A ANEST
B IWATA

Instruction Manual

l Maintenance Tools and Fixtures

OCX-867

(ISP-90)
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Thls |nstruct|on manua[ mcludes lmportant warnings, cautlons and mstructlons )
for safe and effective use of the scroll vacuum pump. Be sure to read this ;
manual thoroughly and understand it fully before use. Keep it an appropriate |
i place for immediate reference. J




Important information

This is the instruction manual of exclusive tools (OCX-867) which are used when
you maintain and inspect oil-free scrall vacuum pumps ISP-90. Be sure to read
this instruction manual as well as instruction manual for the related scroll vacuum
pumps in order to correctly understand its operation, functions and maintenance.
The operator shall be fully conversant with the requirements stated within this
instruction manual including important warnings, cautions and operation. Wrong
operation (mishandling) can cause serious bodily injury, death, fire or explosion.

Warnings and cautions are especially important for safe operation. Symbols
and marks have the following meanings.

Examples of warnings and cautions

A Indi&ai{:ies a potentlially hazardous situailzion “ir‘llli?h’ if not
avoided, may result in serious injury or loss of life.
WARNING d Y
A Indicates a potentially hazardous situation which, if not
avoided, may result in minor or moderate injury or

CAUTION | property damage.

Examples of symbols

” Indicates lyou must be careful] . We will briefly explain in or near the gymbol,
A (The example on the left is [Be careful about electric shock] )

Indicates you must not doj . We will briefly explain in or near the symbol.
@ {The example on the left is [Never touch])

9 Indicates [you must do) . We will briefly explain in or near the symbol,
(The example on the left is [Be sure to ground])

*We shall not be responsible for any injury or damage caused by
disregard of warnings, eautions or instructions.

Supplementary notes

Imp ortant Ind%cates notes which we ask you t? observe. T%ley are helpful to
achieve full performance and function of the equipment.
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1

For safe operation

1. For safe operation

As the points below are very important for safe operation, be sure to fully read and
understand before inapection and maintenance, and opevate correctly.

/AN  WARNING

0

Pump clean gas

Never pump toxic, explosive, flammable, corrosive gases, chemicals,

solvents or powders,

can cause bodily injury.

#When you inspect the pumps, flowing substances, explosion or fire

NG

Cut off electric
source

Be sure to cut off electric
source before wiring or
1nspection.

#*¥ If not, it can cause
electric shock or damage by
turning section (Fan) .

N

Do not alter

Never alter the
equipment.

#If done, it can cause
damage or shorten
lifetime.

O

Install breaker

Prevent short-circuit by

breaker of proper volume.

¥If not, it can cause fire or
electric shock.

L

Be sure to ground

Be sure to ground.

¥If not, it can cause
electric shock or fire.

/A  CAUTION

A\

Maintenance after
Pump is cool

Do the maintenance after
pump becomes fully cool.

#If not, it can cause burns.

0

Conduct periodic
maintenance

Conduct periodic
maintenance and
inspections,

¥If not, it can cause
damage or shorter
lifetime.

N

Never use solvent

Never use solvent when cleaning
inside the pump and Tip Seal.

¥If done, it can shorten lifetime.

Important

O

Use ISP exclusive
grease

Be sure to uge ISP excluslve

grease for Bearings.

¥ Mixing with other oil can
shorten grease lifetime
and damapge Bearings.

N

Avoid oil

Protect parts from oil

and dust.

# Tf not, it can
deteriorate pump
performance.




2 Names of Fixtures and Tools

2. Names of Fixtures and Tools
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3. Preparation

3. Preparation
3. 1 Check the product

(DCheck that model name is as you ordered (Model name is attached to side of package) .
@Check that there is no shortage or damage. If g0, contact the distributor who sold it to

you.
(3Check that accessory (instruction manual) is attached.

3. 2 Install Pump

Refer to an instruction manual of the pumps.

4. How to use

These are cxclusive tools for doing the maintenance and inspection of Oil-Free Scroll
Vacuum Pumps, [SP-90.

Impm‘l‘.ant Negligence of malintenance can cause poor 0
| performance and fallure. Conduct periodic

f maintenance

/A  WARNING

Pay attentlon to the pump temperature
Do the maintenance after the pump fully cools.
Maintenance soon after the pump stoppage
can cause burns and bodily injury.

Cut off electric source
Be sure 10 cut off electric source before maintenance and inspection.
If not, it can cause electric shock or damage by turning section (Fan).

A O

Electric n Elegtric source
shock ' OFF during
Inspectlon and
maintenance.

Fan Cover




4. 1 Maintenance standard

4. 1 Maintenance standards

Do the maintenance according to maintenance standards which are shown in time and
pericd, whichever comes first. Maintenance items at each point includes all jtems up to
the time hefore. Do the maintenance carefully without missing any points.

Maintenance standards

. Remarks
Parts Where to inspect Annually or | Every 2 years or | Vapor pumping

No. Every 8000hr | Every 16000hr | Every 400 times

.8 | Needle bearing [FS(2)] ' greaso/A
21 Needle bearing [05] | grease.” A
31 Ball bearing [FS(1)] A

37 O ring [Pin crank*Needle bearing] A

LA | supply with
Bearing kit

38 | Neadle bearing [Pin crank] grease/A
53 Sp[der b N -
17 G-seal [FS(2)]
|9 Shaf—tseaﬂg)[':s(z)] R
20 G_sem[os] ]
28-1 s lrs0) |
v G_seai[FS(m

| Supply with
Seal kit

107 Exhaust valve set
23 O ring [FS(2)]

25 O ring [[nlet flange]

Supply with
| O ring set

202 O ring [Outlet flange]
101 Tip seal set(1}
103 Tip seal set(2)

Supaly with
Tip saal set

104 Pin crank set

o|p (o olooololoociocoooooooo
R L L A L L T I P N I P IS

o|p > p>looOf0j00O0O0O

L 306 Air flush set

O. . . Replace
A. . . Replace if something goea wrong

Note} Be sure to use designated ISP exclusive grease.

Importan

Causes of failure

Shorten maintenance interval if conditions of installation place or operation is

inappropriate.

Especially ambient temperature has great influsnce on failure.

Maintenance inerval is based on 5 ~ 407 ambient temperature and 25T average o
yearly ambient temperature.

Shorten maintenance interval if temperature is over it.  if not, it can cause failure, )
Maintenance interval is not a guarantee interval. Shotten interval




4. 2 Necessary items for maintenance

4.

2 Necessary items for maintenance

Prepare the following items before maintenance.

1.

9.
10.
11.
12,
13.
14,
15.
186,
17.
i8.
19.

4.

This Pump is a scroll type vacuum pump. An
orbiting scroll (08) rotates between a fixed scroll
FS (1) and a fixed scroll FS (2) and the set of scrolls
compresses air. FS (1) is on Motor side and FS (2)
is on Fan Cover side.

Block (large}  2pcs.
(55mm X 55mm X length 250mm wood which does not damage pump)

Block (small) 1pc.
{20mm X 10mm X length 260mm wood which does not damage pump)

Clean cloth
Spanners (- |7mm wrench flat - 19mm wrench flat - 24mm wrench flat}

Torque wrench for bolt with hex. socket head
* for 3mm wrench flat which can measure 2.0N-m (20kgf-cm) torque
* for 4mm wrench flat which can measure 3.0N-m (30kgf cm) torque
« for Bmm wrench flat and 6mm wrench flat which can measure15N-m
(150kgf+em) torque

Rubber mat which can prevent sliding
Straight edge screwdriver

Cross head screwdriver
- small for M3 (tip shape No.1)
+ medium for M4 (tip shape No.2)

Cutter (Sharp knife)

LOCKTITE 242 or 642 (medium strength)
Tweezers (more than 150 mm)

Bamboo spatula, Brass brush

ISP exclusive grease

Stop ring supplier

Vernier caiiper

Ampere meter (Clamp meter)

Air compressor etc.

Pivani vacuum gauge

Leak detector

3 Pump structure




5. Annually or every 8000 hours maintanance and inspaction

5. Annually or every 8000 hours maintenance and inspection

5.1 Disassembly

_ Before disassembly, open Inlet to atmospheric pressure,
Impm"ta nt repeat close-open operation for a couple of times in order to %

¢lean inside the pump, and cut off electric source.

Be sure to cut off electric source before maintenance or (i”t off
A Inspection, e ectn:
WARNING | i not, it can cause electric shock o bodily injury by tuming soure
section. |

Hex.Wrench Hex Socket
Size 4mm Head Bolt

5.1.1 Remove Fan Cover

* Remove 3 Hex. socket head bolts

which tighten Fan Cover, and by
remove Fan Cover and Cover
Plate.

Woasher
Fan Cover

Cover Plate

Rotate Fan by hand and check smooth rotation, and remember the
feeling of rotating resistance.

Important When reassembling, check the slightly heavier rotating resistance.  If rotation is not

smooth, something will go wrong inside the pump. Check each Bearing and replace
it it something goes wrong.

5.1.2 Remove Body set
* Place the pump vertically with Motor downwards. T
* Remove Hex. socket head bolts which held Motor set and =51
FS{1}, Lift Body set and separate it from Motor set.

Rotate Motor Shaft by hand and check the : FBE'_‘-H Hex. Socket

smooth rotation. s R/%d 3ol
Important, If rotation is not smooth with some resistance, 0 'g J u}%m‘

check Motor Bearings and Motor, and raplace
it if something goes wrong,

Molor _set
5.1.3 Remove Air Flush Port
* Remove Air flush port from the pump. ~
| @ rJ

Air Flush <it



Hex Wrench Hex Sockel
5. 1 Every 8000 hours: Disassemhly Size dmm N\ -ieez;;i %:l? -
. Washer(2) .
5.1.4 Disassembly of Body set

(DPlace Body set with FS (1) downwards on 2
blocks (wood which height is over 55mm) .

Parallel key '

F5i2) 1.

@Remove Hex. socket head bolt which fixes

=T IS
Fan(?) on F8({2 side, and remocve =
Washer (2}, Fan (2) and Parallel Key. Hex Sockel
@®Loosen Hex. socket head bolts diagonally by Head Bolt ‘E","Mh
turns which fix FS(2) , and remove them. i Size Smm
* Pull F3 (2) towards axis and remove it.
* Pull OS towards axis and remaove it, o
- When pulling FS(2) and OS, pay attention M |
not to damage Needle Bearing or Shaft Seal iy
with angle of Key groove of Crank Shaft, '
\ * When you cannot pull QS due to damaged
Important 0s Negdle BearlngF: first do @ item | [g)ull
Crank Shaft and OS at the same time, and
separate OS and Crank Shaft from FS(2)
side . washer

@Remove Hex. socket head bolts which holds
Fan{l) on F8({l) side, and remove a Washer
and Fan (1),

Hex.Sccket
/ Head Soi
* Remove Parallel Key and pull Crank Shaft.

. Parallel K Fan(2} Hex Wi
5.2 Clean Tip Seal e Zee irn

* Check that top of Tip Seal comes cut from
the groove of FS5{1),FS(2) and 0S

* {(by about 0.tmm) at any point,

* If extruslon Is less than 0.1mm at
any point, replace all Tip Seals at
the same time (refer 1o 6.7).

Tip Sedl

0.1~0.2rnm 0

Scroll Wrap Check extrusion
Tip Seal helght: 2.20~2.30mm of Tip seal.

Important

It it is not replaced, tip of scroll wrap contacts counter surface (bottom)
and damages it, resulting in failure.

5.2.1 Rcmove Tip Seal Tip Sed
* Gradually remove old Tip Seal from the end of
outer periphery edge.

fo - Remember each Tlp Seal position
Important to return it to orlglnal position. J

5.2.2 Clean Tip Seal
* Lightly wipe out both sides of Tip Seal while black aliding material facing upwards.

* If you feel resistance when removing Tip Seal, dust will aitach
to side and groove of Tip Seal. Wipe out dust from the ®

. roove and Tlp Seal by using clean cloth and bamboo
[mportant gpatum P y ¢

‘ * Never use solvent.

Never use

- It makes Tip Seal expand to clean too hard, which results in raking it
solvent |

difficult to insert it into the groove.




5. 3 Every 8000 hours: Maintenance of FS (1)
5.3 Maintenance of FS (1) Fala) Hex Secket

Head Boll
5.3.1 Remove Bearing set (1) —;z
(DRemove Hex. socket head bolts which Fex. Wrerch
hold Bearing set {1} .

Size 4mm

) selty

@ Insert 2 straight edge screwdrivers
under outer dia. of Bearing set (1), 1ift
it up and remove it.

Bsaring "

SeiH

| g FS(

5.3.2 Remove G-scal and Shaft Seal (1)

* Insert straight edpe screwdriver to G-gseal
from the scroll side, hit the serewdriver and
remove it.

* Insert Fixture 13 to Shaft Seal (1) from seroll
side, fit Fixture 5-3B to FS (1} from the
oppesite side, and screw M10 Hex. socket
head bolt with Washer, and Hex. nut .

* Turn Hex. nut and remove Shaft
Seal (1}.

——— M"0 Hex.Sccket
Haad Ball

Hex.MNut

— Sheft Seat(1)

Fixlure 1-3

Side of Shaft Seal{1) where you can see spring faces G-seal.

* Check direction of Shaft Seal(1). 0
I " * Pay attention to direction of Fixture 1.
mporta nt Chack direction of Fixture 1 in the drawing above,

Chack direction of
' Remove Shaft Seal{1) toward the Fin side {opposite Shaft seal(1) and
side of scroll). Fixture

5.3.3 CleanFS (1)

OWipe out, dust on the place where Bearing of FS{1) and Shaft Seal {1} enter.
* Wipe out dust on wall and bottom of seroll wrap, inside the Inlet Flange and
Inlet Filter with clean cloth.

* Wipe out dust on side and bottom of Tip Seal groove by using clean cloth and
bamboo gpatula.

* Wipe out dust which remains at Pin Crank and inner wall of FS(1}.

* Blow out the whole unit with air.

* If you feel some reslstance to remove Tlp Seal , he sure to wipe out dust.

' Be sure to clean Tip Seal groove with soft bamboo spatula sihce groove Is
Important QG
+ Always use clean cloth.

Mixing with other grease can greatly detericrate its performance.
* Pay atlention not to leave the waste thread in the Bearings.

10



§. 3 Every 8000 hours: Maintenance of FS (1)

@Turn Pin Crank by hand and check that it turns lightly and smoothly.
* If you feel rumble when turning by hand, replace all Pin Crank with new one.
@When replacing Pin Crank set, remove two screws with cross head
screwdriver,
* Wipe out adhesives and dust around screws.
+Fit new Pin Crank set and tighten by screws with slight amount of LOCKTITE 242

or 542,
_ .+ Use LOCKTITE 242 or 542 (medium strength}.
I mportant « Apply slight amount of LOCKTITE to thread section.
- Wipe out extruded LOCKTITE with clean cioth.

5.3.4 Fit Shaft Seal (1)
{DApply slight amount of LOCKTITE 242 or 542 to outer petiphery of new Shaft Seal(1).
@lnsert Fixture 15-3 and Shaft Seal {1) to Fixture

1-8 and fit it to FS (1} from the Fin side . ' ]

» Fit Fixtures 2-3 and 5-8A in this order to FS (1)
from scroll side, and screw M10 Hex, socket
head bolt along with Hex. nut and Washer. [Pt 27]

(GTwn Hex. nut and fit Shaft Seal (1) .

@Wipe out extruded LOCKTITE with clean
cleth.

——NM10 Hex Socxel
Head Bol:

_ - Hex Nut

Fixtura 15-3

Fixles 1-3

* Pay attention to directlon of Fixtures and Shaft Seal(1}.
mportant Side of Shaft Seal (1) where you can see spring faces Fixture. ——
- . Chack diregtions of
| * Wipe out extruded LOCKTITE with clean cloth. Fixture and Shaft
| seal(l)

11



5. 3 Every 8000 hours: Maintenance of FS (1)

5.3.5 Fit Gseal

(DInsert G-seal to Fixture 1-3 and fit it to
FS(1} from the Fin side. Fiirs 59A Ljr,,——aM“IU Hl—?:dzocsiéftl

* Fit Fixtures 2-3 and 5-8A in this order to
FS(1) from scroll side, and screw M10
Hex. socket head bolt aleng with Hex.
nut and Washer.

@Turn Hex. nut and fit G-seal.

Hax.Nul
//

"L;‘LFSM)
Al G-Saal

* Pay attention to directions of Fixture and G-seal.
Side of G-seal where you can see spring faces Shaft Seal (1).

» Check that the top of G-seal Shaft Spal G-Seal

is lower than bottom of
[STTONEEVNAN | tapered sactlon of FS(1). Fs()

- if not, tighten further with Fixture  Fin Side Mirs o
again in the same direction A_raperd Section ~ Check direstions of
Fixture and
- Wige out extruded LOCKTITE with clean cloth, G-seal

* Fill ISP exclusive grease [0.1ml{0.2g)] between 2 lips of Shaft Seal(1} and G-seal with

syringe evenly around whole periphery.
Shaft Seal

5.3.6 Fit Bearing set (1)

+ Wipe out dust and grease attached to Bearing set (1) .
+ Turn Inner ring by hand and check that it turns lightly and smoothly.
+ If you feel some rumble, replace the Bearing according to 6.2.

* Iit 3 holes of Bearing set(1) to screw holes on FS(1) side, and tighten by
Hex. socket head bolt with slight amount of LOCKTITE 242 or 542.

L Tightening torque 2+0.3 N-m {20+ 3kgf-cm) .I

» Use LOCKTITE 242 or 542_ {medium strength).
Important « Apply slight amount of LOCKTITE to the thread section.
* Wipe out extruded LOCKTITE with clean clath.

12




5. 4 Every 8000 hours: Maintenance of FS (1)

9.3.7 Fit Tip Seal

* Place white soft back-up part facing downwards Extruded
and black hard sliding material facing upwards. \%&SGCUOH
* Fit Tip Seal from the center of FS (1) . \

+ Internally extruded section mear the center of
wrap functions as a stopper to held Tip Seal. A
Completely push sliding material side by hand

into the groove. Fsi1)

5.4 Maintenance of FS (2)
5.4.1 Remove G-seal

Remove the G-seal as follows and replace it with
new one. G—Seu

* Ingert straight edge screwdriver to G-seal from
the Fin side of FS (2) and remove it. ( @

- Pay attentlon not to damage Flange F3(2)
Important surface of FS(2),scroll sectlon, and

Needle Bearing section .

Screw Driver (—)

Neede Bewring
Shaft Seal(2)

5.4.2 Remove Shaft Seal (2)

Remove the Shaft Seal (2) as follows and replace it
with new one.

- Insert straight edge screwdriver from the Fin side of
FS (2 to Shaft Seall?), lightly tap handle of
screwdriver and remove Shaft Seal(?l while

moving the screwdriver around the whole periphery
Shaft Seal (2) .

‘ Important [N Pay attention not to damage Flange surface of FS(2), scroll section
<

and Needle Bearing section.

5.4.3 Clean FS(2)
(OWipe out dust on the place where Shaft Seal (2) of FS(2) and G-seal enter, with clean
cloth.
- Wipe out dust on wall and bottom of screll wrap with clean cloth.
* Wipe out dust attached to side and bottom of Tip Seal groove by using bamboo spatula
covered with clean cloth so ag not to damage the groove,
* Blow out the whole unit with air.

@Fully wipe out old grease attached to Needle Bearing in the center of FS (2} with clean
cloth while turning roller until no more comes out,

* It you feel some resistance to remove Tlp Seal, be sure to wipe out dust.

' * Be sure to clean Tip Seal groove with soft bamboo spatula since it is
Important TR

* Always use clean cloth.
; Mixing with other grease can greatly deteriorate the performance.
| * Pay attention not to lsave the waste thread In Bearings,

13



5.4.4 Fit Shaft Seal (2)

(D Apply slight amount of LOCKTITE 242 or 542
around outer periphery of new Shaft Seal (2),

@nsert Fixture 7-3 to Fixture 4-3 and ingert them
toFS (@) from the Fin side.
(FHorizontally insert Shaft Seal () to Fixture 4-3.

* Fit Fixtures 6-3 and 6-4,5-8A in this order to Shaft
Seal(?) from the scroll side. Serew M10 Hex.
socket head bolt along with Hex. nut and Washer
from the seroll side.

@Turn Hex. mut and £t Shaft Seal (2) .

5. 4 Every 8000 hours: Maintenance of FS {2)

Fixture 5-3A

L /Hex,l\’ut

1 Shaft Seal (2)

'

RN

.~ Neecle Bearing

=]

SRREANE

M8& Hex Socket
Hecod Bolt

* Pay attention to directions of Fixture and Shaft Seal(2).
Side of Shaft Seal{2) where you can
see spring faces Needle Bearing.

* Horizontally place Shaft Seal(2)

Shaft Secl(2)

on the Fixture.
Important

se&al(?) can contact OS.

* Check that Shaft Seal(2) is lower than
the surface of FS(2) scroll side.
If not, tightly further again with Fixture in
the same direction. Ctherwise,

O

Scroll Side
Mirus
¥+ 2 Neede direi:i?nt of
¥’ earng
Shaft ///// Fixture and

Shaft seak2)

5.4. 5 Fit G-seal

{{insert Fixture 7-3 and new G-seal to Fixture
4-3,

(ZInsert Fixture 64 and 6-3, 5-3A in: this order to
FS(? from seroll side.

@nsert G-seal and Fixture 4-3 with Fixture 7-3
to FS(2) from the Fin side, and screw M8
Hex. socket head bolt aleng with Hex. nut and
Washer from the opposite side.

@Turn Hex. nut and fit G-seal.

14

Fixlare 5-3A

Fixlure 6-3

Fixture 6-4

J— Neadle Bearing

G-Seaq:

Fixture 7-3

Fixlure 4-3

— M8 Heax.Socket
Hecd Brll




5. 4 Every 8000 hours: Maintenance of FS (2)

* Pay attention to directions of Fixtures and Gseal.
Side of G-seal whera you can Shaft Seal(2)

see spring faces Bearing. siq
. iy : Check that G-seal is lower Scroll Sidey |
Important than FS(2) Fin side and that Mins
: Neede
/ Baaring
Check diractions of

is parallel to Fin surface
Fixture and G-seal

(not curved).

If not, tighten further again with Fixture
in the same direction.

5.4.6 Grease Needle Bearing and Shaft Seal, G-seal

« Fill ISP exclusive grease to roller section of Needle G-Seal
Bearing.

- Apply ISP exclusive grease between roller and cage while

Fil grease.
Neede

turning roller. ) Bearng
Grease volume ISP-80 Fil grease.
(1 pel . \
be 0.1mi(0.29) Serol Side Shafl Seci(2)
* Evenly fill ISP exciusive grease [0.1ml (0.2¢)] betweeh 2
lips of Shaft Seal (2}, and also between 2 lips of G-seal.
* Be sure to use ISP excluslve grease.
* Be sure to use clean rubber gloves when applylng grease
[mportant to Needle Bearing. .
- Apply grease a bit more to both roller and cages which Use ISP exclusive
are somewhat worn, different from new Bearing. irease
5.4 . 7 Flt r.[llp Seal Extruded
* Place white soft back-up part facing downwards saction

and black hard sliding material facing upwarda.
* Fit Tip Seal from the center of FS(2) .

* Internally extruded section near the center of
wrap functions as a stopper to hold Tip Seal.
Completely push sliding material side with hand
nte the groove.

15




5. 5 Every 8000 hours: Maintenance of OS

5.5 Maintenance of OS Serew Driver (=)

5.5.1 Remove G-seal Needle G-Seal

Remove G-seal as follows and Bearing Boiten
replace it with new one,
+ Place OS on horizontal stand with rubber.
* Place batten on OS and remove G-seal
with straight edge screwdriver.
* Remove G-seal on the opposite side in the

same way. // » Rubber e,lc. // ///

Import ant Pay attention not to damage scroll top, bottom and side surfaces of
“ - 08

5.5.2 Clean OS

(DWipe out dust in the place where G-seals enter OS with clean cloth,
- Wipe out dust on wall and bottom of scroll wrap with clean cloth.
* Wipe gut dust attached to side and bottom of Tip Seal groove by using bamboo spatula
covered with clean cloth so as not to damage the groove.
* Blow out the whole unit with air,
@Fully wipe out old grease attached to Needle Bearings and Sleeve in the center of
OS with clean cloth while turning raller until no more comes out.

*if you feel some resistance to remove Tip $Seal, be sure to wipe out dusl.

- Be sure to clean Tip Seal groove by soft bamboo spatula since it is fragile .
Important - Always use clean cloth.

Mixing with the other grease can greatly detericrate the performance. |
* Pay attention not to [eave the waste thread in Bearings. |

(@Remove screws of Needle Bearing (Pin Crank)
around OS5 with eross head screwdriver.

@Push Needle Bearing from the opposite side
and remove them,

@Fully wipe out cld grease attached to Needle
Bearing with clean cloth while turning roller
until no more comes out.

+ If you replace Pin Crank setin 5.3.3, replace
Needle Bearings also.

, m | - Pay attention not to damage cross section of screw to fix Needle
Important QRS

Use small cross head screwdriver {tor M3).

16




5. 5 Every BO0O hours: Maintenance of 08

5.5.3 Fit G-geal

M10 Hex Socket

(D Tnsert Fixture 143 and new G-seal to ]
Fixture 13-3, and then to 0OS. Tnsert
Fixture 10-3 from the opposite side. Fixiure 12-3

@Insert Fixtures 12-3 to Fixture 10-3, screw

—_H/ Head Bolt

M10 Hex. socket head bolt along with Hex.
nut and Washer, and twrn Hex. nut and fit _

Fixiure 10-3
G-seal.

@livery fill ISP exclusive grease [0.1ml(0.2g)]
between 2 lips of G-seal,

@Fit G-seal on the opposite side in the same i
M [Fise i63) [ ][
Fixture 14-3 |

—

_—

Fixture 13-3

G-Seal

* Pay attention to directions of Fixtures and G-seais.

Side of G-seal where you can
see spring faces Bearing.

[ srtant * Check that G-seal is —]
1mportan ' lowar than OS surface. Minus

If not, tighten further again -
Needle Bearng

G-Seat  0S Surface

0

wjth 'ﬁxture in the same Check Fixture
direction. direction
5.5.4 QGrease Needle Bearing of Pin Crank
Crank)

* Fill ISP exclusive grease to roller section of Needle Bearing (Pin
which was removed from OS.

- Apply ISP exclusive grease between roller and cage while turning roller.

Grease volume ‘ ISP-90
(~1pe] 0.15 mi (0.3 g)

* Be sure to use ISP exciusive grease.
Be sure to use clean rubber gloves when filling

Important grease to Needle Bearing.
Apply grease a bit more to both roller and cages which are

somewhat worn, different from new Bearing.

O

Use ISP exclusive
groase
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5. 5 Every B000 hours: Maintenance of 08

5.5.5 Fit Needle Bearing of Pin Crank 0-Ring
* Insert straight (not askew) Needle Bearing (Pin
Crank) in this order into holes on the outer

periphery of O8
* Apply slight amount of LOCKTITE 242 or 542 to

screws and tighten them.

Needlg

|~ Becring

05

Screw ////

5.5.6 Grease OS Needle Bearing

(DFill ISP exclusive grease to roller of Needle Bearing in the center of

085,
* Apply ISP exclusive grease between roller and cage while turning roller.

Shaft Seal

Grease volume ISP-90 |ﬁ§ =7 L
.- ps
(7 Ipe.] 0.8ml(1.6¢)

G-Seaql

DFill ISP exclusive grease [0.2 ml (0.4 g)] between G-seal and hS=—2 Lips
Needle Bearing with syringe to evenly around whole periphery.

* Be gure to use ISP exclusive grease.
+ Be sure to use clean rubber gloves when applying 0

grease o Needle Bearlng.
Apply grease a hit more to both roller and cages which are  Use ISP exclusive
somewhat worn, different from new Bearing. grease

Important

5.5.7 Fit Tip Seal

Place white soft back-up part facing Start here
downwards and black hard sliding material G} %we center
of 0%

facing upwards.

+ Fit Tip Seal in accordance with shape at the
center of OS and insert gradually further
towards outside.
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5. 6 Every 8000 hours : Replace Exhaust valve

5.6 Replace Exhaust valve

@ Loosen Nut and remove Exhaust Flange. Remove
O ring in the Outlet hole of F8(2), and clean in
the hole and Qutlet Flange by using cloth and
brass brush.

@ Remove C snap ring in the Outlet Flange with
stop ring supplier. Remove Exhaust Guide.
Exhaust Spring and Exhaust Valve with
tweezers.

@ Clean Outlet Flange and sealing surface where
Outlet hole and Exhaust Valve contact by uging
clean cloth and brass brush so as not to damage,
and blow put with air.

@Tit new O ping to the groove of Exhaust
Valve ,hole for Q@ ring and new Exhaust
Valve,Exhausl Spring and Exhaust Guide to
Outlet Flange and attach with C snap ring.

& Fit Outlet Flange with Nut to FS(2),and tighten
Nut and fix it.

Volve

Ex'musr Exhaug!
alve Guide WYalve Szring

* Exhaust valve should be at the center. |
Imvortant * Use LOCKTITE 242 or 542 (medium strength) . :
portant - Apply slight amount of LOCKTITE to only thread section.

* Wipe out extruded LOCKTITE with clean cloth.

5.7 Maintenance of Inlet Flange e " e
~ C-Ring
@ Remove Inlet Flange by spanner. i
@ Clean inside the Inlet Flagne and Inlet Filter
with clean cloth ,and blow out dusts.
@ Put a new O ring in the groove of Inlet Flange.
@ Put the Inlet Flange on the FS(1) by spannex.

5.8 Maintenance of Air Flush Port

@ Remove the Air flush Kit, from Air flush port. :
@ Replace the Air flush kit with new one. Apply slight :
amount of LOCKTITE 2420r 542 to the thread
section of the Hex socket head balt, and fit them
to FS(1),

0~ =10

Air Flush Kit
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5. 7 Fvaery 800G hours: Assembly

* Evenly Insert Pipe so that Pipe fully ' Crank Shait
Important contact to the bottom of Elbow. '
- Do not tighten Cap nut too hard. GEE!
' . &

5.9 Assembly I
Assembile in reverse order of disassembly. :
5.9.1 Assemble Body set

(DPlace 2 blocks (wood which height is over 55mm) on @ Mcko surg hat his sufdca
horizontal workbench and I'S(1) on the top of them. fed
* Fit Crank Shaft vertically to FS(1). - O s Irserl X
When fitting Crank Shaft fo FS(1), 4
Important pay attentlon not to damage \\r_ ” ] '\
LSS | Bearing and Shaft Seal with the -
angle of Key groove of Crank Shatft. o
@Turn eccentric section of both Crank Shaft and Pin . Make sure thol T seal
Crank in the same direction. Put the OS Insert 05 Inserl Gude \: — '
Guide (Black one for ISP-250B, White one for B
ISP-5Q00B) on the Crank Shaft as shown in the right Cronk Shafi |

drawing. Fit O8 to FS(1). Pin Crank

Malch its
eccenlric
direction
with thal of

crar< shofl.

| ,
" | Pay attention that Tip Seal does
Important not come off when fitting 0S.

Cronk Shail

@Put the FS(2) Insert Gulde on the Crank Shaft.
Fit new O ring to FS(2}, fit it to FS{l} and
tighten the Hex. socket head boits.

ightening torque Mo Sockel
ISP-90  10£0.7N-m ( 100£7kgf-cm) “Head 3ot N\
A\ﬁ; Hex Wrench

Size Smm
Bommm, o,
YA A

FS2rnsert Guide

r.i.

Crank Shafl

 Check that there is no dust or damage on the surface of Q ring for |
FS{1}, FS{2} and O ring surface.
* Apply slight amount of ISP exclusive grease to the O ring surface.

Important * Check that O ring does not come off from mating side and Tip Seal
does not come off from the groove.

- Diagonally tighten Hex. socket head bolts fixing FS$(2) by turns in order
to tighten evenly.
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5. T Every 8000 hours: Assembly
Hex.Wrerch

Size Smm Hex, Sockel
Head Ball
Washer2

@Fit Parallel Key and Fan(2) to FS(2), apply
slight amount of LOCKTITE 242 or 542 to Hex.
socket head bolts and fully tighten along with
Washer2. Parallel Key

] Tightening torque 3::0.3 N-m{30+ 3kgf-cm) 1 _— \D:QM

—

Body set Washer]

®Stand Body set vertically, fit Parallel Key and
Fan{l). Apply slight amount of LOCKTITE 242
or 542 to Hex. socket head bolts and fully
tighten along with Washerl,

I Tightening forque 30.3 N-m({304: 3kgi-cm) f

Hex.Sockel
eqd Bo

!l

H

H

E

S < A A
= I

Parailsl Key/ Fon(?)

Hex Wrench
Slze Smm

* Turn Fan(2) by hand and check that it turns smoothly (a little bit heavier than
rotating resistance checked in Disassembly 5.1.1.) if rotation is heavy,
1 mportant disassemble again and check that Tip Seal does not come off. .
i * Use LOCKTITE 242 or 542 (medium strength).
* Apply slight amount of LOCKTITE to only thread section.
* Wipe out extruded LOCKTITE with clean cloth.

5.9.2 Fit Body set

(DStand Motor set and Body set vertieally and fit
new Spider to Coupling, with central dent on
Motor side.

@Match nail of Fan with nail of Spider, Parallel
Pin with hole position, and fit Body to Motor set.

Hex Socxat
* Check that Fan(2) turns smoothly and tighten Head Ball
Hex. socket head bolts. Hex Wrench
| / Size Smm
Tightening torque 1510.7 N-m{150 £ 7kgf-cm) |
Motor set

Check inlet direction

.y Fit pump to Motor set so that Inlet can face the same 0
IR UONERAN | dircction as before maintenanca.

9.9.3 Fit Fan Cover
+ Apply slight amount of LOCKTITE 242 or 542 to
the thread section of Hex. Socket head bolts.
* Tighten Fan Cover and Cover Plate (2) together
with the bolts.

5.10 Operation

* Operate pump for 2 ~ 3 hours and check that current is within rated one (refer to 6.11)
and that there is no abnormal sound and vibration. Also inspect the pump performance
(refer to 6.10).

When you have replaced Tip Seal, be sure to do break-in operation (referto 6.9,
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6. Every two years or every 16000 hours maintenance and inspection

6. Every two years
or every 16000 hours maintenance

6.1 Disassembly

Disassemble in the same way as §.1.

6.2 Maintenance of FS (1)

Regarding G-seal and Shaft Seal, do In the same
way as 5.3.2, 5.3.4, and 5.3.5.

6.2.1 Remove Bearing set (1) MG Hex.Sockel
Head Bl

I% e Nul

(DRemove Tip Seal from outer periphery.
(@Remove Bearing set (1) in the same way as 5.3.

6.2.2 Remove Ball Bearing

(DFit Fixture 17-3 {pay attention to direction) to
Bearing from Flange side of Bearing case side.
@Fit Fixtures 9-3 and 5-3B to Bearing case from

the oppositc side and screw M10 Hex. socket
head boits along with Hex. nut and Washer.
@Turn Hex. nut and remove Ball Bearing.

6.2.3 Clean FS(1)
Clean F3(1) in the same way as 5.3.3

Fixlu-e -3

Bearing Ccse

Moter Becring

6.2.4 Fit Ball Bearing _/I/"““ acd Bt
(DFit Fixture 173 to Bearing case from Flange E
H Hez Nul

side {pay attention to direction) .

@iFit Fixture 98 to Bearing case from the
opposite side and insert new Bearing
horizontally.

(QFit Fixture 188 {pay attention to direction} to
Bearing and screw M10 Hex. socket head bolt
along with Hex. nut and Washer from Fixture

18-3 gide. Fxture 17-3

@Turn Hex. nut and fit Bearing.

Mator Bauring

Fxture 9-3;

Bearing Cose

6.2.5 Fit Bearing set (1)

* Match and fit 3 holes of Bearing set (1) with thread holes on FS (1) side, and
tighten by Hex. socket head bolts with slight amount of LOCKTITE 242 or 542.

| Tightening torque 2+ 0.3N-m{(2013kgf-cm) |

+ Use LOCKTITE 2420r 542 ( medium strength ) .
Important - Apply slight amount of LOCKTITE to thread sectlon.
* Wipe out extruded LOCKTITE with clean cloth.

6.2.6 Fit Tip Seal

* it Tip Seal in the same way as 6.8.

6.3 Maintenance of FS (2)
6.3.1 Remove G-seal and Shaft Seal (2)

(DRemove Tip Seal from outer periphery.
@Remove G-seal and Shaft Seal {?) in the same wayas 5.4.1and 5.4.2.
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6. 3 Every 16000 hours: Maintenance of F5 (2)

6.3.2 Remove FS (2) Needle Bearing

(DInsert Fixture 4-3 to FS{2) from. Fin side.

(2Fit Fixtures 3-3 and 5-3A to FS (2) from
gcroll side, and screw M8 Hex. socket
head bolts along with Hex. nut and

Fixiura 5-3A

Hex.hut
Washer.
(@Turn Hex. nut and remove Needle Bearing.

‘1 Fs2)

Needle Bearny

MB Hex.Sockel
Head Bolt
6.3.3 Clean FS(2)
* Clean F8 (2} in the same wayas 5.4.3 Q.
6.3.4 Fit FS(2) Needle Bearing
Fixiue 5-3A
(DiInsert new Needle Bearing to Fixture 4-3.
@lnsert Fixtute 6-3 to Fixture 5-8A and fit
them to FS (2) from scroll side . [Fixiure 6-3; / Hex Nut
@Inselit Fixture 4-3 with Needle Bearing to .
FS(2) from Fin side and screw M8 Hex it
socket head beolt along with Hex. nut and ;//fi 3 i
Washer. A ég Fs@)

@Turn Hex. nut and fit Needle Bearing.

N
N

Y
N

RN

Neadle Bearing

RS

=
T

—— M8 Hex.Sockel
read Bolt

Fixlure 4-3
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6. 3 Every 16000 hours: Maintanance of FS (2)

* Pay attention to Fixture direction. |
- Check that edge surface {scroll side) of Needle bearing
and stepped secilon on FS (2)

Important side are on the same level. Scroll Sige  39Me level
If not, fully tighten with Fixture %/ é Neede

in the sama diraction. = /,// < Bearing Check Fixture
AL ec )

* Wipe out dust on Fixture

with clean cloth. direction |
6.3.5 Fit G-seal and Shaft Seal
(DDo in the same wayas 5.4.4 and 5.4.5.
@Evenly £l ISP exclusive grease [0.1m|(0.2 g)] between 2 lips of Shaft Seal
and between 2 lips of G-seal around the whole periphery with syringe.
IBOTISA RV | - Be sure to use ISP exclusive grease. 0
Use ISP exclusive grease

6.3.6 Fit Tip Seal

* Fit new Tip Seal in the same way as 6.8,

6.4 Maintenance of OS

6.4.1 Remove G-seal and Needle Bearing — o
- M1 ex.30cka!

(DRemove 2 Tip Seals attached to the both sides Head Ball
of OS from the end of outer periphery.

Fixture 12-3

@Remove G-seal in the same wayas 5.5.1.

@nsert Fixture 8-3 to Needle Bearing
of 08,

@Fit Fixtures 10-3 and 123 in this
order from the opposite side and
screw M10 Hex. socket head bolts
with Hex. nut and Washer.

®Turn Hex. nut and remove Needle ‘
Bearing (a set of 2 bearings.) e

Ficiure 10-3

[I™ Needle Bearing

24



6. 4 Every 16000 hours: Maintenance of OS

Important,

* Pay attention to Fixture
direction. 0

* Pay atftention not to

damage top, bottom and Check Fixture
side of s¢roll of OS, direction

6.4.2 C(Clean OS8

* Wipe out dust and cld grease in inner dia. of OS center.

* Wipe out dust on wall and bottom of wrap of scroll with clean cloth.

* Wipe out dust attached to side and bottom of Tip Seal groove by using bamboo
spatula covered with clean cloth so as not to damage the groove.

+ Blow out the whole unit with air.

it you feel some reslstance when removing Tip Seal, be sure to wipe out
dust.

Important * Be sure to clean Tip Seal groove by soft bamboo spatula since it is fragile.
' * Always use clean cloth.

Mixing with other grease can greatly detericrate the performance.
- Pay attention not to [eave the waste thread in Bearings.

6.4.3 Replace Needle Bearing for Pin Crank

(DRemove screws of Needle Bearing (Pin Crank) around
OS with cross head screwdriver.

@Push and remove Needle Bearing from the opposite side.

@Remove the 2 O rings in the hole for Needle Bearing.

@Insert 2 new O rings in each hole.

®lnsert straight new Needle bearing (Pin Crank) to hole of
outer periphery of OS,

@Tighten by screws with slight amount of LOCKTITE 242 Screw
or 542.

* Pay attentlon not to damage crossed section of screw for flxing Pin Crank.
Important Use small cross head screwdriver (for M3).
Wipe out extruded LOKTITE with clean cloth.

6.4.4 Fit Needle Bearing W13 Hex, Seckal

Head Golt

(DInsert new Needle Bearing to Fixture 13-3
and fit to one side of OS5. Fit Fixture 10-3
from the opposite side.

@Insert Fixtures 12-3 to Fixture 103, and
screw M10 Hex. socket head belts with
Hex. nut and Washer.

(®Turn Hex. nut and fit Needle Bearing.

Needle
Bearirg

Fixlure “0-3

[Fietws 13-3
[ * Pay attention to directlon of Fixtures. 0
- Pay attentlon not to damage top, bottom and side of scroll of
0s. Check
- Wipe out dust oh Fixiures with clean cloth, Fixtures
direction




6. 4 Every 16000 hours: Maintenance of OS

6.4.5 TFit G-seal

* [it G-seal in the same wayas b.5.3,
+ Evenly fill ISP excluslve grease [0.2ml{0.4 g)] between 2 lips of G-seal

around periphery with gyringe.

Important

' Be sure to use ISP exclusive grease.

Use ISP exclusive grease

0

6.4.6 Fit Tip Seal

* Fit new Tip Seal in the same way as 6.8,

6.5 Replace Exhaust Valve

* Do in the same wayas 2.6.

6.6 Maintenance of Inlet Flange

* Do in the same wayas 5.7.

6.7 Maintenance of Air Flush Port

* Do in the same way as 5.8.

Important

- Use LOCKTITE 242 or 542 ( medium strength ).
« Apply slight amount of LOCKTITE to thread section,
- Wipe out extruded LOCKTITE with clean cloth.

6.8 Replace Tip Seal

6.8.1 Fit new Tip Seal
@Place white soft back-up part facing downwards

and black hard sliding material side facing
upwards and push it into the groove by hand so
that protruded portion of black sliding material is

minimal.

(@First insert Tip Seal in accordance with the shape
at the center on FS(2) side of OS and insert
gradually further towards outside.

@Cut Tip Seal at 2~3mm before the end of Tip Seal
groove by cutter (sharp knife) .
@Insert remaining Tip Seal at the center of the

groove from FS({l) side and cut at 2~3mm before
the end of the groove by cutter (sharp knife) .

®lnternally extruded section at the center of wrap

functions

Completely push sliding material by hand into the

groove.

a stopper to hold Tip Seal

@In the same way, insert Tip Seal to FS (1) side of
Q8, and fit remaining Tip Seal to FS (2} side.

Start here
ar the center
af OS.

Exiruded

%t

Important

* Check that Tip Seal extrudes by about 0.2mm.
- Fit Tip Seal to the groove
properly, not too tightly or too
loase.

Too loose insertion can cause
Tip Seal to come off since it
extrudes too much from the
groave.

Tip Seal

About 0.2rmm
Scroll Wrap

Check
extrusion of Tip
seal
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6. 7 Every 16000 hours: Replace Tip Seal

6.8.2 Replace O ring

Replace Inlet O ring, O ring in the Exhaust Flange, O ring in Needle Bearings for Pin
Crank and FS (2) O ring as follows:

(DRemove old O ring and wipe out dust at O ring groove with clean cloth,

@Wipe out dust on sealed surface of O ring with clean cloth.
@Apply slight amount of ISP exclusive grease to new O ring .

Important

* Pay attention not to apply oo much grease. Too much
grease can attract dust. Wipa out excessive grease with clean cloth.
* Pay attention not to damage O ring groove and sealed O
Use ISP
ring surface. ]
+ Pay attention not to leave any thread of cloth in O ring  €xclusive

* Be sure to use ISP excluslve grease. 0

surface and O ring groove, grease

6.7.3 Assembly

* Do in the same way as 5. 9.

6.9 Break-in operation

A WARNINC( | breaker when connecting pump to

Be sure to install ground leakage 0

electric source. Install ground leakage
breaker

Important

* When you have replaced Tip Seal, do break-n operation 50 as to smooth
Tip Seal surface.,

* Be sure to take off Exhaust Valve during break-in operation.

* During break-in, open Inlet Valve 273 times hourly so as to emit worn
powtdler.

+ This pump Is common for 50Hz/60Hz, Do breakIn for hoth 50Hz and 60Hz.

When electric source is either 50Hz or 80Hz, do break-n at the same elactric
saurce as pump installation site.

@DDo break-in of Tip Seal in the following way while removing Exhaust Valve.
(@)Close Inlet Valve and operate at 50z,

@Loosen Hex. socket head bolts which fix FS{l) and FS{2), and tighten with
hand #ill it stops.

@If current during pump operation is within + 10% from rated figure {refer to
[rated current chart | on next page), continue operation as it is. If it
exceeds + 10% from rated figure, open Inlet to atmesphere and operate for a

while, then close Inlet again and check current. Repeat this procedure till
current 1s less than 10% from rated figure.

®If current is less than the rated figure, tighten Hex. socket head bolts and do
24 hours continuous operation.

Tightening torque
ISP-90 10X0.7N-m( 100+ 7kgf - cm)

@®Change electric source to 60Hz and do @~®&.

@Stop pump and turn off electric source.

®Proceed with 5.1.1, 5.1.3, and 5.1.4 (@3 only}, wipe out dust in pump

with clean cloth and blow out with air.

@Wipe out dust at Exhaust Valve hole with clean cloth in the same way as 5.6, blow

out with air and fit Exhaust Valve.
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6. 7 Every 16000 hours: Replace Tip Seal

@Apply ISP exclusive grease to roller at OS Needle Bearings, Needle Bearings for Pin
Crank and FS (2) Needle Bearings.

* Apply ISP excluslve grease between roiler and cage while turning roller.

Grease where to apply ISP-90
volume O$ Needle bearing .2ml{0.4g)
Needle bearing at Pin crank 0.05ml(0.1g)
[/bearing] | ™Fg(2) Needle bearing 0.1mi(0.22)

(DEvenly fill ISP exclusive grease [0.1ml(0.2g)] between OS G-seal and
Needle Bearings; FS(2) G-seal and Needle Bearings; and between 2 lips of
FS(2) Shaft Seal(?) and G-seals of OS around the whole periphery with

syringe.

Important

- Be sure to use ISP exclusive grease. 0

Use ISP exclusive grease

{@Assemble in reverse order of disassembling.

6.1 0 Inspect pump performance

(DOperate pump and measure currents.

model

Specification current after break-in (when Inlet is closed)

ISP—90 lphase 200V 0. 8~1. 2A

@Check that there is no abnormal noise and vibration.
@Inspect the ultimate pressure and leak tightness.
Ultimate pressure: = 5Pa
Leak tightness: 1.0X 102 Pa-L/s

6.1 1 Rated current chart
ISP—90 Single-phase .

Voltage 1 100 115 200 230
Hertz  Hz 50 : 6 60 50 i B0 5 E 0
Rated current A 2.6 | 2.1 2.2 1.3 1 1.1 1.6 : 1.1
Rated current+10% A | 2.9 2.3 2.4 1.4 & 1.2 8 1 1.2
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Fixture combination chart

Model : OCX-867
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8. Parts list and Extended drawing

No. Parts Name Quant ity Na. Parts Name Quantity
4 F S (1) 1 61 Bolt 3
5 [0S 1 62 |Bolt 10
6 FS{? 1 67 Screw 3
7 | Cover Plate {2) 1 65 |Bolt 5
1 2 | Fan Cover 1 71 Washer 3
13 |Fan {2) 1 107 | Exhaust Valve set T
14 |Parallel Key 2 203 Nut 1 n
15 fWasher 1 208 Washer (2) ]
16 | Crank Shaft 1 an? Bearing kit 1
24 | Inlet Flange 1 303 Seal set 1
2 6 | Exhaust Flange 1 304 |0 ring set T
2 7 | Cover Plate {1} 1 305 Pin Crank kit 1
29 | Fan (1) 1 306 Air Flush kit 1
3 0 [Bearing Case 1
3 4 | Motor set 1
34~2 | Hour Meter }
48 | Snap ring 1
54 | Coupling 1
58 [ Inlet Filter 1
{Consumab/es)
No. Parts Nzme Quantity Remarks
(17) | G-seal [FS (2] 1 No. 303 supplied by Seal set
(18) | Needle Bearing [F S (2] 1 No. 302 supplied by Bearing kit
(1 8) [Shaft Seal (21 [FS (2] 1 No. 303 supplied by Seal set
{20) | G-seal [0S] 2 No. 303 suppiied by Seal set
{2 1) | Needle Bearing (OS] T set No. 302 supplied by Bearing set
(23) [0ring [FSID] 1 No. 304 suppiied by 0 ring set
{28) |0 ring [Inlet Flangel 1 No. 304 supplied by O ring set
(28-1) | Shaft Seal (1) [FS 1] 1 No. 303 supplied by Seal set
(28-2) | G-seal [FS (1] 1 No. 303 supplied by Seal set
{3 1) |Ball Bearing [FS (1] 1 No. 302 supplied by Bearing kit
(37} |Oring [Pin Crank:Needle Bearing] 4 No. 302 supp!ied by Bearing kit
(3 8] | Heedle Bearing [Pin Crank] 2 No. 302 supp!ied by Bearing kit
(53} | Spider 1 No. 302 suppiied by Bearing kit
(6 6) | Screw 4 No. 302 supplied by Bearing kit
(6 7) | Scraw 4 No. 305 supplied by Pin Crank kit
(7 5} | Seal [Pin Crank Needle Bearing] 1 No. 303 supplied by Seal set
(8 2} | Housing 1 No. 306 supplied by Air Flush set
(83) |Filter 1 No. J06 supplied by Air Flush set
(8 6) |Ball 1 No. 306 supplied by Air Flush set
(87) |Snap ring 1 No. 306 supplied by Air Flush set
(101) | Tip Seal set (1} 1 No. 301 supplied by Tip Seal set
{103 | Tip Seal set (2} 1 No. 301 supplied by Tip Seal set
(104 | Pin Crank set 2 No. 305 supplied by Pin Grank kit
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