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ARTICLE BEGINNING

1993 AI R CONDI TI ONI NG & HEAT
Conpr essor Servi ci ng

READ THIS FIRST

NOTE: The purpose of this article is to provide GENERAL servicing
overview. For nore specific information, refer to the AUTO
A G HEAT SYSTEM MANUAL A/ C- HEAT SYSTEM or HEATER SYSTEM
articles in this section.

NOTE: Due to variety of clutch and shaft seal configurations,
obtain appropriate A/ C conpressor service tools for
conpressor being serviced.

ATSUGI ROTARY VANE CLUTCH COIL R & |

Renoval

When repl aci ng conpressor clutch, be careful not to scratch
shaft or bend pulley. Wen renoving center bolt, hold clutch disc with
G utch Hol der (KVv99231010). Using Hub Puller (KV998VR0O01), renove
clutch disc. When renoving pulley, renove |ock nut with Hub Socket
(KVv99235160) .

Install ation

1) Tighten center bolt to 81-104 INCH I bs. (9.1-11.8 Nm.
Tighten lock nut to 21-29 ft. Ibs. (29-39 Nm. Using feel er gauge,
ensure cl earance between clutch disc and pulley is .012-.024" (.30-.60

2) If clearance is not correct, replace adjustnent shin(s).
See Fig. 1. Break-in clutch by engagi ng and di sengagi ng cl utch about

30 tines.
& G %
Compressor !

Adjustment Shim(s)

Lock

103223
Fig. 1. Exploded View O Conpressor (Atsugi Rotary Vane)
Courtesy of Nissan Motor Co., U. S A



A/C COMPRESSOR SERVICING
Article Text (p. 2)
1993 Volkswagen Passat

For Volkswagen Technical Site: http://vw.belcom.ru
Copyright © 1998 Mitchell Repair Information Company, LLC
Wednesday, March 22, 2000 09:59PM

BOSCH 6-CYLINDER CLUTCH COIL R & |

Renoval

1) Hold clutch plate and renove shaft nut. Using Cutch Plate
Renmover (64 5 00), renove clutch plate. Using snap ring pliers, renove
circlip and renove pulley assenbly.

2) If pulley bearing is being replaced, renove circlip at
rear of pulley. Press bearing and spacer frompulley. Press in new
bearing with spacer and replace circlip.

Install ation

1) dean all surfaces. Install pulley assenbly on conpressor
and install circlip. Ensure clutch plate shimis in place on shaft.
Install clutch plate and nut. Tighten nut to 13-15 ft. Ibs. (18-20 N.

2) Using a feeler gauge, check clutch plate-to-pulley
cl earance. C earance should be .028-.051" (.7-1.3 mm. If clearance is
not correct, renove clutch plate and replace clutch plate shim See
Fig. 2.

BOSCH 6-CYLINDER SHAFT SEAL R & |

Renoval

Renmove clutch plate. Renpve shaft key and circlip. Using Seal
Seat Renover/Installer (64 5 030), renove seal seat. Using Seal
Renmover/Installer (64 5 040), turn seal slightly clockw se to
di sengage tangs and pull out shaft seal. Renove "O' ring seal.

Install ation

1) Coat new "O' ring seal with refrigerant oil and install.
Coat new shaft seal with refrigerant oil and install seal on Seal
Renover/Installer(64 5 040). Ensure shaft seal and shaft machine
surfaces align. Insert shaft seal and turn slightly countercl ockw se
to secure on shaft.

2) Using sleeve from Seal Seat Renover/lInstaller (64 5 030),
push seal seat into conpressor and install circlip. Install shaft key
and clutch plate. Check conpressor oil |evel before charging system

Clutch
Plate

\
Lulley

Clutch Assembly

Plate

Fig. 2: Exploded View O Conpressor O utch (Bosch 6-Cylinder)
Courtesy of BMWof North America, Inc.
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CALSONIC V5 & V6 CLUTCH COIL R & |

NOTE: Cal soni c V6 conpressor servicing procedure is not avail able
from manuf act urer.

Renoval

1) Renove shaft nut while holding clutch plate with C utch
Disc Wench (J-39072). Install clutch disc Puller Set (J-39073-4, J-
33013-1, J-33013-3) and renove clutch plate.

2) Renove snap ring. Use a universal gear puller to renove
clutch pulley. See Fig. 3. Renobve screw fromclutch coil |ead. Use
pul ler to renove clutch coil.

Install ation

1) To install clutch coil, reverse renoval procedure. Ensure
coil lead is installed in original position. Using puller set and Coi
Jig (J-39073-1), carefully press clutch coil into place.

2) Install a new clutch pulley snap ring, being careful not
to damage shaft seal. Press clutch plate into place. Install shaft nut
and torque to 89-106 INCH I bs. (10-12 N m).

3) Use a feeler gauge to check clutch plate-to-pulley
cl earance. C earance should be .012-.024" (.30-.60 mm). |f clearance
is too large, renove shaft nut and again press in clutch plate. If
clearance is too small, increase gap by pulling up clutch plate. DO
NOT renove shaft nut.

Snap Ring Clutch Pulley  Clutch
Coil

Compressor
B2C02496

Fig. 3: Exploded View O Conpressor Cutch (Cal sonic V5)
Courtesy of Nissan Motor Co., U. S A

DIESEL KIKI ROTARY VANE CLUTCH COIL R & |

Renoval
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1) Hold clutch disc using dutch Hol der (J-33939) and renove
center bolt. Using Puller (J-33944-A) and Forcing Bolt (J-33944-4),
renove clutch disc. Renpve adjustnent shin(s) and snap ring.

2) Renove pulley using Pilot (J-38424) and universal puller.
Renove coil lead screw, clutch coil screws and coil. Renove snap ring
and bearing if necessary.

Install ation

1) Ensure coil lead is installed in original position.
Install and tighten coil screws to 35-53 INCH Ibs. (4-6 NNm. Press
pul l ey onto conpressor using Pulley Installer (J-33940). Install snap
ring and adjustnent shin(s).

2) Install clutch disc and tighten center bolt to 106-133
INCH I bs. (12-15 Nm. Using feeler gauge, ensure clearance between
clutch disc and pulley is .012-.024" (.30-.60 mm). If clearance is
incorrect, add or renove shin(s) as necessary. Break-in clutch by
engagi ng and di sengagi ng clutch 30 tines.

Compressor ‘

Ptate
(If Used)

Snap Ring

Bearing

Pulley
Clutch Disc
103225

Fig. 4: Exploded View O Conpressor (Diesel Kiki Rotary Vane)
Courtesy of Nissan Motor Co., U. S A
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DIESEL KIKI 6-CYLINDER CLUTCH COIL R & |

NOTE: Due to variety of clutch and shaft seal configurations,
obtain appropriate A/ C conpressor service tools for
conpressor being serviced.

Renoval & Installation

1) Using Cutch Hol der (J-33939) to prevent clutch disc from
rotating, renove shaft bolt. Using Cutch Disc Puller (J-33944-A) and
Forcing Bolt (J-33944-4), renove clutch disc. Renove shin(s) from
conpressor drive shaft or clutch disc. See Fig. 5.

2) Renove snap ring, cover and pulley. Wth Puller Cuide (J-
33943-A) in center of pulley, attach Crossbar (J-8433) to outside
di ameter of pulley. Tighten crossbar bolt against puller guide to
renove pulley. Renove coil |ead, screws, and coil.

3) To install, reverse renoval procedure. Install cover snap
ring with beveled side facing out. Install clutch disc and tighten
center bolt to 133 INCH Ibs. (15 N m.

4) Using feeler gauge, ensure clearance between clutch disc
and pulley is .012-.024" (.30-.60 my. If clearance is incorrect, add
or renove shin(s) as necessary.

DIESEL KIKI SHAFT SEAL R & |

Renoval & Installation

1) Renove clutch coil. Renove and discard felt. Using Shaft
Seal Cover Renover/Installer (J-33942), push down and turn renover
cl ockwi se to engage tangs to cover. Slowy renove seal cover from
bore.

2) Renove shaft seal snap ring. Use Shaft Seal Renover (J-
33942-B) to renove seal. Renove conpressor through bolts, front head
and "O' ring. |If necessary, replace front and rear valve plates, reed
val ves, and "O' rings.

3) To install, reverse renoval procedure. Coat "O' ring,
shaft seal and seal seat with refrigerant oil. Place Shaft Seal Guide
(J-34614) over end of conpressor shaft. Ensure chanfered portion of
shaft seal retainer aligns with chanfered portion on conpressor shaft.

4) Install front head and tighten conpressor through bolts,
in a crisscross pattern, to 16 ft. Ibs. (22 Nm. Install shaft sea
cover and felt. See Fig. 5. Rotate conpressor drive shaft 2-3 tines to
ensure conpressor operates snoothly.
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. Clutch Disc

. Pulley

. Clutch Coil

. Shaft Seal Cover
. Shaft Seal & Seat
. Front Head

.“0" Ring

. Gasket

. Valve Plate

10. Reed Valve

11. Compressor

12. Rear Head

WCO~OUNa Wi =

93G19261

Fig. 5. Exploded View O Conpressor (D esel Kiki 6-Cylinder)
Courtesy of Isuzu Mtor Co.

FORD FX-15 CLUTCH COIL R & |

Renoval

1) Using Clutch Holder (000 41 0812 05), renove clutch plate
bolt. Using an 8-nmbolt threaded into clutch plate, renove clutch
pl ate and shin(s). See Fig. 6.

2) Renove snap ring and pulley assenbly. Install Shaft
Protector (49 UNO1 047) over shaft seal opening. Use a 2-jaw puller to
renove clutch coil from conpressor.

Install ation

1) Ensure clutch coil nounting surface is clean. Use Coil
Installer (49 UNO1 046) and 2-jaw pull er engaged to rear side of
conpressor front mounts to press coil into place.

2) Install pulley assenbly. Install pulley assenbly snap ring
wi th bevel side of snap ring facing out. Install shin(s) and clutch
plate. Install a new clutch plate bolt and tighten to 97-115 I NCH | bs.
(11-13 N. m).

3) Use a feeler gauge to check clearance between clutch plate
and pulley assenbly. C earance should be .018-.033" (.46-.84 mMm). |If
clearance is incorrect, add or renove shins as necessary.

FORD FX-15 SHAFT SEAL R & |
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Renoval

1) Using Cutch Hol der (000 41 0812 05), renove clutch plate
bolt. Using an 8-mmbolt threaded into clutch plate, renove clutch
pl ate and shin(s). See Fig. 6.

2) Renove shaft felt seal. Thoroughly clean seal area of
conpressor. Renove shaft seal snap ring. Position Shaft Seal Renover
(49 UNO1 044) over conpressor shaft.

3) Push shaft seal renover downward agai nst seal. Ensure end
of shaft seal renover is engaged with inside of seal. Rotate shaft
seal renover clockw se to expand renover tip inside seal. Pull shaft
seal from conpressor.

Install ation

1) Lubricate shaft seal protector and shaft seal wth
refrigerant oil. Install shaft seal on shaft seal protector so lip
seal is toward conpressor (large end of shaft seal protector).

2) Install shaft seal protector on conpressor shaft. Using
Shaft Seal Installer (49 UNO1 043), push shaft seal down sea
protector until seal is seated.

3) Renobve shaft seal installer and protector. Install a new
shaft seal retaining snap ring and shaft seal felt. Install shin(s)
and clutch plate. Install a new clutch plate retaining bolt and
tighten to 97-115 INCH I bs. (11-13 N.m.

4) Use a feeler gauge to check clearance between clutch plate
and pull ey assenbly. C earance should be .018-.033" (.46-.84 nm. If
clearance is incorrect, add or renove shins as necessary.

s
Clutch
Plate
Clutch
Coil
Pulley Snap
Assembly Ring
QPE02497 g

Fig. 6: Exploded View O Conpressor Cutch (Ford FX-15)
Courtesy of Mazda Mdtors Corp.

HADSYS 7-CYLINDER CLUTCH COIL R & |

Renoval

Using Cutch Hol der (J-37872), hold pressure plate and renove
shaft bolt. Renpbve pressure plate and adjustnment shin(s). See Fig. 7.
Renove snap ring. Using universal puller, renove conpressor pulley.
Renmove clutch coil.
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Install ation

Install clutch coil in reverse order of renoval. Ensure snap
ring is properly seated. Apply | ocking conpound to shaft bolt and
tighten it to 62 INCH Ibs. (7 Nm. Ensure clearance between pressure
plate and pulley is 0.012-0.024" (.30-.60 mMm). If clearance is
incorrect, add or renove shin(s) as necessary.

Pressure
Plate

"O" Ring

Relief
Valve

e T I U

_ 94E10060 .
Fig. 7: Exploded View O Conpressor (Hadsys 7-Cylinder)

Courtesy of American Honda Mdtor Co., Inc.

HARRISON R4 4-CYLINDER CLUTCH COIL AND BEARING R & |

Renoval

1) Cdanp Holding Fixture (J-25008-A) in vise. Attach
conpressor to holding fixture. Use Cutch Hub Hol der (J-33027) to hold
clutch and renove shaft nut.

2) Thread Hub and Drive Plate Assenbly Renover/lInstaller (J-
37707) into hub. Hold body of renmpver with wench and turn center bolt
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into renover body to renove clutch plate and hub assenbly. Renove
shaft key and save for installation.

3) Renobve snap ring. Place Puller Cuide (J-25031-1) in center
of pulley housing. Engage universal puller to outer dianeter of pulley
(clutch rotor). See Fig. 8. Hold puller and tighten screw to renove
pul | ey.

4) Invert pulley and place on work bench. Press out rotor
beari ng usi ng handl e and Beari ng Renover (J-9398-A). Attach universa
pul ler to outside diameter of clutch coil. Tighten bolt against puller
guide to renove clutch coil

CAUTION: DO NOT drive or pound on clutch hub or shaft.

Install ation

1) Ensure clutch coil is installed in original position.
Press pulley onto conpressor using Installer (J-9481-A) and handl e.
Install shaft key into hub key groove. Allow key to project
approxi mately 3/16" (4.8 mm) out of keyway.

2) Ensure frictional surface of clutch plate and clutch rotor
are clean before installing clutch plate and hub assenbly. Align shaft
key with shaft keyway and place clutch plate and hub assenbly onto
conpressor shaft.

3) Hold hub and drive plate renover/installer with wench and
tighten nut to press hub into shaft until there is a .020-.040" (.5-1.
O nm air gap between plate and clutch rotor. Install a new shaft nut
and tighten to 10 ft. Ibs. (14 NNm. Ensure rotor is not rubbing on
clutch plate.

Compressor

Clutch Coil

Clutch=— ~
Plate @

_ 94F10061 _ .
Fig. 8. Exploded View O Conpressor (Harrison R4 4-Cylinder)

Courtesy of Isuzu Mtor Co.

HARRISON V5 5-CYLINDER CLUTCH COIL AND BEARING R & |

Renoval

1) danp Holding Fixture (J-34992) in vise. Attach conpressor
to holding fixture. Use Clutch Hub Hol der (J-33027-A) to hold clutch.
Renmove shaft nut using Socket (J-33022). See Fig. 9.
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2) Thread Cutch Plate and Hub Assenbly Renover (J-33013-B)
into hub. Hold body of renmover with wench and turn center bolt to
renmove clutch plate and hub assenbly. Renove snap ring. Renpove shaft
key and save for installation.

3) Place Puller CGuide (J-33023-A) in center of pulley
housi ng. Engage Rotor/Bearing Puller (J-33020) to inner circle of
slots in pulley (rotor). Hold rotor/bearing puller in place and
ti ghten screw to renove pulley.

4) Renobve screw fromrotor/bearing puller. Invert assenbly
and place on work bench with rotor/bearing puller still engaged.
Renmove hub bearing using handl e and Beari ng Renover (J-9398-A).

5) Wth puller guide in place, attach Crossbar (J-8433-1) and
Pul l er (J-33025) to outside dianmeter of clutch coil. Tighten crossbar
Bolt (J-8433-3) against puller guide to renove clutch coil.

Install ation

1) Ensure clutch coil is installed in original position.
Press coil into position using crossbar, clutch Coil Installer (J-
33024) and Through Bolts (J-34992-2). Stake conpressor housing 120
degrees apart to secure coil

2) Position Rotor/Bearing Installer (J-33017) and puller
gui de over inner race of bearing. Using through bolts, assenble
crossbar over puller pilot and tighten through bolts onto hol di ng
fixture. Tighten crossbar bolt to press pulley/bearing assenbly onto
conpr essor

3) Install shaft key into hub key groove. A low key to
project approximately 1/8" (3.2 mm out of keyway. Align shaft key
with shaft keyway and place clutch plate and hub assenbly onto
conpressor shaft.

CAUTION: Do not drive or pound on clutch hub or conpressor shaft, as
conpressor coul d be damaged internally.

4) Hold hex portion of Hub Installer (J-33013) with a wench.
Ti ghten center screw to press hub into shaft until there is .020-.030"
(.50-.76 nmm air gap between frictional plate and clutch rotor.

5) Install new shaft nut with small dianmeter boss of nut
agai nst crankshaft shoul der. Use Socket (J-33022) and C utch Hub
Hol der (J-33027-A). Tighten shaft nut to 12 ft. Ibs. (16 NNm. Ensure
pul ey does not rub on clutch plate. See Fig. 9.

HARRISON V5 5-CYLINDER SHAFT SEAL R & |

Renoval

Renmove clutch plate and hub assenbly. Renove shaft seal snap
ring. Thoroughly clean inside of conpressor neck area around shaft and
seal . Engage tangs of Seal Renover/lInstaller (J-23128-A) into recessed
portion of seal and renove seal. Renobve and discard "O' ring from
conpressor neck. Thoroughly clean inside of conpressor neck and "O'
ri ng groove.

Install ati on
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1) Coat new "O' ring with refrigerant oil and install on "O
Ring Installer (J-33011). Install "O' ring into groove in conpressor
neck. Attach new seal to seal renover/installer. D p shaft seal in
clean refrigerant oil.

2) Place Seal Protector (J-34614) over conpressor shaft. Push
new seal over shaft protector. Install new seal snap ring with flat
si de against seal. Install clutch plate assenbly.

@-5haft Mut

]
High Fressure ‘O Ri
Retief Valve\ @@%\/
Control %i .I+Sc:reen

Switches

94G10062

Fig. 9: Exploded View O Conpressor (Harrison V5 5-Cylinder)
Courtesy of General Mdtors Corp.

HITACHI 6-CYLINDER CLUTCH COIL AND SEAL R & |

Renoval

1) Hold clutch hub with dutch Tightener (925770000). Renove
shaft nut fromshaft. Using Cutch Hub Renover (926130000), renove
clutch hub. Use snap ring pliers to renove inner snap ring.

2) Renove pulley and bearing assenbly. Renpbve screws securing
clutch coil |ead. Renove inner snap ring fromclutch coil. Renove
clutch coil fromfront cover.

3) Renove shaft key. Use snap ring pliers to renmove shaft
seal snap ring. Wap a rag around conpressor shaft. Using Injector
Needl e (92619000) and refrigerant can, slowy pressurize conpressor at
| ow pressure (suction) service port. See Fig. 10. Catch shaft seal
seat in rag.

4) Insert Shaft Seal Renpver/lInstaller (926120000) through
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open end of front cover. Slowy pull out renover/installer to renove
shaft seal .

Install ation

1) Ensure shaft seal contact surface is free of dirt.
Lubricate with refrigerant oil. Using shaft seal renover/installer,
insert shaft seal.

2) To install clutch coil and hub, reverse renoval procedure.
Ti ghten shaft nut to 14-15 ft. Ibs. (19-21 N.m. Ensure cl earance
bet ween pressure plate and pulley is 0.020-0.031" (.50-.80 mm.

/

Refrigerant

Charging Ho Shop Rag

_ 94H10063 . . .
Fig. 10: Renoving Conpressor Shaft Seal Seat (Hitachi 6-Cylinder)

Courtesy of Subaru of Anmerica, Inc.

MATSUSHITA ROTARY VANE CLUTCH COIL R & |

Renoval & Installation

1) Using Pressure Plate Hol der (J-7624) and socket, renove
center bolt. Thread Puller (J-34878) onto pressure plate. Hold
pressure plate with pressure plate holder and tighten puller to renove
pressure plate.

2) Renove shim(s) fromshaft. Renobve snap ring and, using a

pl astic hammer, tap pulley off. Renove screw for clutch coil |ead.
Renove snap ring and clutch coil. See Fig. 11.
3) To install, reverse renoval procedure. Tighten shaft bolt

to 10 ft. Ibs (14 Nm. Using feel er gauge, ensure clearance between
pressure plate and pulley is .014-.026" (.35-.65 mm. If clearance is
incorrect, add or renove shin(s) as necessary.
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Clutch ?
Coil

Pulley

Pressure Plate m
\ Compressor

Shim
Snap Ring
Bearing

Snap Ring

_ 93H19262 _
Fig. 11: Exploded View O Conpressor (Mtsushita Rotary Vane)

Courtesy of Toyota Motor Sales, U S A, Inc.

NIPPONDENSO TV12 ROTARY VANE CLUTCH COIL R & |

Renoval

1) Hold clutch disc with dutch Hol der (00007-10331) and
renove shaft nut. Install Cutch D sc Renover (4992-02-020) and renove
clutch disc and shins. See Fig. 12.

2) Renove pulley snap ring and tap pulley (with bearing) off
of conpressor with plastic hamrer. Renove screw for clutch coil |ead.
Renove snap ring and clutch coil.

Install ation

To install, reverse renoval procedure. Ensure pulley-to-
clutch disc clearance is .016-.024" (.40-.60 mm. If clearance is
incorrect, add or renove shin(s) as necessary.

NIPPONDENSO TV12 DISCHARGE VALVE & SHAFT SEAL R & |

Renoval

1) Drain and neasure conpressor oil in conpressor. Renove
di scharge val ve body through bolts. Renove di scharge val ve body bolts
and body. Renove di scharge val ve plate and di scharge val ve.

2) Renove conpressor through bolts and front and rear housing
(oil separator case). Renpbve pins and gaskets. Renove shaft seal from
shaft. Press shaft seal plate off of front housing (head cover).

Install ation
To install conponents, reverse renoval procedure. Tighten
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conpressor through bolts to 19 ft. Ibs. (26 Nm. Tighten di scharge
valve bolts to 41 INCH Ibs. (4.6 N.n). Tighten discharge val ve body
and body through bolts to 96 INCH I bs. (10.8 N.n).

Discharge

Discharge Valve Body
Gasket

Rear
Housing

Gasket

Shaft Seal
& Plate

Compressor

Front

Clutch Plate

_ 94110064 Shims

Fig. 12: Exploded View O Conpressor (N ppondenso TV12 Rotary Vane)
Courtesy of Mazda Mdtors Corp.

NIPPONDENSO 6 & 10-CYLINDER CLUTCH COIL AND BEARING R & |

NOTE: Due to variety of clutch and shaft seal configurations,
obtain appropriate A/ C conpressor service tools for
conpressor bei ng serviced.

Renoval

1) Hold clutch plate stationary and renove shaft bolt (or
nut). Renove clutch plate using puller. Renove shim(s) fromshaft and
snap ring. Tap pulley off shaft with plastic hammer. |If pulley cannot
be renoved by hand, use commercially avail able puller.

2) Renove snap ring, bearing, and seal (if equipped) from
pul ley. See Fig. 13. Renove screw for clutch coil |ead. Renove snap
ring and clutch coil.

Install ation
To install, reverse renoval procedure. Ensure snap rings are
installed with bevel ed side facing out. Tighten shaft bolt (or nut) to
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13-14 ft. Ibs. (17-19 N.nm) on Fox, MR and Scoupe; 10-13 ft. |bs. (14-
17 Nm on all others. Ensure air gap between clutch plate and pulley
is .024-.040" (.60-1.00 mm on Fox and MR2; .014-.026" (.36-.66 mM on

all others. If air gap is incorrect, add or renove shin(s) as
necessary.

NOTE: To check air gap, place a dial indicator on clutch plate.
Apply voltage to clutch coil. Check air gap between clutch
plate and drive pulley. Ensure air gap is as specified.

Clutch
Plate

Fieid Coil

Front
Housing

Shaft
Seal

Ring ——-—9

Felt ; Z
Retainer 2
Felt

Fig. 13: Exploded View O Conpressor (N ppondenso 10-Cyli nder)
Courtesy of Ford Motor Co.

93A19265

NIPPONDENSO 6 & 10-CYLINDER SHAFT SEAL R & |

NOTE: On Chrysler and Mtsubishi, renove conpressor through bolts
and front housing to renove shaft seal. See Fig. 14.
Alternately tighten through bolts to 18-21 ft. |bs. (24-28

N. n).

Renoval

1) Renove clutch plate and pulley. Renove shin(s) fromshaft.
Renove clutch coil if necessary. Renobve felt and felt retainer (if

equi pped). Pl ace shaft key renover on shaft and turn to renove key.
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2) Renove seal plate snap ring. Engage plate renover on seal
plate and pull up to renove seal plate. Engage shaft seal
renmover/installer to shaft seal and pull up to renove shaft seal from
front housi ng.

Install ation

1) Apply clean refrigerant oil to conpressor housing bore.
Lubricate shaft seal with refrigerant oil and install in front
housi ng. Lubricate seal plate and install in front housing.

2) Install shaft key, snap ring, felt retainer and felt. Wth
clutch plate installed, ensure air gap between clutch plate and pull ey
is .024-.040" (.60-1.00 mm on Fox and MR2; .014-.026" (.36-.66 M) on
all others. If air gap is incorrect, add or renove shin(s) as
necessary.

Clutch Snap Felt & Front T,
Plate

Ring Felt -
: Retainer Housing

Shim Clutch

_ 93B19266 Pulley Coil _ _
Fig. 14: Exploded View O Conpressor (N ppondenso 10PA15 10-Cyl i nder)

Courtesy of Chrysler Corp.

PANASONIC ROTARY VANE CLUTCH COILR & |

Renoval

Hol d clutch disc stationary and renove shaft bolt. Renove
clutch disc and shin(s) fromshaft. Renove snap ring. Using a puller,
renove pulley. Renobve screw fromclutch coil |ead. Renbve screws and
field coil.

Install ation

To install, reverse renoval procedure. Tighten field coil
screws to 30-57 INCH I bs. (3.4-6.4 N.n). Ensure pulley-to-armature gap
is .016-.020" (.40-.50 mm. If air gap is incorrect, add or renove
shin(s) as necessary. Tighten shaft bolt to 97-115 INCH | bs. (11-13 N.

PANASONIC ROTARY VANE DISCHARGE VALVER & |

Renoval & Installation

Renove conpressor head cover. Renobve di scharge val ve stopper
and di scharge valve. See Fig. 15. Install replacenent discharge val ve
and stopper, reversing renoval procedure. Tighten discharge valve
bolts to 27-34 INCH | bs. (3.0-3.8 N.m. Tighten conpressor head cover
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bolts to 89 INCH I bs. (10 N.nm).

Head Rear
Cover Housin
Thermal ﬂ i g %
Protector | | ¢} Discharge : ;
i Valve Stopper '
& Valve

Qil Control
Valve

® Shaft Seal
_ 9410065 .
Fig. 15: Exploded View O Conpressor (Panasonic Rotary Vane)

Courtesy of Mazda Mdtors Corp.

PANASONIC ROTARY VANE OIL CONTROL VALVER & |

Renoval & Installation

Renove conpressor rear cover. Renove oil control valve.
Renove springs, valve, and rear cover seal. To install conponents,
reverse renoval procedure. Tighten oil control valve bolts to 89 | NCH
Ibs. (10 NNm). Tighten rear cover nuts to 21 ft. Ibs. (29 Nm and
bolts to 89 INCH I bs. (10 N.nm).

PANASONIC ROTARY VANE SHAFT SEAL R & |

Renoval & Installation

Renmove clutch disc and shin(s). Renove felt seal and snap
ring. Using Seal Plate Renmover (49 B061 005), engage and renobve shaft
seal plate. Renpbve shaft seal with Seal Renover/Installer (49 B061

006). To install, reverse renoval procedure. Coat new seal plate and
seal with clean refrigerant oil. DO NOT touch seal surfaces with
fingers.

SANDEN SCROLL CLUTCH COIL AND SHAFT SEAL R & |

NOTE: Due to variety of clutch and shaft seal configurations,
obtain appropriate A/ C conpressor service tools for
conpressor being serviced.

Renmoval (Chrysler & Mtsubishi Except Galant & M rage)
1) Renove drive belt pulley (if equipped). Hold clutch plate
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using Pliers (MB991367) and Bolts (MB991386). Use a ratchet and socket
to renove clutch hub nut.

2) Renove clutch plate. Renobve snap ring with internal snap
ring pliers. Renove clutch hub (rotor). Renmpbve snap ring and clutch
coil.

3) Using an awl, renove bearing cover and retainer. Using
Beari ng Renover (MB991456), engage bearing grooves. Pl ace base of
bearing renover over renover arns and tighten nut.

4) Tighten bearing renover bolt to wi thdraw bearing from
conpressor. Engage grooves of Shaft Seal Renover/Installer (MB991458)
and pull straight up on shaft seal.

Installation (Chrysler & Mtsubishi Except Galant & Mrage)

1) To install shaft seal, ensure front housing is free of
foreign objects. Lubricate Shaft Seal Protector (MB991459) and pl ace
over conpressor shaft. Lubricate shaft seal and install using shaft
seal renover/installer. Renove shaft seal protector.

2) Using a 21 nm socket or Drift (MB991301), carefully press
bearing onto conpressor shaft. Install clutch coil so that alignment
pin is engaged. Install clutch coil snap ring with tapered side facing
out.

3) Align armature plate with crankshaft spline. Tighten shaft
nut to 12 ft. Ibs (16 N.nm. Using feel er gauge, ensure clearance
bet ween pressure plate and pulley is .016-.024" (.40-0.60 nm. If
clearance is incorrect, add or renove shin(s) as necessary.

Thermostat & RPM Sensor

(DOHC Engine) .
y  Control
Thermostat=————. % Valve
(SOCH Engine)
(=]
, ®
T . B
' 3
Clutch Hub High
Pressure
Relief
Valve

Clutch Caoil

Snap
Ring

@ Clutch Plate

_ 94A10066
Fig. 16: Exploded View O Conpressor (Sanden Scroll)

Courtesy of Chrysler Corp.

Renoval (Chrysler & Mtsubishi Galant & M rage)
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1) Hold clutch plate by securing 2 box-end wenches with two
6-mm bolts, 1" (25 nmm) or |onger. Holding bowend wenches, use a
ratchet and socket to renove clutch hub nut.

2) Renove clutch plate. See Fig. 17. Renove snap ring with
internal snap ring pliers. Renove clutch hub. Renpbve snap ring and
clutch coil.

3) Renove front housing bolts. Renove front housing and "O'
ring fromconpressor. Renove shaft seal from shaft. Renpbve snap ring
from back side of front housing. Renove seal plate. Use brass drift
and hanmmer to lightly tap shaft bearing fromfront housing. Renove
felt seal.

NOTE: DO NOT touch sealing surfaces of shaft seal carbon ring and
shaft seal plate.

Installation (Chrysler & Mtsubishi Galant & M rage)

1) Lubricate shaft seal with conpressor oil. Align notches on
shaft seal with notches on shaft. Install shaft seal plate on front
housing. Install front seal housing to conpressor.

2) Use Drift (MB991301) to install felt into front housing.
Ensure nmetal ring on felt faces up. Use drift to press bearing into
front housi ng.

3) Align and install clutch coil. Install snap ring so
tapered surface faces outward. Install clutch hub. Install snap ring.
Align clutch plate mark with shaft; where there are no splines on
shaft.

4) Tighten clutch hub nut to 12 ft. Ibs. (16 Nm. Using
feel er gauge, neasure clutch plate-to-clutch hub gap. If gap is not
012-.024" (.30-.60 mm), renove clutch assenbly and add or renove

shin(s).

Shim(s)

Snap Ring /ﬂlg

Clutch Hub

Front
Housing

3
Bearing @‘

Fet ~ "O"Ring

Refrigerant
Temp. Sensor

94B10067

Fig. 17: Exploded View O Conpressor (Sanden FX105V Scroll)
Courtesy of Chrysler Corp.
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Renoval & Installation (Honda & Hyundai)

1) Renove shaft nut while holding clutch plate with Armature
Hol der (J-37872). Using Puller (07935-8050003), renove pressure plate
and shin(s). See Fig. 16. Renobve snap ring.

2) Place Seal Driver (07945-4150200) in center of pulley.
Engage universal puller to outer dianeter of pulley. DO NOT engage
pul ler on belt area. Hold puller in place and tighten screw to renove
pul  ey. Renove screw for clutch coil |ead. Renmpbve snap ring and clutch
coil.

3) To install clutch coil, reverse renoval procedure. Align
lug on clutch coil with hole in conpressor. Install snap rings with
chanfered side facing out. Tighten shaft nut to 12-14 ft. Ibs. (16-19
N.m. Using feel er gauge, ensure clearance between pressure plate and
pulley is .014-.026" (.35-.65 mm. If clearance is incorrect, add or
renove shin(s) as necessary.

NOTE: Shaft seal renoval and installation procedures not avail able
from Honda or Hyundai

SANDEN 5-CYLINDER CLUTCH COIL R & |

Renoval

1) Hold clutch plate, using Hol der (0000-41-0809-01), and
renove shaft nut. Renove clutch plate using Puller (0000-41-0809-02).
Renmove shaft key and shin(s). Renove external front housing snap ring
and internal bearing snap ring (if used).

2) Install Cutch Pilot (0000-41-0810-77), Pulley/d utch
Renmover (0000-41-0810-76), and Puller (0000-41-0804-51/57) to renove
pul | ey assenbly. Renove snap ring and drive bearing out of pulley.
Renmove screw for clutch coil |ead. Renove snap ring and clutch coil

Install ation

1) Install new bearing, ensuring Bearing Installer (000-41-
0804-43) contacts outer race of bearing. Install snap ring and ensure
bearing turns freely.

2) Install clutch coil, ensuring lug on coil aligns with hole
in front housing. Support conpressor on rear nmounting ears. Align
rotor on front housing hub. Use bearing installer and Driver (0000-41-
0810-59) to install pulley. Wth pulley seated, install snap ring(s).
Install shin(s) and shaft key.

3) Place clutch plate over shaft and, using Shaft Protector
(0000-41-0809-10), tap clutch plate into place. Install and tighten
shaft nut to 25-32 ft. Ibs. (34-44 N.n). Using feel er gauge, ensure
cl earance between clutch plate and pulley is .016-.032" (.40-.80 mm.
If clearance is incorrect, add or renove shin(s) as necessary.

SANDEN 5-CYLINDER CYLINDER HEAD & VALVE PLATER & |

Renoval & Installation

Renove conpressor cylinder head (rear cover) bolts. Carefully
pry cylinder head of conpressor. Renove reed valve plate and gasket.
To install conponents, reverse renoval procedure. Tighten conpressor



A/C COMPRESSOR SERVICING
Article Text (p. 21)
1993 Volkswagen Passat

For Volkswagen Technical Site: http://vw.belcom.ru
Copyright © 1998 Mitchell Repair Information Company, LLC
Wednesday, March 22, 2000 09:59PM

cylinder head bolts, in a crisscross pattern, to 21-29 ft. Ibs. (29-39
N. n).

SANDEN 5-CYLINDER SHAFT SEAL R & |

Renoval

Renove shaft nut and clutch plate. Renove shaft key and
shin(s). Carefully renove felt ring. Renove shaft seal seat snap ring.
Usi ng Seal Seat Renover/Installer (0000-41-0810-73), carefully renove
seal seat. Using Shaft Seal Renover/Installer (0000-41-0812-11),
carefully renmove shaft seal

Installation
1) Install Seal Protector (0000-41-0812-13) over shaft. Place
new seal on renover/installer. DO NOT touch carbon sealing surface

with fingers. Dip seal in refrigerant oil and install. Renobve sea
installer by turning countercl ockw se.
2) Coat seal seat with refrigerant oil. Install seal seat

using renover/installer. Install seal seat snap ring (wth flat side
down). Install shim(s), felt ring and shaft key. Install shaft nut and
clutch plate. Ensure clearance between clutch plate and pulley is .
016-.032" (.40-.80 mm. If clearance is incorrect, add or renove
shin(s) as necessary.

SANDEN 7-CYLINDER CLUTCH COIL AND BEARING R & |

NOTE: Due to variety of clutch and shaft seal configurations,
obtain appropriate A/ C conpressor service tools for
conpressor being serviced.

Renoval

1) Install two 6-mmbolts, 1" (25 mm or longer, in clutch
pl ate holes. Using 2 box-end wenches to hold bolts and to prevent
clutch plate fromturning, renove shaft nut.

2) Renove clutch plate using Cutch Plate Puller (09977-
21100). Renove clutch shin(s) and bearing dust cover. Renpbve externa
front housing snap ring. See Fig. 18.

3) Renove pulley using universal puller. Detach clutch coi
| ead from conpressor housing. Renove clutch coil snap ring and clutch
coil. If necessary, renove snap ring and beari ng.

Install ation

1) Align clutch coil lug with hole in conmpressor housing, and
install clutch coil. Install clutch coil snap ring. Install drive
pul ey using Drive Pulley Installer (09977-21811).

2) Install external bearing snap ring. Using Seal Installer
(09977-21800), install bearing dust cover. After dust cover
installation, ensure there is no contact between cover and front
housi ng.

3) Install clutch shinm(s) and clutch plate. Tighten shaft nut
to 13-14 ft. Ibs. (17-19 Nm. Using a dial indicator, check air gap
bet ween clutch plate and drive pulley. Apply voltage to clutch coil
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Ensure air gap is .016-.032" (.40-.80 mm). If clearance is incorrect,
add or renove shin(s) as necessary.

NOTE: If conpressor valve plate is serviced, tighten conpressor
cylinder head bolts to 25-26 ft. Ibs. (34-35 N.n).

Beari
Clutch Snap Ring Dﬁi?%%ver Pulley

Snap Ring Clutch Coil

Plate

Qil Filler Plug

‘0" Ring
Shaft Key ‘Cylder Head Sarvice Port
l
= Relisf Vaive

Feit Ring Snap Ring

93119263
Fig. 18: Exploded View O Conpressor (Sanden 7-Cyli nder)
Courtesy of Hyundai Modtor Co.
SANDEN 7-CYLINDER SHAFT SEAL R & |
NOTE: Check conpressor refrigerant oil |evel when replacing seals.

See COVPRESSOR O L CHECKING article in GENERAL SERVI Cl NG

Renoval

1) Renpve clutch plate, shin(s) and bearing dust cover. Tap
shaft key out of slot in conpressor shaft. Renove seal retainer felt
ring.

2) Renove shaft seal seat snap ring. Insert Seal Seat
Renmover/Instal l er (09977-21400) into front housing and turn to engage
tangs on seat. Lift seal seat out.

3) Insert Seal Renover/Installer (09977-21510) into front
housi ng and turn to engage tangs on seal. Carefully lift shaft sea
out without scratching conpressor shaft.

Install ation

1) Install Shaft Seal Guide Sl eeve (09977-21700) over
conpressor shaft. Dip seal in refrigerant oil and install seal on
sl eeve. Using seal renover/installer, rotate seal clockw se until seal
i s engaged. Renove seal renover/installer by turning it
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count er cl ockwi se.

2) Coat seal seat with refrigerant oil and install seal wth
seal seat renover/installer. Renove shaft seal guide sleeve. Instal
snap ring with bevel ed edge facing out. Install seal retainer felt
ring using seal seat renover/installer.

3) Install shaft key and clutch plate. Tighten shaft nut to
13-14 ft. Ibs. (17-19 N n). Using a dial indicator, check air gap
bet ween clutch plate and drive pulley. Apply voltage to clutch coil
Ensure air gap is .016-.032" (.40-.80 mm). If clearance is incorrect,
add or renove shin(s) as necessary.

SEIKO-SEIKI ROTARY VANE

NOTE: Vol vo Sei ko- Sei ki conpressor servicing procedure i s not
avai |l abl e from manuf acturer.

ZEXEL ROTARY VANE CLUTCH COIL AND BEARINGR & |

Renoval

1) Hold clutch disc using Autch Disc Wench (Kv99231260) and
renove center bolt. Using Cutch Disc Puller (KV99232340), renove
drive plate and adjustnment shin(s).

2) Renove snap ring. Renove pulley using Pilot (J-39023) and
uni versal puller. Renove clutch coil. If necessary, renpbve snap ring
and bearing. See Fig. 19.

Install ation

1) Ensure coil lead is installed in original position.
Install and tighten coil screws. Press pulley onto conpressor using
Pulley Installer (J-33940). Install snap ring and adjustnent shin(s).

2) Install clutch disc and tighten center bolt to 11-13 ft.
I bs. (15-18 N.m). Using feeler gauge, ensure clearance between clutch
disc and pulley is .012-.024" (.30-.60 mm. If clearance is incorrect,
add or renove shin(s) as necessary. Break-in clutch by engagi ng and
di sengagi ng clutch 30 tines.

NOTE: Shaft seal assenbly servicing procedure is not avail able
from manuf acturer. Use expl oded view as a gui de. See
Fig. 19. Tighten thermal protector, if renoved, to
11-13 ft.lbs. (15-18 Nm.
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Thermai Protector

Compressor E é
\ B

94C10068

Fig. 19: Exploded View O Conpressor (Zexel Rotary Vane)
Courtesy of Nissan Motor Co., U S A

ZEXEL 6-CYLINDER CLUTCH COIL AND BEARING R & |

NOTE: Vol vo Zexel conpressor servicing procedure is not avail able
from manuf act urer.

Renoval (Audi)

1) Using Spanner Wench (44-4), hold clutch hub stationary
and renove shaft bolt. Renove clutch plate and shin(s) using Puller
(VAG 1719) and Spanner Wench (3212). See Fig. 20. Renobve snap ring.

2) Place Spacer (VAG 1719/1) in center of pulley cavity.
Attach Puller (US 1078) to outer dianeter of pulley and renove pulley.
Renove snap ring, bearing, and clutch coil as necessary.

Installation (Audi)

Ensure clutch coil lug fits into hole on conpressor housing.
Using Installer (VAG 1719/2), press on pulley and install snap ring.
Install shin(s) and clutch plate. Tighten shaft bolt to 11 ft. I bs.
(15 N.m. Using feeler gauge, ensure air gap between pulley and clutch
disc is .012-.024" (.30-.60 nm). If clearance is incorrect, add or
renove shinm(s) as necessary.
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. 93J19264 = _
Fig. 20: Exploded View O Conpressor (Zexel 6-Cylinder)

Courtesy of Audi of Anmerica, Inc.

Renoval (N ssan)

1) Using Cutch Disc Wench (J-37877), hold clutch hub
stationary and renove shaft nut. Renove adjustnent shin(s) and clutch
di sc using Autch Disc Puller (J-26571-A).

2) Bend | ock washer away fromlock nut. See Fig. 21. Renove
lock nut with Wench (J-37882). Renove pulley by hand or, if difficult
to renove, use Pilot (J-26720-A) and universal puller. Renove snap
ring, bearing, and clutch coil as necessary.

Installation (N ssan)

1) Ensure key is installed in conpressor shaft keyway.
Install pulley, |ock washer and pulley. Tighten |ock nut to 25-29 ft.
I bs. (34-39 NNm. Bend | ock washer against |ock nut.

2) Install clutch disc and tighten shaft nut to 10-12 ft. |bs
(14-16 N.m. Using feeler gauge, ensure air gap between pulley and
clutch disc is .012-.024" (.30-.60 mm. If clearance is incorrect, add
or renove shim(s) as necessary. Break-in conpressor clutch assenbly by
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engagi ng and di sengagi ng clutch 30 tines.

Lock Washer

_ 93A19257 Lock Nut _
Fig. 21: Exploded View O Conpressor (Zexel DKS-16H 6-Cylinder)
Courtesy of Nissan Motor Co., U. S A
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