscosity given in Table 5.9 and of good quality
having excellent stability against oxidation.

Such oil as is hard to emulsify with water shall be
empolyed.

1.4.2 Quantity of lubricating oil
The quantity of lubricating oil is as shown in Table 5.7.

When SELFJECTOR is stationary, fill oil up to the red line
on the oil gage by reference to the caution plate.

{Refer to Fig. 5:9)

Table 5.7
Model | SJ20T,PEH [ SJ26T,P,EH { SJ30T,P,EH | SJ40T,P,.EH | SJ60OT,P.EH
Cuantity
of oil (£) 7.5 8 11 16 19.5
5-13

ha

Drain plug

Plug {PF 1)
Fig. 5-8

x>

Red line
{Qil level of stopping)

Black line
{Minimum oil level
of operating}

Fig. 5-9
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1.4.3 Time for replacement

Table 5-8

Time of

Remar
replacement arks

Number of times

Tst replacement |After 2-week (about|Until contact faces

300 hours) of gears become

operation adaptable, about
2 weeks will be
required.

2nd replacement [After 1-month
{about 600-hours)
operation

3rd & subsequent]Fvery 3 months
replacement

NOTES:

1.  When spiral gear was replaced, oil replacement shall be newly
started from the above first step.

2. In case oil becomes remarkably dirty, replacement shall be
performed earlier than the above schedule in Table 5-8.

3. in case water or sludge is mixed into the gear case, oil shall be
drained and inside of gear case be cleaned. Then oil shall be
replaced with new lubricating oil. {Although emulsion is
caused by water mixture, if a drain plug is removed before
that time, water mixture can be confirmed by water coming
out).

N



1.4.4 Recommended brands

The recommended brands {in case of ambient temperature
of over 20°C) are as shown in Table 5-9. When using those other

than the recommended brands, please consuit us beforehand.

Table 5.9
VISCOSITY
OIL MAKER OIL NAME o ase REMARKS
o ENERGOL GR-XP220 210 (GR 280-XP)
HLP 220 220 (HLP 300}
MEROPA LUBRICANT 220 209
CALTEX URSA OIL P220 203
CASTROL CASTROL ALPHA SP220 220
NL GEAR COMPOUND 220 220
CHEVRON EP MACHINE OIL 220 210
AW MACHINE OIL 220 210
ESSO SPARTAN EP 220 214
GULF GULF EP LUBRICANT HD 220 206
DAPHNE SUPER GEAR OIL 220 2196
IDEMITSU DAPHNE MARINE OIL SM50 185.1
DAPHNE MARINE OIL SX50 192.0
DIAMOND GEAR LUBE SP220 200
MITSUBISHI DIAMOND LUBE RO220 224
MOBIL MOBIL GEAR 630 198~220
BONNOC SP220 228
NIPPON OIL FBK OIL RO220 230
SHELL OMARA OIL 220 220
MEROPA LUBRICANT 220 209
TEXACO REGAL OIL R&O 220 207

hby
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1.5 Time interval for sludge discharge

As for the time interval for sludge discharge, the more
timely the interval is, the more effective operation can be
attained. However, it is difficult to decide the proper interval
generally because it is affected by many factors such as mode! of
oil purifier, made of operation or properties of oil to be treated
and other vaiours condttions (in the case of lubricating oil, for
instance, the type and output of engine and capacity of sump
tank, etc.).

When the time interval is too long, sludge discharge
becomes difficult due to adhesion of sludge and s¢ on, whereas if
too short, the operating efficiency becomes worse.

When selecting a Selifjector, it is desirable to give a funda-
mental consideration about the sludge discharge interval and
determine a proper discharge interval according to the density of

studge of oil to be treated.

Here, we would like to show you a general discharge inter-
val which will be applicable when treating a fuel oil and a lurbi-
cating oil.

Table 5-.10
Fuel oil LLubricating oil
Diesel oil Heavy fuel oil Crosshead | Trunk piston
{380cSt/50°C) engine engine

max. nor. max. nor. max. nor. max, nor.

Total discharge
1ype

Sludge discharge interval
{C615)

min. 240 1120 | 120 60 | 240 | 120 | 120 60

Partial discharge
type

Sludge discharge interval
{CB15})

min, 30 30 20 20 30 30 20 20

Total discharge setting
counter (C621)

times 16 8 12 6 16 8 12 6

Sludge discharge interval

min. 240 1120 | 120 60 | 240 | 120 | 120 &0

(C616)
E-HIDENS 1I Total discharge setting
i 1
type counter {C621) times ! ! ! ! ! ! !
Monitering time .
. 0 3 20 20
(C622) min 30 30 20 2 30 0
NOTE

In the following cases, since a rise of sludge density of the liquid to be treated is anticipated
in lubricating oil purifier, we wish to recommend you to further shorten the sludge discharge
interval than the guide line {standard numerical values) of the above Table and perform an
operation at least for about twelve hours,

{1} After stopping the operation of both engine and oil purifier because of ship anchoring
or entering a dock, when operation is resumed. (This is a case in which the lubricating
oil purifier was not operated for over twelve hours.)

(2) After stopping the operation of oil purifier under the condition that engine was being
operated, when the operation is resumed. (This is a case in which the lubricating oil
purifier was not operated for over six hours.)

Further, in order to avoid the above troublesome procedures and ensure a stable operation,

it is desirable to conduct a continuous operation of lubricating oil purifier even when the

engine is not working.

.4



1.6 Operating water

When operating a Selfjector, the operating water, sealing
water and replacement water 10 open or close a main cylinder are
used. As regards these fresh water, it is necessary to set correctly
the pressure and flow rate.

1.6.1 Operating water for opening bowl

In the total discharge type using a pressure water the oper-
ating water for opening the main cylinder is directly supplied
from the high pressure water line, while in the partial discharge
type, the operating water is supplied by way of the pressure tank
{operating water tank).

Table 5:11
Model No. Operating water for ODenir;g
bowl (kgt/cm?)
$J20P, EH ~ 60P, EH T e~38
SJ20T ~ 60T 25~50

In Partial Discharge Type, before the operation, the pres-
sure of operating water to open the main cylinder will be set at
2 kgffcm? and after that it shall be reset at a proper pressure
depending on the amount of discharge.

1.6.2 Operating water for closing bowl, replacement water and

Sealing Water

in the operating water for closing bowl, replacement water
and sealing water, a low pressure water is used. In the total dis-
charge type, the water is supplied from the head tank and in the
Partial Discharge Type, after setting the flow rate {pressure} as
shown in the following Table 5.12, the water is supplied from
the pressure tank {Operating Water Tank)} with a Reducing Valve.

Table 5-12

Madel No. Flow Rate {2/min.) Pressure (kaf/cm?)
SJ20P, EH ~04
SJ25P, EH 6~7 0.2~0.

SJ30P, EH (Reference value}
SJ40P, EH 9~10 03~05
SJB0P, EH {Reference value)

NOTE

1. When setting the pressure of Reducing Valve, remove the seal-
ing water pipe {copper pipe), open the solenoid valve SV; by
"hand and set the flow rate within the scope of the above
Table.

2. The pressure of Reducing Valve is the pressure at the time of
water running.

4
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1.7 Adjustment of Automatic Control Panel

Automatic control panel controls automatically each action
of Selfjector. The controt panel is provided with a built-in Timer
and etc. which control each solenoid valve. Proper setting of
Timer and the like will enable a normal and efficient operation.
Though the setting time of Timer will differ depending on the
flow rate of operating water. The standard setting time at each
operation mode is shown in the following Table 5.13 ~ Table

5-15:

1.7.1 Automatic Control Panel for Total Discharge Type

Table 5-13
Model
o 0% | sy20T | SJ25T | SJ30T | SJ40OT | SJ6OT
e
CQuantity of Quantity of Replacement Water LHime 1.6 2.0 26 4.0 5.9
W |
ater SuPPY | Jantity of Sealing Water Lhime | 23 33 44 73 8.4
Set Value of Interval TG00 T600 sec. 10
Timer Main Cylinder Opening  T601 sec, 5
Counter
Replacemant Water T602 SEc. 15 20 26 40 59
Sealing Water T603 sec. 23 33 44 73 84
LD Valve Opening Interval )
min, 15
C614
LD Valve Opening T616 sec. 10
Sludge Discharge Interval C615 min. Refer to Table 5-10
NOTE

Since the setting time of sealing water and replacement water
in the above Table is the value based on the assumption that each
flow rate is 6 ¢/min., in case of actual setting, after actually

measuring the flow rate, a proper value shall be set,

e



1.7.2 Automatic Control Panel for Partial Discharge Type

Table 5-14
|
Mode SJ20P SJ25P SJ30P SJ4gpP SJBoP
Item
a - -
uantity of Quantity of Replacement Water 2/time 15 20 26 40 59
Water Supply (Total)
Quantity of Sealing Water {Total} | £/time 2.3 3.3 4.4 7.3 8.4
i W,
Quantity of Replacement atfer 2 /time 11 14 19 28 45
{Partial)
Quantity of Sealing Water . Ltime 19 17 24 38 29
(Partial)
F10\.fv rate of Replacement Water, 9/min, 6~ 7 9~10
Sealing Water
Set Value of Interval T600 568G, 10
Timer .
! Main Cylinder Opening
Count .
ounter (Total) 1601 | %€ ®
Replacement Water {Total) T602 sec. 15 20 26 27 40
Sealing Water (Total) T603 sec. 23 33 44 49 56
Main Cylinder Opening
(Partial) Te11 | ¢ 0.6
Replacement Water (Partial) T612!  sec. 11 14 19 19 30
Sealing Water (Partial) T613 sec. 12 17 24 26 20
LD Valve Opening Interval .
min. 10
C614
LD Valve Opening T616 sec, 10
Sludge Discharge Interval C615 min. Refer to Table 5-10
Total Discharge Setting .
times -
Counter C621 Refer to Table 5-10
NOTE

The set values of Timer for sealing water and replacement
water in the above Table are respectively those based on the fol-
lowing flow rate. Accordingly, when setting the actual values, be
sure to actually measure the flow rate and set a proper value.

SJ20P ~30P ................... 6 £/min,

SHOP ~60P .................. 9 2/min.

e



1.7.3 Automatic Control Panel for E-HIDENS II Type
1.7.3.1 Automatic control panel for Selfjector

= OPERATION 0

Table 5-156
Madel
It SJ20EH | JS25EH | SJ30EH | SJ40EH | SJBO0EH
em
Quantity of Quantity of Replacement Water LMtime 0.8 1.0 1.4 2.1 3.3
Water Supply
f .
Flow Rate of Replacement 2/min. 6~ 7 9~10
Water
Set Value of Interval T&00 sec. 10
Timer . .
: Main Cylinder Opening {Total)
Counter T601 $6C. b
Replacement Water {Total)
T602 sec. 10 14 14 22
Sealing Water (Total) T603 sec. 0
Main Cylinder Opening
(Partial) Te11 | ¢ 06 4
LD Valve Opening Interval . 10
c614 min.
LD Valve Opening T616 sec. 10
Studge Discharge Interval C615 min. Refer to Table 5-10
Total Discharge Setting i 1
Counter ce21 Imes
Monitoring Time c622 min. Refer to Table 5:10
Waiting Time for Operating
Water Tank being filled T6810 SC- 120
NOTE
The set values of Timer for replacement water in the above
Table are respectively those based on the following flow rate.
Accordingly, when setting the actual values, actually measure the
flow rate and set a proper value,
SJ20EH~30EH ......... 6 2/min.
SJ40EH ~60EH . ... ..... 9 /min.
1.7.3.2 Water detector control panel Table 5-16
NOTE . . . Counter times 6
Since Water Detector uses a sensor of electrostatic capacity, -
be sure to apply a back pressure of 1.8 ~ 2,0 kgf/cm? to oif out- | _IMeEr A sec. | 90
let side so as to prevent a wrong action. Further, the change of Timer B min. | 30
back pressure, oil temperature and flow rate dwing the operation Water content preset value| % 0.30

shall be within the following scope to preset value.
Back pressure + 0.1 kgf/fcm?
Oil temperature +5T
Flow rate 5%

5-20




2. Inspection before operation

Before starting SELFJECTOR, confirm whether piping
work has been performed as shown in the attached drawing in
par. “Start-up and stop”, below, and further the following items shall

be inspected.

On the other hand, in the case of first operation after

completion of

installation work, etc. or operation after a

long-term suspension, perform all steps from No.1 to No. 7.
When operating again after suspension of operation for

cleaning of the bowl, dismantling and assembling, be sure to

check Na. 1 thraugh No. 5 and confirm that all parts are tightened

positively.
Table 5:17
ngi'_ No. Operation Items to be confirmed Remarks
§ 1 Manually aperating valve | In case of partial discharge type, | Refer to par. "'Operating water""
2 handle, confirm that switch on power to starter and remove water seal piping (copper
T operating water flows confirm that operating water tube} and confirm quantity of
'g out of water supply tank internal pressure is boosted | seal water and replacement
g equipment. up to specified pressure. water. (See Table 5.12})
v
3 , : , ————
2 2 Inject appropriate brand | Confirm that quantity of Refer to par. " Lubricating oil”".
g of lubricating oil into Lubricating oil fill oil up to
2 gear case. the red line.
3 Check bowl for height Confirm that cap nut is in- Refer to par. “"Dismantling,
and confirm that bowl stalled securely to vertical assembling”’.
can be manually shaft. Refer to par. ‘Maintenance &
turned lightly. inspection procedures”’.
4 | Select a proper gravity When installing heavy liquid Refer to par. “Selectian of
- disc, mount impeller, chamber and tightening disc gravity disc’’.
E heavy and light liguid nut, align the tally marks. Refer to par. "‘Dismantling,
c chambers, etc, and in- assembling”.
o stall frame cover. {In case of clarifier operation,
‘g’ install parts for clarifier).
2 5 Confirm that frame Confirm that the clamp nut is | For aligment of the clamp nut
2 cover and pipings are tightened positively. tally marks, refer to para.
g tightened firmly. "Dismantling, assembling”.
D - - . + .
5 6 Turn on starter power, Confirm that brake is in non- When revolving direction is in-
*E press start button, then | braking position {with handle correct, make connection by
immediately press stop | facing down}. interchanging two of three
butien and confirm the wires connected to the motor
direction of revolution and confirm again.
at the motor,
® 7 Perform flushing of Confirm that there is no damage| Avoid the flushing by using
f piping. to gear pump, no breakage of the gear pump attached to
© .5 safety joint nor damage to oil purifier because it will lead
o5 .
o g valve seat surface. Confirm that | to the damage of gear and the
E‘, = oil passage is a circulation line. damage of breaking of safety
joint.

5-21
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3. Start-up and stop

3.1 Cautions in start-up and stop

3.1.1 Cautions in start-up

At time of starting, pay attention to the following.

Table 5-18

No.

Condition

Action to be taken

Abnormal noise

Immediately stop and check up,

Abnormal vibration.

Immediately stop and check up. However, when the bowl
passes through a critical speed before reaching its rated
revolution speed, vibration arises momentarily and this is
nat an abnormal condition.

Even after the lapse of
specified time from
starting, revolution speed
does not and attain the
rated speed.

Immediately stop and check friction clutch and gear case
inside for leak of oil, if any.

Others

After commencement of feeding of liquid, confirm
pressure at various parts, check whether electric current
value is normal and check bowl and piping clamp points for
leak of il or water.

NOTE:

For inspection refer to par. “CAUSE OF TROUBLES AND
COUNTERMEASURES".

3.1.2 Cautions in stop

1}

2)

When the bowl stops, too, it passes through a critical speed,
but different from the time of starting, the passing time is
relatively long and vibration may become somewhat greater
and this is not abnormal vibration.

Be sure to perform dismantling after confirming that the
bowl has stopped completely (to be confirmed by observing
the gear pump safety joint or motor fan}.

5-22
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3.2 Total discharge type

3.2.1 Startup

Perform start-up by reference to Fig. 5-10 and in accord-

ance with the procedures given in Table 5:19.0n the other hand,
in the case of manual operation, use manual handle for solenoid

valves, etc. In particular, supply sealing water and replacement

water in measuring the time.

JECTOR has stopped completely,
close dirty oil inlet valve V8 and
butterfly valve V10.

cocks are closed. Also confirm that ope-
rating water tank power is switched off.

Table 5:19

No. Operation Items to be confirmed Remarks

1 Turn on power to starter, Prior to starting, confirm that the valves | Refer to Table 4-3 {Tabie of

then press push button are in the following positions: , rated current)
"START"” to start SELFJECTOR. | Fully open: V4, V8, V7, V8, V9, V10

Fully closed: V11, CV1

After starting, confirm that electric

current value settles to about 50—70%

of rated current.

2 Operate the oil heater. There are cases where heater
is not required as in the case
of diesel oil etc.

3 After confirming that feed liguid

has been heated up to specified
temperature, turn on power switch
on automatic control panel and
press push button "AUTO,
RUNNING™.
4 After confirming that purifying Refer to par. “Feed Rate”.
operation has started, adjust
bypass valve V4 and flow contra!
valve V6 to specified feed rate.
3.2.2 Stop
Perform stopping by reference to Fig. 510 and in
accordance with the procedures given in Table 5-20.
Table 5-20

No. Operation [tems to be confirmed Remarks

1 Stop oil heater.

2 Press push button “AUTO, Confirm that feed valve CV1 is closed As required, apply brake.

STOP" on automatic control and the process proceeds automatically

panel, in the order of replacement water in-
jection, stludge discharge and stop. On
the other hand, it is effective to ope-
rate manual handles for sclenoid valves
SV 1, SV2 and SV3 to perform sealing
water injection and drain again for
flushing of bowl.

3 After confirming that SELF- Confirm that various other valves and Stop of SELFJECTOR can be

confirmed at safety joint on

harizontal shaft gear pump side.

5-23
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1 ! SELFJECTOR V4 : Bypass valve
2 Operating water tank V6 : Flow control valve
A . - V7 : Purified oil outlet valve
: D!rt.y- oil 'fﬂet V8 : Dirty oil inlet valve
B : Purified oil ot{tlf,-t VO : Circulation line valve
g + Compressed air inlet V10 : Butterfly valve
£ |S:Iudge & sep_arated water outlet V11 : Water shut valve {automatic ball valve)
c Or%h water inlet . SV1 : Solenoid valve for water (for opening bowl)
G Operat!ng water drain ou_tlet SV2 : Solenoid valve for water {for closing bowl)
* Uperating water tank drain SV3 : Solenoid valve for water (for sealing water & replacement
H : Circulation

water}
SV4 : Solenoid valve for water (for operating water tank)
SV5 : 3-way sotenoid valve (for feed valve)
SV6 : 4-way solenoid valve (for leakage detector)
SV7 : A.way solenoid valve (for water shut valve)
FR1: Air filter regulator {for feed valve)
CV1: Feed valve



3.3 Partial discharge type

3.3.1 Start-up

Perform start-up by reference to Fig. 5-11 and in accord-
ance with the procedures given in Table 5-21. On the other hand,
valves shown in Fig. b-11 are not always those being supplied by

us.

operation started, adjust bypass
valve V4 and flow control valve
V6 to specified feed rate.

Table 5-21

No. Cperation Items to be confirmed Remarks

1 After turning on the starter power | Prior to starting, confirm that the valves | Refer to Table 4.3 (Table of

switch, press push button are in the following positions: rated current}
"START" to start SELFJECTOR. | Fully open: V4, V6, V7, V8, V9, V10

Fully closed: V11, CV1

After starting, confirm that electric

current value settles to about B0—-70% of

rated current.

2 Operate the oil heater. ‘ There are cases where oil
heater ts not required as in
the case of diesel oil, etc.

3 Turn on power 1o automatic con- | Confirm that operating water tank is Refer 1o par. ""Operating

tral panel, filled up and boosted in pressure. water”.
Further, confirm that operating water
tank pressure and reducing valve set-
ting pressure.
4 After canfirming that dirty oil
has been heated up to the speci-
fied temperature, press push but-
ton "AUTO, RUNNING" on the
automatic control panet.
5 After confirming that purifying Refer to par. ""Feed rate’".
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3.3.2 Stop

Perform stopping by reference to Fig. b-11and in accord-

ance with the procedures given in Table 5-22.

Table 5-22
No. Operation Items to be confirmed Remarks
1 Stop oil heater,
2 Press push button “AUT Q. STOP | Confirm that feed valve CV1 is closed As required, apply brake.
on the automatic control panel. and the process proceeds automatically
in the order of replacement water in-
jection, sludge discharge and stop.
3 After confirming that SELF- Confirm that other various valves and Stop of SELFJECTOR can
JECTOR has stopped complete- | cocks are clased. When automatic cont- | be confirmed at safety joint
Iy, close dirty o1l inlet valve V8 roi panel power is turned off, con- on horizontal shaft pump side.
and butterfly valve V10. firm that operating water tank boost-
ing air is purged.

& d
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Fig. 5-11
1 SELFJECTOR SV9: Solenoid valve for water (for opening bowl,
2 Operating water tank partial discharge)
FR1: Air filter requlator (for feed valve)
V4 : Bypass valve FR2: Air filter regulator (for operating water
V6 : Flow control valve ) tank)
V7 : Purified oil outlet valve R1 Reducing valve
V8 : Dirty oil inlet valve
V9 : Circulation line valve A Dirty oil inlet
V10: Butterfly valve B Purified oil outlet
V11: Water shut valve {automatic ball valve) C Compressed air inlet
SV1: Solenoid valve for water {for opening bowl, D Sludge & separated water outlet
total discharge] E Fresh water inlet
SV2: Solenoid valve for water (for closing bowl) F Operating water drain inlet
SV3: Solenoid valve for water (for sealing water, G Operating water tank drain
H Circulation

replacement water)

SV4: Solenoid valve for water {for operating
water tank)

SV5: - 3-way solenoid valve (for feed valve)

SV6: 4-way solenoid valve (for leakage detec-
tor)

SV7: 4-way solenoid valve (for water shut
valve)

SVB: 3-way solenoid valve {for operating
water tank)

5-27
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3.4 E-HIDENS II type

3.4.1 Start-up

Perform start-up by reference to Fig. 512 and in accord-
ance with the procedures given in Table 5-23. On the other hand,
valves shown in Fig. 5-12 are not always those being supplied by

us.

Table 5-23

No. Operation Jtems to be confirmed Remarks

1 After turning on the starter power | Prior to starting, confirm that the valves | Refer to Table 4.3 {Table of
switch, press push button are in the following positions: rated current)

"START" to start SELFJECTOR. | Fully open: V4,V6,V7, V8 V3, V10,V11
Fully closed: CV1
After starting, confirm that electric
current value settles to about 50—/70% of
rated current.

2 Operate the oil heater. There are cases where oil
heater is not required as in
the case of diesel ¢il, etc.

3 Turn on power 1o automatic con- | Confirm that operating water tank is Refer to par. "Operating

trol panrel. filled up and boosted in pressure. water'”.
Further, confirm that operating water
tank pressure and reducing valve set-
ting pressure.

4 After confirming that dirty oif
has been heated up 1o the speci-
fied temperature, press push but-
ton "AUTC. RUNNING” on the
automatic controt panel.

) After contirming that purifying Refer to par. "Feed rate”.

operation started, adjust bypass
valve V4 and flow control valve
VB to specified feed rate.

6 After stabilizing a treating tem- Confirm with the Pressure gauge Refer to the paragraph of
perature and a throughput, attached to Selfjector. E-HIDENS II System
adjust the backpressure valve Automatic Control Panel.
V11 and give a backpressure
of 1.8~ 2.0 kafem? an oil
side.

7 After turning on the switch of In case the changeover
power source of Water Detector switch of MAN/AUTO is
Control Panel, press the push turned on the side of
button switch of "START". "MAN'

528
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3.4.2 Stop

Perform stopping by reference to Fig. 5:12 and in accord-

ance with the procedures given in Table 5-24,

JECTOR has stopped complete-
ly, close dirty oil inlet valve V8
and butterfly valve V10.

cocks are closed. When automatic cont-
ral panel power is turned off, con-

firm that cperating water tank boost-
ing air is purged.

Table 5-24
No. Operation Items to be confirmed Remarks
1 Stop oil heater.
2 Press push button "AUTQO. STOP” | Confirm that feed vaive CV1 is closed As required, apply brake.
on the gutomatic control panel. and the process proceeds automatically

in the order of replacement water in-

jection, slugge discharge and stop.
3 After confirming that SELF- Confirm that other various valves and Stop of SELFJECTOR can

be confirmed at safety joint

on horizontal shaft pump side,

5-29
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SELFIJECTOR

Operating water tank

Water detector

Bypass valve

Flow control valve

Purified oil outlet valve

Dirty oil inlet valve

Circulation line valve

Butterfly valve

Back pressure valve

Solenoid valve for water {for opening bowl,
total discharge)

Solenoid valve for water (for closing bowi)
Solenoid valve for water {for replacement
water)

Solenoid valve for water (for operating
water tank}

3-way solenoid valve {for feed valve)

4-way solenoid valve (for leakage detec-
tor)

3-way solenoid valve {for operating

water tank)

SV9:

FR1:
FR2:

=
-
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Fig.5-12

Solenoid valve for water {for opening bowl,
partial discharge)

Air filter regulator (for feed valve)

Air filter regulator {for operating water
tank}

Reducing valve

Dirty oil inlet

Purified oil outlet

Compressed air iniet

Sludge & separated water outlet
Fresh water inlet

Operating water drain inlet
Operating water tank drain
Circulation
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4. Adjusting operation {SJ-P, EH)

The adjusting operation is performed for adjustment of the
guantity of sludge discharge. Start SELFJECTOR in accordance
with the starting procedure given in the preceding par. ““Start-up
& stop” and after confirming that purifying operation has com-
menced, adjust the quantity of discharge in accordance with the
following procedures,

Table 5-25

No. Operation items to be confirmed Remarks

1 After confirming that purifying Confirm if the pressure of Operating Reducing valve setting
operation has started, press push | Water Tank is 2 kg/cm? or if the Set should be made while letting
button “"DISCHARGE TEST"” on | values of Reducing Valve is proper. the water flow.
automatic control panel, Refer to Table 5:12.

2 After sludge discharge was con- Measure the amount of sludge Even when discharge is per-
ducted, before ending the time accumulated in the Leakage Detector | formed, sludge accumulates in
of supplying sealing water, with a measuring bar attached to the the leakage detector, but by
measure the amount of sludge Leakage Detector and confirm if itis manually operating the 4-way
accumulated in Leakage within the scope of Table 5-26. solenoid valve, sludge can be
Detector. discharged to the sludge out-

let side.

3 !n case sludge discharge quanti- Rise or fall the tank
ty is less (more) than the specified pressure about 0.2 kgf/cm?
one, raise {lower) operating tittle by little.
water tank pressure and perform
operation again from Item No. 1
and measure the quantity.

NOTE:

1. Before conducting “Discharge Test”, push manually the Solenoid Valve SVB for about ten {10) seconds and

lift up the cylinder valve and keep the LD tank completely empty, thereby the amount of sludge accumulated

in the leakage Detector can be accurately measured.

Even in the tase of the same Model, sludge discharge guantity varies depending on small difference in pressure

and so on and therefore, measure discharge quantity per SELFJECTOR.

Table 5-26
Modet SJ20P, EHI SJ256P, EH 1SJ30P, EH| SJ40P, EH| SJB0P, EH
Discharge quantity () 161020/ 221030 |30104.0|52t07.0| 591080
5—31
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5. Suspension

When suspending operation of SELFJECTOR for a long

period, irrespective of its inspection period, careful inspection
and cleaning of all parts shall be performed and then the
following steps be taken.

1)

2)

3)

4}
5)

6)
7)

8)
9)

After cleaning of frame, frame cover and leakage detector,
wipe off water carefully and apply antirust oil to the whole
area of inside face.

The bowl shall be assembled by applying lubricating oil after
being cleaned. Apply antirust oil to the outside face of the
bowl! and wrap with oily paper. The bowl! shall not be fixed
on vertical shaft.

Apply grease to all the surfaces of vertical and horizontal
shaft parts.

Draw out lubricating oil in gear case.

Gear pump shall be assembled after cleaning and application
of grease.

Close master valves of each piping system and discharge oil
and water, etc. remaining in the piping completely.

The operating water tank shall be kept empty.

Close butterfly valve at sludge outlet.

“0"-rings, etc. which are used for essential points shall be
renewed when the operation is started again.

Further, when stopping a Selfiector as spare SJ, in order to

prevent rusting of bearings and etc., enforce strictly the following

matters:

1) Close the butterfly vaive provided at the sludge discharge
port.

2) In case operating water drain outlet is connected by piping
to the sludge tank and etc., cut off the line,

3) Perform an idle running for about 15 minutes a day. (It is

desirable to take off in advance the safety joint connected
to the Gear Pump.)

o



6. Purifying operation, clarifying operation

6.1 Purifying operation

The purifying operation refers to 3-phase (liquid-liquid-
solid) separating operation, being the mode of operation, being
the mode of operation used most frequently.

Fig. 5:13 is a sectional view of bowl of SELFJECTOR in
purifying operation.

Feed liquid enters feed liquid inlet {1), passes through
distributor {A) and is fed to outer periphery of disc (8). Heavy
liguid {water) and solids are separated towards outer periphery of
bowl, while light liquid moves inward between the discs and is
discharged by impeller (1) (D}. Further, heavy liquid passes out-
side of top disc {C) and, past the gravity disc (E), is discharged
out of the machine by impeller {(2) (F}.

The interface {G) must be positioned within certain limits
and its control is effected by changing the inside diameter of
gravity disc.

Accordingly, when specific gravity of light liquid or feed
rate changes, normally it is necessary to reselect a proper gravity
disc.

Further, prior to commencement of feeding of liquid, it is
necessary to perfrom water sealing beforehand so that oil wilt not
flow out to the heavy liquid outlet side.

Sealing water is supplied from {4} and, past the gravity disc,
passes through the outside of top disc and is accumulated on the
periphery within the bowl.

Feed liquid inlet
Light liquid outlet
Heavy liquid outlet
Sesaling water inlet
. Distributor
Disc
Top disc
. Impeller {1}
Gravity disc
. Impeller (2)
. Interface

PMMOoO®EP A BN

Fig. 5-13
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Fig. 5-14

6.2 Clarifying operation

The clarifying operation refers to a liquid-solid two-phase
separating operation.

'Fig. 5:14 is a sectional view of bowl of SELFJECTOR in
clarifying operation,

Feed liquid enters the feed liquid inlet {1), passes through
distributor {A) and is fed to the periphery of the disc (B). The
solid content is separated towards the periphery within the bowl,
while light liquid moves inward between the discs and is
discharged by impeller {1} (D).

Light liquid also passes the outside of top dise {C) and
reaches the part for clarifier (E), but the inside diameter of
the part for  clarifier is smaller than the inside diameter of.disc
(light liquid outlet weir) (H) and therefore it won't flow out of
the machine beyond the part for clarifier.

On the other hand, sealing water or repiacement water is
not supplied.

In the case of E—-HIDENS II type will be run in clarifying
operation,

Feed liguid inlet

Light liquid outlet
. Distributor

Disc

Top disc
. Impeller {1}

Parts for clarifier {gravity disc for clarifier}
. Light liquid outlet weir

(inside diameter of disc)

IMEOOD®E N~
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7. Parallel operation, series operation

Basically, under the present situations, if feed rate is within
the actual capacity, SELFJECTOR is fully capable in a one-unit
one-stage purifying operation,

However, when it is reguired to raise the purification effect
{as in the case of low grade fuel oil}), a spare unit may also be
utilized.

Available as such mode of operation are parallel operation
and series operation and, with regard to the separating
performance, normally the parallel operation is better, but there
are cases where the series operation is preferrable. Especially,
when treating low grade fuel oil, etc., it is safe to provide such
piping as makes possible both parallel and series operations. These
operating procedures will be described here and for details refer
to our Company.

7.1 Parallel operation

The parallel operation refers to the mode of operation in
which two or more units of SELFJECTOR are arranged and
operated in parallel, in which case feed rate to each machine will
be throttled.

[NOTE]
In case of parallel operation with 2 units of SELFJECTOR,
feed rate to each machine will be % of the required guantity,

respectively. An example of piping in parallel operation is shown
in Fig. 5-15.

Feed liguid tank -

Feed liquid tank

'

Qil heater

— Purified oil
outlet

Feed liquid tank = ==

b—36
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Feed liquid tank ——

Feed liquid tank

t

7.2 Series operation

The series operation refers to the mode of operation in
which two or more units of SELFJECTOR are arranged in series
and operated, in which case the feed rate will be that in the case
of one-unit one-stage purification. Further, normally the first
stage will be purifying operation and the second stage, clarifying
operation. tn this case, sealing water and replacement water will
not be supplied to the second stage SELFJECTOR.

[NOTEI
In the case of a series operation with 2 units of
SELFJECTOR, the safety joint for the second stage SELF-

JECTOR shall be removed. An exampte of piping in series opera-
tion is given in Fig. 5-16.

= —= Purified

Il

[

[

T

=

= ﬂ W ail outlet

—

Qil heater

I

Feed

=/

e

(>

%

liquid tank ——

\
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PART 6 DISMANTLING AND ASSEMBLING

CHAPTER 1. Dismantling

1. Framecover .. . ... .. .. ... ¢ 'ininennnn 6-—-3

2 Bowl . ... 64

3. Horizontalshaft . . .. _................... 6—12
4. Operating water supply equipment. . .. .. ...... 6—16
5. Verticalshaft . . ........................ 6—17
6. Gearpump .. ... ... .. i i i i 6—20
7.Tool . ... o e, 622

CHAPTER 2. Assembling

1. Gear PuUMP . . . . v i et et et it s 6—24
2 Verticalshaft . . . ... ...... i, 6—-24
3. Horizontalshaft . .. ..................... 6—25
4. Operating water supply equipment . . . .. .. ... .. 6—~25
B.Bowl .. ... it it e e 625
6. Frame cover . ... .......-ccocouccennnn. 6—26
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Upon dismantling, the structure of SELFJECTOR shall be CHAPTER .
well understood in advance according to cross sectional views of
the machine which are shown in “‘Drawings for Completion”, DISMANTLlNG

thereby secure and effective dismantling can be assured.

Before dismantling, confirm that SELFJECTOR is com-
pletely stopped. Further, attention must be paid not to lose
dismantled smail parts such as packings and bolts, etc. during
dismantling.

As for the inspection of various parts, refer to Part 7
“Maintenance and Inspection Procedures”.

For tools refer to lllustration of Tools (Fig. 6-46) at the
end of this Chapter,

1. Frame cover

After removing the plug, remove clamp nut {1) with a
wooden hammer and pull out lock ring (2) by loosening socket
head screw (3) with a hexagon bar spanner.

e

Fig. 6-1

Remove cap nuts on connection pipes {1) (6, 7) and con-
nection pipe {2) (8) with hook spanner (T-17).

Be careful not to lose orifice for adjusting the flow rate
inserted in the part marked with arrow, Remove copper tube (9)
for sealing water.

Further, loosen cap nuts (10, 11, 12} at the bottom of each
connection pipe with hook spanner (T-17) and turn pipes
sideways so that they will not obstruct removal of frame cover.
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Loosen the lock handle (13) and install jack {6) {(T—14} and
handle bar (T—20) to the frame cover top.

Fig. 6.3

Fit wire to handle bar of jack (6) and, using chain block, &
slowly pull out frame cover (14} in vertical direction. ¢
14
Fig. 6-4
2. Bowl

2.1 Drawing-out of gravity disc

Put disc nut spanner {T-4) on disc nut (1) and, pressing it
down with hand so that it may not slip out of the grooves, and
striking it with hammer in the direction of arrow, remove disc
nut.

Pull out heavy liquid chamber (2}, impeller (2) {3}, packing
{4} and gravity disc {5).

For removal of gravity disc, no operation other than those
mentioned above will be required.

6-4



Using push bolts {3} {T-10}, remove light liquid chamber
{7).

NOTE:
As, at this time, O-ring (8) is also taken out, be careful not to give
damage to it.

Pull by hand impeller (1} {8} and liguid inlet pipe {10).

2.2 Drawing-out of bowl

Install dismantling stand (T-1) at dismantling place by
inserting bolts in four holes.

Remove cap nut (26) fastening bowl to vertical shaft with
cap nut spanner (T-7).

"® How to use cap nut spanner

Insert cap nut spanner into bowl, mount spanner on cap
nut and screw in threaded bar of spanner into threaded hole of
cap nut {a).

Then, turning handie of spanner (b} and pull up, then the
cap nut attached to spanner will be drawn out (Fig. 6:11).

Fig. 6-11

e DISMANTLING ssm

. d
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Place jack (1) {T-3) on top of bowl hood (13).

Install disc nut and hold down jack {1} (T-3).
Tighten jack {1} {T-3) handle bar {1} {T-20} untii bow! is
lifted up a little.

5 -

install wire on handle bar {1} of jack (1} {T-3} and, using
chain block, slowly draw out bowl! in vertical direction.

Place the hoisted bowl on dismantling stand. At this time,
make sure that 4 pins of dismantling stand are put in holes of
lower part of bowl body.

Remove jack (1).

Fig. 6-:15
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2.3 Dismantling of bowl nut and removal of discs
Disc clamp plate (T-8} into distributor {20} and tighten
with nut. (Tighten nut firmly by hitting with a hammer}.

By compressing bowl discs, bowl nut can be removed

simply.

Before tightening nut, confirm that bolts of disc clamp
plate are screwed firmly into distributor.
NOTE:
If bowl nut is removed directly without using disc clamp plate,
excessive force will be applied to bow| hood, resulting in damage
thereto. Therefore, be sure to perform this procedure.

After fixing bow! nut spanner (T-2) to bowl nut (11} with
boit, turn it by hitting with a hammer and remove bow! nut:

Fig. 6-17

1)

“n
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Fig. 6-19

Fig. 620

Loosen hexagon nut and remaove disc clamp plate (T-6).

Using jack (1) (T-3), remove bowl hood. (When top disc
{15) has been removed along with hood, remove it by tapping
with wooden hammer).

As main seal ring {23} is installed beneath bowl hood, be
careful not to give damage to seal surface in the case of
dismantling.

% How to remove main seal ring
Lay bowl hood (13) on its side and, among bow! hood tool
holes at 2 points, screw in push bolt (4) {T-9}.

When main seal ring is lifted from groove, instantly insert a
screwdriver or the like into the clearance and, moving it in

circumferential direction, remove main seal ring.

install disc clamp plate {T-6) and handle (T-20} to
distributor and pull up; disc {1} (16}, disc (2} {17), disc (3) (18)
and top disc {15) as mounted in distributor will come off.
NOTE:
Discs with small diameter (disc (2)} are installed in the lower part
of discs. It is, however, not provided in the case of SJ 10T, P and
EH.

On the other hand, disc {3) (18) provided with distance
pieces on inside and outside is incorporated in the lowermost
part.

6-—-8
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After installing protective plate {T-11) in bowl body cap
nut mounting part, fix jack (2) {T-6) to main cylinder with
hexagon nuts, tighten with push bolt (1) (T-21), jack {5} (T-12),
push bolt (6) {T-23} and handie bar {1) (T-20} and remove.
NOTE:

{1} When removing a main cylinder, after installing jack (2)

{T-5) uniformly all around with a protective plate and get

down completely the main cylinder and pull up the main
cylinder with a jack (5) (T-12).

{2) Be careful not to give damage to seat surface and sliding
portion.

2.4 Drawing-out of pilot valve assembly
Using hexagon bar spanner, remove valve nut (38),

Press jack (3) {T-8} against pilot valve part and, after
screwing jack bolt into valve guide (35) and hexagon bolt, into
pilot valve {32), respectively, tighten hexagon nut and remove.
Draw out the other in the same manner.

NOTE:

Be careful not to give damage to packing (37} mounted in valve
guide, and pilot valve seat surface.

6-9
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Fig. 6-23
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Fig. 6-24 Illustration of bowl parts
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List of bowl| parts

When ordering parts, please specify the part no., parts name and
quantity by reference to the list of parts on the drawing of

completion.

Table 6-1

No. Parts name Quantity No. Parts name Quantity
1 Disc nut i 21 Key 1
2 Heavy liquid chamber 1 22 Pin 1
3 Impeller {2) 1 23 Main seal ring 1
4 Packing 1 24 O-ring 1
b Gravity disc 1 set 25 Main cylinder 1
6 O-ring 1 26 Cap nut 1
7 Light liquid chamber 1 27 O-ring 1
8 Impeller (1) 1 28 Pin 1
9 O-ring 1 29 Knock pin 1
10 Iniet pipe 1 30 Bowl body 1
i1 Bowl nut 1 31 Q-ring 2
12 Pin 1 32 Pilot vaive 2
13 Bowl hood 1 33 O-ring 4
14 0O-ring 1 34 O-ring 4
13] Top disc i 35 Valve guide 2
16 Disc (1) 1 set 36 O-ring 2
17 Disc (2) 1 set 37 Valve seat 2
18 Disc (3} 1 38 Valve nut 2
19 0O-ring 1 39 Seat packing 2
20 Distributor 1 40 Drain nozzle 2
41 O-ring 1

i



Fig. 6-26

Fig. 6-28

3. Horizontal shaft

Remove drain plug to drain lubricating oil from within gear
case. To remove electric motor, unfasten connecting wire and
then suspending it by chain block, remove set bolts of motor.
At this time, take care that the friction block does not fall off
from the motor.

Drain plug

Remove friction blocks (2) which have been inserted into
friction boss (1} installed on electric motor shaft.

To remove gear pump out of SELFJECTOR, remove
attached pipings and set bolts.

-

Remove gear cover and take off bolt (25} fixing bearing
retainer (27) to bearing housing {3) (29),

Remove bolt (30) fixing bearing housing (3) {29} and, using
it as push bolt, pull out bearing housing {3).

6—12
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Remove bolt (4) fixing friction pulley (9) to horizontal
shaft, after erecting pawl of tongued washer (5), with T-type
wrench along with pulley washer (6).

Using jack {b} (T-12), push bolt (2} {T-23), push bolt {1)
{T-21) and handle bar {1) {T-20), pull out friction pulley.

Draw out horizontal shaft 1o pump side. in case it is hard to

-draw out, place a copper bar or wood piece to the pulley side of

horizontal shaft and tap slightly, while paying attention not to
damage threaded part of horizontal shaft and oil seal {11} by
knock pin and key {7} inserted to the shaft.

{In drawing out horizontal shaft, as there is fear that spiral
gear (20) may be damaged, tapping must be done while other
person is supporting the shaft).

Remove spiral gear from gear boss.

To remove pump side bearing {15}, remove socket set screw
{24) and safety joint, then remove lock washer (32), lock nut
(33) and, using jack (B) {T-12), jack (8) (T-16), push bolt (2)
(T-22), push boit (1) (T-21} and handle bar {1} {T-20}, draw out
the bearing together with collar (31).

NOTE:

Using an adapter between horizontal shaft end and push bolt
(T-21}, disassemble with care not to damage the horizontal
shaft end.

Similarly, draw out pulley side bearing {15) together with
collar {10).

Remove lock washer {17} and lock nut (18} holding gear
boss and, supporting gear boss with pipe, etc., pull out gear boss
from horizontal shaft by hitting with copper hammer from pulley
side of horizontal shaft.

6—13

Pipe, etc.

Fig. 6-33

.
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Fig. 6:34 illustration of horizontal shaft parts
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X0 ; List of horizontal shaft parts
Table 6-2

No. Parts name Quantity *“ No, Parts name Quantity

1 Friction boss 1 18 Bolt 4

2 Friction block * 19 Spring washer 4

3 Socket set screw 1 20 Spiral gear 1

4 Bolt 1 21 Gear boss 1

5 Tongued washer 1 22 Horizontal shaft 1

6 Pulley washer 1 “_23 Key 1

7 Key 1 24 Socket set screw 1

8 Knock pin 1 25 Boit 2

9 Friction pulley 1 26 Spring washer 2
10 Collar 1 27 Bearing retainer 1
1 Qil seal 2 28 O-ring 1
12 O-ring 1 29 Bearing housing (3) 1
13 Bearing housing (4) 1 30 Socket cap screw 6
14 Bolt 4 31 Collar 1
15 Ball bearing 2 32 Lock washer 1
16 Lock nut 1 33 Lock nut 1
17 Lock washer 1 |

When ordering parts, please specify the part no., parts name and
quantity by reference to the list of parts on the drawing of

(*Refer to Table 6-3}

completion.
Table of standard number of friction blocks
Table 6-3
Model SJ20T, SJ25T, SJ30T, SJ40T, SJBOT,
P, EH P, EH P, EH P, EH P, EH
50Hz 6 4 6 4 6
60Hz 4 3 4 3 4
6—15
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Fig. 6-36 lllustration of operating water
supply equipment parts

12

4. Operating water supply equipment

Remove copper tube connected to union installed to
operating water disc (10).

Remove socket cap screws (11) at 3 points of operating
water disc with hexagon bar spanner.

Loosen socket set screw (4).

Place jack {5) (T-12) on top of vertical shaft and assemble
push bolt (1) {T-21}, handle bar {1} (T-20} and push bolt {2}
{T-22}) and thereafter screw tip of push bolt {2) (T-22} into
chamber cover {3) and tighten the handle bar {1). Thereupon, the
operating water supply equipment is lifted as a whole and can be
pulled ocut of vertical shaft.

Remove bolts {1} at 6 points of operating water chamber
{7), using box screwdriver.

Remove socket cap screw {12} below operating water disc
with hexagon bar spanner.

Remove operating water nozzle (5) from operating water
chamber (7).

5
4
1o
¥,
List of operating water supply equipment parts { <
Table6-4
No. Parts name Quantity
1 | Bolt 6
2 | Double-tongued washer 6
3 : Chamber cover 1
4 | Socket set screw 1
5 | Operating water nozzle 1
6 | O-ring 1
7 | Operating water chamber 1
8 | Oring 1
9 | Packing 1
10 | Operating water disc L
11 | Socket cap screw 3
12 | Socket cap screw 3
6—16
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5. Vertical shaft

Remove 3 bolts (3) of bearing cover (1} (b} with T-type
wrench and take out bearing cover {1) along with bearing cap {2)
and also take out flat spring (7) and spacer {8).

Pull out bearing housing {1) {12} by using the mounting
bolt of bearing housing (1) as push bolt. {shut out $J20)

Remove spring retainer {1) (156} and pull out upper spring
{14), spring case {(13) and bearing sieeve (11).
NOTE:

This dismantling shall not be performed except when upper
springs are replaced.

Install jack (9) {T-18) to screw on top of vertical shaft (20)
and gradually draw it out in vertical direction by chain block.

Remove bearing case {1} (9) by tapping with lead or copper
hammer so as not give damage thereto.

Take out steel ball (%2") (29), spring seat (30), spring {31)
and retainer from bearing housing {2) {32).

Screw evenly 3 push bolts (3} {T-19) into bearing case {3} and
pull out bearing case (3} and spacer (2), (37).

Assemble jack (7) (T-18), jack (5} {T-12}, push balt {6} (T-23),
push bolt (1) {T-21} and handle bar (1) (T-20), and pull out bearing
case {2} (23}, bearing cover {2) (21), collar {25}, roller bearing (22)
and ball bearing (3} (26} together.

Remove lock washer (18) and lock nut {17) for upper bearing
with hock spanner ({T-17).

Remove upper ball bearing {1} {19) by tapping inner race so
as not to give damage to vertical shaft.

[y
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Fig. 6:41 lllustration of vertical shaft parts
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List of vertical shaft parts co a°”
Table 6-5
No Parts name Quantity Ro. Parts name Quantity
1| O-ring 1 20 | Vertical shaft 1
2 | Bearing cap 1 21 | Bearing cover (2) 1
3 | Bolt 3 22 | Roller bearing 1
4 | Spring washer 3 23 | Bearing case (2) 1
5 | Bearingcover (1) 1 24 | Key 1
6 | C-ring 1 25 | Collar 1
7 | Flatspring 1 26 | Ball bearing {3) 1
8 | Spacer i 27 | Bearing case {3) 1
9 | Bearingcase (1) 1 28 | Pin 2
10 | Key 1 29 | Steel bali {¥2"") 2
11 | Bearing sleeve 1 " 30 | Spring seat 2
12 | Bearing housing {1) 1 H 31 | Lower spring 1
13 | Spring case 6 ” 32 | Bearing housing {2} 1
14 | Upper spring 6 33 | Bolt 4
15 | Spring retainer (1) 6 34 | Spring washer 4
16 | O-ring 1 35§ O-ring 1
17 | Lock nut 1 36 | Retainer 1
18 | Lock washer 1 37 | Spacer (2} 1
19 | Ball bearing 1

When ordering parts, please specify the part no., parts name and
quantity by reference to the list of parts on the drawing of

completion.

33
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6. Gear pump
Remove 4 hexagon socket cap screws {13} and take off
valve case {14).

Tap safety joint side of drive gear {10} with copper hammer
and draw out valve case side bushes (1), (2) {8) and driven gear
{9) along with drive gear.

Pull out safety joint side bushes (1), (2} (8).

Fig. 6-43

*® Replacement of safety joint
For replacement of safety joint, gear pump need not be
removed from SELFJECTOR frame. After removing socket set
8 screw with hexagon bar spanner, push in safety joint to
horizontal shaft side, pull it in that condition laterally, pull out
and replace with a new one.

Fig. 6-44

e
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Fig. 6-45 lllustration of gear pump parts

35
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List of gear pump parts Tablo 6.6

No. Parts name Quantity No, Parts name Quantity
1 Safety joint 1 12 Spring washer 4

2 Retaining ring {C) 1 13 Socket cap screw 4

3 Oil seal 1 14 Valve case

4 Pump housing 1 15 O-ring 2

5 Machine screw 2 16 Valve stem 1

& Nameplate 1 17 Valve spring 1

7 - 18 Adjusting screw 1

8 Bush 4 19 Nipple 1

9 Driven gear 1 20 Spring washer 1
10 Drive gear 1 21 Nut 1

" O-ring 1 22 Cap nut 1

When ordering parts, please specify the part no., parts name and
quantity by reference to the list of parts on the drawing of

completion.

621
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7. Tool

T--21

ﬁﬁﬁﬁ @E%%

T-11 T-18

Fig. 6-46 lllustration of tools

6-22
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List of tools 3{0/’! ‘
Table 6.7
No, Name Quantity No. Name Quantity

T-1 Dismantling stand 1 T-13 Jack (4) 1
T-2 Bowl! nut spanner 1 T-14 | Jack (B} 1
T3 Jack (1} 1 T-15 | Jack (7) 1
T—4 Disc nut spanner 1 T—16 Jack (8) 1
T-5 Jack (2) 1 T-17 Hook spanner 1
T-6 Disc clamp plate 1 T-18 Jack (9) 1
T-7 Cap nut spanner 1 T-19 Push bolt (5) 3
T-8 Jack (3} 1 T—20 | Handle bar {1) 1
T-9 Push boflt {4} 2 T=-21 Push bolt (1) 1
T—10 | Push bolt (3) 2 T—22 | Push bolt {2}

T-11 Protective plate 1 T-23 Push bolt (6)

T—12 | Jack (5} 1

When ordering tools, please specify the part nec., parts name and
quantity by reference to the list of tools on the drawing of

completion,

6-23
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CHAPTER 2.

ASSEMBLING

Fig. 6-48

Fig. 6-49

Vertical shaft

Bush

Bush

Flat spring

\ Upper side
mﬁwer side

N

Bearing number

-1 Bearing case (1)

Fig. 6-50

Flat spring

Spacer

Bearing housing (1)

The assembling work shall be performed in the reverse

order of dismantling, and here only cautions in assembling will be
described. For standard dimensions in assembling refer to details
given in Part 7 {(Maintenance and inspection procedures).
When performing the assembling work, be sure to tighten the nuts,
bolts and screws positively.

1. Gear pump

(1} When installing bushes in pump housing, with bush inside
with groove facing inside (on the side of gear.). {Refer to
Fig. 5-48)

{2) When mounting gear, apply grease to bush.

{3} Tighten adjusting screw of relief valve to specified point.

(4)

After assembling, confirm that it can be rptated lightly and

then install it on SELFJECTOR.

2. Vertical shaft

1)

(2}

(3)
{4)

Incorporation of vertical shaft parts into frame shall be
performed prior to incorporating horizontal shaft parts.
tnstall flat spring and angular contact ball bearing using
care not to place them upside down. {Refer to Fig. 6-48
and 6-49.)

Before instailing the flat spring, install spacer on the top of
bearing housing (1}. The spacer is available in four thick-
ness; 0.5 mm, 1.0 mm, 1.5 mm and 2.0 mm. Select spacer
of an appropriate thickness so that the dimension “A" in
Fig. 6-50 will conform to the applicable dimension in
Table 6-8.

When dimension A is measured, remove O-ring installed
under the bearing housing.

Spring retainer shall be fastened securely to bearing case.
After mounting in frame, confirm easy turning by hand.

6-24
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Table 6-8
Model |SJ20T. P, EH | SJ25T, P, EH|SJ30T, P, EH| SJ40T, P, EH |SJ6OT, P, EH
Di”f.i'.s.'on 15-2.0 15-2.0 0-05 10-15 1.0-15

3. Horizontal shaft

{1)
(2)
(3)
{4)
(5}

{6)

{7}

(8)

After assembiing vertical shaft parts, assemble horizontal
shaft parts.

Install bearing retainer on bearing housing (3) side of
horizontal shaft before installing the bearing.

Contact surface of gear boss and spiral gear shall be com-
pletely adhered.

In installing horizontal shaft, attention must be paid not to
damage lip surface of oil seal.

Install bearing retainer in tightening it evenly.

If oil is adhering to friction pulley inside and friction block
lining, wipe oil off completely (in which case avoid washing
with highly volatile oil such as gas oil, etc.).

When installing friction block to friction boss and then to
frame along with electric motor, it is recommended to hold
with rubber ring, etc. to prevent falling of friction block
{Refer to Fig. 6-51).

After assembling horizontal shaft, confirm that it can be
rotated by hand.

4. Operating water supply equipment

(n

In installing O-ring on operating water chamber, be carefuf
not to cause O-ring to twist.

{2) After installing the operating water supply equipment on
vertical shaft, tighten socket tighten socket set screw of
operating water chamber and confirm rotation along with
vertical shaft.

5. Bowl

(1) Each O-ring must be installed with care not to cause it to
twist.

{2) In incorporating main cylinder in bowl body, it is
recommended to apply lubricating oil to sliding part of
main cylinder.

{(3) Be sure to apply Molykote to each threaded part.

{4} Knock and key of each part shall be completely put
together.

5]  To assemble discs, place disc (3), provided with a distance

piece on inside surface as well as on outside surface, at the
lowest position, and assemble discs {2) on disc [3). Assem-
ble all other discs one by one in order of their original
assembly as much as possible with care to hold each disc
firmly. (Refer to Fig. 6.52)

Rubber ring

Fig. 6-51

Dise (1)

Disc {2}

Disc {3}

Dise {3) in the lower-
maost part is provided
with distance piece on
the reverse side, t0o.

Fig. 6-52

e
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(8)
Top disc
| )
Disc ! |I Distributer {7}
i 4+
t
]
1
Dimension “T'' about 0 ~ 2 mm
Fig. 6-53
Heavy liquid
Tally mark chamber
Bowinut
{8)
Tally mark]
{9)

Fig. 6-54 Bowl hody

n

Clamp nut

Tally mark

ﬁ j Lock ring
Fig. 6-55

Since Disc is apt to cause a play owing to phenomenon, in
such a case, incorporate a proper number of pieces of spare
Disc in addition according to Fig. 6-53.

In incorporating the bowl in SELFJECTOR, for prevention
of causing damage to O-ring of operating water chamber,
apply |ubricating oil to operating water chamber of
operating water supply equipment.

In order to prevent unbalance, align the tally mark of bowl
nut and heavy liquid chamber with the tally mark of bowl
body. (Refer to fig. 6.54)

After assembling bowl! in SELFJECTOR, use cap nut spanner
to tighten cap nut positively.

6. Frame cover

Install frame cover and secure it with lock handle. Then
install lock ring to inlet pipe, using care to align socket cap
screw of lock ring with groove of inlet pipe.

Install and hand tighten clamp nut. Check that the top end of
the inlet pipe is flush with or higher than the top surface of
the clamp nut. Then, using a wooden hammer, tighten it
until alighment of tally marks is achieved.

NOTE

As taper of impeller breaks in or wears, tally marks on clamp nut
and lock ring tend to advance. However, this kind of shift of tally
marks is no problem even if it occurs. Be sure to tighten clamp nut
positively until it is firmly seated,

if, however, tally mark shift is 180 deg. or more, replace faulty
parts with new ones.

§/ Stamp “'IN"
N
g IN
-
l..l:per hood Piping side
side
B

Fig. 6-57

(2)

Tighten socket cap screw of lock ring fully until it comes in contact
with inlet pipe, and finally install and tighten plug.

In case of assembling, be sure to fit orifice to the positic
of arrow in Fig. 6-66, Fig. 6-57. (If orifice is not install
flowmeter won't indicate correct flow rate).

626
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1. List of inspection Table 7-1
Time *7
Item Part Contents 3
, months 1 year | 2 years
2 000H 8,000H |16,000H
Frame |Upper frame inside Perform inspection and cleaning in
& Operating water | paying special attention to adhesion of *1
frame drain outtet sludge to frame inside, etc.
COVeT impeller {1) | Tapered part _
Perform cleaning. *1
Impeller {2) Impeller
Bow!l 1Al parts Perform cleaning in accordance with -
maintenance procedures.
Discs Inside and Inspect for corrasion, missing of
outside distance piece, cracking in key groove,
eic. *1
Set of discs In case of shortage of elasticity of the
set, take necessary steps in accordance *2
with maintenance procedures,
Bowl body Inside Inspect for corrasion of flaws.
*1
Fitting part inspect for flaws on tapered part.
with vertical 1
shaft
Threaded part Inspect for traces of flaws or seizure,
When any abnormality is found, *1
take necessary steps in accordance
with maintenance procedures,
Sliding part Inspect for flaws of sliding part with
main cylinder, When any abnormality
is found, take necessary steps in *1
accordance with maintenance proce-
dures,
Bowl hood Inside Inspect for corrosion or flaws, When
any abnarmality is found, take neces- -
sary steps in accordance with mainte-
nance procedures,
Distributor Inside and Inspect for corrosion, When any ab-
cutside normality is found, take necessary .
steps in accordance with maintenance
procegures.
Key Inspect for deformation on top of key, *1
When any abnarmality is found, take
necessary steps in accordance with
maintenance procedures,

i
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Part

Contents

Time *7

months
2,000H

1 year
8,000H

2 years
16,000H

Bowl

Various O-rings

Qutside

In case of extreme damage due to aging,
abrasion or cracking, replace by a new
one.

1
*8

Main seal ring

Qutside

In case of extreme damage due to aging,
abrasion or cracking, etc., take neces-
sary steps in accordance with mainte-
nance procedures.

*1
*8

Main cylinder

Sealing surface

Inspect for flaws, When any abnormal-
ity is found, take necessary steps in
accordance with maintenance proce-
dures.

*1

Pilot valve

Sliding part

Inspect for flaws in sliding part with
valve guide and bowl! body. When any
abnormality is found, take necessary
steps in accordance with maintenance
procedures.

*1

Sealing surface

Inspect for flaws, When any abnormality
is found, take necessary steps in accord-
ance with maintenance procedures,

*1

Valve seat

QOutside

In case of extreme damage due to
aging, abrasion or cracking, etc,, re-
place by a new one.

*1
*8

Ver-
tical
shaft
parts

Vertical shaft
{with pinion
attached)

Fittfing part
with bowl

Threaded part

Inspect for corrosion or flaws, When any
abnormality is found, take necessary
steps in accordance with maintenance
procedures.

*1

Fitting part
with bearings

Inspect for abrasion due to aging. When
any abnormality is found, take neces-
sary steps in accordance with main-
tenance procedures,

Gear tooth

Inspect for tooth touch. When any ab-
normality is found, take necessary steps
in accordance with maintenance proce-
dures.

*3

Bearing

Replace by a new one.

*4

Upper springs

Inspect for any damages, and measure
free length. When any abnormality is
found, take necessary steps in accord-
ance with maintenance procedures.

Spring retain-
er {2} and
Retainer

Contact part
with stee! ball
(1/2™

Inspect for abrasion, When any ab-
narmality is found, take necessary
steps in accordance with maintenance
procedures,

Flat spring

Inspect for any damage and shortage
of elasticity. When any abnormality is
found, take necessary steps in accord-
ance with maintenance procedures.




Time *7
ftem Part Contents 3 1ve 2 year
nths year s
D 000H |8-000H | 16,000H
Ver- | Bearing case Contact part Inspect for abrasion. When any abnor-
tical | (3) with steel ball mality is found, take necessary steps in o
shaft {1/2") accordance with maintenance proce-
parts dures,
Steel ball Outside Inspect for abrasion or damages. When
(1/2") any abnormality is found, take neces- o
sary steps in accordance with main-
tenance procedures,
Lower spring Inspect for any damages, and measure
free length. When any abnormality is o
found, take necessary steps in accord-
ance with maintanance procedures,
Hori- | Spiral gear Gear tooth Inspect for abrasion or damages. When
zontal any abnormality is found, take neces- *3
shaft sary steps in accordance with mainte-
parts nance procedures,
Bearing Replace by a new one, *5
Harizontal Key groove Inspect for flaws of threaded part and
shaft Safety joint key groove, and abrasion of safety
groove joint groove, When any abnormality is O
found, take necessary steps in accord-
ance with maintenance procedures.
Friction Frictional sur- Inspect for abrasion. When any abnormal- *g
block face ity is found, take necessary steps in *g
accordance with maintenance procedures.
Lubricating oil Replace or replenish in accordance with o
maintenance procedures,
Brake | Brake lining Frictional sur- | Inspect for abrasion. When any abnormal-
face ity is found, take necessary steps in *8
accordance with maintenance procedures.
Opera- [Waterchamberj Operating Cleaning shall be performed in accordance
ting  [cover and water passage with maintenance procedures *q
water |waterchamber
supplY | Operating
equip- |water disc *1
ment _
IOperating - *q
water nozzle
Pro- | Leakage Sliding part Take necessary steps in accordance with o
‘tectivel detector Seal surface maintenance procedures,
equip- : -
quip Sludge dis- Bearing
ments charge Ol soal Take necessary steps in accordance with o
switch maintenance procedures,
Spring
Various
switches and
. O
solenoid
valves Seal surface
Gen- | Various oil Lip surface In case damages and deformation are *g
1.aral seals Spring found, replace by new ones.
1tems
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NOTE:
Those signs used in the above table have the following meanings:

*1.  Since the cleaning interval of bowl differs according to the
properties of oil to be treated, the inspection shall be
conducted according to the cleaning schedule of bowl.

¥2. Six months after ship has entered into service, and at time
of dismantling and assembling.

*3. Inspection interval for vertical and horizontal shaft parts
shall be one year and two years, respectively. However,
since they can be visually observed when lubricating oil is
replaced, the inspection shall be conducted at the time of
replacement.

*4  Vertical shaft is primarily designed for high speed rotation
and considerably gets affected by variation of load and
furthermore once bearings are damaged, it greatly affects
other parts, so the bearings for vertical shaft parts shall be
replaced with new ones every year or 8,000 hours, whichev-
er occurs first.

*5  As horizontal shaft has low speed rotation and less variation
of load, bearing shall be replaced every two years or 16,000
hours, whichever occurs first,

*6. Abrasion extent differs according to the number of times of
starting and stopping and the freguency of use, so the
inspection period shall be decided upon actual results.

*7. As inspection interval may vary greatly with oil to be
treated and so on, the “Time"’ in this table shall be regarded
as a standard.

*8. As the packing is a consumable part, with the exception of
those being provided as spares, please an order separately.

2. Maintenance and inspection procedures

2.1 Bowl

Though the life of each part of bowl cannot be generally
determined because it is related to the property of oil to be
treated and operating conditioné, we will show you as a tentative
standard the scope of possible repairs and the limit of use
requiring replacement, which are as follows.

Moreover, it is impossible to express a limit to corrosion in
definite value. Originally, corrosion is greatly governed by the
environment of use and using conditions. Even in the case of
marine use, the extent of corrosion is multifarious depending on
the property of oil to be treated. Especially, in the case of fuel oil
treatment, since the mixing-in of sea water may happen, we
should consider the corrosion environment to be severe and the
maintenance and inspection should be performed carefully.

= MAINTENANCE AND INSPECTION PROCEDURES masssssssssssssssesssssesss—



1)

2)

3)

Inspection points

al As corrosion is liable to happen at the part where sludges
adhere and accumulate, in order to prevent corrosion, it
is requested to set, a proper discharge interval and at the
same time enforce strictly a cleaning at the time of
overhauling.

b) The parts of bowl, except for a part, are made of
stainless steel, but it does not necessarily follow that no
corrasion will happen for bowl| parts under severe
conditions. it will happen as pitting. Further, since how!
is exposed to high stress, there is a possibility that fine
cracking originating from pitting will happen. Conse-
quently, inspection must be conducted with great care.

{nspection procedures

a) Perform thorough cleaning and remove adhering matter.
b} Visual inspection

¢} Liquid penetrant examination

Actions to be taken against corrosion

a) As for pitting, remove corroded portion with grinder,
confirm by visual inspection and liquid penetrant
examination, and in case no abnormality is found, the
bowl| parts can be used further.

The limit of removal with grinder shall be less than 0.5%
and after applying a grinder, buffing (more than #250}
shall be performed.

b) In case lineal defect (cracking) occurred or grind-
finishing was applied a great deal, it is necessary for you
to contact our Company or service agent and perform
replacement of parts and balance adjustment. Anyhow,
do not repair by welding such parts as have cracking,
pinhole or corrosion, etc.

2.1.1 Discs

1)

2)

3)
4)

In case corrosion is found, depending on the degree of

corrosion, replace by a new one.

In case more than two distance pieces next to each other

spot-welded on ocutside of disc {in case of disc set in the

lowest part, both inside and outside) are missing, the disc
shall be replaced by new one,

Cracked ones shall be replaced. Do not repair by welding.

In case key groove has been deformed, repair or replace it.

a)l Those whose side has been torn off as shown in Fig. 7-1
shall be repaired by striking with a hammer. However,
striking shall not be performed so strongly as making the
thickness so thin or as damaging its original shape.

b} Those which have been so torn off as causing crack shall
be replaced. Deformation of key groove is mainly
observed for 4th to 5th disc counting from the top. This
is caused by the fact that in setting discs in distributor,
the discs have not been pressed well. So, full attention
must be paid in setting discs in bowl,

Crack

—\

Deformation

Fig. 7.1



mm MAINTENANCE AND INSPECTION PROCEDURES masssssssssssssssssssssssssssssressmnn

5)

2.1.2
1)

2)

3)

4)

5)

In case elasticity of disc set has become short, new discs
(normally one or so) shall be added. Those discs being piled
up and not in close contact condition at the time of
manufacture will gradually be brought into close contact
while they are tightened with bowl nut and subjected to
centrifugal force. As a result, a gap is formed between top
disc and disc. This will not only worsen separating efficiency
but also will cause unbalance. Accordingly, in order to fill
the gap, new discs must be added. At the time of overhauling
a bowl, be sure to confirm the number of piece of Disc in
accordance with the Fig. 6:63 and insert in addition a proper
number of pieces of Disc as required.

Bowl body

Clean every O-ring groove. If the grooves are rough, repair
with fine sandpaper. In case repair by sandpaper is
impracticable, the groove width may be widened by
machining if it is less than 0.5 mm,

In case passing holes of operating water and both water
chambers for opening and closing are clogged with scale,
they shall be fully cleaned.

In case sludge is piled up at sludge discharge ports,
thorough cleaning shall be performed.

In case abnormal shock acts on bowl by dropping it from a
high position or by falling ,down of heavy object, the
inspection shall be conducted by us.

Inspect if there is any trace of flaws of slip generated
between bowl body and vertical shaft and contact area with
vertical shaft. in case the contact area on both sides is more
than 2/3, it shall be used as it is.

.



2.1.3 Bowl hood

1) Fitting part with bow! nut.

2) Fitting part with bow! body.

3}  Threaded part.

4} Fitting part with heavy liquid chamber and light liquid
chamber.

5) Grooved parts for O-ring {Inspection shall be conducted
when Q-ring is removed),
In case any flaws are found for the above parts, they shall

be repaired with a set of files or oilstone.

2.1.4 Distributor

1) In case the upper end of key is deformed, it shall be
repaired or replaced according to the degree of
deformation.

2.1.5 Various O-rings
O-ring is, among consumables, one of the parts which are
most consumed. lts life differs according to the various
conditions such as properties of oil 10 be treated, separating
temperature and the number of times of starting and stopping
of SELFJECTOR. Judgment of life and inspection shall be
performed according to the following method, but even in case of
no abnormality, those O-rings used for one year shall be replaced
by new ones. Furthermore, in fitting O-rings, O-ring grooves must
be cleaned without fail.
1) Life of O-ring
By bending back the O-ring by fingers in the circum-
ferential direction, inspect if there are any flaws, cracks or
abrasion in O-ring and in case no abnormality is found,
push it by nail and if it returns to original status, it shall be
used again and in case any abnormality is found, it shall be
replaced by a new one,
21 O-ring in light liguid chamber
Except for abnormal cases such as leaking of sealing water
or aging of O-ring, no replacement is required.

2.1.6 Main seal ring

The service life of main seal ring varies with the operating
conditions of SELFJECTOR (in particular, sludge discharge
interval and properties of sludge). With main seal ring installed on
bowl hood, its sealing surface shall be cleaned and carefully
inspected. Normally, the packing will be deformed as shown in
Fig. 7-2, but if A" is less than about 0.5 mm, it can be used as it
is. On the other hand, when meta! powder is entangled in sealing
surface and its size exceeds 60% of sealing surface length {B),
replace. {It is better not to remove metal powder entangled).

7-9

Bowl hood

\

Main seal ring

Fig. 7-2
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2.1.7 Main cylinder

1) Inspect if any flaws are on sealing surface (in contact with
main seal ring). In case there are flaws, they would damage
main seal ring and cause leak of sealing water and disturb
normal operation. Since the surface is often damaged in the
case of dismantling, take special caution in its handling. In
case of minor flaws, these shall be repaired with oilstone.

2} The sliding surface between bowl body is plated with hard
chrome and seldom gets flawed. If it gets flawed, take due
caution as wear of O-ring will be accelerated.

2.1.8 Pilot valve

1} Inspect for flaws in sliding surface between valve guide and
bowl body. If there is any flaw, bear in mind that wear
of O-ring will be accelerated thereby. Further, in the case of
dismantling and assembling of pilot valve assembly, be
careful not to give damage to O-ring. in case of minor flaws,
repair with oilstone.

2) Inspect sealing surface (in contact with valve seat) for flaws,
if any. If there is any flaw, it will cause damage to valve seat
and operating water will leak, making normal operation
impossible. In case of minor flaws, repair with oilstone.

3} Valve seat
Take out valve seat from pilot valve assembly, clean the
sealing surface and inspect carefully. If foreign matter is
entangled or the seat is deformed (more than 0.3 mm),
replace by a new one.

2.2 Vertical shaft parts

The vertical shaft parts drive bow! which is heavy and
rotates at high speed by means of friction force of conical part on
top of vertical shaft. Accordingly, a satisfactory maintenance is
very important as it would directly affect the balance of bowl,
contact of bowl with frame, vibration and damages of various
parts. The life of vertical shaft parts, different from that of each
part of bowl, is not governed by the properties of cil to be
treated, but they are composed of many parts requiring
replacement after it is put into operation for certain fixed hours,



—

—

2.2.1 Vertical shaft

1

2)

3)

4)

B)

6)

Since corrosion may happen on the part above the upper
bearing fitting part, it shall be inspected well and shall be
replaced according to the degree of corrosion.

In case there are partial flaws on fitting part with bowl,
they shall be repaired and smoothed with a set of files and
sandpaper. If the flaws are formed in a continuous ring
shape, it shall be replaced.

In case threaded part has partial struck flaws, it must be
repaired and smoothed with a set of files and sandpaper.

As for abrasion of fitting part with bearings, if the inner
race of bearing is slippery, it must be replaced.

If the teeth of pinion are rough and have slight abrasion,
they shall be repaired with a set of files, sandpaper and
oilstone. In case of abnormal abrasion, it shall be replaced
together with spiral gear.

Center deviation of vertical shaft shall be measured at
tapered part, fitting part with lower bearing and middle
part of the shaft. It shall be limited to less than 5/100 mm
and if it is over 5/100 mm, the shaft must be replaced.

2.2.2 Upper spring

1)

Even when only one spring has been broken or cracked, all
must be replaced by new ones,

2) If there is any spring whose measured free length.is shorter
by more than 1 mm than regular dimension, all shall be
replaced by new ones. One set of springs shall be six having
a uniform installing load {Refer to Table 7-2),
Table 7-2
Model SJ20T,PEH | SJ25T,P,EH | SJ30T,P,EH | SJ40T,P.EH | SJGCT.P.EH
| euler 34 35 36 a4 46
imension
{tm/m)
.2.2.3 Spring retainer {2), bearing case (3}, steel ball (%)
In case the dimension of spring retainer (2), steel ball (%"}
and bearing case (3} as assembled is smaller by more than 1 mm
than the dimension “A or B, recheck these parts and if there is
any abnormality, replace by new ones {Refer to Table 7-3).
Table 7-3
Model SJ20T,P,EH |SJ25T,P,EH | SJ30T,P,EH | SJ40T.P,EH |SJBOT,P,EH
Dimension '
‘ oy 61.5 61.5 66.5 75.5 76.5
Dimension
g 31 31 33 37 37
(m/m)
7-11
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2.2.4 Flat spring
1) Broken or cracked spring shall be replaced by new one.
A 2)  Measure height of spring as in Fig. 7-4 and if it is less than
A’ mm, repiace by new one. (Refer to Table 7-4).

Fig. 7-4
Table 7-4
Model SJ20T,P,EH | SJ2BT,PEH| SJ30T,P.EH] SJ40T,P.EH | SI60T,P.EH
Dimension A" 3 3 1.5 5] 6
{m/mi}

2.25 Steel ball (%2"')

1) Those having a deep ring-shaped flaw at the part contacting
spring retainer {2}, etc. shall be replaced.

2.2.6 Lower spring

1} One which has been broken or cracked shall be replaced by

2.2.8 Height of flat spring

Whenever the lower spring retainer, angular bearing case,
steel ball or flat spring is replaced with a new one or the height of
flat spring {dimension “A" in Fig. 6-50) is lower than that speci-
fied in Table 6-8, replace the spacer to obtain the correet spring

height.

a new one.
2) In case the measured free length is shorter by more than 1
mm than regular dimension, replace by a new one. {Refer
to Tahle 7-5).
Table 7-5
Modei SJ20T,P.EH| SJ2BT,P.EH | SJ30T,P.EH | SJ40T,P,EH | SIBGT,.P.EH
R
d.eg‘”af 33 37 43.5 56.5 60.5
imension
{m/m)
. 2.2.7 Height of vertical shaft
- N A The standard height after installation of vertical shaft shall
g ! be as shown in Table 7-6. {nspection of various parts mentioned
_ B above shall be conducted so that height of vertical shaft will meet
J l the standards {Refer to Fig. 7-5}.
L B
1
Fig. 7-5
9 Table 7-6
Model SI20T,P,EH [ SJ25T,P,.EH| SJ30T,P.EH| SJ40T P.EH | SJE0T,P,EH
Dimension A" 0+1.0 0+x1.0 0£1.0 0+£10 9110
Dimension "B" { 60£ 1.0 60+ 1.0 7510 84+ 1.0 83+1.0
{m/m)

..



2.3 Horizontal shaft parts

Horizontal shaft parts transmit driving force to gear pump
and, through vertical shaft, to bowt. Though the structure is not
particularly complicate and its maintenance interval is longer than
other parts, full attention must be paid as improper maintenance
might make its operation impossible.

The life of horizontal shaft parts, like that of vertical shaft
parts, is not governed by the properties of oil to be treated, but
they are composed of many parts requiring replacement after
being put into operation for certain fixed hours.

2.3.1 Spiral gear

1) The life of spiral gear cannot be decided uniformly since it
is governed by various conditions, but in case of good gear
teeth touch and normal abrasion, the spiral gear can be used
until the thickness of abraded gear teeth becomes 2/3 of
the normal dimension.

2) At initial stage of operaticn and after replacement of spiral
gear, the abrasion may go on temporarily until the gear
teeth get used to, and after a certain period it will become
fixed, and this is a normal phenomenon.

In case the abrasion goes on extremely, an inspection is
necessary because some discrepancies are in other parts.

2.3.2 Horizontal shaft

1} In case threaded part has partial struck flaws, it must be
repaired and smoothed with a set of files and sandpaper.

2) As for abrasion of fitting part with bearings, if the inner
race of bearings is slippery, replace by a new one.

3) In case the key groove has been abraded and widened, it
must be replaced.

4) I¥ the shaft diameter of sliding surface between oil seal and
collar is worn by more than 0.5 mm than regutar dimen-
sion, it must be replaced by a new one. (Refer to Table

7-7).
Table 7-7
Mode| SJI20T,P.EH | SJ25T,P,EH { SU3CT,P.EH | SJ40T.P,EH | SUBOT,P.EHS
Regular 55 62 62 70 70
dimension
{m/m)

2.3.3 Friction lining

As the life of friction lining is governed by the number of
times of starting and stopping, it cannot be decided uniformly. If
the thickness of any lining is found to have been abraded to 3.5
mm {original thickness 7 mm}, all linings shall be simultaneously
replaced with new ones,

e
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2.4 Gear pump

Generally speaking, except for periodical inspection,
dismantling inspection is unnecessary, but in case of abnormal
sound or short capacity or oil leakage, the pump must be
dismantled and checked, and if any abnormality is found, it must
be replaced with a new one.

2.4.1 Safety joint

In checking safety joint by peeping through the clearance
between SELFJECTOR frame and unremoved pump outside, if
deformation or breakage is found, it must be replaced with a new
one,
2.4.2 Pump gear, shaft and bush

Peeping through the clearance from the frame cutside, if
it is found rotating eccentrically or abnormal sound is heard,
dismantle it for inspection.
Inspection shall be made for gear teeth touch, clearance between
shaft and bush, abrasion or clogging with foreign objects. In case
of small flaws, the tooth surface shall be repaired with oilstone
and if repair is impossible, it shall be replaced with a new one.

2.4.3 Relief valve

When the capacity becomes short or in case of suction
impossibility, it is mostly due to foreign objects clogged in the
relief valve. In that case the valve shall be dismantled and cleaned
well. Further, it is necessary to confirm the position of the
adjusting screw (adjusting pressure to be 4.0 kg/cm?). If the
screw is fastened too tight, pressure would rise unnecessary high
and it would cause overload. If fastened too loose, it would cause
suction impossibility.

2.5 Lubricating oil
In handling the lubricating oil, attention must be paid to

the following points.

1) When changing the lubricating oil, stop SELFJECTOR,
then drain lubricating oil and those matters adhering to the
inside wall of gear case should be cleaned out.

2) In changing the lubricating oil with new one for reasons of
abnormal phenomena such as emulsification, etc., it is
helpful to sample small amount of old lubricating oil as
data upon making a study.

3) In pouring the lubricating oil, attention must be paid so
that foreign objects may not mix in and when necessary, it
shall be poured in through filter net.

2.6 Brake equipment

Except when early stopping is required, it is desirable not
to apply the brake as far as possible.

If SELFJECTOR has been stopped by brake, it must be
released without fail in order to avoid overload of motor upon
starting again.

&



2.6.1 Brake lining

As the life of brake lining differs greatly according to the
number of times of use and cannot be decided uniformly, the
lining sha'l be inspected periodically.

If the thickness of brake lining is found to have been
abraded to 6.5 mm loriginal thickness 10 mm}, it shall be
replaced with a new one.

2.7 Operating water supply equipment

This equipment supplies operating water to the bowl open-
ing and closing mechanism which automatically discharges the
sludge settled in the bowl.
Since clogging with fur or parking and O-ring damage will cause
decrease in water pressure, shortage of water, and make bowl
opening and closing inoperative, it is necessary to make checking
and cleaning with good care.

2.8 Protective equipments

In operating SELFJECTOR, the trouble which happened at
the starting of operation can be found by the operator. However,
after the machine is put into continuous running, the operator
would normally leave the place of installation. Accordingly, in
case a trouble happens during his absence, unless the trouble is
found at an early stage, it would bring about a great damage.
Therefore, in order to detect the abnormal condition and to give
an alarm or to stop the supply of oil to be treated, SELFJECTOR
is provided with the following protective equipments.

e

Table 7-8
N f
gme © Purpose of use Rermarks
equ ipment
To detect abnormal condition when Calied
Leakage the oil to be treated flows out at "leakage
detector sludge outlet or heavy liquid outlet detector”
due to some reason. (L.D.).
Sludge Called
discharge To detect whether sludge has been “sludge
switch discharged from the bow| or not. discharge
switch (5.D,).
2.8.1 Leakage detector {Refer to Fig. 7-6) .

This detector consists of tank, cylinder and float switch.
During operation, the cylinder is closed and if oil leaking for
some reason or other accumulates within the tank, the float is
pushed up and actuates a microswitch to inform the outside of
the trouble. During sludge discharge, the cylinder is opened so as
to cause discharged siudge to flow out to the sludge tank.

The tank inside may be corroded with contamination due
to sludge. In the electrical circuit, insulation failure due to
disconnection or poor contact may arise.

Float switch
Tank
Peeping
cover Cylinder
Fig. 7-6
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Fig. 7-7

Micro switch

In case of defective functions, the following steps shall be
taken.

1) Confirm air cylinder control air pressure (4 ~ 5 kg/em?).

2} Inspect float switch and for disconnection of wire or poor

contact in the solenoid valve electrical circuit and if any
failure is found, repair or replace.
When the whole float switch was removed and pushed up-
ward, if the LED {No. Q) provided in the Automatic Con-
trol Panel is lighted, there is no abnormality in the electric
circuit except solenoid valve {SV6G).

3) Clean up the tank inside, check for float contamination,
corrosion or damage, etc. and if any abnormality is found,
repair or replace.

4) Inspect O-ring of valve rod and if seal failure is found,
replace by a new one.

5} Inspect spring for damage and if defective, replace by a new
one.

[NOTE]
Do not open the peeping cover during operation.

2.8.2 Sludge discharge switch (Refer to Fig. 7-7)

This detector is composed of a part functioning by the
collision with sludge discharged from the bowl and a part
converting the motion into electric change, and confirms
discharge of sludge.

As for the mechanical part, corrosion or damage may
happen for bearings and spring due to sludge adhesion and sludge
entering into the inside, or poor insulation may happen for
electric circuit due to snapping of wire, poor contact and sludge
entering.

After SELFJECTOR completely stopped its running, the
functions shall be confirmed by removing this detector and by
checking if the lever can be easily rotated in the counterclockwise
direction by fingers and be returned to its original position when
released. In addition, confirm limit switch operation.

In case of defective functions, after washing out the stains
due to sludge entering by light oil, the following steps shall be
taken.

Moreover, at this time comfirm the working condition of
Microswitch by turning on or off the light of LED {No. 1) of
Automatic Control Panel.

1) Inspect if there are flaws or aging for oil seal and if any
abnormality is found, it shall be replaced with a new one.

2) Inspect if there is any damage or corrosion for the spring,
and in case any abnormality is found, it shall be replaced.

3} Inspect if there is any damage or corrosion for the bearing,
and in case any abnormality is found, it shall be replaced.

4) Inspect if there is any corrosion on the shaft, and in case
any abnormality is found, it shall be replaced.

5) Inspect if there is any snapping of wire, poor contact or

poor insulation, and if any abnormality is found, it shall be
repaired or replaced. ’

6) Even after completion of above actions, if the detector
would not recover its good condition, the whole shall be
replaced with new one.
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Countermeasure
Phenomenon Cause - - Remarks
Action to be taken Matters for confirmation
Qil flows Amount of To'be proper arrr:ountrof sealing Refer to
out to sealing water is gg;r:rr).tAd;ust the sealing water Tahle 5-13~
heavy a little. Clean up Y type strainer. Table 515
l|qu1-d out: Regulating valve pressure Setting the pressure of
let side setting is low. Reducing Valve is set to
6 or @ 2/min. while
letting the water flow.
Inspect water shut valve,
Wrong selection Replace with praper gravity Conform ¢il temperature Refer to
of graviry disc disc. and specific gravity. Fig. b-3~
{Inside diameter Confirm feed rate. Fig. 5-7
is 100 big)
Oil temperature Raise the temperature 1o the Perform repair of heater and Refer to
has dropped. temperature designed at the temperature control valve. Table 5+3
time when gravity disc was Inspect electric or steam
selected. sysiem.
Discharge pressure | Open the discharge valve. Normally, discharge pressure
on light liquid out- on oil side is designed to be
let side is high. less than 2 kg/cm?.
Sealing water is Replace main seal ring with When sealing water is supplied
leaking. new one. confirm if it flows to sludge
Repair damaged part on discharge part.
surface of main cylinder.
Revolution speed | As friction clutch is slipping, Investigate the condition of
of bowl has friction block shall be abrasion of friction lining.
lowered. adjusted or replaced. Inspect gear case for leak
In single phase operation. from oil seal.
Check up wiring connection.
Excessive amount | Adjust operating water Perform measurement of Refer to
of discharge pressure. sludge discharge quantity. Table 5-25~
{For partial discharge type Table 526
onty).
Bowl has not Inspect solenoid valve.
Clean up operating water disc.
been closed Clean up Y type strainer.
completely. Replace O-ring with new one,
Oil flows Bowl has not Refer to the action to be
out to been closed taken as described in the
sludge out- completely. above “phenomenon’”
fet side. column (Ol flows out to

heavy liquid outlet side).

Damaged main
seal ring.

Replace with new one.

Damaged pilot
valve.

Repair damage on pilot

valve and O-ring seat surface.

Amount of
operating water
for closing bowl
is a little.

Inspect the Strainer of
Solenoid Valve {SVZ)
Set the Timer long (T600Q)

Operating water
for closing bowl
drains off.

Inspect it plug screw with
nozzle is clogged
Repiace "O-ring’” with new one.

5.
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Countermeasure
Phenomenon Cause - - - Remarks
Action to be taken Matters for confirmation
Water is Quantity of Actually measure the flow Refer to
mixing in sealing water or rate of sealing water and re- Table 5:13~
oil replacement placement water and adjust Table 515
warter is large. the timer of sealing water or
replacement water.
Bowl cannot Replace bow!l O-rings.
opened. Clean up bow! and operating
water supply equipment.
Raise operating water Confirm aperating water for Refer to
pressure. opening bowl timer. Table 5-11
(For partial discharge type
only).
Water outlet of Shorten the sludge discharge Find a proper sludge discharge ¢ Refer to
bowl is clogged. interval. interval based on studge con- Table 5-10
Clean up the bowl. tent in oil to be treated and Table 5-26
Adjust discharge quantity. trials.
Wrong selection Beplace with proper gravity Confirm temperature, specific | Refer to
of gravity disc. disc. gravity and feed rate. Fig. 5-3~
Fig. 5-7
improper oil Adjust to proper oil tem- Perform repair of heater and Refer to
temperature perature, temperature control valve. Fig. 5-3
Inspect electric or steam sys-
tem.
Feed rate is Adjust to proper feed rate. Refer to
too much. Fig. -1~
Fig. 5.2
Revolution As friction clutch is slipping, Confirm whether any leakage
speed of bowl friction block shall be from oil seal in gear case is
has lowered. adjusted or replaced. happening or not.
Feed rate Relief valve of Adjust relief valve.
is reducing. | gear pump has
worked.
Capacity of gear Inspect and replace defective
pump has lowered. | parts.
Air has been Retighten joint part and valve
sucked midway gland.
in pipings.
Strainer has been Clean up strainer,
clogged.
Revolution speed | As friction clutch is slipping, Confirm whether any leakage
has lowered. friction block shall be ad- from oil seal in gear case is
justed or replaced. happening or not.
Safety jointis Replace with new one. Check for any compulsion in
broken. pipings or mixture of foreign
matter.
Electric Defects in driving | Adjust friction clutch.
an%f'?ge:ged system Replace bearings. Perform Check up the installation
; reassembling. height of flat spring.
Electric motor is | -Repair electric motor. Check up wiring connection.
out of order. In single phase operatian.
Qil to be treated Refer to actions described in
is leaking from the column “0il flows out to
bowl. sludge outlet side’".
Relief valve of Adjust relief valve.
pump has been
fastened ex-
cessively.

-
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Countermeasure
Phenomenon Cause - - Remarks
Action to be taken Matters for confirmation
Abnormal Discharge Set properly the discharge Confirm the existance of Refer to
vibration or interval is too interval. sludge remaining in the bowl. | Table 5-10Q
abnormal long.
fw(;:ngns Quantity of dis- Set the Quantity of discharge | Confirm the existance of Refer to
pens. charge is too properly. sludge remaining in the bowl. | Table 5-26
small, {Only Partial Discharge Type.}
Amount of Inspect the Solenoid Valve Confirm the existance of Refer to
water opening and Strainer. sludge remaining in the bowl. | Table 511
main cylinder is
small,
Failure in bowl Clean up bowl.
. Refer toFig.
Add one or more discs. 653 g
strekmblie correctly tally Refer to
arks, key groove or Fig. 654
knock pin.
Remove contact with non-
rotating parts.
Readjust the balance of Refer to
bow|. Table 1+1
Defects in Replace ball bearings with Inspect the amount of
vertical shaft new ones. lubricating oil and degree of
parts deterioration.
Tighten spring retainers Check spring itself for fatigue.
properly.
Defects in hori- Replace ball bearings with Inspect the amount of
zontal shaft new ones. Jubricating oil and degree of
deterioration.
Retighten spiral gear fixing
bolts.
Replace horizontal shaft key
with new one,
Rubber plate has Replace with new one. Confirm if anchor bolts are
hardened. fastened uniformly.
Supporting base Reinforced robust structure. The vibration of oil purifier
is weak. will differ when the ships at
sea and at anchor.
Moreover, it will also differ
depending on the R.P.M. of
main engine.
Lubricating Water mixed into | Replace lubricaitng oil. Confirm whether the lubricat- | Refer to
oil has been gear case ing cil complies with our Table 5-9
emulsified recommendation or not.
g; ?[,2?:2: Clean up operating water
. . drain outlet.
ing oil has
been reduced.| Oil seal for hori- Replace oil seal with new one.
zontal shaft is Supply additional lubricating Confirm whether amount of Refer to
abraded or . s .
d J oil. oil is proper or not on oil level | Table 57
amaged. gauge. Fig. 6+9

~
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as to attain the backpressure,
oil temperature and flow
rate within the above scope.

Set value of
Control Panel is
not correct.

Reset the value in accordance
with the Faragraph of 1.7.3.

Countermeasure
Phenomenon Cause - - Remarks
Action 1o be taken Matters for confirmation

Alarm of Backpressure is Give a backpressure of

Water not acting upon 1.8~ 2.0 kg/em? =
Detector 1he oil side. e}
gives 'a Variation of set Backpressure = 0.1 kg/cm? 9?
warning value is great. Qil temperature +5°C 5
frequently Flow rate t 5% g
{E-HIDENS Adjustment shall be made so )
11 Type) ©

JO [BNUElY LOIONIISU| 38U} 01 JaJay

Remarks: Single or plural causes and actions are considered for one phenomenon.
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SERVICE NETWORK

To ensure perfect after-sale service, we have established our
agents at various places for after-sale service, technical guidance
or parts supply; please use these agents.

HOW TO ORDER PARTS

Upon ordering the parts, please inform us of the following
particulars.

Your correct order will lead to our prompt and assured
defivery of ordered parts.

{1} Nameplate
Please inform us of the Model and Mfg. No. which are
indicated on the nameplate installed on the machine.

(2) Parts name

{a} In case of spare parts
Please inform us of PARTS No., name and quantity
in accordance with the spare parts list.

(b} In case of tools
Please inform us of PARTS No, name and quantity in
accordance with Tool List.

{c} In case of other parts
Please inform us of PARTS NOQ., name and quantity
in accordance with the parts list shown in Drawing
for Completion.

W oo
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mm SERVICE NETWORK

Houston
— Athens ———————— Los Angeles
Genoa@ ————— San Francisco
Reykjavik @ Chicago
Paris
———— Flonerdam@ Seattle @3
———Bolswa rd.
Gothenburg ' Toronto
Copenhagen@ Boston @
Helsinki r—- Halifax
Hamburg@ Rio de laneiro
Moscow Sao Paulo
i
1| [ Warsaw ﬁ
| <
e
‘ -~
> &
o s dy:)
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1
l ’ | ’
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( =
by
i 1.5
Q.EJ;Q
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Durban
Auckland
} ©3 Engineer stationed
Tokve & parts stocked
Y (O : Engineer stationed
Alger L Kawasaki(D)
Busan () -
Sydne
Bangkok — y y
Smgaporefm— - Melbourne
Jakarta(@ ——— .
apei
Hong kong P
Manila () Kaohsiung ()




AUSTRALIA &

NEW ZEALAND

© : Engineer stationed and parts stocked

(O : Enginner staitioned

Office or Warks Address Phone Telex Cable Address
Mit_sublshl Kakoki 2-1, Ohkawa-cho, Kawasakiku, 3842129
Kaisha, Ltd. Kawasaki, Japan 044-333-5361 3842831
Kawasaki Works » 3P
. ; 25 Smith Street
1;‘;‘;"; ‘;ftD‘]‘j;' East Chatswood (at rear) 02407-1002
: v ’ Australia
1. L. Gajah Mada No. 116, 627838
@ P.-T.Oyamalwd. | 1 ta Indonesia 634447 41166
Singapore Daito 12 Wan Shin Road, Jurong
@ Engineering (PTE}) Light Industrial Estate, 2614715 24170 SINGADAITO
Lid. Singapore 2262
R 3085R, Magsaysay Blvd.,
1-152
@ o el Comer V. Cruz St., Manila | 00221 prAoITs. | sEacom
T D-403, Philippines
@ Tai Ho Marine 6 Lee Hsiung St., Ku-8San :g igigg 71439 TAIHO
Engineering Co., Ltd. | District, Kaohsiung, Taiwan 5513016 KAQHSIUNG
Consolidated Room No. 909 Korea Express 44-1145
@ Maritime Bidg., 12111, Choryang-Dong, | yy 230 53759
Engineering Inc. Dong-ku, Busan, Korea
Mitsubishi Kakoki Room 1407, 14 FL, Inter- 2203402
Kaisha, Ltd. national Plaza, Anson 223404 23386
Singapore Office Road, Singapore 0207
Mitsubishi Corpora-
tion in Jakarta ﬁ“ﬁ“&?ﬁ:ﬁr‘fj's?ﬂé ::;a“' 333909 44225 MITSUBISHI
Representative Plisat. lndones;a 333636 HONGKONG
Office, Mach., Dept. ’
Mitsubishi Corpora- .
tion (Hong Kong) ;i\lv::r?dllrl;:{]gcngi;ad 5294381 73213 MITSUBISHI
Ltd. Mach. & Fuel ’ ’ HONGKONG
Hong Kong
Dept.
, o 9 Fl. Dusit Thani Bldg., 946 2330560
hf[r‘}tf‘;l""g‘ COMPAY | Roma, 4th Raod, Silon, 2330758 2628
(Thailand) Ltd. Bangkok, Thailand 2330758
Mitsubishi Australia
Ltd. Melbourne Level 45, AN2 Tower 55
. ' ISHI
Branch, Machinery Collins 5t., Melbourne, 654-1022 30318 MITSUBIS
. . A "\ MELBOURNE
& Motor Vehicle Victoria 3000, Australia
Dept.
Mitsubishi New 19 Fl., Quay Tower 29
' MITSUBISHI
Zealand Ltd. Custons St., West Auckland 1, 774879 2435 AUCKLAND NZ
Trade Dept. A New Zealand

14
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UNITED STATES, CANADA & SOUTH AMERICA

Office or Works

Address

Phone

Telex

Cable Address

®

Diesel Power Inter-
national, Inc.

7700 Westbank Expressway,
Westwego, LA, 70094, US.A.

504-436-9510

584448

@

Sanborn
Associates, Inc.

25 Commercial Drive,
Wrentham, MA. 02093,
U.S.A.

617-384-3181

910-380-9466

5111 Leary Ave.,, N.W.

Janeiro Depto
Maquinas e Projectos

@ Hatch & Kirk Inc. Seattle, Washington 98107, 206-783-2766 32-8714
U.S.A.
Cullen 710 Windmill Road Dart
R mouth, Nova Scotia B3B 9024636200 019-31521
Canadian Inc.
1C2, Canada
Mitsubishi Interna-
tional Corporation, 520 Madison Ave., New York, _
New York Mach. N.Y. 10022 U.S.A, 212:605-2633 | 12482
Div. A
Mitsubishi Interna- Suite 2100, Tohn Hancock
tional Corporation, Center, 875, North Michigan MITSUBISHI
Chicago Branch, Ave., Chicapo, Illinois 60611, 312-266-5600 254152 CHICAGO
Mach. Div. A U.S.A.
N.litsulb(ijshi Inter.na- AtlarllltilglRichfiSeld gla;al, 555 MITSUBISHI
tional Corporation, | South Flower §t., 23 Fl 213-977-3700 | 673139 LOSANGELES
Los Angeles Branch, | Los Angeles, Calif, 90071, CALIF
Mach. Div. U.S.A.
1:/‘[1tsulbcishi Inter.na- SBlll;te '.’;0008, :._];:)lor? B;nk MITSUBISHI
jona &orporatior, g, 00 LA NOTha S 415981-1910 | 278288 SANFRANCISCO
San Francisco San Francisco, California CALIF
Branch, Mach. Div, 94111, U.S.A.
l:.[itsu]b(ijshi lntelina- ;uitt.e 28‘23, S:al;'{(lie First MITSUBISHI
tonal {orporation, ational Bank BYCg., 206-682-0744 | 328752 SEATTLE
Seattle Branch, 1001, 4 Ave., Seattle, WASH
Mach, Div. Washinpton 98154, U.S.A.
Mitsubishi Interna-
tional Corporation, 2 Houston Center, Suite 3800, MITSUBISHI
Houston Branch, Houston, Texas 77002, U.S.A. 713-654-4474 175442 HQOUSTON TEX
Mach. Div
Mitsubishi Canada Suite 2181, Commerce Court,
L., Toronto West Tronto 111, Ontario, 416-362-6731 065-24288 ],\rdéTRS(;J;,;Z%INT
Office, Mach. Dept. Canada
Mitsubishi Canada 28 FL., Granville Square, 200
Ltd., Vancouver Granville St., Vancouver B.C. 604-682-0666 04-51327
Office, Mach. Dept. V6EC1G6 Canada
Mitsubishi Corpora- Rua Libero Badaro, 425, 35/37
do Brazil, S.A. Andar, Sao Paulo, Brazil 229-1411 1121927
Mitsubishi Corpora-
tion do Brazil, S.A. . .
o o Avenida Rio Branco, 123 MITSUBISHI
Filial do Rio De 8-Andar Rio De janeiro R.J, | 22+6632 2123390 RIODEJANEIRO

X



EUROPE
Office or Works Address Phone Telex Cahle Address
The Federation of .
@ T Hafrarhvoli Vid Tryggragotu,
icelandic Fishing o] 29500 2090
Vessel Owners (LIU) Iceland P.O. Box 893 Reykjavik
373 Park Alle Box 40, NICON
HE-PRES DK-2600, Glostrup, 02-45-2122 33302 oI RACT
Copenhagen, Denmark Cop AGE
SRS Consulting 2000 Hamburgéd, .
Engineering Hurmme Isbiitte ler Kirchen- gj&gg:gg‘; 2174316
Office weg 71, West Germany
Welplaatkade 19, Rotterdam-
. Botilek, the Netherlands
V. '
Golten Service B P.0. Box 7340, 3000 HH 010-167900 28565
Rotterdam
ETO services P0stbus: 101, 8700 AC Bolsward 05157-2300
B.Y Indastriepark 4, 8701 PN Bols- 051574380 46641
e ward the Netherlands
. . Salita S. Nicoelo, 2R 16125,
Luigi Lupi Genoa, Ttaly 010298223 270060
Mitsubishi Corpora- Bow-Beils House, Bread
tion, London Branch,| Street, London EC4M 9BQ), 01-236-2060 888251 MILSUBT:SSI
Mach. Dept. United Kingdom LONDON EC4
Mitsubishi France 3 Avenue Hoche, 75008 Paris, MITSUBISHI
(5.A.) Mach. Dept B | France 755-9724 650000 PARIS
Mitsubishi Hellas
) 3, Mitropoleos Street MITSUBISHI
.E.E. ’ -
gepf ABusmess Athens, Greece 3248115 215332 ATHENS
Mitsubishi Corpora- Pensjonat Zgota 00-031
tion, Warsaw Warszawa, U1 Szpitalna 27-8421 814319 mlTSUB[SHI
Office 6, Poland ARSZ‘AWA
Room 706-708, Dom 12
Mitsubishi Corpora- Krasnopresnenskaja, 253-8286 MITSUBISHI
413387
tion, Moscow Office | Naberezhnaja Moscow 253-8279 MOSCOW
123610, U.S.S.R.
MIDDLE EAST & AFRICA
QOffice or Works Address Phone Telex Cable Address
House of Trade & (965)3986194
7 Contracting P.O Box 25.18 Safat, 13026 (965)-3986197 30014
CO.W.L.L. Safat Kuwait (965)-3986198 | 30138
Mitsubishi Corpora-
tion, Bureau de 12, Rue Docteur Lucien 607511 52689
Liasion d’Alger, Reynaud Alger, Algeria 607489

Algeria
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MITSUBISH! SELFJECTOR EXCELLENT-SERIES
INSTRUCTION MANUAL

MODEL  SJ20T, SJ20P, SJ20EH
SJ25T, SJ25P, SJ25EH
SJ30T, SJ30P, SJ3CEH
SJ40T, 5J40P, SJ40EH
SJ60T, SJ60P, SJE60EH

Date of issue: APR. 15 1988
1st Revision: APR, 15, 1989
2nd Revision: OQCT. 1, 1992
MITSUBISHI KAKOKI KAISHA, LTD.
MACHINERY DESIGN DEPARTMENT

Kawasaki Works: 2—1, Okawa-cho, Kawasaki-ku,
Kawasaki-shi, Kanagawa, JAPAN
TEL: (044) 333-5357
TELEX: 3842-129
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