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This instruction manualr issued with yolda.gear ' and

Controllable Pitch Propellers, is prepared for use by operating-
personnel.

Operators should familiarize themselves with working principles
of the equipment and with the inatructions and precautions con-
tained herein._' :

Keep this book handy for reference at all times, BO that proper
and correct operating instructions can be observed and followed.

When using the book, note that all part'numbers mentioned,
unless otherwise stated, refer to the drawing number appearing
in the upper right hand corner of each page. If reference 1s
made to other drawings the part is designated with drawing
number and part number.

No dismantling or adjusting work should be started, unless the
appurtenant instructions have been carefully studied, so that
the work sequence 1s clear and all necessary tools can be at
hand.

It is of paramount importance that extreme cleanliness is ob-
served during all work on the equipment. Sand, dust or other
impurities are detrimental to hydraulic and pneumatic equipment,
and are most likely to impair the functioning seriously. Keep
therefore hands and tools clean. Use clean linen rags - never
cotton waste - when cleaning parts.

Direct all correspondence to our adress:

A.5.Volda Mek.Verksted
Volda - Norway

Telephone: Telex no: Telegrams:

Volda no. 42334 (vomek n} "verkstedat”,Volda
(Q?O) 76114

(090) 82134 (mobiletelephone)
Telefax: .
(070) 79903 .

135

g



9 VOLDA L

Dato
AS Yolda Mek. Yarksted
F.0.box 205, N-8101 Volaa, Norway ngn.
TABLE OF CONT, ACG 850 W/PF 700/1CC
1. Description Page no. Drwg. no.
1.1 Front side 136
7.2 Table of contents
1.3 Foreword 135
1.4 Data sheet I 194a
1.5 Data sheet II 194b
1.6 Reduction gear 34
2. Mountin startin instructions.
2.1 Position and lining up of gear 33
2.2.1 Starting and operation procedure 123
2 . 2 . 2 (1} " " " 1 24
2 . 2 . 3 il 1) " n “‘ 25
3. Maintenance and oil recommendation.
3.1.1 Routine maintenance ' ' " 50
3.1.2 " 1" 51
3.2 Recommended oil types. 32
4, Fault_finging and correction,
4.1.1 Fault finding and correction 46
4 . 1 2 (1] tl (1] . 1 1 29
4 . 1 . 3 " n " 1] -I 30
4 . 1 . 4 )] [1] 1] 1t 49
5. Part lists and drawings.
5.1.1 Gear CG 850 886 vV 30153/
5.1.2 " " 887 v 30247
5.1.3 " " 888
5.2 Suction filter . , 178 v 40007
5.3. Gear manou@ering valve
5.3.1 Re-stru-si-ko valve . 583 Vv 40016
5.3.2 Sru-si valve 585 vV 30163
5.3.3 Reduction valve 582 Vv 40018
5.3.4 Safety valve } 581 vV 40017
5.4 Clutch
(ortlinghouse 0-002-333-64-002) 737 Vv 30195
5.5 Contrcl shaft 646 v 40019
5.6 Bearing shell, Anti clockwise v 30060
5.7 Piping diagram v 30171
5.7.1 Modified hydr. syst. soft clutch valve VA 302906
5.8 Electric stand by pump 502927
5.9 PF 700/1CC 877-878-879 V 30244

TA TRYKAEA AS



"

.

VOLDA

AIS Volds MeX. Yerksled

P.O.box 205, N-8101 Yolda, Horway

Takle of cont.

‘ ACG 850 - Inst. 894-8G3 |Date

Sign.

Description Page no. Drwg.no
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7.0 Brochures.
7.1 0il cooler, A.P.V. Baker
7.2 0il pump, TYRONE
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7.4 Clutch valve, ORSTA
Spare parts/Tool.
10 pcs. Thrust blocks 200498
1 pc. Thrust block w/hole for temp. alarm 300684
4 pcs. Spare filter, Parker 502629
4 pcs. Emergency bolts for clutch M24%x2, L=B60
1 pc. Hose : 301264
1 pc. Bearing 502775
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! linstallation no: 892-893. ‘Type ACG B850 w/PF 700/1CC
Proveller diameter:........:: .......... e e e aaaenan P, i
NUMDEY Of Dlades:. . ... vt oo ineersranennnneannennnnis . a
propeller direction of rotation:...... Enticlockwise . {left hand)
Sterntube gland, distance L; .................... G am e oum
Reduction gear ratio:..... A 12 S G
Gear backlash:.......... e et maseaaeasesaateanan ram
Friction clutch type main gear:..Qrtlingb0u5¢.9799273337é4"002“000
Friction clutch type PTO:. .. .Qrilinghouse 07002-833-75-001
Friction clutch pressure main gear:......... cecanavanaes 22 bar
. |Friction clutch pressure PTO:..... %uieveevecannannnsanan 22 bar
‘J’\Servo 0Ll PrESSUL R & i v s enseanenseananensnnsna Ceeeeeena. 24 bar
) Maximum oil pressure, safety valve:............ e eeeae. bar
Control oil pressure:...... N e s amaeat et seae e a e bar
, Lubrication oil pressure:.............. Chee e e +e+.. 2-4 Dbar
0i1 pump: B Type: ‘tyrone 25500 A3D
RPM : )
. Capacity: 1/min. at..... RPH
Approx. oil gqn;gpéé'in géar:... .... ..u‘.......;........ 630 1ltr.
Air preésﬁre,”égpgfg ;emo?e_qontrol: ........ ceciesanean " bar
Max. air pressure fibm transmitter“vélQe (prdp.)... ..... “‘bar
Min. air pressure from transmitter valve (prop.}........ bar
“Nax. air pressure from transmitter valve {(engine}....... bar
':) Min. air pressure from transmitter vélve {engine) ....... bar
Air pressure, supply pneudvne positioner:....:.......... bar
Air pressure, aut. pitch control:........... Ceane s e bar
Bearing clearance, output ‘shaft (neg):',,,9:}379;??, .. mm
Thrust bearing, axial clearance (néw):....?:?.f.?:?.,... mrm
Bearing clearance, pinion shaft (new):....gig?f?:??.\. mm
Pinion shaft, axial clearance (newi:......9=3:?.9:5..... mm
Clearance aft sterntube bearing {(new):............... .- mm
Clearance, aft sterntube bearing (wear limit);f ......... mm
Clearance, forward sterntube bearing (new):............. mars
‘klearanbe, forward sterntﬁbe bearing {wear limit):. ... .. faif
L Gearbox oil temperature:.,......... e R 5% oC
“:.-‘:’
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Pressure switch set poin;s:‘ '
alarm high servo oil temperature. SRRREEERERE e.... 60 0c
alarm high ‘%, mperature in sterntube: ........ PR M
Alarm hlgh temperature in thrust bearlng ........ .. 60.":’C
Putomatlc start and. stand by pump..... e m e e 17 bar
Indication of clutch "Engaged-Disengaged"....... . 10 "
‘Indication of "Bridge“-"Engine Room" control...... "
Alarm low Servo pressuxe ...... e ... 18 .
2larm control'pressure ........................... 4 "
Alﬁrm }?w clﬁtch pressure et .-  '1§ i
Alarm low lubrication oil pressure ............... 1,5 "
Alarm fallure lubrication oil Pressure ...... e .. "
Auto stop stand by pump,........,; ............. v "
Request stop main énéine'by extra low lub.oil pressure §
Alarm low air préssure ......................... ‘. "
Signal overload. air pressure ..... e et e e e bar )
Alarm low level in gravity'tgnk. 0il level abt. 10 cm above bottom.
Pull up for proééller hub.’ ﬁé‘
CP 42/3 - 47/3 - 5273 distance a o mm.
Tension of bolts: i
Blade bolts - 1 Prestressing angle....... 6, cord . .m,at ? . ...
Guide bolts : " . ©, cord..... mm,at O
Flange bolts : " . .°, cord.. mm, at ® . .=
Servocyl:bolts : i W . O, cord..... mm,at-¢;x 9+ L
uSérvocylmbolts.' : Tighténing tor&ﬁé ......... 250.... .kpm
Gearhousing ‘bolts: M42: Tlghtenlng torgque 170 kxpm
Tightening torque for sCcrews qual 12 9 - M 10 = 7,6 kpm
. ‘-,Q : ' o M.1l2 = 3,3 "
SR L M1 = 33,0
] v . ma20= 64,3 v
o N . M 24 = 111,0 kpm
Tightening torque for stainless screws qudal 7,8 and 8,9
' ” ’ M 10 = 3,6 kpm .
. M 12 = 6,2 '
M 16 = 15,5 *

194 b (AML 91%b)
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Reduction gear
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The reduction gear is a single-stage gear with helical toothed,

case hardened and flank ground gear wheels, built into a gear-

box of cast iron.{1l).

The shafts are bedded in pressure oil lubricated bearings (12,
The output shaft is fitted

lo and 11) lined with white metal.
with a thrust bearing (Michell - bearing)
the propeller thrust.

{31 and 32) to absocorb

The hydraulic servomotor is built into the bull gear wheel and

the slide valve (9 and 8) is placed in the servomotor piston. (3}

Pitch variation is attained by moving the slide valve (9} via

the guide ring (22}.

The clutch is fitted on the forward end of the pinion shaft.

It is hydraulically operated and its operating oil pressure should

not drop below a pressure as indicated in "Data

This is the approximately required o©il pressure

system.

The gearbox shall have a surface temperature as
Sheet", by adjusting the water flow through the

Sheet.”
in the hydraulic

stated in

oil cocler.

"Data

The safety valve (J-17-22) is adjusted to open at the max oil

Pressure stated in "Data Sheet."

Lubrication pressure on bearings to be as stated in "Data Sheet."

Check the c©il level in gearhousing freequently.

34
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1. The push-pull rod in the propeller shaft should be moved
as far astern (into the shaft] as possible.

2. Fit the shaft coupling preliminarily to the shaft as described
under"Shaft-coupling Mounting®. (J-99} e

3. The lining up of the gearbox can now be carriled out in
the usual way with 10 mm clearance between the flanges.

4, Bolt the gearbox to the bed using clearance bolts and four
fitted bolts. The fitted bolts are to be mounted on
each side at the forward and after end of the gearbox.

5. Dismount the shaft coupling, and move 1t back to give
access to the push-pull rod coupling.

6. Push the servomotor pilston rod (J-03-3} to its extreme
forward position.

7. Smear the threads with "Molypan" or similar and screw the
flanges on to the rods ends. If the push-pull rod is too
far aft to allow fitting of flange screws (53) with the
flange in place, insert the screws in the flange (52}
before this is mounted on the rod. The flanges should be
flush with the thread ends on the reods, (See drawing).

8. Smear the flange screws (53}, with "Molypan". Push the
servomotor piston aft and screw the flange screws into the
piston red flange by hand. (By moving the piston, the
control handle on the reduction gear should simultaneously
be moved to "ahead" piltch}.

If it is difficult to reach the screw heads with a wrench,
the pisth can be moved forward by using alr pressure

(7 kp/cm”) at the aft side of the servo piston. (Connect
at one of the hydraulic pump connections and pull control
handle on reduction gear to “astern").

When doing this, it is important to retain the propeller
shaft in its correct position by using a wood spacer
between the shaft and servo.

9. Be sure that the rod spigot enters properly in the piston rod.

10. Tighten the screws (53) properly and lock with locking
screws (71).

11. Mount the shaft coupling as described in section "Shaft
coupling, Mounting." (J-99).

33
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A. Precautions before starting main engine.

—— — e — — ey o A Pt T Y S —— i o st St e e S} T

1. Check the oil level in the gear box. Replanish if necessary.

2.x)0Open air supply valve and adjust the pressure according to
"Data sheet". (For installations supplied with water seperator
and air filter with mechanical drainage, blow off moisture).

3. Set the selector switch for stand-by oil pump in position "Man"
and switch on the main switch for the pump.’

4. Depress the push button on engine room control panel or
starter thus starting the stand-by pump.

5. Check that the o0il pressure are according to "Data sheet.”

Note: The oil pressures may be somewhat higher when the
oil is cold.

6. BSwitch on the alarm circuit.
7.x)Switch over to "Bridge" control.
B.xx)Check that the clutch is disengaged.

9. Check that the propeller is in neutral pitch.

- ———— it e, Tt T T S T Ty ok el ok A -y T Tt . B B M — — A ——

lo. When the main engine is started and the mechanical main oil
pump has gained normal oil delivery, stop the stand-by pump
by means of the push button on the engine room control panel.

11. Turn the selector switch for the stand-by pump in position

"Auto." This pump will now start automatically in case of
main oil pump failure.

X} Not available for installations with mechanical remote

control, and el-hydr. remote control.

xx) Not available for installations without clutch (AG)
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General operating rules.

it . — e i - i e P — N T o —

Check all pressures and the oil temperature reqularly. Any
discrepanicies should be investigated at once.

The servo pressure may vary considerably, especially during
maneuvres, but also during constant operationdue to small
self adjusting movements of the propeller.

The oil temperature should be kept as indicated in "Data
Sheet" by adjusting the water flow through the oil cooler.

The sterntube glands, the servomotor box and the cil pumps
should be checked reqularly for overheating and unusual
sounds.

Regularly check the equipment for oil leaks that may develop.
Keep the equipment clean and tidy.

Check that the oil level in the gravity tank is always at the
top when running.

Changing to engine room control.

— "t o Sy i T et T - — - —

When the contrel of propeller and engine is to be carried
out form the engine room, proceed as follow:

Make sure that the position of the control handles on the

bridge and in the engine room correspond. {For inst. with
control column in engine room.)

Set the change-over valve on the engine room control stand
in position "Engine room control". The electric warning
signals about control transfer to the engine room will
automatically be activated, and the propeller can be con-
trolled from the engine room.

Changing to bridge control.

e —en A R e ek et Lo B A - — T

Before changing to bridge control, make sure that the bridge
and engine room control handles correspond.

Change-over valve on engine room control stand should be
set in position "Bridge control". The electric warning
signals about control transfer to the bridge will
automatecally be activated, and the propeller can be
controlled from the bridge.

Eqge! Trykk ASS
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E. "Finished with engines".

e e e et ——— 7 — ——— " -

1. Switch off the alarm circuit.
2. Switch off the stand-by servo pump main switch.
3x) Shut the air supply.

It may be convenient to combine the "Finished with engines”
procedure with a check on the alarm circuit and a automatic starting
of the stand-by pump. This can be done as follows:

l. Stop the main engine. The stand-by pump should now start
automatically, and the alarm should sound.
Accept the alarms for servo pressure and start of stand-by
pump.

2. Stop the stand-by servo pump with buttons and switch off
its main switch.

3x) Shut off the air supply. The alarm should sound. Accept the
alarm for air supply.

Note: Only for installations supplied with type E and
head tank for lubrication oil.
Tf the installation is provided with a head tank for propeller
lubrication, the o0il pump feeding this has to be switched into
"AUTO" position. Check that the main switch is in ON position.
If the electric supply to the main switch board is shut down,
due to repair etc., the head tank must be filled periodically.
See also paragraph "Propeller lubrication" (J-66).

%) Not available for installations with mechanical and el-hydrau-
lic remote control.

125




VOLDA Routine maintenance J

Dato
ASS Volda Mek, Verksted .

P.0 bax 205, K-5101 Voida, Norway

Sign.

Hydraulic and pneumatic mechanisms are precision units, and their
continious smooth operation depends on proper care. Therefore follow
the instructions given below.

1. Check the 0il level on the gearbox by means of the dip stick.
Replenish if necessary.

2, For installations with water separator and air filter with
mechanical drainage, blow off moisture.

3. Check the o0il level in the gravity tank.

4, Make a visual check on the complete equipement“for oil leaks
that may have developed.

1. The minimum servo oil pressure should be as indicated in "Data
sheet”. If the pressure drops too low, the clutch will slip.

2, Check that the o0il temperature of the gearbox is as indicated
in "Data sheet."”

3. Check the water flow through the cooler now and again.

e e e e e o v ——— R e e e e e oy e T e  — ————— — — —

1. Only for installations supplied with suction filter. Check
suction filter for the pumps. Clean filters on gas oil and
blow off with air blast if necessary.

1. To ensure efficient operation stict attention must be paid to the
0il. If any water has leaked into the o0il system, the oil has to
be changed and the leakage repaired.

2. If a circulation system is provided for the propeller lubrication
approx 3-4 liters of new oil should be circulated through the
system.

Refer to: "Propeller hub lubrication Procedures” (J-66}.

3. x)Replenish anti-freezer with "kilfrost" or similar in cold
weather.

1. x} Change and reactivate air drying substance if saturated.
2. _ Lubricate mechanical control transmissions.

X) Only for installations with pneumatic¢ remote control.

50
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Eve & months.

1. Check mechanical control transmissions. Retighten if necessary.

2.%) Clean the oil filter (J-87). Ensure that the lid fits properly when
reassembling the filter. If the filter leaks, the oil pump will suck air
into the hydraulic system. Remarks: Use sealing washers under the screw
head.

3.%xx} Clean air filters on transmitter valves, and screens in drier output
conditions {J-60-6),.

4.xx) Lubricate moving parts in control columns, also the transmitter valve

plungers (use silicon grease on plungers). (For Hestinghouse transmitter
valves, see "Chart of lubricants summary".

Yearly inspection.

1. Take 0il samples from the gearboc for analysis. The oil analysis should
in addition to normal chemical analysis also include partide counting.
0il clenlyness level should be better than IS0 17/14,
Change oil if necessary.

2. Check the water side of the o0il cooler. If necessary clean it according to
instructions given in section: "0il cooler"”.

3. Examine the gearwheels throughly for faults or cracks.

4. Check pipes and gearbox for leakages.

Every dry-docking, preferably every year.

1. Check the o0il in the propeller hub and take oil samples. Draining and
refilling is described in section "Propeller hub lubrication. Procedures”.

2. Check the sterntube glands for leakages.

3. Check the propeller hub for leakages.

4. Check that the air accumulator in the propeller hub is empty. Remove the

drain plugs (J-01-34) / (J-62-18} at the top and the bottom of the hub and
drain off possible 0il or waters.

If emulsifying oil is used in the system and this has become thick through
mixing with water, it may be necessary to use pressurized air through the
top plug to force it out,

{Max 1 kp/cm2)

4. Check that the propeller blades are undamaged and that all bolts and plugs
" are tight and properly secured.

Every 2 vears.
1. Lubricate the sliding faces of the change-over valve with silicon grease.

x) Valid only for installations with suction filter.
%%} Valid only for installations with pneumatic remote control.

51
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C.P. Propeller Installation
Types: CG, AGG, AG

Recomended 0il Types

|-

1

Dat024/4-92

Sign.

CIL TYPES

for Volada Controllable Pitch Propellers with Reduction gear.

e e e e e e A e e e Rk T PR TR M e e e e N AR P e e e e A M e e e e e W AR e

The following oil types are recomended for use in gearbaox, propeller
and sterntube: x)

Antar
BP
Ca;tex
Castrol
Chevron
Esso

Fina

Gulf
Mobil
Norol
"Nynas
Reginol
Shell

Texaco

Epona 2 100

Energol GR-XP 100

RPM DELO 300 Uil SAE 30 or Meropa Lubricant 100

Alpha SP 100 or Hyspin AWH 100
Chevron DELO 300 SAE 30 or Che
Spartan EP 10D

Fina Giran 100 or Stellano 320

vron ML Gear Compound 100

{Caprano 312 must be confirmed by Volda for each case).

EP Lubricant HD 1DD.

Mobil OTE 18 or Mobilgear G627

Vekselolje CC 100

GL-15

Industry gear EP 100 or ADR 10
Gardinia o0il 30 or Melina oil

Meropa (507 68 + 5Q0% 150} or

0 aor Motor aoil MDI SAE 30
30

URSA 01l Ekstra Duty SAE 3D

%x} In case of sterntube with Cedervall glands use recomended oil

types

from Cedervall.

Max. viscosity 250 cst. at 40 C.
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Fault 1.

It is impossible to change the propeller pitch or the movement is
too slow.
Possible causes:

Insufficient o0il in the system.

Leakage on the suction side of the o0il pump, allowing this
to suck air. 0il is foaming.

Pressure pipes leakages.
Pump ( aggregate) failure.
Leakage in safety valve (J-85). Valve stuck in open position.

Excessive c¢learance in bearing (J-o03-lo)}. Possible oil
leakage from the bearing can be seen trough gearbox
inspection openings.{ For G 380, see (j-03-14) instead of
(T-03-10).

0il is too thin or too hot.

hd
¥

46
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Main slide valve (J-03-9) is stuck. Change to "Engine room"
control and try to operate the propeller with the mechanical

control handle on the gearbox. The spool valve should have

a free movement of approx. 19 mm releative to the piston. If
this is in order, the fault lies in the remote control. (For

G 3Bo free movement is approx. 11 mm).

Switch back teo "Bridge" control and check input and output
gauges on the reduction valve.

If both are normal, check the driers and the valves before
and after the driers for blocked passages.

If input gauge shows less than specified in "Data sheet",
check main pressure gauge on air tank and supply valve.

If input gauge shows more than specified in "Data sheet" and
it 1s impossible to adjust the reduction valve to this
pressure output, there must be:

a. A blockage in the reduction valve or

b. Excessive leakage in the system (this can be heard as a
rustling of air through the valve)=s

In the first case the reduction valve should be renewed or
overhouled. In the second case the leakage must be traced
and rectified.

Leakages in pneumatic valves are mostly due to dirt on the
needle seatings or, more seldom, a ruptured diaphragm.

Special reference no for G 750.
J - 17 - 22 is for G-750 {(J-17-2)

Only for pneumatic remote control.
For other types of remote control, see the guidlines for these.
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B.xxx)Move the brigde control handle and observe the pressure on the "Ahead” and

"Astern” gauges on the remote control panel. If the ahead and astern
pressures are faulty, check in turn the transmitter wvalve (J-83-16), the
direction wvalves (J-83-6 and 7), pitch limit wvalves (J-83-12f and 12 a),
the coupling valve {(J-83-40) and the pneumatic actuator (J-82-10).

C. If the servo oil pressure rises considerably and blows the safety valve
when the slide valve is moved. (With declutched propeller):

1. Seizure in propeller hub or shafting.

2, Seizure in servomotor.
Disconnect the push pull rod connection to determine"of which end the
seizure is. The faulty unit will have to be dismantled for inspection.

D. If the eoil pressure is constant too high:

1. The choke valve in valve block (J-1T7)

2. Restricted pressure line from oil pump to servo.

Fault 2.
Clutch will not engage or is engaged with too low clutch pressure,
Possible causes:

E. 1f the oil pressure is foo low:

1. Same causes as under A,

2. Choke wvalve in valve (J-17)

3. Choke valve spring weakened or broken.

4.¥x} Valve piston sticking.

S.xx} VYalve spring weakened or broken.

F. 1f the ©il pressure is normal:

t. Electric supply cut off. Relays or Solenoid valve damaged.
Wiring broken. Check valve movement by operating the emergency pitch
positioner at each valve coil.

2.xx) Leakage or blockage in the o0il inlet to.the clutch.

3. Insufficient of faulty movement of solenoid valve.

®) For installations with automatic pitch control.

XX ) Not available for installations without clutch (AG}.

Special. Reference no. for G 750:

XK )

129

(J-17-17) is for G-750 (J-17-3 and 4)

{J=-17-14) is for G-750 {J-17-3 and &)

(J-17-35) is for G-750 {J-17-3 and &1}
Only for pneumatic remote control.
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Fault 3.
The clutch will not disengage.
Possible causes: : .
G. If the_propeller shaft rotates considerably slower than with

I. Excessive lubrication of clutch plates, or too thick oil.
2., Clutch piston not completely withdrawn.
3. Insufficient or faulty movement of the solencid valve.

e —— o e e ——— T il o et T e oy T Tt o Ty - i — e ——

—— e o m —— — — — w ———— T —

l. Refer to F1,.
2. Seizure or other faults inside clutch.

Servo oil pressure at full engine speed lower than min. servo oil
pressure specified in "Data sheet™.
Possible causes:

I.

- 1. Choke valve in valveblock (J-17)
2. Spring in choke valve too weak.
3. Same causes as under A.

Fault 5.

Propellex pitch difficult to adjust accurately.
Possible causes:

K.

1. Excessive backlash in transmission between auxiliary servo
and reduction gear{ Ev. tranamission in control stand on
bridge).

Faults in the auxiliary servo.

3. Faults in the remote control system, see in fault finding

prosedure for this system.
Fault 6.

—— e ———

Reduction gear running too hot. (Gearbox oil temperature above
that specified in "Data sheet").
Possible causes:

LC

1. Insufficient coecling water.
0il cooler clogged.
Bearings running hot.

4. Clutch slipping.

x) For AG-installations (inst. without clutch) don't care about the
faults referring to the clutch.
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Rattling noise from gearbox.
Possible causes.
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N. ___If gear rattles_at all engine_speeds:
1. Gearwheels or bearings damaged.
Pault 8.

Excessive 0il consumption. (The gravity tank needs frequent topping
upj .
Possible causes:

0.

1, Sterntube gland leaking.

2.x) Propeller hub leaking.

3. Leakage from oil seal (J-06-4)/(J-102-169) in propeller shaft.

4. Leakage from oil seal (J-06-12) in shaft coupling, or from
plug {J-o06~11}/(J-1lo2-154}.

Fault 9.

Excessive oil consumption. (Gearbox needs frequent topping up).
Possible causes: '

P.

1. Leakage in o0il cooler.

2. Leakage from pipe connections etc.

3. Leakage from oil seal on input or output shaft.
Fault lo.

—— . iy

Gearbox o0il contaminated with water.
Possible causes:

1. Leakage in oil cooler.
2. Bilge water entering gearbox.

3. Condensed air moisture.

x) Only for o¢il lubricated propeller hub.
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INSTRUCTIONS

1) CONSTRUCTION - FUNCTION

1-1) PRINCIPLE OF THE PLATE

HEAT EXCHANGER
The plate heat exchanger consists of a head
built together with a carrying bar, a guide bar,
and a column to a stationary frame.
A follower is suspended between the column
and the head. This movable follower slides
along the carrying bar and is guided by the
bottom guide bar.
The plates are fitted with gaskets (fig. 1) and
each plate is suspended between the fixed
head and the movable follower.
Compression of the plate pack within the
plate heat exchanger frame is accompiished
by either edge or spindie clamping.
Each frame size can be designed with all
connections on the fixed head, or some con-
nections on the follower. Additional iniet and
outlet connections can be provided by using
an intermediate frame,
All APV Baker plates are cold-pressed in var-
ious materials chosen for each specific duty.
The plates are pressed with special corru-
gations which ensures turbulent flow between
the plates and hence high heat transfer coeffi-
cients.

1-2) EDGE-CLAMPED FRAMES
Edge-clamped frames are clamped with bolts
placed along the edge of the head and the
follower.

Depending on the size of the heat exchanger,
this frame type is available both with and
without column.

1-3) SPINDLE-CLAMPED FRAMES

A spindle-clamped frame always includes a
column. The frames are clamped by means .
of one of two spindies which extend from
threaded bushes in the column and com-
press the foliower against the plate pack.
For high pressure, this type of plate heat ex-
changer can also be equipped with boits
placed along the edge ofthe head and follower.
These bolts are not used for clamping, but for
pressure absorption during operation.

1-4y FRAME TYPES

The following designations are given to the

various alternatives:

E: One spindle - stainless - spindle-clamped
Two spindles - stainless - spindie-
clamped
Bolis

. Painted, edge-clamped
Stainless, edge-clamped

Em A







INSTRUCTIONS

1-8) INTERMEDIATE FRAMES

In case of a plate heat exchanger operating
simultaneously with €.9g. up to six media in
one and the same plate heat exchanger, in-
termediate frames are inserted (fig. 7).
These intermediate frames divide the plate
heat exchanger in various sections. The inter-
mediate frames are equipped with exchange-
able corner blocks (fig. 6).

The corner blocks form the connecting link
between the respective sections of the plate
heat exchanger and/or connections for pipes.
Two connecting branches can be provided in
the same corner block with connection to
their respective section in the plate heat ex-
changer {fig. 6).

1.9) SEPARATING PLATES

Plate heat exchangers with more than one
section, but requiring no inlet/outlet bran-
ches in the separation can be equipped with
separating plates (strong sheet, 2-10 mm), al-
ternatively with flow plates equipped with re-
inforced blankings.

Fig.6

FD M1 M2

Fig. 7

M3 M4 BD
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=
—  2.1) ASSEMBLY DRAWING (FIG. 8) FD = Head
Inside the back pocket of this manual you M = Intermediate frame
will find an assembly drawing. This shows all BD = Follower
- principal dimensions as well as connection H = Horizontal connection
specifications and identification. V = Vertical connection

— qﬁg-ie—% \ \

_ D B) h B)

F4____e F4-——---e A 5 4
F3—a—8 F3—<—§ < B3
_ AN | L ~L
Fig. 8 a (see also fig. 4 on page 5) Fig.8 b
1 section 1 section
— 1 pass 2 passes
M1V M21v M3ty MAY
M2V W22y M32v
—_ M11H\ M21H\ M31H\ M41H\
F——-o rol Na) a 0 B
F2 'ew —9 ~—9|] oJ —0 ~5 L
M SM12H Y M *~m22H M M3z M NS M42H
- |0 | 2 ] 4 %
F M1dHs| MaaH~] M3aHN | Madhi, |
4—__-8 2 Lo~ v Voo 9 fa ---e ——B4
F3 a -0 | \ T —3 B3
- || L M13H \[\rtﬁmzsn L M33H L M43H
M4y M24v M3av Madv _
M13V M23v M33V M43V
. Fig.8c
5 sections

*|M|1|2|H|

L horizontally oriented

corner hole number

intermediate frame number from head (FD)
intermediate frame
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2-2) DIAGRAM (FIG. 10)

Inside the back pocket of this manual you
will also find a diagram showing the schema-
tic plate configuration and fiuid flow regime.
The plate pack is suspended between the
head (FD} and the follower {BD).

The gasket side of the plates must always
face towards the head (FD).

On the right-hand side of fig. 10 can be seen
a single plate viewed from the gasket side.
The corner holes of the plate are designated
1, 2, 3 and 4 as shown on the drawing.
Interconnecting lines have been drawn from
the plate pack to the four corner holes of the
plate. The flow channels for each fluid are
marked with a thick or a thin line to ease
identification.

2-3) EXAMPLE

Figs. 9, 10 and 11 show the same plate heat
exchanger with a heating and ¢ooling section
separated by an intermediate frame M1.
The cold fluid enters the heating section via
F1in FD and flows through two parallel chan-
nels in one pass before entering the cooling
section via hole 4 in the intermediate frame.
From here the fluid is cooled in two passes,
each with two parallel channels, before leav-
ing the plate heat exchanger through B4 in
the follower.

The heating medium enters through head (F3
:?D’):D) and leaves again through head {F2 in
The cooling medium enters through foliower
(B3 in BD) and leaves through the corner

N block of the intermediate frame (M12H).

2-4) REFERENCE NUMBERS

The material quality and reference number of
the plates is stated in the top left-hand corner
of the diagram fig. 10 (plate 1075 2356) - this
number designates a plate without corner
holes and without gasket. The letters V at the
bottom and H at the top are explained in sec-
tion 3} PLATES.

2-5 PUNCH CODE

The four digit number shown over the plates
(fig. 10) is a punch code and indicates which
plate corner holes are open to aliow fluid
flow.

For example: 1204* means that this plate is
open in corners 1, 2, and 4, whereas corner 3
(O} is closed.

2.6) SERIAL NUMBERS

The numbers of the diagram - under the plates
- are serial numbers, i.e. indication of the
placing of the plates in the plate pack of the
plate heat exchanger.

Serial numbers start with number 1 for the
head and after that continuous numbers for
each plate, intermediate frame or separating
plate.

When extending the plate pack, the existing
numbers are used, but the new plates are
marked with an extra figure e.g. 16, 17, 18, 18-
1, 18-2, 18-3, 184, 19, 20 etc.

2.7y CAPACITY

The data list on the diagram gives the capaci-
ties and other criteria used for the design of
the plate heat exchanger.

1000 B-GB
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~

4) MOUNTING INSTRUCTION

4-1) SPACE REQUIRED

The plate heat exchanger shouid be placed in
such a way that service and inspection can
easily be effected.

It must be possible to take off guardplates or
insulating jacket, if any, without having ne-
cessarily to remove the connecting pipes.
This must be considered when installing the
unit. All engagements are carried in a
straight pipe section without thermometer,
manometer or draw-off taps at a distance of
100 mm from the unit {(more in case of in-
creased insulating thickness). The distance
to finish-insulated pipes should be 100 mm

-~from the insulating jacket guardplate. The

follower must be free to move along the full
length of the carrying bar as shown in fig. 14.
On at least one side of the plate heat exchan-
ger there must be sufficient space to unhook
the plates from the carrying bar by a slight tilt
away from the vertical (fig. 15).

At the same time it must be possible to tight-
en or remove the clamping bolts and inspect
the plate heat exchanger.

4-2 DRAIN

Idealiy a drain should be located close to the
plate heat exchanger. If the drain leads to
public sewage system, the possible risk of
potlution should be considered. If either fluid
cannot run directly to drain, suitable spill
trays should be placed beneath the unit. If
nfecessary, these should be fitted with a level
alarm.

4-3) PIPE CONNECTIONS

The plate heat exchanger must be connected
up according to the enclosed assembly draw-
ing. All pipe connections must be carried
out in such a way that the plate heat exchan-
ger can easily be opened for inspection.
Threaded connections should be mounted ei-
ther with unions with plane tightening or
unions with conical tightening connected to
bends.

Flanged connections must be removable.
Fig. 16A shows a correctly connected unit
whilst 16B shows an arrangement that must
not be used under any circumstances!

If necessary, a suitable filter should be in-
stalied on the fluid inlet.

Isolating valves are also recommended on all
connections. Thermometers, pressure gauges
etc. should be used as required for moni-
toring the plate heat exchanger perforrnance.
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The maximum permissible difference in pres-
sure between two sections separated by an
intermediate frame (M) is 6 kp/cm? (0.6 MPa).
If the two sections are not equal in size, the
permissible difference in pressure is reduced.

EXCESS PRESSURE PROTECTOR must al-
ways be mounted (fig. 18), if the plant is likely
to develop a higher pressure than that stated
on the machine plate. This condition may a-
rise during pump start-up, expansion or valve
change-over etc.

A

- =

46) LIQUID HAMMERING

The plate heat exchanger is sensitive to liguid
hammering. This can occur during regulation,
change-over, pump start-up etc. In order to
avoid this situation, the use of throttling of
air-operated valves, damping relays in electri-
cal control gear, automatic pump start with
closed valves etc. is recommended.

4.7) SHIELDING

The plate pack must be shielded, when:

* possible splashes may cause damage

* corrosive media are being used

* the working temperature may cause
scalding

¢ required by the local authorities

- EF APV Baker can supply guardplates for all plate
U heat exchanger types. When thermal shielding
is desirable or required, an insulating jacket can
Fig. 18 be supplied. This jacket fits the heat exchanger
5442 exactly and can be taken off without removing
the connecting pipes.
® e
APV BAKER AS
8000 Kolding Denmark
Tel: + 45 5 50 11 33
Telex: 51 345 Therm DK
TYPE/YEAR L 1
SERIAL NO. —
DRAWING NO. 1]
NOM. CAPACITY | L _
HEAT TRANSFER SURFACE m2 [ ]
WORKING PRESSURE Bar [ |
TEST PRESSURE Bar [ ]
VOLUME PROD./MEDIUM Litre
WORKING TEMP:MAX/MIN  °C
T =] | (MPORTANT:
MAX/MIN MM The instructions in the
_ instruction manual are to
be strictly observed during
-t hat installation and operation.
IEANANENENENEEE e
™ L ®
. Fig. 17
1000 B-GB
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INSTRUCTIONS B

4-8) ASSEMBLING OF EDGE-CLAMPED
FRAME (FIG. 19)
« Start by erecting the head (FD).
Secure the guide bar (E) to the head by
bolts and block it up (1), bolt the column (2)
on the guide bar (E).

Place the follower (BD) on two blocks (3)
approx. 200 mm from the head (FD). Place
two spacer blocks (4) at the top between
the head and the follower.

Retain the follower (BD) with a rope (R},
and remove the scotching (1).

Bolt the carrying bar (C) on the column and
the head with the fittings (5).

Fit the fittings with rollers (6} on the follow-
er (BD), so that the rollers are exactly op-
posite each other. Mount the guide fitting
(7) on the follower. Adjust the height of the
follower by means of the roller fittings. Re-
move the blocks (3 and 4) and the rope (R).

Push the follower to the column. Worm the
plates (A} on the carrying bar one by one,
turn them over the guide bar, and push
them towards the head. Insert the plates in
serial-numerical order as stated in the di-
agram. The serial numbers must be up-
wards and the gasket side must face to-
wards the head.

* When all the plates have been correctly as-
sembled, push the follower against the
plate pack - mount the clamping bolts (H) -
apply a high-pressure [ubricant to the
threaded ends of the bolts. Clamping
should be carried out using a ratchet span-
ner (8) or a similar suitable tool.

Start clamping with two bolis diagonally
opposite each other. These bolts can be
tightened almost to the minimum plate
pack dimension. Continue by clamping all
bolts in a diagonal manner.

On completion, the head and the follower
must be completely parallel!

The minimum clamped plate pack dimen-
sion is shown on the machine plate on the
head (fig. 17, page 13).

14 1
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49) ASSEMBLING OF SPINDLE-CLAMPED

FRAME (FIG. 20)

* Applyahigh-pressurelubricanttothethread
of |the carrying and guide bar. Erect the
head (FD), fit in the guide bar (E) with the
gujde pin turning towards the head and
clamp it. Block up the guide bar to horizon-
tal position (1).

¢ Lay|a board (3) on the guide bar - place the
follower on top of this, swing it up towards
the head, and attach it to this with a rope
(R).

e Fit the carrying bar (C) with the guide pin

turning towards the head and attach it.
Place a strong board {4} between the guide
and carrying bar. The two bars must be pa-
rallel.
Adjust the column (2) to correct height by
means of the adjustable ball type feet and
attach it on both guide and carrying bar.
Mount the supporting fittings for the follow-
er on the carrying bar. Remove the scotch-
ing (1), boards (3 and 4), and rope (R).

» Tighten up the nuts (5), and level the frame

by means of the adjustable ball type feet,
which must be unloaded during adjust-
ment.
Applyahigh-pressure lubricantto thethread
and axle journal (6) of the spindle.
Screw the spindle into the threaded bush-
ing of the column. Apply a high-pressure
lubricant also to the thrust pad (7) and the
sliding surface of the carrying bar.

* Push the follower to the column. Worm the
plates (A) on the carrying bar one by one,
tutn them over the guide bar, and push
them towards the head.

Ingert plates/intermediate frames in serial-
numerical order as stated in the diagram.
Serial numbers must turn upwards, and
the gasket side must face towards the head.

* Push the follower against the plate pack,
and insert the push rod (8). Adjust the
height of the follower by means of the ec-
centric axle journals on the supporting rol-
lers, so that the spindle centres with the
thrust pad on the follower. Use a ratchet
spanner (9) (or a similar suitable tool) for
clamping. The clamping measure is indica-
ted on the machine plate (fig. 17, page 13).

.
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5) START-UP AND OPERATION

5-1) CLAMPING

Before the initial start-up, check that the
clamped plate pack dimension is as specified
on the machine plate (fig. 17, page 13) on the
plate heat exchanger in question.

5-2) START-UP

Sudden pressure surges must be avoided as
these may cause leakage or damage to the
plates and gaskets. Pumps should therefore
be started against closed valves which can
then be gradually opened until the desired
flow rate is achieved.

In a plate heat exchanger using steam as the
heating media, the cold fluid should be intro-
duced to the plate heat exchanger before the
steam is turned on.

The above precautions apply to all types
of plate heat exchangers during start-up.
The potential damage possible due to in-
correct start-up increases proportionally with
increased liguid flows and the length of
connecting pipework!

Plate heat exchangers with new EPDM gas-
kets should be started up (initial start-up) by
increasing the temperature slowly, max.
25°C (77°F) per hour.

5-3) LEAKAGE DURING START-UP

During the initial start-up, minor leaks may
occur until the plates and gaskets have
reached their design working temperature
and all sections are correctly pressurised.

5-4) VENTING

When correct working temperature and work-
ing pressure have been reached, the system
must be vented.

The air in the plate heat exchanger is driven
out by the liquid flow, provided that the capa-
city is as stated in the diagram.

Air in a plate heat exchanger reduces the
heat transmission and increases the pressure
drop, thus increasing the risk of corrosion!

5-5) OPERATION

During operation, temperatures and pressure
drops must be regularly checked. Increased
pressure drop and/or falling temperatures
indicate that there are coatings on the plates.
The plate heat exchanger now needs clean-
ing.

During operation, the same precautions a-
gainst rises of pressure must be observed as
during start-up!

5-6) LEAKAGE DURING OPERATION
See section 11 »sFAULT-FINDING«.

6) SEPARATION AND ASSEMBLING

6-1) COOLING AND PRESSURE RELIEF
Before opening the plate heat exchanger, it
must be cooled below 40°C (104°F), and it
must not be pressurised!

6-2) SEPARATION OF EDGE-CLAMPED
FRAME

Keep two diagonally placed bolts clamped -
dismount the rest of the bolts - take care that
the follower (BD) does not keel over!

Loosen the two last bolts uniformly (max. dif-
ference 25 mm) - then push the follower to-
wards the column (fig. 5’1).

NOTE! When using plate heat exchangers
on board ships, the follower (BD) must be se-
cured in order to avoid danger during the
movements of the ship at sea.

6-3) SEPARATION OF SPINDLE-CLAMPED
FRAME

Remove securing bolts, if any - then loosen

the spindle. When using frame types with

two spindles, loosen the two spindles uni-

formly (max. difference 25 mm) - then push

the follower (BD) towards the column {fig. 22).

16
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6-4) INSPECTION / CLEANING

Check every plate gasket carefully!

Before assembling, both plates and gaskets
must be completely clean!

Remove settlings, scalings, cakings, if any,
from the plates.

Where lubricating oils have been used, de-
grease the gaskets and the joint faces of the
plates! Even tiny impurities such as grains of
sand or bristles will cause leakage and may
damage the gaskets.

6-5) ASSEMBLING

If the plates have been dismounted, they
must be correctly inserted according to serial
numbers!

The head has No, 1, and the serial numbers
of the following plates and the intermediate
frames, if any, are No. 2, 3, 4, 5 etc.

The serial number is marked in the top right-
hand corner of the plates - do not forget that
Efpg)gasket side must face towards the head

17
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7) CLEANING

The capacities and resistance to corrosion of
plate heat exchangers depend on the plate
pack being kept clean.

Coadtings on the plates can be removed man-
ually or through CIP-cleaning - cleaning in
place.

7-1) MANUAL CLEANING

After separation of the plate heat exchanger,
remove the individual plates and clean them
with a soft brush and a suitable detergent
(see 7-3). In case of thick layers of scale or or-
ganic materials, the plates can be placed ina
vessel with suitable cleaning fiuid. Do not in
any circumstances use steel brush, metal
scraper or similar scraper tools which will
damage both plates and gaskets. A high-
pressure cleaner can be used with care -
however, never with sand or similar abrasives
added.

7-2) CIP-CLEANING

A condition for using CIP-cleaning {cleaning
in place) is that the coating of the plates is
soluble, and that all materials in the system
of circulation are resistant to the cieaning fluid
used.

Cleaning can also be effected without circu-
lation by pouring a suitable detergent into
the system (7-3).

After some time of standing, wash out the
detergent again with clean water.
Cleaning by circulation requires the estab-
lishment of the necessary circulation system.
For the correct quantities of circulating deter-
gents, see the enclosed diagram.

EXAMPLE OF CiP-CLEANING PROGRAMME

+ Drain-off product residues and cooling /
heating media

¢ Rinse with cold or lukewarm water

» Circulate with warm cleaning fluid
solution

* Rinse with warm water

* Rinse with warm water with softener ad-
ded fo it

* Rinse with cold or lukewarm water

7-3) DETERGENTS

The definition of a suitable detergent is brief
and to the point. Coatings on the plates must
be removed without damaging plates and gas-
kets. It is important not to decompose the
passivating (protective) film of stainless steel
- the film contributes to preserving the re-
sistance of the steel to corrosion.

Do not use chlorine-containing agents such
as hydrochloric acid (HD1)!!!

1000 BGB
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INSTRUCTIONS

EXAMPLES:

¢ OIL AND FATS are removed with a water
emulsifying oil solvent, e.g. BP-SYSTEM
CLEANER.

¢ ORGANIC AND GREASY COATINGS are
removed with SODIUM HYDROXIDE
(NaOH) - max. concentration 1.5% - max.
temperature 85°C (185°F). 1.5% concen-
tration corresponds to 3.75 |1 30% NaOH
per 100 | water.

» FURRINGS AND SCALE DEPOSITS are
removed with NITRIC ACID (HNGQ;) max.
concentration 1.5% - max. temperature
65°C (149°F). 1.5% concentration
corresponds to 1.75 | 62% HNO, per 100 |
water.

Nitric acid has an important constructive
effect on the passivating film of stainless
steel.

7-4y CONTROL OF CLEANING

The plate heat exchanger must be opened for
inspection at reguliarintervals.This is especial-
ly necessary during the running-in period,
until experience has been gained on the ef-
fectiveness of the cleaning process.
Through these inspections, it will gradually
be possible to determine circulation times,
temperatures and chemical concentrations
with great cerfainty!

Insufficient cleaning is most often due to:
* Too small circulation quantity

* Too short cleaning period

* Too low chemical consumption in rela-
tion to the coating of the plates

Too long periods of operation

7-5) CONTROL OF CLEANING FLUID
CONCENTRATION

SODIUM HYDROXIDE (NaQOH) solution is ti-

trated with 0.1 n HYDROCHLORIC ACID

(HC1) with methyl orange or methyl red as

indicator.

NITRIC ACID (HNO;) solution is titrated with

0.1 n SODIUM HYDROXIDE (NaOH) with phe-

nolphthalein as indicator.

The concentration of the cleaning fluid in %
can be calculated from the titration result ac-
cording to the following formula:

_bxnxm,
CONCENTRATION =T ax10 Yo
a= ml cleaning fluid taken out for titration
b= ml titration liquid used for change of
colour
n= normality of titration liquid
m = molecular weight of cleaning fluid
(NaOH molecular weight 40 - HNO,
molecular weight 83).

20
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INSTRUCTIONS

REPLACEMENT
) OF GASKETS

—- n the diagram inside the back pocket of this
manual you will find an order list for gaskets
and details of glue type and quantity. Also
diven is information concerning the degreas-
ing solvent for the new gaskets.

™ The first plate after the head og intermediate

rame is called an end plate and must have a
asket in all grooves. These gaskets are, in
act, two »normal« gaskets cut in half an glued
in place around all grooves. You should

- ¢arefully note how the oid gaskets are as-

embled before removing them!

— 4-1) REMOVAL OF OLD GASKETS
PLIOBOND glued gaskets can be loos-
ened by heating in water at 100°C (212°F).

— The plates are cleaned, and coatings, if
any, are removed.

See section 7-3 on page 19.

+2) CLEANING
ew gaskets and the gasket grooves of the
lates are cleaned with a cloth moistened

with degreasing agent. The giuing surfaces
must be absolutely clean - without finger

irints etc.
- hs degreasing agent use what is stated on
he enclosed diagram.
iternatively, use: TRICHLOROETHYLENE,
- HLOROTHENE VG, ACETONE, METHYL
THYL KETONE or ETHYL ACETATE.
It is important that all the degreasing agent
— as evaporated, before the glue is applied.
his will normally take approx. 15 min. at
0°C (68°F).
—_ It is advisable to clean the gluing surfaces of
tihe gaskets with fine-grain sandpaper instead
Tf degreasing agent.
s

8-3) GLUING
~ ¢ PLIOBOND 25, which is a nitrile rubber
lue on solvent basis (25% solids), is applied

with a brush in a thin layer on the backs of
the gaskets. The gaskets are put to dry in a
clean and dustless place! The gasket grooves
of the plates are now coated with a thin layer
of glue, and the gaskets are cemented into
the grooves. The insertion of gaskets start at
both ends of the plate - and continues with
the straight sections along the edges.

The gluing process is most easily effected by
laying the gaskets and the plates on a tabie -
as the gaskets are cemented into the grooves
of the plates, the plates should be stacked.
The plates with the gaskets are now suspend-
ed in the frame which is clamped lightly, for
rubber gaskets e.q. to the minimum dimen-
sion indicated on the machine plate plus 0.2
mm per plate.

The plate heat exchanger is heated to 90-
100°C (194-212°F) by means of water or
steam - the temperature must be kept for 1%
to 2 hours!

The liquid pressure must be kept as low as
possible. On plate heat exchangers for food,
pipe branches which are not connected to
water/steam must be kept free, in order to
permit glue vapours to escape! If there is no
possibility of heating the plate heat exchan-
ger, it must stand at a place as warm as pos-
sible with dismounted connections. The dry-
ing time will at 20°C (68°F) be approx. 48
hours. At e.g. 40°C (104°F), the drying time is
reduced to approx. 24 hours.

When the giue vapours have vaporized, the
plate heat exchanger can be clamped again

as stated in section 66 on page 18.

T

21



INSTRUCTIONS

8-4) NON-GLUE PRESTOFIX GASKETS
PRESTOFIX is a non-glue gasket designed as
aconventional gasket. It is designed with a spe-
cial tlip-on feature which locks it into recesses
in the gasket groove on the plate. (Fig. A).

hen replacing PRESTOFIX gaskets the old
sket is removed completely. Before fitting the
w PRESTOFIX gasket check that the plate
ket groove is clean and free from residual
bber, particularly in the clip-on pockets.

w gaskets are mounted by means of a small

ol The new gasket is placed in the gasket
grogve and the clip-on features are pushed
wjth|the mounting tool sidewise into the outer
pockets of the groove. Then the clip-on fea-
tures are pressed into the pockets on the inner
side] (Fig. B).

fig. B

The PRESTOFiIX gasket is centred in the gas-
ket groove and locked securely by the recess
on both sides of the gasket groove. Thus the
PRESTOFIX gasket will aiways be able to resist
the tension which will inevitably arise when the
plate heat exchanger is disassembiled. (Fig. C).

The first plate after the head and the intermedi-
ate plates which have no physical contact with
the product are equipped with a glued gasket
as described, see 8.3. However it will seldom be
necessary to change these as their only pur-
pose is to fill out the gasket groove thereby
supporting the rest of the piate pack.

The PRESTOFIX gasket is available for food as
well as non-food purposes. When assembling,
the EPDM quality gasket should be wiped with
a cloth wetted with silicone oil to facilitate the
separation from the connecting plate when dis-
assembling the plate pack.

fig. C
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INSTRUCTIONS

9) REPLACEMENT OF PLATES

Before inserting a spare plate in the plate
pack, it must be checked that the spare plate
is identical with the defective plate - the
same corner holes open, and the marks V
and H must face right.

A defective 4-hole plate can be removed from
the plate pack without inserting a spare
plate, if the adjoining 4-hole plate is also re-
moved. The new number of plates will then
be =52

This changes the clamping measure of the
plate pack to M1 which will be:

M (5-2)
S

M = The original clamping dimension stated
on the machine plate.

8 = The original number of piates in the
plate pack.

The transmission area of the plate heat ex-

changer is reduced in relation to the original

number of plates. At the same time, the pres-

sure drop will increase.

10) RECONSTRUCTION

The modular construction of the plate heat

™ exchanger ensures an easy extension or pos-

sible reduction in the capacity. {Fig. 24).

APV Baker's files contain the data of all sup-
plied plate heat exchangers. All the customer
has to do is to state the type designation, serial
number and the wanted change - and APV
Baker will submit a suggestion/quotation for
the reconstruction.

1000 B-GB
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11) FAULT-FINDING

11-1) DECREASING CAPACITY

In case of reduced heat transmission and/or
increasing pressure drop, the plate heat
exchanger must be opened and the plates
cleaned - after that, the exchanger is
clamped again to the dimension stated on
the machine plate.

11-2) LEAKAGE - VISIBLE

* Check if the plate heat exchanger is opera-
ting with higher pressure than the permissi-
bie working pressure.

If so, the pressure must immediately be re-
duced to the correct working pressure.

¢ Tighten up the piate heat exchanger - how-
ever, never under the stated minimum dimen-
sion!

Never tighten up, when the plate heat ex-
changer is under pressure!

Check that the head and the foilower are
parallel after tightening-up!

¢ Separate the plate heat exchanger for in-
spection. Check if the plates are deformed or
fouled. Check that the gaskets are eiastic,
non-deformed, and that the faces of the
joints are clean. Clean very carefully alil
plates and gaskets before assembling the
plate pack - tiny impurities such as sand
grains may cause leakage!

= |f the plate pack is still leaky after cleaning
and tightening to minimum dimension, it is
recommended that you change the gaskets,
» |eakage through the drain holes of the
gaskets may occur. The reason is either that
the gasket to the drained area is defective - or
that the plate is badly corroded in the drain
area!

11-3) LEAKAGE - NON-VISIBLE

The leakage is ascertained by the fluids get-
ting mixed and is due to holes in one or
several plates - it can only be repaired by
replacement of the plate/s in question.

A suspected leakage can be localized in the
following ways:

e Remove the pipe on one of the lower pipe
connections - then put the opposite side un-
der pressure.,

If the medium continues to run out of the
lower pipe connections - after the pressure
has stabilized - several plates are leaking!
Dismount the plate pack and check each
plate carefully.

Check suspected plates with a dye pene-
trant!

e Separate the plate heat exchanger, and
put all plates to dry.

Suspend the piates in the plate heat exchan-
ger again and re-ciamp. Circulate medium at
full capacity on one plate side {(every second
plate channel). Keep the other plate channels
un-pressurised and free from liquid!

Stop the circulation after some minutes of
operation and open the plate heat exchanger
again. Take care to avoid water spraying onto
the dry plate side!

By a careful study of the plates it will be pos-
sible to find moist areas, if any, on the other-
wise dry plate sides.

Check these areas with dye penetrant!

e Separate the plate heat exchanger and
check all plates with dye penetrant!
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12)

Generally, we distinguish between two frame
types 1 an edge-clamped frame (fig. 25) and a
spindle-clamped one (fig. 26).

When [ordering spare parts, please use the
follow|ng disignations according to figures
25 ang 26:

FD = head

BD = follower

A = plates

C = parrying bar

E = guide bar

M = intermediate frame with corner blocks
1 = spindle

2 = column

3 = clamping bolts

4 = securing bolts

5 = guardplate (page 28}

6 = lead-in socket (page 28)

7 = insulating jacket (page 28)

SPARE PARTS / ACCESSORIES

When placing any order, please state the
type and serial number of the plate heat
exchanger, which can be taken from the ma-

chine plate!

TYPE YEAR

SERIAL NO.

DRAWING NO.

ORDER EXAMPLE:

8 clamping bolts with nuts - total length 725
mm - plate heat exchanger type M 92 - serial

number 19651,

e

|

iy

liijd

..-__/
[ —
ey ot

Fig. 26

1000 B-GB
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INSTRUCTIONS
12-1) PLATES MATERIAL CODE:
One or several plates in a plate pack may be
damaged - this will necessitate a replace-  CODE|DESIGNATION PREVIOUSLY
ment of the plate/s in question. USED CODE
in case of corrosion, all plates in the section .
in question as well as the whole plate heat A Stainless steel W14301)ICEGJMR
exchanger must be examined very carefully! (AISI 304)
Fatigue fracture normally necessitates a re- B Stainless steel W 1.4436|DFHKNP
placement of all the plates - there is a risk (AISI 316)
that the whole material is close to the S Stainless steel W 1.4449
fatigue-fracture limit. (Avesta 832 SL)
The physical conditions around the plate T Titanium ASTM B 265
heat exchanger must be carefully checked in grade 1
order to localize the causes of the damage! ;
When ordering plates, please state the serial W Sta!nless stoel W 1445:2;
numbers of the plates and the type and serial % Stainless steel W 1.4
number of the plate heat exchanger. (Avesta 254 SLX)
The serial numbers of the plates can be Y Stainiess steel
found in the top right-hand corner of the (Avesta 254 SMO)
piates (fig. 12, page 10) - the type and serial Z HASTELLOY C276
number of the plate heat exchanger can be Monel U
taken from the machine plate! Cu-Al M
ORDER EXAMPLE:
4 plates with glued-on gaskets, serial hum- SN
bers 11, 12, 13, and 14 © O
- plate heat exchanger type H 17
- serial number 19 156
ORDER EXAMPLE OF A COMPLETE SET OF
PLATES:
1 complete set of plates with giued-on gas-
kets - plate heat exchanger type M 107 - serial
number 28 452,
ORDER EXAMPLE OF A COMPLETE SET OF
PLATES FOR ONE SECTION: D, &) s

1 complete set of plates with glued-on gas-
kets for the heat recovery section - plate
heat exchanger type K 55 - serial number
32 254.

The plates are marked with a material code (fig.
12, page 10) symbolizing the steel quality. The
four digits after the letter are APV Baker's inter-
nal press operation number.

When knowing the material code, APV Baker
can procure a certificate of the piate.

5396
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INSTRUCTIONS

12-2) GASKETS

A complete set of gaskets comptises both
gaskets for plates as well as lead-in and rub-
ber sockets for lead-in bushes where appli-
cable.

ORDER EXAMPLE:

1 complete set of gaskets and glue for plate
heat exchanger type H 12 - serial number
37 999.

When ordering a few/several gaskets, please
state the serial numbers of the plate/s and
the type and serial number of the piate heat
exchanger.

ORDER EXAMPLE:

Gaskets and glue for plates with serial num-
bers 17 and 18 - plate heat exchanger type P
105 - serial number 29 899.

The rubber quality of the gaskets is identified
through colour marking:
NITRILE: No colour marking

BUTYL YELLOW colour marking
EPDM: GREY colour marking
VITON: VIOLET colour marking

Colour marking
——

- . 5442

12-3) STORAGE OF GASKETS

Gaskets must - irrespective of material - be
treated with care!

Rubber gaskets must not be bent sharply -
trodden on - and on the whole not be subjec-
ted to deformation!

The best means of storage of rubber gaskets
is spread on shelves and stacked in small
piles in a dark room or covered with biack
plastic!

~~ They can lie folded, but must have a radius of

- min, 100 mm and still only in small piles!

Rubber gaskets MUST ALWAYS be stored on
their side!

The storage temperature lies between ap-
prox. 256°C (77°F) and —10°C {(14°F).

* Rubber gaskets must never be exposed to
direct sunlight or ultra-violet rays!

* Rubber gaskets must not be exposed to
welding light, sparks etc.!

» Rubber gaskets must always be kept apart
from various liquids and their vapours!

1000 BGB
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124) 1 GUARDPLATES

'- I,:',,, = i T '__._— c e 'M_d n
l. _,lea_ D.
d '. ) -

-

12-4) 2 INSULATING JACKET

12-4) 3 CLAMPING TOOLS

12-4) 31 Ratchet spanner 124} 32 Nut tightener 124) 33 Nut tightener
hydraulic electro-hydraulic

i

i ST

b
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Pakning/Gasket/Hichtuny

teffalg/Material |  Code Nu

1725 1007

1725 1015

1725 1287

1725 1138

I hver afdeling skal den fgrste
plade efter (FD} fast daksel, (S}
skilleplade eller (M) mellemramme
forsynes med pakning, sdledes at
der, ndr pladen er monteret i sta-
tivet, er pakninger i alle pak-
ningsspor,

2 stk. pakninger tilskares som
vist, og hjprneringene "a" afska-
res ved hjgrner, hvor der er mon-
teret en pakning i dakslet,skille-
pladen eller mellemrammen.

o~

In each section, the first plate
after the head {FD}, separating
plate (5) or connector plate (M)
is to be equipped with an end
gasket $0 that there is a gasket in
each gasket groove when the pla-
te has been mounted in the frame.
2 gaskets are cut to as shown
and the corner rings "&" are

cut away at the corners where

a gasket is mounted on the head,
separating plate or on the con-
nector plate.

"PARACLIP

pakning/-gasket/-Dichtung

t7¢5 175689
1725 1767
{"PARACLIP" - not for end plate)

In jeder Abteilung wird die

erste Platte nach dem festen Dec-
kel (FD), der Trennplatte (5} oder
der Anschlussplatte (M} mit ein-
er Dichtung versehen, damit alle
Dichtungsspuren mit Dichtung
versehen sind, wenn die erste
platte im Gestell montiert
worden ist.

2 S5tck. Dichtungen werden zu-
geschnitten, und die Eck-Ringe
"a" werden an den Ecken abge-
schnitten, wo eine Richtung im
Deckel, in der Trennplatte oder
in der Anschlussplatte montiert
worden ist.

.ﬁaﬁ::..”“

T
1725 1503 1725 1511 1725 1317 1725 1325
1725 1376 1725 1384 1725 1546 1725 1333

WFor skilleplader og for hjgrneklodser pd mellemrammer skal hgj pakning placeres pd den side
; ! af pladen,
der svarer til (FD) fast deksel, og lav pakning pd den side der. svarer til {BD} gevegeligt daksgl.

For separating plates and for corner bloks on connegctor plate the high gasket is to be placed on the

side which corresponds to the head
follower (BD).

.(FD]‘ and the thinner gasket on the side which corresponds to the

Flir Trennplatten und fiir Eckkldotze auf Anschlussplatten ist die hohe Digchtung auf der Sei

: eite d Pl
anzubringen, die dem festen Deckel {(FD} entspricht, und die niedrige Dichtung auf der & Brte
Seite anzubringen, die dem beweglichen Deckel {BD) entspricht.

Farvemerkning af pakningskvalitet:
Colour marking af gasket quality:

Farbenkennzeichning der Dichtungsqualitit:

NBR EPDM

FPH
ingen eller bla gra violet
nene er blue grey violet
keine oder blau grau violett

PAKNINGER
GASKETS
DICHTUNGEN

APV Baker

N35-15

Sign. .88.01.20 Juul ]Ant. PR-or - &Y

[nev. 4 91.07.18 5e¢NCJ

Side 1 af 2




Joint/dunta /lpoknaura h "PARACLIP" Joint/-Junta/
NAPAKVN (Npoknagka

“Matisra/Miterial/ Gods No.
Mavepuan - | Tadga '
ads . | a7 1oe7 ’ opa”
1725 1015 : 1725 1759
1725 1787

E e i ] 1725 1767
{"PARACLIP" - not for end plate)

'f_FP'Hz‘Inm. PT-z | 1725 1139

O

Dans chaque section, la premidre - En cada secciGn debe fa primera B raxyoR cekuss nepsan
plaque aprés le bati (FD), Ia placa después del cabezal firme nnacthea nocae (FO) / Heno-
i plaque séparatrice {5) ou le {FO}, la placa separadora (%8}, © ﬂﬂﬂlﬂﬂﬁ nanTe /Ml {S)
cadre internédiaire (M) doit &tire bastidor separador {M) ser PABUEHHTENLHOA AT
. gquipée d'un joinl de sorte que equipada con una junta, asi gue unn (M} / npoMexytoutol
toutes les rainures soienl equi- cvuando la placa esté montada en el naurs / nomMuHa GuiTh CHALXEHE
pées de joint guand la plaque a bastidor hayan juntas en todas las MPOKJIAIKAMH TaKR, UTG OHE
i été montée dans le bati. ranuras de las juatas. fpH MOHTE%E WMeeT Npo-
2 joints soni talllés cowne moniré Uos juntas se recorian como ilu- IKIAJIKA B0 BCEX HpOKJagoulslk
sur le dessin, el les anneaux strado y los orificios de las KAHABKAX.
y d'angle “a" sont coupés aux angles esquinas "a" se cortan en las PemyT nee npoknanxs Tax
: of il ¥y a un joint dans le bati, orillas, donde ya se emcuentran Kax YKA2&HEC Ha yepTexe,
dans la plague séparatrice ou dans juntas en el cabezal firme, en la H OTpesuBanT koanua "a" B
le cadre intermédiaire. placa separadora, o en el bastidor TOM CMYyuAS, BCAH HMEETCR
separador. NPOKNSNKA B TUIKTE HIK B

pazpeluTalbhol nanTe HAK B
HPOMERYTOUHOR NiHTE.

doint pour pidce angulaire
ED* Bp" @ versée.

T Hép. TP PI-S

1725 1503 ¥725 1511 1?25 1317 1725 1325

1725 1376 1725 1384 1725 1546 1725 1333

M

i

-+ ?our plagues séparatrices et pour blocs angulaires 3 cadres intermédiaires, le joint haut doit &tre
placet sur le coté de la plaque correspondant au hati (FD), et le joint bas sur le coté correspondant
Ju plateau de serrage (BD).
Farn placas separaderes u para bloques ae esquina en bastidores separadores se colocan la empaguetadura

bruesa en al lado de la placa, que corresponde al {(FD) cabezal firme, y la empaquetadura delgada en ei
jado de la placa que corresponde al (BD} cabazal mévil.

Npr paspessTensnux DJACTHHAX W NPK YFAQAWX GNOKEX HE NPOMEAYTOUHMX RAHTAX BMCOKAA NPOKAALKA AOAKHA OHTL
pasMeneHa Ha TOA CTOPOHE NMAACTHHM, KOTOPaAd OTBeUaeT HeNORRKEHOR nauTe /FD/, ¥ Huakaa Opowiazwe AoAKHa
GWTbh pAAMEUEHA HA TOH CTOPOHE, KOTODAA OTBEYAET NpuKKMHON nrute /BD/.

. . A NBR EPDM FPM
Marquage de couleur de la qualité de joint: aucun ou bBleg gris violet
. ) HBR ' £PDH FPH
‘Marca en color de la calidad de& la junta: ninguna o azul gris YioTada
Haop EDIM D

iKpagxa NpoKAAGHH OTCYTETDHE cepan xpacka OUOASTOBBA

BNH SHliRA

]?J:APV Baker |

JUNTA

N35 '“1 5 NPOKNAIIKYH

Side 2 af 2 Sign. 88.01.207uul |Anl $9.0/-20 &7 [Rev. 4 91.01.18 Seg/NCJ |
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series 25 single

DISASSEMBLY

1. Cleon the outside of the pump fhor"
oughly.

]

Place the pump in 6 mochinist's vice
securely, shaftup, using a cleanblock
of wood between the fiats on either
side and the jows of the vice. This
kPeps from marring the machined sur-
ace of the pump and cousing 1eck0ge
at the port connectors,

3. Remove all capscrews from the flange.

4. Coat the shaft extension with clean
grease. This will help to keep from
domaging the rubber lips of the seal
during removal of the flange.

hotof
B

5. Lift the flange off the pump, keeping
the flange as straight as possible dur-
ing remaval. if the flange is stuck,
use a wood mallet or plastic hammer
to tap araund the edge and loosen.

6.

Remove alt O-rings, ring retainer, steel
rings, isolation plate, and back-up
rings that are in view.

7. Grasp the drive shaft extension ond
_lift the drive shaftslightly withaquick
vpward motion. This will dislodge the

presspre plofe from inside the bore of
the Hody. Using the thumb and fore~
finger of the other hand in the slots of
the pressure: plate and releasing the
haldjon the drive shaft, lift the pressure
platg from H?e pump.

. : ' - S oy
B. Liftj the. gears sfraight up out of the
purp body.

(S S e
?. Using the rLumb of each hand in the

holgs in the bottom pressure plote, lift
it ffom the pump, working it easily
out{ USE EXTREME CARE IN THE RE-
MQVAL OF THIS PLATE. DO NOT
PRY ORFORCE IT QUT.

TYRONE HYDRAULICS

Corinth, Miss.




_REASSEMBLY

~

13. Place the body of Hje

10. Remove the remaining O=ring, back-
up ring, retainer ring, and isolation

plate.

11. Waosh all parts fhdfoughly with clean
solvent and blow dry. This should re-
move any foreign matter tropped inthe

purp.

12. Inspect the parts carefully., For de-

fcilgd instructions see [NSPECTION
OF PARTS.

48 —~ .
pump so that
the isolation plate, retainer cusp is to
yaur right. The cusp is shown above

in the bottom of the pump body.

14. Using clean hydraulic oil, coat the
inside of the pumpbody liberally. This
will insure easier assembly.

15. Examine the two isolation plates. You

will find that they cre slightly dif-
Chooge the cne which has
rounde edges ks shown. Install this

ferent.

one in the bottom of the pump, with
rounded edges|down and long end to
the drjve shaff side of pump.

16. Installl O-ring|retainer into place on
the opposjte side of the bores from
the is¢lation plate.

17. Placel the back-up ring inta position
arcund the boires as shown above.

YYRONE HYDRAULICS

|
| i
i | Corinth, Miss.
.




~series 25 single

REASSEMBLY

18. 1t rallthe O-ring inplace agoinst the
ba. k-up ring sothat it scats itseliin-
tGine groove in the edge of the back -
up ring.

B
it
\Qb/

——

19. Pick up one of the pressure plotes and
note the bronze side. You will notice
thot one of the sides has rounded trap
slot milled into it. This side faces the
discharge side of the pump. The dis-
chorge side is opposite the isolation

plate. Keeping the plate as level as
passible, slide into place in the bottam
of the body. DO NOT FORCE THE
PLATE ! If it binds on the way down,
work it slightly until it slides into place.

2U. Check the name plate on the body of
IS the pump far the pump rotation.

|
1
|
i
|
.
-
EXANAPLE

Modc:el No.
25660A-D

Denotes (Jounterglockwise Ratation

Modég! No.
25640C-D

Denotes Clockwise Rotation -

21. If the pu
the drive

nearest you,

mp is of |clockwise rotation,
shaft is:placed into the bore
if the pump is of anti-

clockwisg rotation, the drive shaft

goes intg

the bore oway from you.

22. Insert the drive ghaft into the proper

bare for
ploce, b
as dropp
pressure

23. Install th
bore of
on the i

this pump. Do not drop into
bt slideifit into place gently
ing willldamage the bronze
plate.

!
e idler gear into the apposite

the purip. The long journol
dler gegr should be up.
B

TYRONE HYDRAULICS

i
! Corinth, Miss,
|




REASSEMBLY

€. 75 simgle

24. Pick U['J the other pressure plate. Hold-
ing the bronze side down, and the
™ rounded trap stot facing the discharge

side af the pump, install it into posi-
tion over the gears.

N\ 25. Slide the two steel ringsover the shafts
and seat them into the recesses in the
pressure plate. ‘

26. Place the remaining isolation plate in
place on the suction side on top of the
pressure plate. Either side up-is right,
but with long end to drive shaft.

27. Iinstall the retainer ring.

28. Pretall the back-up ring.

+

29. Install the O-ring as in the bottom of
the pump.

30. Examine the seal. |f it isdomoged orif

a
N

previoys leakcaige hos been evidenced,
replace.  (Sele SEAL REPLACEMENT
for detpiled ingtructions. )

31. Gently wipe ﬂ!ie machined surface of
the flange with emery cloth. Wash in
solvent ond blow dry.

|

32. Install the bodyi[O~ring intothe groove
in the Honge.i Use heavy grease to
hoid it in placé.

33. Coof the drive gear extension with
“rheavy grease to|protect the lips of the
seal. !

’ |

34, Slide the flange |over the drive gear
extension andséat it agoinst the pump
body. :

TYRONE HYDRAULICS

Iy

e

Corinth, Miss,




., series 25 single

Y.

REASSEMBLY - -

F | 35.

lut .

\,\ )s . \ ';_

£ b . £ i
L)
k]

. el
i

Insert two of the capscrews with washers
installed inta opposite holes and tarque
to 175 lbs. ft.

PPy .

36. Using o 10" wrench, check to see if
the drive shaft will turn. Shaft will be
tightbut should turn freely witha max-
imum of 5 to 10 Ibs. torque.
!
| 37. If shoft will not turn os stoted, dis-
| assemble the pump and examine for
| burrs or foreign material cousing build~
up or interference in the parts.
38. Remove the couse and reassemble as
™ before.
39. When shaft turns properly, tighten the
remaining nuts ond torque to 175 |bs.
ft. each. .
i
) |
I
TYRONE HYDRAULICS y CorinthfMiss.
"



SEAL REPLACEMENT

series 25

1. Stand the pump on end, shaft up.

2. Using a brush and solvent, wash the
entire flange end of the pump ONLY,
and blaw dry.  This is to remove any
foreign material which'might get into
the pump during replacement of the
seal.

3. Remove the seal retainer capscrews.

4. Lift the seal retainer off the flange.

5. Press the old seal out oF the retainer.
USE EXTREME CARE IN REMOVAL OF
THE SEAL. Press it straight out of the
bore of the retainer. Do not mar the
machined face of the retainer.

6. Wash th
blow dry|

LA

vea! retainer in solvent and

7. Place thg |cast surface of the retainer

ogainst the stotionary jow of a machin-
ist's vise|

8. Place thg metal foce of the seal in posi~
tion ogainst the retainer. Be sure that
the seal is|well centered over the bore.

?. Place o clean block of woad ogainst
the rubber face of the seal andby tight-
ening the vise, press the seal into the
bore.

THE SEA
ABOUT H
NESS PR
TAINER.
ASA PILO
RETAINER.

WILL SEAT ITSELF WITH
\LF OF THE SEAL THICK-
TRUDING FROM THE RE-
HIS PROTRUSION SERVES
[ IN RE-INSTALLING THE

— N 5 T

),

TYRONE HYDRALULICS

Corinth, Miss.
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BEARING REPLACEMENT—INSPECTION OF ¥

'ARTS

r

BEARING REPLACEMENT
MOBIL-MASTER SERIES 20 & 25

hobil-Master Series 20 and 28Pumps are
uilt with the highest {&pacity bearings
vailable. However, if the pump is ryn on
 system with contaminant present in the

oo 0o o

i!ng fatlure may be experienced. In the

gvent of beoring failure the bearings m&& be
replaced if the "gears hove nat cut o track

i|r| the housing d?eper than .01 irches.
| ‘.

| ‘remove the old bearings, disassemble
the pump and place the body in a vise.
Clomp on thesides of the bady using card-
Board to prevent morring by the vise jows.
| . v
Using the smail keyhole type hack saw, ‘cut
f rough the becring opposite the oil groove.

e sure the saw cuts completely through the

tforing shell, but cuts as little os possible
ihto the cluminum bore.

After the cut is made, grip the bearing with _

\«%?se~grip pliers and remove with a twisting
motion (body bearings). Flange bearings
gan be wedged out with a screw driver.
Toke core not to domoge the bores.  After
Moval, wash the parts thoroughly in sol-
ent. Press in the body bearings so that

ress flange bearings in . 090 below surface.
he split in the bearing goes in the same
bcationas was the oil groove in thebronze
earings. ‘ '

O — =4 5 ot <

Ihstall the remaining parts of the repair kit
and replace on the machine. No break-in
is necessary ond the unit is ready to operate
at full capacity.

. Visually inspect all part

il, osunder certain other conditions, bear-

Jis all right for reassemb)

. Examine the pressure plat

. Exafnine the gears. |f g

- af the gears, or at the

. If any af the internal par

hey protrude above the surface . 220/.230..

INSPECTION OF

be a gear track on the
pump body. Measure th
gear track. If the groove
.005 (five thousondths)
body should be rejected
If the track is less thon

is nat crocked or damagg
nat show excessive wear
side. |f deep curved w
visible, reject them.
is visible on the journals

rotates in the seal, reje

sive wear, replace all
the cariridge kit.

PARTS

k] There will

nside of the

e|depth of this

is deeper than

ol an inch, the
for further use.

005, the body

ly provided it
e othe’rwise.

e3. They should

gn the bronze
elar marks are

xcessive wear
,|sides or face

ppint where it
ot them.

is show exces~
tHe parts with

TYRDNE HYDRAULICS

drinth, Miss.
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~ High Pressure
Duplex Filters
Model 32PD

Flow rates to 250 I/min
Maximum pressgure 210 bar

Fluidpowe

€h)
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[imensions W mm

Installation Details

l‘—4hoies
N & EH-
- ..g
@ @
1.1/2 SAE-3000 config
flange face
32PD
Optional Indicators
15, . a7 . Pg
3 | /
—'\ puy . ’ A
2([ 1IN
76
= r
——— 3
Plug Pin Code [ees S\ 30
1. Common
2. N. Closed L) .
3. N. Open \_/
Electrical - Refer 10 'specitication’.

*

1/2 UNC 2 21 deep

Continuous filtraf
element change.
$s valve — giving
h/closing

Spool type bypa
excellent openip
characteristics.

Filters incorporat

A

psure

| H|gh Pressure Duplex Fﬁters

Parker 32PD filters are specifically designed for continuous pre
Mration duties, to protect critical components in lubrication, m
and general hydraulic systems.

x  Modular design — with integral
changeover valve.
* The changeover valve operates onthe *
upstream side of the filter and there is

no ieakage between the upstream

and downstream fluid.
% Visual/Electrical indicator options.

ion even duri

chine tool, marine

ng

e Parker quality

Media tested to| GO standards.
206 over pakling
Fons - Refer {o
Balance valve *How 1o Order’,

/

ouTt

Length1 = 317
Length 2 = 437

o -
T

!

Hexagon
36.00/35.38 AF
. ndicator tapping
4 mounting holes 240 /
M10 x 1.5 pitch x 15 desp o %\
/_\ Pty
25 7 N Y T
/ NuZ 3
iy 1. - [
~ \ T T
+ o4
/\. 1 f /[ E
i
@

Changeover
handle

bleed valve

. Decompress/air

Operation

Duplex pressure filters have two filter elements in separate bowls mounted in a comma
operational at any given time whilst the other is isolated far servicing. As dirt builds uyp 1
becomes necessary. a changeover valve is turned to bring the clean element into op
element ready for maintenance at a convenient time. In this way continuous filtration is
shut down the system for element maintenance. The changeover valve is designed so
|_drop across the filter during ratation of the handle.

n head. Only one element is

b1 the element and servicing
eiation and isolate the dirty
possible without any need to
as not to increase he pressure

Filter
Division




Refer to page 4 for the required element media and select the Bypask valve fiow curve
=~ filter frorm the following curves. . . —
Recommendations for sizing of filters are given in Parker leaflet - Fo0s
no. 2370-1: "How lo select a filter tor optimum cost-eifective s f
operation”, (available on request). The ratio between the bypass = F
setting and the pressure drop across the filter with a clean 2
element should be atieast 2:1 preferabiy 3:1. 2aok L
All filters were tested in accordance with 1SO 3968 g,k A
“Determinalion of pressure drop flow characteristics of hydraulic |5 29¢ N
fluid power filters”, using mineral oil fluid SAE 10 at 30 c5t. 3,0F 7]
viscosity. 2 f
BypaSS Valve & o ECracking presgure
Under normal Operating conditions, the SDOO' bypass valve is —;1|!|1|||||.||1-!n T T VWL TTIVE FETRE ATV
closed. When pressure drop across the filter exceeds the preset o 30 wd "°Fiﬁ’{;:1?n$°° 330 400
leve!, bypass flow commences.
Filter element 25W Filter element 208
[ 30 ¢S50 E 30 cSt.
BO-6F B oof
2 o 3
T OS5F T 0-5F
5 2 o4 Co4f N
L :ué : ..“a:J [ (\G‘v ,L“'Z. -
5ok T gak B IO
g 03 ; g 03 3 ¢ e
Saak 3 ank ]
202k rongtn § B 02F P
o - T = E ./ﬂ_/
o 1F p— length 2— oo =
3 --""’"i-—'""'_'_' F T
L. e TETEI AN YN FFFR A CFA N RN T F (o) »~ i Il FEWE F1'S I RTINS AN PA TN RA NN
0 50 100 150 200 250 300 350 400 0 50 100 h50 200 250 300 350 400
Flow {Ifmin) Flow {Iimin)
Filter element 20C Filter element 108
ESO(‘.SL E 30 ¢St
T os - Soof
2 L F
——r — - F
W05 T 05k A
£ Ot j
04 = 0-4F
27 3 &7 w2
-8 - T pa : \6‘;/ \e(\g\
@ N @ o T
S 5F 5 _F |~
. p E — o . // /
- a0 e o 1f // ]
i | [ileng!® E
fa] il EFT R SN E PR URE A SR TI FUUN N ANR N W EEN? [4] il PR NV 1l PR ER AN FEET ) YRR SSETERS Su T T
0 50 100 150 200 250 300 350 400 0 50 10D [i50 200 250 300 350 400
Flow {Ifmin) Flow {Fmin}
Filter element 10C Filter element 03B
30 ¢St E a0cs1. N
SOk GO < 4
g i S ¢ & §y
Fo5F - ®05 F &
c f A // El: / /]
£ o4 & Dok /’ V4
= ¢ S £k Al A
h=R RN o // " 3 T 03 n ’ /
o N \ o o
302f L | et S 02 AL
g t | L1 7
& 0 a o1 74
—_ & 50 W0 150 200 250 00 50 400 0 50 a0 150 200 250 300 350 400
k : Flow {Ifmin} Flow {/min)
Filter
Division
l:ll l;l‘lm\l!ﬂf




Filter housing flow curve

F 30cSt.
g F
2 ¢t
a F
E Ot
52.0:
o L/
ks - /"
i} [
‘510: P
|- >
a E /
i ]

»-/7
0' "-"'.":fuu LT AR TN SURTE NRPRE LN NREN]
0 50 100 150 200 250 300 2150 400
Flow (Iimin}

Element Characteristics

Parker elements conform to the following standards:
.15Q 2941 Elernent collapse/burst resistance.

150 2842 Fabrication integrity.

15O 2843 Material compatibility.

ISO 3724 Flow fatigue characteristics.
SO 4572 Multipass test.

Multipass Test Method
The filtering capability of the elerment

Typical Application

To find the pressure drop (A
clean element.

Consider afilter F3-32-PD- 1
fluid at 50 ¢St viscosity and’]

Total filter & p = housing A
Housing A p = 0.6 bar {visg
Clean element A p (30 cSt)
Element A pis proportional
.. Cleanelement & p (50 ¢

Totalfilter A p =06 + 0.47

Example
p) across a complete filter with a

+1|0B-V-50-D-1 handling mineral oi!
PO I/min flow rate.

A+ element A p

opity effects are negligible).
=[0.28 bar (see graph).

tq viscosity

S{) = 0.28 bar x 20 = 0.47 bar
30

1.07 bar,

i

Filtration Ratjd Bx versus Particle Size

is expressed in terms of filtration ratio 10000
Number of upstream particles
K = = -
Number of downstream particles
10005
., . . " '] -
Filtration Ratio/Filter Efficiency Chart =
Filtration Efficiency &
ratio percentage 5
{%} b=
1.0 g E
15 33 T
2.0 S0
20 95
50 98
75 98.7
100 99
200 99.5
1000 999
10000 99.99 ;
0]
Standard Parker Element Media
Parker ) h
Media ref. Type Media
25W surlace - reusable wire mesh - 25 micron absciute
20C depth - disposable cellulose - 20 micron nominal
10C depth - disposable celiulose - 10 micron nominal
20B depth - disposable compasite - 20 micron absolute
ioB depth - disposable composite - 10 micron absolule
03B depth - disposable composite - 3 micron absolute
208H* depth - disposable composite - 20 micron absolute
10BH* depth - disposable compasite - 10 micron absolute
03BH" depth - disposable composite = 3 micron absolule “Hioh
19
Filter
Division

Y T T i
g 10 15 20 25 30
Particle Size xfum

collapse 210 bar.

Fluidpower



Specification

Maximum working pressure: 32PD-210 bar
Minimurm burst pressure: 32PD-630 bar
Operating temperature: — 40°C to 120°C
Seals: Buna (standard), Viton {optional)

Filter head material: SG iron,

Filter bowi material: Steel.

Filter compatibility: Hydraulic oils, HW.B.F.,
water glycol,coolant fluids,
phosphate ester & petrcleum
based fluids.

Element characteristics: see page 4,

Weight: 32PC-1, 44kg

32PD-2. 50kg

How To Order

Sailect the features required from the boxes below.
The exampie shown should be ordered as: F3-32-PD-1-10B-V-50-0-1

Indication:

Visual — Cartridge type p

up' indlid

Operati

Electrical — Cartnidde type p

switch.
Operati
250v,
Applia

The b
differe

Bypass:

Ports:

g Dress

pass ope

Refer tg 'How to

ressure differential ‘pop-

cator with automatic reset.
hg pressure 3.5 bar.

ressure differential

ure 3.5 bar.

5(-80Hz, 5A max.

nke socket to DIN 43650 with cable
gland|Pg 11.

¥

n

ns when the pressure

lial exceeds 3.5 bar.

Order’.

F3 32-PD 1 10B 50 D
Seals Element Length Indicator/
1. Single Length .
|C=Ja Eﬁgﬁ g};at?odna;ﬁ) 2. D'g'fb?e f:r?gth Bypass Setting
50 3.5 bar (50 psi)

Model Indicators
N
32-PD-210 bar Voo
E Electrical switch

Refer to specification.

Standard Parker Element Media

25W Reusable wire mesh. 25 micron absolute
20C Disposable celluiose. 20 micron nominat
10C Disposable celfulose. 10 micron nominal
208 Disposabie composite. 20 rmicron absclute
10B Disposable composite. 10 micron absclute
038 Disposable composite. 3 micron absoiute
20BH" Disposable composite. 20 micron absolule
10BH" Disposable composite. 10 micron absolute
03BH" Disposable composite. 3 micron absolute

*High collapse 210 bar

Design Number

Stamped on the filter
nameplate to assist with
identification for spares
purposes, State the full
filter code, including
design number, when
ordering spares other
than elements.

Modifications

1. With bypass

3. With magnets & bypass
11. Nobypass

12. With magnets - no bypass

Ports

D 1 BSPF Fem

hle thread

Y 1% SAE 300D

Flange face

Consuit Parker fpr]
regarding alternat

information
e ports.

Replacement Element Part Numbers Fitter Accessory Part Numbers
Buna (Standard) Seal Viton Seal , .
Parker Element Par No. Element Parl No. Filter Seal Kit Numbers Magnets
M;;'a Single Double Single Double Modal” | Buna Vilon
: Length Length Length Length
9 g eng eng 32.PD | G02373 G02375
25W [ GO1067 G01097 GO1087 GO1117
20C | G01070 G01100 501090 G01120
10C | GO1079 GO1101 GO1091 Go1121 -
20B | GD1946 G01954 G01950 GD1958 Indication
108 | GO1068 G01098 GO01088 G01118 _ _
03B | GO1069 G01059 G01089 GO111§ Setting Electrical
EOEH‘ 801943 G01956 G01951 G01959
10BH" 01453 G01459 GO1457 G01463
03BH" | GO1454 G01460 GO1458 GO01464 50 Go2369| [ GO2371
Filter
Division

Fluidpower



Soleonid Operate d Directional Control Valves - Size 06 -
'Rated Pressure 32 MPRa - TGL 26223160
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oleonid operated directional control valves

ize 06 - Rated pressure 32 MPa - TGL 26223/60

for flowrate up to 60 dm’/min

Features

@ Hole pattern according to international standards

and TGL 26 290 (DiN 24 340 1SO 4401 and CETOPF)
@ Max. continuous operating pressure up to 32 MPa
& Wet armature DC solecnids
@ With or without manual override
@ Low pressure drop acrass the valve
@ Check valve in the pert P optional

™

Technical Data

‘Max. cperating pressure in the ports P; A; B; T 32 MPa

‘Max. flow 60 dmidfmin

f_\rr'npercnture ronge of fluid 248 to 348 K (—25°C to +75°C).

Viscosity range 10-10-% to 1200-10-% m¥fs{10 to 1200 c5t)

Ambient temperature range 248 ta 328 K (—25°C ta +-55°C)-

Filtration = 63pum

Fluid Mineral bose hydroulic fluids megting the technical requirements

according to TGL 17 542{0% and/p3, 1SO DS 131, CETOFP RP 91,
and DIN 51517 resp. DIN 51524

Max. leakage

— at Ap = 16 MPa 60 em3fmin

«— at /lp = 32 MPa 110 em3fmin

‘Mounting bolt torque

— for valve 61+ 0.2Nm

- for actuator 6+ 0.6 Nm

Rated current at rated voltoge

— DC saleanid with electric connector, 375A 1.87 A 075 A
| standard type 12V 24V 60V

— DC solecnid with rectifier, built into the electric
connector with

connectian ta 220 V; 50 H: D.45 A
Max, switching frequency 14 000 cfh
‘ative duty time 100 %,
Type of prateclian accarding to TGL RGW 778 {DIN 40050} IP 55 1

1n deviotion of the operating conditions as stoled cansult the manufacturer,
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Valve Assortment

Ordering Code

Woy valve 06 - x,%%0 « XuXie £ %, %5 XgXa / XgXg¥1o * Xyy¥ia-Kig TGL 26 223{60
T Ty T 1 T L .
size N % j
I ]
—— |

| il ! N o] & L

; 306 ‘ 308 | oM 306 | 306 071

i A B A B " A B

\ A %]

| Kz le] 1 F m m
-~ P Fr F T

D — standard type
11— D5SRK type

{DSRK = Germon Shipping
Inspection and Classificotian)

2 — ih connection with actuator mode!
¢f spoals 071, 072, 079, 306, 307
3 — i connection with octuatar

os (X
> [T}
12 VAIE

21

Si=

il
| IXE il XTE]
03 [X]EID:’ [B:I]:D [X[B:’ L galve body
01; 02 — 16|MPa | badk pressure in
04 [X]EUE [EI[D IX[_H:’ E;12-+32MPO}portT
L
05 ’I‘mlll B]:E:’ w“:\fliliout
i
! heck val
o | XL (L] XIT s inport P
o | [XELI [T XIE]
_L_
14 m E:D]:D [KE—-D g?' g? - ;33 } 0C scleonid with electric
oo ﬁ - éé__; ﬁ iilﬁ 3_[|]7 0_?|5 23'; 53— g0V | |[connector, standard type
o [alX] G0 W= u _,
. 33: 63 connectiop ta 220V 50 Hz
| F | | | | i T DC. sql?e( nid with rgctifier
o6 55 | 072 EEE 300 W1 w“h‘ S:I;I;elgttérihe electric
" A B A A B _‘IN_ {without
L TI\N I\NP L ‘ manuol override

BEHE

Example: Way volve 06-072.00{122.12{306.20-0 TGL 26 223/60

l |

Lan % side x

side y

the ploces x11%2 have to be
tors don't have connection wil
it must be distinguished betwi
The symbol x5 = 09 is real
Xgxsx1g = 307 resp. 079 only..

In the designation of way valves with actuators xgxexyo = 071, 072

britten with 0, becouse these actua-
h valtage (see example). More over
ben the reference side “x" and “y".

jzable in connectian with actuators




- |ﬂﬂ v\ hydraulik

™
= L] L]
Characteristics
: — B
Ap, = : _ ;
p.=1 (Q.) without check valve in port P S:f‘s;f': Elow Direction Symbal
3 ' Curve . {x3x“')
= 36106 m?
. 5= 36106 m2/5{36¢5t} ,/.. ] PT 20
/’ . ) P-A (B) 04, 05, 08, 14, 09
2 ? 1 |2 3 / / P-A 08
N| | | ) ] P-A (B) 01, 02*
Y L l/{/ L~ 3 A BT 08, 0%
0 y e B PA 07*, 11
k P il '
@ - %ﬁﬁﬂf A BT 01, 02, 04%, 06
5 4 - 07, 14°
~ % | == 43 A-T 07, 11, 21, 05°
5 0 10 20 30 40 50 60 P-A (B) 03*
At
flow Qo dm-min P-A (B) 02, 03
In control units with check valve in port P the pressure drops are E\*AB T 06; 07
obout 259, higher thon the stoted volues. The opening pressure 5 P~'(r > gg
of the check valve amounts to 0,02 MPa, A (B)-T 03, 04
A-T 05, 07
* middlie position
Switching Range
Viscosity ronge: v = 10 to 400-10-* m¥s (10 to 400 cSt)
The flow forces octing in operation within the valve limit the hy-
draulic power which is stated in dependonce of the flow direc-
tion.
In obtoining the volve position by socleonid operotion, the limit of
use for soleonid operation must be noted.
In using the spring farce, then the limit of use for spring return
must be noted,
™.
Ch -
soleonid operction Ier?srl?c: Flow Direction Symbol
Curyve {xeAl]
30 ‘\ "\ B e N 1 P-A-B-T 01, 02, 03, 06, 08,
MPg A\ S = P-A (B) 02, 03, 11, 12, 21
20 A ST 2 P-A-B-T D4, 05, 14
T 3 P-A {B) 07
10 ; ; P-A-B-T 07
+
4 P-A-B-T 09
o ° 5 P-A {B) 01, 04, 05, 06, 0B; 14
o}
E spring return 6 P-A (8) il
E 7 P-A {B) 01, 03, 04, 05, 14
£ 30 '\‘ 8 P-A-B-T 01...05, 14
S MPa ! 9 P.A-B-T; P-A (B) 0y
a
o TR NN 10 P-A-B-T 08, 11, 12, 21
" AN AN A ] 1| P-AB.T; P-A(B) 07
T T T T T T
M o2 j9 w |8 7 02* 06°
. . 12 P-A (B) o8, 11, 12, 21
n 10 20 30 40 530 &0
dimd/min * middle position




Directionol control valves consist of one contral unil {vclve body
{1) with spool {2}} ond two cctuators.

The octuators can be two soleonids (3} or one soleonid and one
end cover. When de-energizing soleonids, the springs (4} hold
the spocl in normoi posttion,

When energizing one soleonid (2), the spool (2} is being shift
agoinst the spring force {4} on the opposite valve side into the
actuated position. In this woy the flow directions according 1o the
symbol are obtained.

When de-energizing the soleonid (3), the spool (2) is being reset
into the normal position by means of the campression spring (4}
The monual override (3) ollows the actuotion of the spool (2)
without energizotion of the soleanid (3).

There ore directionol contro! valves with 3 positions 3; 0; 2 ond
directionol control valves with 2 pasitions 1; 2 resp. 1; 0 or 0; 2.

{6) O-ring 20 x 3 TOL 6365 WS 1.957 '

{7) O-ring 9x2 TGL 8365 WS 1.957

Two-position directional coi
tent, The combination consi

ol valves can be equipped with de-,
ting of octuotor xgks%,p = 300 wilh!

any control unit x3x, ond octliator xgXexyp = 304 represents o two-

pasition control valve with de
The detent of the octuotof
the y-side of the valve, and
positions is fixed. :
The position obtoined by so
energizing the soleonid. Wit

ent.
gXg¥yp = 304 is olwoys mounted on
t is sa designed thot each of the twa

eonid operation is fixed also in de-
thot a continuous energizing is not

required. Only when actuctidg the opposite soleonid. the spoal is

being maved into the othgr
detent and by de-energizing {
With opplicotion of the dirg
sequency circuits control un

end position which is also fixed by
he soleonid.
ctional control volves in parollel or

s x:x; = 01; 11 with check valve in

port P may be used in order s avoid undesirable pressure drops.

Soleonid

The ormature chomber of the soleonid according ta TGL 32 094 s
of leak-proof type, ond it is connected with the port T of the valve
which con be pressure loaded, Therefare oll moving parts of the
saleonid ore pratected and [ubricated os well as cushioned in
oil.

Such oil immersed and leak-proof soleonids have o lang service
~Jife becouse seals between movoble ports are not required, thus
”\.h_ere is no odditionol friction.

Advontoges by using DC-soleonids:

saft switching operation

leak-proof at 32 MPao

insusceptible to short-time averload as well as 10 undervaltage
and overvoltage

connectian to AC 220 V; 50 Hz is possible by applicatian of

a rectifier built into the socket

— plugs cccarding to internationo! stondards

With continuous duty of the soleanid o relatively high heating
{~100°C) accure ot the surfoce of the soleonid. In unfavouroble
operating conditions and in consideration of the supply of electric
power it must be provided far sufficient heot dissipotion.

—J O-ring L’
' rod
"3 coil
4 seal
5 manual averride 1 2 3 A 5

Switching Time
Conditions:
Viscosity: v = 36-10~f m?s

36 cSt)

Temperoture of fluid: Ty = 343K + 2K (50°C + 2 K)

Scleonid is warmed up
The switching time applies t
zontol instollation pasition of
Deviotions of these conditions
ing times,

b rated flow {10 dm3/miny and hori-
he directional control valve.
moy also couse deviotions of switch-

?i‘::ted"on Switch-off
*nxiz | Switching Time (soleonid Time (spring
operoting) return)
20, 50 | DC soleonid with sdduet. 704- 20 ms 604 20 ms
21, 31 | stondord type
23,53
33 DC saleanid with rectffier 704+ 20ms 90420 ms
53 buitt into the sockei




Main Dimensions/Directional Control Valves

Double-soleonid three-position walve (with
¢lectric plug connector, stondord type.
Weight: 2.3 kg

end cover. i

The plug connector shown is skpplied in connection with DSRK-
type volve (x5 = 1) and with |DC soleonid with rectifier for AC

{xy1%2 = 33 resp. 63).
Weight: 1.7 kg

83

% —Seite

Pgit

T

1) = colour: grey 2} = colour: black

F ¥

Masse: 2,2kg

4%

monuol override),  Single-soleonid two-position valje {without manual override) with

e

Masse:17kg

Double-soleonid two-position valve with detent
Weight: 2.65 kg

#-Seite = side x
—Seite == side ¥

Fixing screws M 5x 35
TGL 0-912-10.9-gol Zn ond O-rings 9x 2

TGL 6365 — WS 1,957 are supplied with valves,

235

83

46

Hale pattern according to TGL 26 290,
DIN 24340, ISO 4401 and CETOP




[!‘L:"M hydraulil:

Main Dimensions/Subplates TGL 26263/50

Subplote 06-01.1/0
TGL 26 263/50
Weight: 0.6 kg

Subglate 06-01.2/0
TGL 26 26350
Weight: 0.6 kg

Subplate 046-05.1f0
TGL 26 263/50
Weight: 1.1 kg

Subplate 06-05.2/0
TGL 26 263/50
Weight: 1.5 kg
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