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1. INTRODUCTION

Into the new millennium, Powerstart is able to stay at the fore front of non-electric starting with the
offering of new components and the streamlining of existing offerings.

The Powerstart manual has been updated to include all the new and improved products as well as to
ensure that dimensions, weights, pressures and all other measurements are in dual formats (metric as
well as imperial).

The engine cross reference table has grown immensely and is continuously updated to include any new
applications.

Accumulators are now offered with ABS (American Bureau of Shipping) certification as an option. The
Lloyd’s certification is still standard but has been uprated to the revised PD5500:2006 standard.

Pressure gauges are now available with either metric or imperial markings.

The selection of pinions gears and flanges has been extended to include more information on the
flanges which will help customers and distributors to establish configurations with greater ease.
Powerstart now offers over 40 different pinion gear configurations and over 30 flange configurations.
Most of these pinions can be cut to fit either the small, medium or large starters in steel or beryllium
copper.

We hope that this manual proves to be useful and we always welcome constructive ideas and
suggestions.

The Powerstart technical team.
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2. SELECTION GUIDES

2.1 APPLICATION ENQUIRY FORM

General

Customer: Date:

Contact: Machine:

Tel. No.: Model:

Fax. No.: Order no.:

Engine Specifications

Make: Model:

Power (kW): Displacement: (litres):

Break away torque: Running torque (Nm):

Parasitic load (Nm):

Min. cranking speed (rpm): Crank duration (s):

Will the load be disconnected from the engine during cranking (Y or N):

Starter Mounting Arrangement

Flange type (SAE 1 or 2 or 3 or 4):

Flange to ring gear (FRG) in mm:

For any special mounting arrangement please supply drawing.

Pinion Gear Information

Pinion gear no. teeth: Ring gear no. teeth:

Pressure angle 15° or 20°): Diam. Pitch or module:

Outside diameter (mm): P.C.D. (mm):

Rotation (CW or CCW): Is a non-sparking pinion required (Y or N):

Existing Starter Motor

Make/model: Power (kW):

Max. overall diameter (mm): Total length (mm):

APPLICATION ENQUIRY FORM
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2.2 SYSTEM SELECTION CALCULATION FORM1. Starter Motor

=

1.3 Torque required

1.4 Minimum oil x 21

2. Accumulator

3. Conclusion

minimum size
=

A __ __ __ SC

M __ __ - D __ __ __
3.2 Accumulator model:

see page 12-1

3.1 Starter motor model:

=

see page 12-2

Chart value

Note:
Chart value is obtained from accumulator calculation sheet on section 3, page 3-10
at the intersection of "Maximum system pressure" (recommended 21MPa) and the greater
of "Minimum oil pressure" (from 1.4) or the accumulator gas pre-charge pressure of 10MPa

= =

2.2 Starter revs =

2.4 Accumulator

spd (2.1)
x

= x =

= x

=xx

Minimum oil vol required
(from 2.3)

Starter revs
x

Starter dis-
placement (cc)

Crank duration
(sec)

Starter

2.1 Starter spd.

(from 2.2)
2.3 Min. oil vol.

=

60

required

Min. engine
cranking speed

Gear ratio
(from 1.1)

=

= =

66 84 12430 48

=

Torque req'd

Starter motor

Select a starter from the table below which is supplies a torque equal to or greater than the
torque arrived at in 1.3 above

x

M22 M28 M38A

Engine breakaway torque

(inclusive parasitic load)

Gear ratio (from 1.1)

x 1.15
Torque at pinion
(from 1.2 above)

x 1.15 =

=
1.2 Torque required

at pinion

(from 1.3)
System press.

(21 MPa)
=pressure

M10 M16
Maximum torque in Nm
at 21 MPa (3000 PSI)

=

=

M66A

216

60
=

SYSTEM SELECTION CALCULATION

Ring gear no. of teeth

Pinion gear no. of teeth
==1.1 Gear ratio =

(at starter)

Maximum starter torque in Nm

: 1

Nm

Nm

MPa

rpm

revs

cc

ltr.
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2.3 ENGINE CROSS REFERENCE TABLE

Engine Capacity Hydraulic Turbine

Model Cyl. (cc) Starter Starter Remarks

ADE

152 3 2510 M22-D318 L05MR-_318

236 4 3860 M22-D318 L05MR-_318

354/365 6 5810 M22-D318 L05MR-_318

364 4 3970 M22-D5DS L05MR-_5DS

366 6 5960 M22-D5DS L05MR-_5DS

442 V8 15060 M22-D4BS L05MR-_4BS

447/407 6 11960 M22-D4BS L05MR-_4BS

449 5 9970 M22-D4BS L05MR-_4BS

Baudoin

12P15 V12 82200 M38A-D63S

6P15 6 20550 M38A-D63S

DNP4 4 9140 M22-D63S

DNP5 5 14275 M22-D63S

Bukh

DV036 M10-DWZ46

Caterpillar

3054 4 4400 M22-D318 L05MR-_318

3024 4 2200 M10-DFZ76 Same as Perkins 404-C22

3056 6 5805 M22-D318 Similar to Perkins 1006

3114 M22-D21S

3116 M22-D21S

3126 M22-D21S

3204 4 5200 M22-D31S

3304 4 6970 M28-D23S R06MR-P23S

3306 6 10463 M38A-D23S R06MR-P23S

3406 6 14600 M38A-D13S R06MR-P13S

3408 8 18000 M66A-D73S R06MR-P73S

3412 12 27000 M66A-D73S

3508 8 34500 M66A-D73S

3512 12 51800 M66A-D73S

3516 16 69000 M66A-D73S

C4.4 4 4400 M22-DCY18 L05MR-DCY18-G

C6.6 6600 L05MR-_63S-G

C7 7000
M28-D21S/M38A-
D21SX1 L05MR-_21S

C9 M28-D13S

C18 6 18100 M66A-D73S R14MR-P73S-G

C32 V12 32100 M66A-D73S R14MR-P73S-G
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Engine Capacity Hydraulic Turbine

Model Cyl. (cc) Starter Starter Remarks

Cummins

4B 4 3900 M22-DE1S

6B 6 5900 M22-DE1S

6CTA8.3 6 8300 M28-D229 Check bellhousing

B3.3 (forklift) 3300 M10-DWG6

KTA19/28/38/50 M66A-D73S

NTA855 M38A-D73S

QSB 6.7 M22-DSZKS L05MR-PSZKS

QSK23 M66A-D13S

QSC 8.3 8300 L05MR-PSZCYS-G

QSX 15 15000 R10MR-P13S-G

QSK60

QSL9 6 9000 M22-DSZCYS

A2300 M10-DA41X1

QSM11 R06MR-P13S-G

QSK99 M66A-D73SX1

Daedong

TD1400-S1 L05MR-?R44-G

David Brown

580GTLB M22-D3C1

Deutz

BF4M1013E 4 M22-D518

BF6M1013E 6 M22-D518

F5L413FRW 5 7977 M22-D5AS

F6L413 V6 9572 M22-D41S

F8L413 V8 12763 M22-D41S

F10L413 V10 15953 M22-D41S

F12L413 V12 19144 M22-D41S

F3L912 3 2827 M22-D518

F4L912 4 3770 M22-D518

F5L912 5 4712 M22-D518

F6L912 6 5655 M22-D518

F6L914 6 6000 M22-D518

BF4L1011F M22-D5W6

BF2L1011F M22-D5W6

F2L2011F M22-D5W6

BF4M2012 4 3200 M22-D518

Daewoo

310 M10-DLP9

Fiat

8210 M22-D4F4
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Engine Capacity Hydraulic Turbine

Model Cyl. (cc) Starter Starter Remarks

FORD

2700 M22-D3

4500 M10-D3C4XSE

6000 M22-D3C4

GENISIS 6 M22-D3C4

Gardener

6L M22-D23S

Hatz

M40/2/3/4 M10-D444

Z790 M10-D644

1D81/1D90 M10-DG85

2M41/2L41 M10-D444X1

Isuzu

2.2 LTR 4 2200 M10-D9G6

6BD1 6 5785 M10-D4P9

C240 4 M10-D9GAXSE

6HK L05MR-P4AYS-G

4JJ1T M10-D431SX1

6WG1 R10MR-PXGYS-G

3CB1-GZG01 M10-DFZBY6
Same eng. As Yanmar
3TNV

Iveco

8041/8061 M22-D5X1

8210 6 M16-D5F8

8281 SRi 10 V8 17200 M38A-DHRS

N67 M22-D311 L05MR-P311-G

7675i M22-DWX1

Cursor C13 6 12800 M28-DSZ3S

JCB

444N2 L05MR-PJZ16-G-E4

TCA-85 M22-DJZD6X1

John Deere

6068 M22-D31S

6081 M22-DBZ1S

Kubota

EB300 M10-DGL1

2200 M10-D4E1X
Gehl loader (replaces M10-
D5L1)

v3800 M22-DR41X1

V2203 M10-D61S

V2607 M10-DR41X1
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Engine Capacity Hydraulic Turbine

Model Cyl. (cc) Starter Starter Remarks

Lister

HL6 6 M22-D21S

PETTER LP3 3 M10-D3M1 Lug may foul on 2 cylinder

PETTER LPW2/3 2/3 M10-D3M1

PETTER PH1&2 M10-DLC8XL

STW-2 M10-D318

TS2/3 M10-D318

Man

D0226 M,MT,ML M22-DD18

D2840 T,L,LX,LY M22-D537

D2842 T,L,LX,LY M22-D537

D2848 T,L,LX,LY M22-D537

D2866 T,L,LX,LY M22-D537

Mercedes

OM441A M22-D53S

MTU

183 V6 M28-D43S

12V2000 V12 M66A-D73S

16V2000 V16 M66A-D73S

18V2000 V18 M66A-D73SX1

MWM

916-6 M22-D544

D232-V12 V12 17600 M22-DAZ1S

D232-V8 V8 11760 M28-DAZ1S

Mitsubishi

S6R M38A-DLZYSX1 Similar to Volvo D25

S4S L05MR-_DT4-G

S6B3/S6A3 R10MR-PLZYS-G

S12R/S16R M66A-DSHSX1 R14MR-PSHS-G

S12A2 M66A-DKZYSX1

S4E M22-D446

S4Q M22-DDY6X

6D24 6 12000 M38A-DYZE

Paxman

VP185 M66A-DEZ3S

Perkins

1004 M22-D3A8

1006 6 5805 M22-D318 Same as Cat 3056

3012 TAG 3A 12 25000 M38A-D63S

4-108 4 1755 M10-D61S

4-236 4 3870 M10-D318
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Engine Capacity Hydraulic Turbine

Model Cyl. (cc) Starter Starter Remarks

4-248 4 M22-D3A4

1306 6 6700

404-C22 2200 M10-DFZ76X Same as Cat 3024

403-D15 1500 M10-DFZ76X

1103 M22-D318

1300 M28-D23S
M50 (w/ SAE1
offset) M10-D3FY8

SABB

M4/LB 4 2950 M10-D544XL

Scania

DS1-14 M22-D43S

D19 M22-D51S

Toyota

2ZII M10-DVSCXS

1Z M10-D4S6

VM

D704LT M22-D546

D754 TE2 3000 M22-D546

4105TE2 4000 M22-D546

Volvo

1010/1210 SERIES
10-
12000 M22-D4AS

1620 SERIES 16000 M38A-D2AS

610/710 SERIES 1862890 M22-D5AS

PENTA 2040 M10-DF46

D25 M3A-DLZYSX1

TD950 R06MR-PDY1S-G

Yanmar

4TNE84T-JS 4 2500 M16-DTV4

4TNV88 M10-DAG4

4TNV98-VNS M10-DWG6
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2.4 START VALVE AND RECHARGING SYSTEM DIAGRAMS
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2.5 HYDRAULIC PIPING AND FITTINGS DIAGRAM



Selection Guides

Powerstart Starter Performance Curves

Specifications are subject to change without prior notice due to product improvements.

Powerstart Metric Manual
4th Edition - Rev. 5
January 2012 Page 2-10

2.6 POWERSTART STARTER PERFORMANCE CURVES

2.6.1 M10 AND M16 STARTER TORQUE CURVES

2.6.2 M22 AND M28 STARTER TORQUE CURVES
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2.6.3 M38A AND M66A STARTER TORQUE CURVES
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3.2.4 SIX MONTHLY

Or every 2000 engine running hours (approximately 1500 starts) the filter element (part no: FP08-08-40)
has to be replaced. Very dusty environments may require more frequent replacement.
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If excessive wear is present above replace the pump. If no signs of excessive wear are detected and
pump action feels sloppy, proceed as follows:

Pull the handle rapidly in one direction for its full travel and observe if handle tends to spring back. If it
does, repeat above procedure and pause for a few seconds at the end of the stroke. If the pump no
longer springs back, this indicates a restriction in the supply line to the pump, which must be cleared. If
pump handle continues to spring all the way back, this indicates a malfunctioning suction valve which
could either be contaminated or damaged. If handle is loose in both directions, this indicates the delivery
valve is contaminated or damaged. A contaminated oil reservoir will cause a pump to malfunction and
should be drained, flushed and refilled with clean oil. If pumping action is “spongy“, this indicates air in
the system. Check oil level and ensure that there are no suction leaks.

3.5.6 GENERAL

If fluid emerges from the reservoir during cranking, check that it has not been overfilled. Powerstart
reservoirs have been sized so as not to overflow if the reservoir is filled up to the upper mark of the level
gauge whilst the accumulators are empty. Another reason for oil emerging from the top of the reservoir
during cranking could be a reservoir manufactured by a third party where no baffle plate has been
provided or where the return connection is situated in close proximity to the breather cap. It is
recommended that horizontal baffle plates be fitted to small capacity reservoirs, with ports below the
baffle.

If there are signs of oil inside a dry fly wheel housing, remove the starter motor and inspect for leakage
from the shaft seal before stripping the flywheel housing.

If the starter motor appears to leak between the pinion housing and the starter or at the starter motor
nameplate, check if the flywheel housing is a wet housing. This is common on forklift trucks, and the
problem can be overcome by sealing the pinion housing to starter face and nameplate to starter face
with a silicone sealer. Use a conventional gasket between the starter motor and flywheel mounting face.

IF THE ABOVE GUIDELINES HAVE NOT RESOLVED THE PROBLEM PLEASE CALL
POWERSTART OR THEIR DISTRIBUTOR FOR FURTHER ASSISTANCE
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3.6 WARRANTY STATEMENT

Powerstart equipment purchased new is warranted against defects in material and workmanship for a
period or one year from the date of purchase. Should any piece of equipment be suspected to be faulty,
it should be immediately returned with a Warranty Claim Form (found in the following page) to the place
of purchase so that it may be inspected and tested by Powerstart or their nearest authorised
representative.

The conditions of this warranty are: (a) That Powerstart is notified within this period by means of the
attached Warranty Claim Form and that such product is returned to Powerstart or its authorised
distributor or dealer, transportation prepaid by such user; (b) That product has been installed and used
according to Powerstart’s specifications; (c) That product has not been misused, abused, modified or
improperly maintained by the user; (d) That the defect is not the result of normal wear and tear, and (e)
that such product has only been repaired by authorised Powerstart service centres and with original
Powerstart spare parts.

Powerstart shall, at its option, either replace or repair, without charge, any such starter product found
upon Powerstart’s examination to be so defective. Repairs or replacements under this warranty are
warranted for the remainder of the original warranty period.

Powerstart makes no other warranty, and implied warranties, including any warranty or merchantability
or fitness for a particular purpose are hereby disclaimed.

This warranty constitutes the entire obligation of Powerstart relating to the sale and use of this product,
and Powerstart’s maximum liability is limited to the purchase price of such product at the date of
purchase. In no event shall Powerstart be liable for incidental, indirect, consequential or special
damages of any nature arising from the sale or use of such engine starter product.

Powerstart products repaired by the manufacturer out of warranty carry a 3 month warranty on
workmanship and parts replaced.

The warranty does not cover freight or customs charges and these are for the account of the customer.
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3.7 WARRANTY CLAIM FORM
General

Customer: Date:

Contact person:

Tel. No.: Fax. No.:

Distributor:

Installation Details

Starter: Serial no.:

Engine: Installation date:

No. of starts: Failure date:

Parasitic load (Nm):

Installed by:

Failure Details:

Failed components:

Remarks:

For internal use only:

Claim assessed by: Accepted/rejected:

Repair/supply new: Job no. or inv. no.:

Cause of failure/remarks:

WARRANTY CLAIM FORM
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5.2 LLOYD’S APPROVAL CERTIFICATE
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5.3 ABS APPROVAL CERTIFICATE
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Please note: Fluid connections other than ¾” NPT

are not ex-stock and will therefore take longer to

5.4 ACCUMULATOR PARTS LIST

Item Description Qty Part no.

1 Barrel 1 AC-01-

2 Piston 1 AC-02

3 Oil end cap 1 AC-03-

4 Gas end cap 1 AC-04

5 Retaining ring (set) 2 AC-05

6 Retaining washer 2 AC-06

7 Retaining bolt 2 AC-07

8 Nameplate 1 AC-08

9 Screw 1 AC-09

10 Gas plug 1 AC-10

11 Valve core 1 AC-11

12 Piston seal (including backup) 1 AC-12

13 Wear strip 2 AC-13

14 O-ring (endcap) 2 AC-14

15 Backup ring (endcap) 2 AC-15

16 Plug seal 1 AC-16

Repair kit includes items 11-16 AC-RK

Seal kit includes items 12-16 AC-SK

Nominal volume

010 - 1.0 ltr. (0.25 gal.)

025 - 2.5 ltr. (0.66 gal.)

040 - 4.0 ltr. (1.06 gal.)

055 - 5.5 ltr. (1.50 gal.)

075 - 7.5 ltr. (1.95 gal.)

100 - 10.0 ltr. (1.95 gal.)

120 - 12.0 ltr. (2.60 gal.)

160 - 16.0 ltr. (4.20 gal.)

Fluid connection

1 - ¾” NPT (std.)

2 - 1” NPT

3 - 1 ¼” NPT

4 - ¾” BSPF

5 - 1” BSPF

6 - 1 ¾” BSPF

7 - - 1 ¼" BSPT

8 - SAE-12
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5.5 ACCUMULATOR BRACKET

Part number:

AC-17

Specifications:

Mass 1.1 kg (2.4 lbs)
Construction Mild steel
Finish Zinc plated and yellow passivated
Clamp size 145mm (5.7”) Diameter tube

Note: The part number AC-17 refers to one bracket (i.e. one bracket top, one bracket bottom and two bolts). For
most installations, two brackets will be required.

Item Description Qty Part no.

1 Base 1 AC-17-1

2 Clamp 1 AC-17-2

3 Bolt 2 AC-17-3
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6.2 STARTER DRIVE PARTS LIST

Item Description Qty Part no. Item Description Qty Part no.

1 Drive washer 1 M22-23-01 10 Detent spring 1 M22-23-10

2 Spindle 1 M22-23-02 11 Plunger 2 M22-23-11

3 Torsion spring 1 M22-23-03 12 Helix nut 1 M22-23-12

4 Thrust washer 1 M22-23-04 13 Helix shaft 1 M22-23-13

5 Clutch 1 M22-23-05 14 Thrust washer 1 M22-23-14

6 Retaining ring 1 M22-23-06 15 Bevel washer 1 M22-23-15

7 Retaining ring 1 M22-23-07 16 Stop ring 1 M22-23-16

8 Plug 2 M22-23-08 17 Locating screw 1 M22-23-17

9 Anti-drift spring 1 M22-23-09

Due to the need to test the disengagement speed with specialised equipment, it is not
recommended that starter drives be dismantled or attempted to be repaired by anyone other than
Powerstart. Spares are not sold individually for this reason.
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7.2 PRESSURE FILTER PARTS LIST

Item Description Qty Part no.

1 Filter head 1 FP08-01

2 Filter body 1 FP08-02

3 Standpipe 1 FP08-03

4 Poppet 1 FP08-04

5 Spring 1 FP08-05

6 O-ring (body) 1 FP08-06

7 O-ring (standpipe) 1 FP08-07

8 Filter element 40 micron (standard) 1 FP08-08-40
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Item Description Qty Part no. Item Description Qty Part no.

1 Motor housing 1 M10-01 15 Shaft seal assembly 1 M22-15/16

2 Port plate 1 M10-02 17 Key 1 M22-17

3 Shaft 1 M10-03 19 Nameplate 1 M22-19

4 Barrel 1 M -04 20 Screw 2 M22-20

5 Piston 7 M -05 21 Bolt 8 M10-21

6 Spring 1 M10-06 22 Drive (excl. 23 and 24) 1 M10-23

7 Circlip (barrel) 1 M10-07 23 Circlip (gear) 1 M22-24

8 Thrust bearing 1 M10-08 24 Pinion gear 1 M22-25-

9 Centre bearing 1 M22-09 25 Drive assembly 1 M10-B

10 Bearing (port plate) 1 M10-10 26 Pinion housing 1 M22-H

11 Seal holder 1 M22-11 27 Bolt (pinion housing) 4 M22-28-

12 Circlip (bearing) 1 M22-12 28 Bearing (pinion hsg.) 1 M22-10

13 Circlip (holder) 1 M22-13

14 O-ring (holder) 1 M22-14

Items 11-17 and 28 included in seal kit M10-SK

Items 9-17 and 28 included in repair kit M10-RK

Items 22-24 comprise drive assembly (item 25)

8.4 M10 AND M16 MOTOR PARTS LIST

See ordering code on section 12

Pages 12-5 to 12-8

Motor size

10 or 16

Bolt length

1 – 30mm

2 – 40mm

3 – 55mm
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Item Description Qty Part no. Item Description Qty Part no.

1 Motor housing 1 M22-01 15 Shaft seal assembly 1 M22-15/16

2 Port plate 1 M22-02 17 Key 2 M22-17

3 Shaft 1 M22-03 19 Nameplate 1 M22-19

4 Barrel 1 M -04 20 Screw 2 M22-20

5 Piston 7 M -05 21 Bolt (port plate) 8 M22-21

6 Spring 1 M22-06 22 Drive (excl. 23 and 24) 1 M22-23

7 Circlip (barrel) 1 M22-07 23 Circlip (gear) 1 M22-24

8 Thrust bearing 1 M22-08 24 Pinion gear 1 M22-25-

9 Centre bearing 1 M22-09 25 Drive assembly 1 M22-B

10 Bearing (port plate) 1 M22-10 26 Pinion housing 1 M22-H

11 Seal holder 1 M22-11 27 Bolt (not illustrated) 4 M22-28-

12 Circlip (bearing) 1 M22-12 28 Bearing (pinion hsg.) 1 M22-10

13 Circlip (holder) 1 M22-13

14 O-ring (holder) 1 M22-14

Items 11-17 and 28 included in seal kit M22-SK

Items 9-17 and 28 included in repair kit M22-RK

Items 22-24 comprise drive assembly

8.5 M22 AND M28 MOTOR PARTS LIST

Motor size

22 or 28
See ordering code on section 12

Pages 12-5 to 12-8

Bolt length

1 – 30mm

2 – 40mm

3 – 55mm
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Item Description Qty Part no. Item Description Qty Part no.

1 Motor housing 1 M66-01 15 Shaft seal assembly 1 M66-15/16

2 Port plate 1 M66-02 17 Nameplate 1 M22-19

3 Shaft 1 M38A-03 18 Screw 2 M22-20

4 Barrel 1 M66-04 19 Bolt 8 M66-21

5 Piston 7 M66-05 20 Drive assembly 1 M38A-B

6 Spring 1 M66-06 21 Pinion housing 1 M38A-H3S

7 Circlip (barrel) 1 M66-07 22 Bolt (not illustrated) 6 M66-28

8 Thrust bearing 1 M66-08 23 Bearing (pinion hsg.) 1 M38A-29

9 Centre bearing 1 M66-09 24 Displacement insert 1 M66-30

10 Bearing (port plate) 1 M66-10 25 Spring pin 1 M66-31

11 Seal holder 1 M66-11 26 Circlip (insert) 1 M66-32

12 Circlip (bearing) 1 M66-12 27 Washer (barrel) 1 M66-33

13 Circlip (holder) 1 M66-13

14 O-ring (holder) 1 M66-14 28 Inlet reducer 1 M66-40

29 Outlet adaptor 1 M66-41

Optional port adaptors not shown

Items 11-15 and 23 included in seal kit M38A-SK

Items 9-15 and 23 included in repair kit M38A-RK

8.6 M38A MOTOR PARTS LIST

See ordering code on section 12

Page 12-8
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Item Description Qty Part no. Item Description Qty Part no.

1 Motor housing 1 M66-01 15 Shaft seal assembly 1 M66-15/16

2 Port plate 1 M66-02 17 Nameplate 1 M22-19

3 Shaft 1 M38A-03 18 Screw 2 M22-20

4 Barrel 1 M66-04 19 Bolt 8 M66-21

5 Piston 7 M66-05 20 Drive assembly 1 M38A-B

6 Spring 1 M66-06 21 Pinion housing 1 M38A-H3S

7 Circlip (barrel) 1 M66-07 22 Bolt (not illustrated) 6 M66-28

8 Thrust bearing 1 M66-08 23 Bearing (pinion hsg.) 1 M38A-29

9 Centre bearing 1 M66-09 24 Displacement insert 1 M66-30

10 Bearing (port plate) 1 M66-10 25 Spring pin 1 M66-31

11 Seal holder 1 M66-11 26 Circlip (insert) 1 M66-32

12 Circlip (bearing) 1 M66-12 27 Washer (barrel) 1 M66-33

13 Circlip (holder) 1 M66-13

14 O-ring (holder) 1 M66-14 28 Inlet reducer 1 M66-40

29 Outlet adaptor 1 M66-41

Optional port adaptors not shown

Items 11-15 and 23 included in seal kit M38A-SK

Items 9-15 and 23 included in repair kit M38A-RK

8.7 M66A MOTOR PARTS LIST

See ordering code on section 12

Page 12-8




