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This manual is published for informalional purposes only and the inlormation so provided should not b€ considered
as all_inclusive or coveing all conlingencies. It funh€r intormation rs required, Thermo King Coqtoration should be
consulted.

Sale ot producl shown in this manual is subiect to Themo King's tems and conditions including, but not limited to,
the Thermo King Limited Express Warranty. Such terms and conditions are available upon request.

Thermo King's warranty will not apply to any equipment which has been 'so repahed or altered outside the manu-
tacturer's plants as, in the manufacturer,s judgment, to elfect its stability."

No warhntics, express or implied, including waftanti,s ol frtncss lor a particular purpose or fierchantabil-
ity, or waftanties a sing lrcm course ol dealing or uaage ol tnde, are madc rcgarding the infomation, rcc-
omficndations, and descriptions contained hercin. Manulacturer is not responsiblc and wiu not be held
liable in contract or in tort (including negligance) for any special, indirect ot consequential damages,
including injury or damage caused to vehictes, con'r,nb or persons, by rcason ot rhe insta ation ol any
Thermo King prcduct oa its mechanical failuk.



Recover Refrigerant
At Thermo King, we recognize the need to preserve the environ-
ment and limit the potential harm to the ozone layer that can
resull from allowing refrigerant to escape into the atmosphere.

We strictly adhere to a policy that promotes the recovery and
limits the loss of refrigerant into the atmosphere.

In addition, service personnel must be aware of Federal regula-
tions concerning the use of refrigerants and the certitication ot
technicians. For additional information on regulations and tech-
nician certification programs, contact your local THERMO KING
dealer.
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Thermo King Compressors

The most significant pan of the refrigeration system is the

compressor lts function ;s to pump low pressure gas out of

the evaporator so that a rapid rnd continuous boiling action

i. n)rjnll]in(d in rh< e!:rpu':rrur LUil. Thc los nr(,\ure gar rs

cornpressed and forced into the condenser coil wh€re il is

cooled by air passing through the coil. The high pressure

and rcduced temperature causes n 10 liquety (condense).

The conrpr€sso.s covered by this nunual are reciprocating

piston type pumps, conslrucled mainly of casr aluminum.

The aluminum alloy pistons md casr iron sleeves ar€

mnchincd to closc lolcrances to that no rings are needed lo

fx l  Ihr  t i \ ron r , '  Ih(  cy l ind(r  $al l  lhe conrpr( \ \or  is

cquippld wirh a high nickel alloy ductile iron crankshafr. To
prevenl leakage nround the crankshafi, the compressor is fit-

ted $ith a rotrry typc rcfrigcrarion seal.

Prcssurized lubrica(ion is piovidcd to thc conn€cting rods

.rnd blarinls by a gcroror oil punrp in the compr€ssor body.

Thc oil lcvelin thc compressorcan bc inspected thmugh rhe
oi l  n \ .1 ' i thr  g l . \ .  in  the hod) Srnce rh< r ( f r ip( rJr ion s ls-

tcm ir scaled. il should be necessrry to rdd oil only if thcre

hrs bcen r largc .efrigcration leak in the system. or if a

mnior iten in $c rcftgcration syslem, such as an evrporr-

ld coil or a condcnsercoil has been replaced.

A spring loaded disch.fg€ valve rnd spring baded valve
crge providc pressure relief if liquid reftSerant enten the
compressor. The entire cage litts nnd prevems bre*ing or
deforming ol the vrlves.

When any repairs or replacements are to be mde on thc
conrpressor. it is very i ponmr th 

 

the pa s uscd aru clcan
and nol nicked or scratched. During dis.Nsembly, pans
should bc clcancd nnd ;Dspecledi and if they are to be used
in rcasscmbly. they should be wnpped in a clean cloth to
prcvent marring the surfaces. Oil .rll pans with compressor
oil during rssembly, and be sure they are inslalled in the
snne posirion lhcy were in bcfore di$ssembly.

NOTE: When rcplaccnent patt arc requircd, wc rccom-
nend using onq Foctory Apprured Ther o King Rcplaee-
ment Parls. Onlt Gentine Thenno King Replacencnt
Po s deliver the nliabilio, p.oductirit!, qualitr, and per-

fon nncc yr'rc co'ne to erpect fron Thcrno King.

NOTE: Most oI the ot'erhaul prycedures lor the conprcs-
so^ covered in this nanual are the sane. Photogruphs of
an X426 comprcssor are used in thk nanual as examplcs.
Other illustutions arc pmided in eascs where the photo-

Cmph k not applbable.
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Fiswe 1: Tv'o Crlinder Conpressor



1 . Compressor Body Oil PumD Shaft Kev
2. Cvlinder Head Gasket 46. Oil Pump Housing
3. Cylinder Head 47. Oil Pump Assembly
4. u-nno 48. Oil Pump Cover O-rinq
5. Sealing Washer 49. O-rinq
6. Bolt (3/8- 16 x 2) 50. Oil Pump Cover Plate
7. Bolt (3/8-16 x 2-518) 5 1 . Bolt  (5i  16-18 x 1-118)
8 . Discharoe Valv€ Assemblv Bolt (3/8-'16 x 2-1l4)
12. 5lud 52. Flatwasher
20. Valve Plate O.rinq Oil Pressur€ Reoulator Assemblv
21. Cvlinder Sleeve 54. Requlator O-dno
22. Adapler Gasket 55. Pluq
23. Suction Port Screen 56. rtuo (,-nno
25. Piston Ass6mbly Oil Lino Fitling or Valv€
26. Pislon Pin 54. Oil Sumo
27. Piston Pin Retaininq Rinq 59. Oil Sump Gasket

Connecting Rod Assembly 60. Boll
32. Connectinq Rod Bolt Bolt
33. Connecting Rod Nut 62. Copper Washer
34. Bearinq Set (9andard) Oll Sump Screen

Bearing S6t (0.005) 64. Oil Prckup O-nng
Bearinq Sel (0.010) Bolt
Bearinq Set (0.020) Lockwash6r
Bearing S€t (0.030) 67. Flatwasher
Pumo Shaft O-dnq 68. Check Valve Assemblv

36. Crankshatl Pump End Bearing 69. Oil Fill Screw
Pluo 70. Oil  Fi l lO-r inq

38. Dowel Pin 71 . Crankshatl Seal
39. Crankshaft 72. Crankshafl Seal Plale
40. Meterinq Pluq 73. Bolt

^ey 74. Lip Seal
42. Crankshaft Driv€ End Beainq 75. S6al Plate O-rinq
43. Housing Gasket Siqht Glass

Oil PumD Shatt 77. Siqht Glass O-rino
T\|o Cylindet Conpnssor
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Figu.e 2: Ea r S,rle Four CJlinder Conprcssor

NOTE: The ea y st}r'e conpnssor han a lpfins loadod shtft seal,
and the scal platc and nomthe llangc wen nane in o'te piacc.
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l . Compressor Body 33. Check Valve Assembly
2. Connectinq Rod Nut 34. Pump End Gasket
3. Connectinq Rod Bolt 35. Pump Housing

Connecting RodAssembly 36. O-ing
5. Bearing Set Standard) 37. O-ring

Bearing Set 0.00s) 38. oi Pump Cover Plug and Copper Washer
Bearing Set 0 .010 ) 39. oi Pump Cover
Bearing Set 0.020) 40. oi Pump Cover Bolt and Washer
Bearing Set 0.030) 4 l . oi Pump Cover Bolt and Washer
Bearing Set 0.00s) 42. Begulator O-rin9

7. Piston Pin 43_ Oil Pressure Fequlator
8 . Piston Assembly Regulator Spring
L Betaining Ring 45. Plung€r
10 . Key 46. Flequlalor Retaininq Rinq
't'1 Crankshatt D ve End Bearino 47. Oil Line Fitting or Valve
12. lvlet6ring Pluq 48. Oil Pump Assembly
1 3 . Crankshaft 49. O-ring
14. Cranlshaft Oil Pump End B€aring 50. Oil Pump Shatt
15 . Dowel Pin 5 t . Oil Pump Ddve Key

Suction O-rino and Screon 52. S€al Plate/Mountinq Flanqe
17 . Copper Washer and Bolt 53. Screw and Washer
'18. Cyl inder Sle€ve 54. O-dng
't 9. O-ring 55. Oil Sump Gasket
20. Discharqe Valve Plate Ass€mblv Oil Sump
21. Sighl Glass O-ring 57. Oil Sump Bolt and Wash€i
22. Siqht Glass 58. Check Valve Assemblv
23. Cylinder Head Gasket Ch€ck Valve Assembly
24. Cylinder Head 60. O-inq
25. Cylind6r Head Bolt and Flat Washer 6 1 . Oil Suction Screen Assemblv
26. Cylinder Head Bolt and Flat Washer 62. I\rounling Screen Hardwar€
27. Manifold Gasket 63. Screen Bracket
24. Manifold 64. I\,lounling Bracket Bolt and Washer
29. Pipe Pllg 65. Crankshaft Seal Assemblv
30. Manifold Nrounling Bolt 66. Seal Plate Gasket
3 1 . Flatwasher Rotalion Nameplale
32. Magnetic Plug and Copp€r Washer

Ea f Stlle Four C|linler Conpressor
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Fieun 3: late SEle Four Crlinder Compressor

NOTE: The late sEle conprcssor has 4,ncul bello*s tlpe shalt seaL
Because of the vafiaus trpes oI nounnng requircd on dfurent instauations,

the nnunting llange and seol platc are made as a separate parts-
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1 Compressor Body
2. Connecting Rod Nut
3. Connecting Rod Bolt 32. Magn€tic Plug and O-dnq
4. Connecting RodAssembly 33. Check Valv6 Assemblv

Bearing Set Standard) 34. Pump End Gasket
Beafing Set 0.005) Oil Pump Housinq
Bearing S€t o.010) 36. O-dng
Beaflng Set 0.020) 37. O-inq
Bearing Set 0.030) 38. Oil Pump Cover Plug and O-ring
Bearing Set 0.00s) 39. Oil Pump Cover

7. Piston Pin 40. Oil Pumo Cover Bolt and Washer
a. Piston Assembly 4 1 . Oil PumD Cover Bolt and Washer
9. R6laining Ring 42. Requlator O-rinq
' t l Crankshaft Drive End Bearinq 43. Oil Pressure Regulator

Metering Plug 44. Seal Plate Gasket
Crankshaft 45. Oil Pickup Tube and Screen

14. Crankshaft Oil Pump End Bearing 46. Oil Pickuo Tub€ ClamD and Hardware
15 . Dowel Pin 47. Oil Pickup Tube Mounling Brack€t

Suction O-rinq and Screen 48. Bolt and Lockwashar
' t7. Oil Fi l l  Pluo and O-rinq 49. Oil Line Fittinq or Valve
1 4 . Cylinder Sleeve 50. Oil Pump Assembly
1 9 . O-ring
20. Discharge Valve Plate Assemblv 52. Oil Pump Drive Shaft

Sight Glass O- ng Oil Pump Drivo Key
22. Sight Glass u. Seal Plate l\rountina Bolt
23. Head Gasket 55. Oil Sump Gashet
24. cvlnder Haad 56. Oil Sump
25. cvlnder Head Bolt Ass€mbly 57. Oil Sump Boll
26. cylnder Head Bolt Assembly 58. Check Valve Assemblv
27. [.4anitold Gasket 59. Check Valve Assembly
24. Manitold 60. O-ring

Crankshatt Seal
62. Bolt
63. Seal Plate

Iate Stlle Four Cylinter Comryessor



Safety Precautions

GENERAL PRACTICES REFRIGERANT

Although fluorocarbon refrigerants an: classified as srfe
refrigerants. cenain precautions must be observed shcn
handling them or servicing r Lrnil in which they nre uscd.
When exposed 10 thc rtmosphcrc in the liquid statc. fluoro
carbon refrigerants evaporate rapidly, freezing anylhing

Firsr Aid

In thc cvcnt of frost bitc, the obicctivcs of First Aid e 10
protcct the frozcn arca from funher iniury. to warm the
affecled arer rnpidly. and to mdn(ain respimtion.

. EYES: For contacl with liquid, imnlediately flush eyes
with large nmounts ol waler and ge( prompr medical
attenlion.

. SKIN| Flush arca with largc anounls of lukewarm
water. Do not rpply hem. Remove conuminatcd cbth-
ing and shocs. Wrlp bums with dry, stcrile, bulky
dr€ssing to prolecl from infe€tion/iniury. Cel medical
altention. Wash contamin ed clothing bctore reusc.

' INHALATIONT Mov€ victim 10 fresh air and use CPR
or mouth-lo-nroulh ventilnion. if necesvrry. Stry with
victim until arrival of emergency medicrl personnel.

REFRIGERANT OIL

Avoid refrigeralion oil conlacl with the eyes. Avoid pro-

longed or repeat€d contact of rethgeration oil wilh skin or

clorhing. Wash thoroughly aflcr handling r€frigeration oilto

Fir.t Aid

In case of eye contact, immediately flr'sh with plenty of

water fbr at leasl 15 rninures. CALL A PHYSICIAN. Wlsh

skin with soap and wrter

4.

5.

6.

:1.

1.

l .

l l .

to.

ALWAYS WEAR GOGGLES OR SAFETY

GLASSES. Refrigerant liquid and battery acid can p€r'

nrnncntly drmage the eyes (see First Aid under Refrig'

eration Oil).

Ncler opcrate the unit wilh rhe compressor discharge

Kccp your hands cle of the fans and behs when the

unil is running. This should also b€ considered when

opening nnd cbsing thc co'nprcssor service valvcs.

Mrke surc the snuge manifold hoses are in good condi-

tion. Ncvcr lct rhcm comc in contact with a b!lt. fan

nolor pullcy. or any hot surfacc.

Never rpply hc to .r scalcd rcfrigerntion sysrcn or

Fluorocrrt'on re|rigeflmts. in thc prcscncc of an open

flame or electrical shon. produce loxic gnscs that nre

sevcrc rcspiratory irrilanl$ cap$le ofcausing death.

Mrke surc all mouDling bolts are light and are th€ coF

recl lenglh lbrlheir panicuhr application.

U."  r r r r (m( \ 'uuron wh(n dr i l l ,ng hol (s  'n  rhe unn

The hole$ may weak€n structuml components. Holes

drillcd into elccrical wiri ng can cruse fire orexplosion.

Usc caution when worfting around exposed coil fins.

The lins can cruse painful hcerarions.

Use cirurion when working with a rcffgerant or r€ft9,

erdrion syst€m in any enclosed or confined area with a

linited rir supply (fo. exanple, a bus or garag€).

Rcftgcrrnl lends to displace air and can cause oxygen

depletion. resuldng in sutfocation.

EPA Section 608 Cenificalion is needed to work on

reftgeralion systems.



Specifications

x214 COMPRESSOR
No. Cylind€r Two
Bore/9roke 2.25 in. {57 mm)/1.75 in. (45 mm)
Cubic Inch Displacement 13.92 cu. in. (22g cm3)
Weight 45lbs (20 kq)

X418 COMPRESSOR
No. Cylinder Four
Bore/Slroke 2.25 in. (57 mm)/1.62 in. (41 mm)
Cubic Inch Displacement' 1g cu. in. (295 cm3)
Weighl 78lbs (35 ks)

Four
2.25 in. (57 mm)/1.62 in. (41 mm)
25.84 cu. in. (424 cm3)
78 lbs (35 ks)

x430 GoMPRESSOR
\ No. Cylinder Four

Bore/Stroke 2.25 in. (57 mm)/1.88 in. (48 mm)
Cubic fnch Dispfacemenl 29.92 cu. in. (489 cm3)
Weighl 78lbs (35 kg)

X426 COMPRESSOR
No. Cylinder
Bore/Stroke
Cubic Inch Displacement'
Weighl

OPERATING CLEARANCES

Crankshatt End Play @ 70 F (21 C)
Bearing locked in bore
Bearing unlocked in bor6

Connecting Rod Bearing To
Crankshatl Rod Joumal

Oil Pump Cover Clearance
(distance below housing)

Piston to Sleeve
Piston Wrist Pin to Bushing
Unloader Check Valve to Bore
Unloader Piston to Bore

lnches Millimcter3

0.00701o 0.0125 0.1778 to 0.3175
0-00701o 0.0470 0.1778 to 1.1938

0.00081o 0.0024 0.0203 to 0.0610

0.0010 to 0.0040 0.0254 to 0.1016
0.0018 to 0.0027 0.0457 to 0.0686
0.0001 to 0.0006 0.0025 to 0.0152
0.0020 to 0.0040 0.0508 to 0.1016
0.0020 to 0.0040 0.0508 to 0.1016

'The X41a and X426 compresaorc have the samc borc/strokc but dilfer in cubic inch displaccmcnt, fhis
is accomplished by using dilletent pott locations in thc cylinder sleeve, fhc closer the poris are to the
top ot the cylinder sleeve, the smallcr thc total displacemeht,



Specif ications (Rev. 7, 1201)

PART DIMENSIONS

Connecting Rod Bearing Insert-Standard l.D.
Crankshaft Rod Journal-Slandard O.D.
Compressor Body Main Beaing Bore l.D.
Crankshatt l\rain Journal-Drive End O.D.
Crankshatt irain Journal-Oil Pump End O.D.
Cyljnder Sleeve l.D.
Piston O.D.
Conn€cting Rod Wrist Pin Bushing-Standard LD.
Piston Wrist Pin-Standard O.D.
Oil Pump Gerotor Assembly Thickness
Oil Pump Inner Wear Plate Thickness
Oil Pump Outer W6ar Plate Thickness
Check Valve-Unload€r Head O.D.
Piston-Unloader Head O.D.
Bore in lJnloader HeaHheck Valve LD.
Bore in Unloador Head-Pislon LO.

lnche3
1.3755 to 1.3766
1 .3742 to 1 .3747
3.9355 to 3.9370
1.77151o 1.7719
1.5746 to 1.5750
2.2495 ro 2.25OO
2.2473 ro 2.2477
0.6255 to 0.6258
0.6250 to 0.6252
0.3430 to 0.3440
0.1867 to 0.1873
0.1867 to 0.1873
1 .1240  to  1 .125O
0.9970 to 0.9980
1 .1270  to  1 .1280
1.0000 to 1.0010

Millimeters
34.9377 to 34.9656
34.9047 to 34.9174
99.9617 to 99.9998
44.9961 to 45.0063
39.9948 to 40.0050
57.1373 to 57.1500
57.0814 to 57.0916
15.8877 to 15.8953
'l5.8750 to 15.8801
4.71221o 8.7376
4.7422ro 4.7574
4.74221o 4.7574

28.5496 to 28.5750
25.3234lo 25.3492
28.6258 to 28.6512
25.4OOO lo 25.4254



Specitications (Rev. 7, 12l01)

TOROUE VALUES

Locotion of Screw
or Component

THREAD SIZE TOROUE

Dia.
in. Pitch Lcngth in-lb Ir-tb kgm Nm Part

No. Req.

cvlnder Head 3/a 2-5/a 275 22.9 3 .17 3 1 . 1 55-6806 I

cvlnder Head a8 2 275 22_9 3 . 1 7 3 1 . 1 5s-6805

Cylinder Head w/Unloaders 3/8 1 6 1-118 275 22.9 3 .17 3 1 . 1 55.9106 1

Cylind6r H€ad MUnloaders 3/8 1 6 4-1/A 22.9 3 .17 3 1 . 1 55-6823 3

Cylinder Hoad w/Unloaders 5/16 1 8 1-1 /8 150 12 .5 1.73 1 7 . O 55-681 3
Cylinder Head w/lJnloaders 1t4 20 '1-1/4 1 2 0 10 .0 1.38 13 .6 4

Cenler Screw in Large Check
Valve Assembly 1t4 2A 0.29 2 .4 55-4281 1

Check Valv€
Assembly-Large

1-1/4
NEF 1 8 336 2A.O 3.87 38.0 22-747 1

Check Valve
Assembly-Upper

1 t 4
NPT 300 25.O 3.46 33.9 22-653 2

Check Valve
Assembly-Lower NPT 120 10.0 1 .38 13.6 22-564 2

Connecting Rod Nut 5/16 24 300 25.0 33.9 55-1681 A/R

On6 Piece Seal Plate and
Mounting Flange-€arly
Style Four Cylinder 3t8 1-5/8 335 28.0 3.86 3.79 55-2306 9

l/ounting Flange-Lato Style
Fo0r Cylinder 3t8 1 6 1-5/8 335 2A.O 3.86 3.79 55-2306 6

Seal Plate-Lat€ Style
Four Cylinder 3/8 11la 335 2A.O 3.86 3.79 55-9106 3

Seal Plate-Four Cylinder
without Mounting Flange 3/8 1 6 t1la 335 27.9 3.86 3.79 55-9106 I

Seal Plale-Two Cylinder 1 8 1-1/4 150 1.73 17 .0 55-172 6

Sight Glass 600 50 6 . 9 1 67.8 22-350
Manitold 3/8 1-3/4 335 2a.o 3.86 37.9 55-3641 4
Manitold 3B 2-3/a 335 2A.O 3.46 37.9 55-6822

Plug 5/8 1 8 450 5 .18 50.9 55-6751 A/R

oil FitlPlug '1t2 1 450 5 . 1 8 50.9 1



Specifications (Rev. 7, 12y01)

TOBQUE VALUES (CONTINUED)

Location of Screw
or Component

THREAD SIZE TORQUE

Oia.
tn. Pitch Length

tn, inib fi-tb kgm Nm Part
No. Req.

Oil Pickup Tub6 Bracket 1/4 20 1t2 120 1 0 . 0 1 .38 't3.6 55-'t 65 2
Oil Pickup Plug 5/8 1 8 450 5 .18 50.9 55-6751 1

Oil Pressure Reliel Valve 9/16 1 8 225 1 8 . 8 25.4 22-784 1

Oil Pump Cover/Housing 2- 1/4 275 22.9 3 .17 31 .1 55-183 8

Oil Pump Cover 5/16 1 8 1-3/8 150 12.5 1 .73 17.0 55-681 2
Oil Sump 335 27 _9 3.86 37.9 55-1417 1 6
Oil Sump 3/A 1 6 1-1/4 335 27.9 3.86 37.9 55-129
Pislon H6ad Nut, Flexloc

Type withoul Oil 5/16 24 '| 60 1 .85 1 .80 A,/R
Piston Head Nut, Flangenut

Type with Oil 5/16 24 130 10 .8 1 .50 14.7 55-318 A/R
Throttling Valve Body v8 1-1/8 275 3 .17 31 .1 55-9106 4
All Other Bolts 5/'16 1 8 't 50 12.5 1.73 17.O A,/R
All Other Bolls 3/8 275 3 .17 31.' l l/B

NOTI:: Toryue tin-lhtx 0.t 8JJ3 = torque A-lb I
Torque tinJht x 0,0lIS2 = torqu. tkgmt
Toryuc (in-lb) x 0.1t30 = totque (Nm)



General Compressor Repair Techniques

Because of the vanous refrigeration unir models a given

compressor mry be used on, no aitempt is being made in

this mnnual to show a rcmoval procedure. This manual

assumes thal the compressor has been removed properly in

cord.rnL(  lo  thc n ' . r in tcn.nce manui l  Ior  th< Jpprcpr i . tc

This mnnual does cot'er the drive coupling removal and

re-inslallation. Th. illusfations used rrc typical. your

i'tstallation may vary frorn whal is shown.

DIRT AND MOISTURE CAN EASILY RUIN
COMPRESSORS!

Comprcsson arc assembled at the facrory in special clean
roonrs wilh fihered. condilioned dr. Field conditions will

nol always allow fnctory clcan repair arens bu( evcry cffon
should be taken lo keep rhc comprcssor work area as clem

as possible. Follow thesc tules 1o protecl compressoB fron

. Pump down thc system and recovcr the refrigeranl in

compliancc with Federal, Srare and lolalregularions.

. Usc dry nitrcgcn lo break the vacuum. This prevcnts

din and noisrure from geuing into rhc conrpressor.

. Usc cap plugs or lape instead of raSs 1o covcr compres-
sor opcnings as soon as vibrasorbcrs or service valves
arc removed. Poloyol esrer oil draws in moisture like I
,ponpc rnd rJgs uill n, rtop moisture lrom rnrcring

rhc conrpressor.

. Rcnovc all dirt and debris from the conpressor prior to

. Work in a cldan. closed area. Stay rway from open
doors or windows that allow din ro blow in pans clean-
ing areas. grjnding areas and bead blasting machines.

. Ke€p your tools and workbench spolless. Keep your

hands as clean as possible.

On((  rhe compre, ,or  i ,  op infd ro rhe  nro\ph<r( .  ! ( l
lhe job done quickly- Plan ahead. Have your pans and

Only use chemical solv€nts thrl leave no oily rcsidue.

such as naphtha. lacquer (hinner. or br*e clcaner to

clean compressor components. Do No. Bead Blast

compr€ssor components clean.

lfthejob must b€ inlerrupted. covcr thc compressor. A

fiesh. clean piccc of plastic sheeling wrapped lightly

around ftecompressor is best. Clo(h should not be uscd

as it does not block moisture-

Bc sure to use the correct oil to prevent contaminalion

Always leep your refrigeration oil capp€d. A tew
inutes wilh the cap off crn ruin irl

Do nor dip seal pans in oil. Conhiners ol oil us€d for

dipping pan! sit open and collcct moislure, drn and

dusl. Insk.d. use r small. clean oil can dedicated for

use only wilh tb€ correct oil for the compressor you drc

Disdrd rlllhc old O-rings and gaskets thar arc exposcd

while working on tbe compressol O-rings and gaslets

should no( br rcused. Replace rhern with ncw ones.

COMPRESSOR OIL INDICATIONS

Discoloration of lh€ oil is an indication of a conrainin ed

sy\r rm .n, i  lurure prohl (m,.  R( le '  ro rh.  lo l lo$ ing com-
pressor Oil Color Code to diagnose the conditions and cor-

COMPRESSOR OIL COLOR CODE

COLORLESS or LICHT YELLOW Indicnts good com,
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BLACK OlL. Indicates carbonizrtion caused by air in the

systcm or the presence of wear panicles that contrin iron.

ChaDgc thc compressoroil and oil filter.

LIGHT BROWN OIL. Us€ an acid test ki110 lest rhe acidity

of a srmple ofthe compressor oil. For alkyl benzine oil use

acid tesl kit P/N 20:l-346. For polyol ester oil use acid test

kil P/N l0.l 518. Change thc compressor oil ifthe test indi-

cntcs the oil is acidic.

BROWN OIL. Indicates copper plating cruscd by moisture

in the systcm. Air in lhe systen or high compressor tenp€r-

atures can causc oxidrtion which will (um the oil brown.

Change the compressor oil if lhe test indicrtes the oil is

CRAY OR METALLIC OIL.lndicares the presence ofwear

panicles thar conrain aluminurn. This is usurlly caused by

bcaring wcar or piston sconng. Th€ compressor should be

disassembled and insp€cled tbr wom or damaged compo-

nenls. Thc oil and oil fikcr should be changed.

CREEN .) lL .  Crc(n (omprcssor  o i l  ind iLr te\  th . re i r  sJrer

in thc system and copper plating mry have orcuned. The

compressor should be disass€mbled and the shati seal. beaF

ings, gcrrs. md rotors should be insp€cred. Pans with sig-

nificanr coppcr plaring should be replrced. the oil separator

should bc rcplaced. and the oil md oil fiker should bc

A contarninated system will cause a failurc if lefi uncor-

rected- The contaminate in the syslem {ill break down ihe

refrigerant oil, causing excessive bearing wear and sconng

of pans within the compressor Copperphdng and moisture

will affect the valve plale rings and break down thc rcftger-

anl and rffecls the capacity oflhe unit.

Panicles and bearing scale traveling with thc rcfrigerant

will plug the driers and expansion valves. causing eratic

opcration until the condition is coffected. nushing with

refrig€ranl or th€ use of suclion filters and liquid line driers

is rcconmended whenever a contaminated system is found.

In some cases. lhe conhminaled condilion can be conecl€d

by changing oil. refrigerant and drier Usc r recommended

evacuation process before th€ unil is placed in servicc. Scc

TK 40229 Clean-up of Refrigeration Systcms with Thermo

King Compressors. 
'



Disassembly and Reassembly

The following are suggcstcd sequences for a full disassem- 8. Install head, or heads and manifold.

blt nnd rclssembly ofthe compressor.

CAUTION: When servking comprcsso^, nake
sure o parls arc rei stalled i their ongintl loca-

L lnstall crankshaft seal and seal plate/mounting flnnge.

10. Install d;ve coupling.

tions. Carelu y 'turk similar componenE, and pa\)

speciot arcntio, to Jasknet tensth ," ."""," in", FASTENER ToRQUE PRoCEDURE

L Removc 'nanitbtd (tou.cylinder compressob onty). 
comPrcs\or oil j usr prior 1o assenrblv'

:1 .  Remove hcnd.  or  bcnds i rorn compressorbody.  
3 lnstn l l : r l lbo l ts( ' rndw$hen)andpre ' t ight€nlo70' tof

'  lh{  ruLommcndfd torque.  fo l l "wrng J (n\ \ -cro\ i  pr l -

5. Rcmovc discharge vrlvc plares froln cylinden. tem.

6. Remove sealplate/mounting flrnge andcrankshaft scal- .1. Use a hand torquc w€nch ond lhe sanN criss-cross pal,

are rcinsta ed concctq.

DISASSEMBLY SEQUENCE

L Remove drive coupling.

2.  Dnin res idualo i l .

Use the following procedure when specific steps arc not
provided.

L Caretully remove any remaining gasket mrterial rnd
clcan boih gasket surfaces thoroughly.

2. Alwxys use r new gaskel and cort the g$ket with clean

t€m to bring all bolts to final torque. Hold bolts On
Torque for a few seconds.

CLEANING COMPONENTS

CAUTION: Do not bead blast compressor compo-
nenb cleon. The abrasive nedia can bccone
enbedded in castinss,Irce i^eu duins cotnpftssol
operution, and da,naqe the compnssoL Onlr use
chemhal solvents that leare no oil| rcsAue, such as
naphtho" lacquer thinner or bruke cleaner to ckan
conprcssor components. cfocus cloth mal be used
to remorc rust or oiidation frcn extenul conpres-

DRIVE COUPLING

Removal

There are several different types of drive couplings and
clutches used on the foul cylinder compressors in unic

7. Renole oil sunrp and oil pickup screen.

L R(m, ' \  ( .onnc( l ing rod\ .  p ' \ lon '  rnd s l r . \cr .

9. Renole oil pump.

lO. Remo!ecr:rnkshrfr.

ll. Remole €hcck vnh'es.

REASSEMBLY SEOUENCE

L lnstnll check v,rlvcs.

2. Insrrll crankshaft.

3. Install oil punp.

,1. Install connecting rods. pislons and sleeves.

5. Install oil pickup screen.

6. Iflstall oil sump.

7. Insmll discharge valve plates.
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manufnctured by Themo King, but lhey are all hcld on by a
single bolt threaded into the end of the conpressor crank-

shafl. Once this bolt is removed, the coupling or clutch can

be removed from rhc shaft. Remove the bolt and rhen usc a
puller to rcmovc thc coupling or clutch.

CAUTION: as. a puler to rcmove the drit'e cou-
plins or pu cr fton the crunkhafL PuAer
(P/N 2U-139) or pu et wuh handte (P/N 204-991)
ue availablc tor use on conprcstu. couplinss wilh
threadcd holes. DO NOT use a hanncr to pound
thc couptins ot pu et oJJ. Thit s'i damase the

lnstallation

Thermo King empbys a hpcrcd joint lo secure rhe drive
coupling or dnlc pulley to the compr€ssor shdr. This has
two dvantages: first il pr€vcnts any loosencss that might
occur as when using i sliding fit on a shafi. The second
advantage is lhal whcn torqucd pmperly the fricrion
berwccn thc two tap€rs can be used ro drive rhe compressor

A key is uscd in thc tapered ioint to guarmree propcr posi-
tioning of lhe coupler to the compressor, and to the engine
or driv€ pulley. Using r kcy can also prevent slippagc
bctween the iaper surfmes in case ofextreme shock loads. If
the trpers are rllowcd to slip, galling of the surfaces occurs.
Grllcd surfaces nalic disassembly difficult. aod reassem-
bling galled pans will not assure prop€r aligoment.

Keyways are cut with a tool which leaves a radius at the end
of lhe keyw:ty. Ifrhe key being installed is pushcd onto rhe
rdius at the end ofthe keyway. the taper will nol seat prop-
erly md th€ coupling will wobble. This cruses str€ss ro be
pul on the crankshafl and reduces its life. Make sure keys
are of lhe correct length to fit entirely in their respective
keyway prior to installation.

The following procedure should bc used to install a com-
pressor coupling onto the compressor shaft.

l. Clean the compressor shafl and raper and the rap€red

bore of lhe coupling with a solvent lhal leaves no oily

residue. such as naphtha, lacquer thinner, bral€ clcaDer
or lhe like.

2- Inspect both m ing surfaces for burs. oxidarion md

other surtuce inrperfections. Dress wirh crocus cloth if
necessary and reclean as required.

NOTE: Do not sand o.lop .he tapcred a.ea as component

fftcturc nar nsull

L Using no lubricants. set thc coupling on the crank-

shaft and align the keywry using the Keywry Tool
(P,4.,1 :0,1-972)- lnscn the tapercd end of ihe lool inro
the keyway and gently move thc coupling on the shafi
whilc pressing th€ lool imo rhc keyway. This will

align thc keyway in the crankshaft wi(h thd keyway in

Figurc 1: Ke!*at Tool P/N 2M-972

CAUTION: If you arc assenbhns a used
coupler or crunkshalt and tho tool does nol fi
eosily ,hen k a pnbln wilh one o[ the
kcli,als! Do not renmve the coupb and pla.(
the kq in the crunkshalt kerwar and then drop
the couplcr on. If the tool does not fir, the kef
|'iA not lit, and it eil hoA the taper in thc
coupdng ofl the bper on the sh4ft. Check both
keywrs for buns ot corrosion. A her can be
c.ntetl |'ilh Jine lappins tonaound and used a!
a lapping tool to clean the keru)aJs. Clean the
ket and kelwar virh solyent bclon linat
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5 .

J .

Remov€ the Keyway Tool and check the fil of the new

kcy. Il should lit into the keyway with a light pEss fit

requiring only a nrinimun of light tapping. lf lhe key

doe, nor fir tr"perly. remn\e rhe coupling rnd inspect

the teyways and key tbr burs or other problems.

Rccheck lhe lit as shown above.

when the key fits prop€rly. remove lhe coupling from

the crankshnft and apply a very lhin even corting of

bluc Lo€lite 242 to the brck one third of the tapcr for

the I.0 in. diamcter cmnkshaft. Do not use Lo€tile on

the taper fbr the Ll87 in. diamerer crankshnft trper

becruse it makes it lery dilficuh 10 remole thc cou-

plinS latcr

1. lCoat area shown with Blu€ Loctita 242.

face of lhe coupling. If tapFd in funhcr, it nay cause

the coupler to nove off center on the crar ishaft.

1 . Couplinq or Clutch
2 . Key tapped flush with outside ot coupling.

Do not tap key any larth€r into keyway.
3. Boll
4 .
5 . Spray this area with corrosion inhibitor after

assembling,
l isutc s: Conpressor Shalt

Rc-ins(all the coupling and rlign the keyways with thc

Keyway Tool.

Do nor installthe key fl this time. lnsrall rhe fl w,Nher

and bolr and pre-rorque ro 20 ft-lbs (27 Nrn). Renove

lnstrll the key in rhc keywry. Ir should fil with a light

prcss fit requiring only a ninimum oflight tapping. Do

not inslall the key inro the keyway beyond the fronr

Fisure 6: Conprcssor Coupling Instauation

9. Instrll the bolt nnd wnshe. and lorquc thc bolt as shown

in Coupling Bolt Torque Sp€cifications" below.

10. Spray a conosion inhibitor on the €xposed pan of thc

.mnl,shxfr :rfrrr ri8hrcnjng rh( (oupling hoh.

Coupling Boll Toiquc Spccitications

The couplings used on Themo King compressors will fall
into three groups described by the figures below. Depending
on wh€n they were manufactured. they may have either 6

pins or 8 pins.

If a black washer is found when the coupling is removed

frorn compressors with 1.0 in. diameter crankshafts. the
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washer should be rcplaced with a silver wnsher

77-2498. Torque to 5:l fi-lb (73 Nm).

,v

PA{

v-tD

, / ,

t 3
6 /" \ 1

-&

1 . 1.0 in. Daamet€r Crankshaft
2 . 0.23 in. Thick Silver Washer P/N 77-2498
3 . 3/8-16 in. Boll-Torque to 54 tHb (73 Nm)

l'igure 7: SmaU Crunkshaf, Ins,all4tion

I 1.0 in. or 1.187 in. Diameter Crankshaft
2. Thin Washer

P/N 55-4002 for 1.0 in. Crankshatt
P/N 55-9232 for 1.187 in. Crankshaft

3. 3/8-16 in. Bolt-Torque to 45 ftlb (61 Nm)
for 1.0 in. Crankshaft

M12 X 1.75 Metdc Bolt-Torqu€ lo 90 ftlb
(122 Nm) lor 1.187 in. Crankshaft

Fieure 9: Clutch Insto arion

1.187 in. Diameter Crankshaft
2 . 0.23 in. Thick Silver Washer P/N 77-2505
3 . [412 X 1.75 Metdc Boll-Torque to 90 ttlb

(122 Nm)
Figure 8: Iarye Crunkshaft Insta arbn

1 0
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CYLINDER HEAD

Removal

L Four Cylinder Only-Remove lhe manifold bolts and

l . Inspec( all thred holes for striped thrcads. Do not use

threaded inscfls (Helicoils) 1o repair damaged threads.

l .

Rcmove all head bolts.

Tap lhe head wirh a soft hammer or a sofi punch to

loosen the head. Rcmove the head.

1. lSoft  Punch

Figurc I0: Cllinder Head Remowl

CAUTION: Do not pry on hcod or vedg? anJ

object bctween head and blotk

1 . Inspect Surtace
2. Check Threads

:1. Caretully remove any l3skct material from the crank-
case or cylinder head.

Repair

l. Check all gasker surficcs for cracks. deep scraiches.
pitting, or anything thal may prevent proper seding.

l. Check head fbr war?ing with slraight edge. The maxi-
mum allowable wrr?age is 0.0005 in. over any 2 in.
span. or r toul of 0.002 in. over the enrire head. To
nrrintain cndcal alignment of assembled componenls,
Therno King does not re€onmend resurfacing cylinder

Fisutc I1: Inspecnon oI Cylindcr Head

ln3tallation

l. Apply €lean reffgerant oil to the gaskcts.

:. Two Cyl'nder Only-lnstall the cylindcr head gaskel

and hcad with all the bolts assemblcd loos€ly. Tighten

rhe bohs in r cris$crcss pall€m to 707. of recom-

nendcd lorque. See 'Torque Values" on page 3. Us€ a
hdnd torquc wr€nch to lighlen the herd bolts to final

:. Four Cylinder Only-lnstall the gaskcls, cylinder

heads. and discharge manifold with all bolts assembled

loosely- Tighten the discharge manifold bolts in a

criss crcss pattem to 70% of final torque. See 'Torquc

Values" on page 3. Tighren the cylind€r h€ad bohs in a

criss-cross pattem to 70% ofrccomm€nded rorque. See
'"Torque Values" on page 3. Use a hand torque wrench

to iighten the cylinder head bolts to final torque. Usc a

1 l
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hmd lorque wnnch to tighten the discharge manifold When lh€ valve plate is free. tum it by hand and lift it

straight out of lhe compressor body. The discharge

valvc assernbly can skew and wedge itself into the

comprc$or body during removal. Ifthis hrppens. gcn-

tly tap the assembly back into the cylinder and stan

' 
AGA

Figure 14: ualve Plate Rcmovol or Instalation

Remove and discafd the O-rings.

3 .

Fiqun l2: Crlinder Head Torque Scquence

DISCHARGE VALVE PLATES

Rcmoval

L Renrovc the cylinder head. Sc€ 'Cylinder Head on
p:rsc l l .

2. Aficr ftmoving the hend and grsker. rcnove fie dis-
charge valve plates. lt tuiy be n.ccssrry to turn lhe
valle plale slighlly clo(kwise to looscn it.

4.

Figure 15: O-ring Locarion
Figurc 13: Ualve Plate Re,ruval
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Repair

NOTE: Ualve plates musr scal co,npletelr o. thc comprcs-

sor win lose capacitJ.

L lnspecl the cage. ring valve. valve spring. and relain€r

tbr wear or damage.

2. Valve plales may be lested by pourinc clean fluid
(Stodard solven, inlo thc deprcssion ofthe valve plale.

The solvcnt should not leak throuSh. lf the valve plnte

assembly is wom, damaged or leaks. replnce it wirh a

new assembly. Rcmove all lraces of solvenl betbre

inshlling the valv€ plate assembly.

1. I Solvent

1 Bolt 7.
2 . Spring 8. Rino Valve
3 . Sleeve 9. Support
5 . Hex Nut 10 . Plate
6 . Cage ' ] l Supporl Screw

Figure 16: Uabc Plate

Figurc 17: Testing Ualve Platc Assenblf fo. Iaohage

Inatallalion

l. Apply clean refrigemot oil to the new O-rings and
inst,tll them in the compressor body above rhe cylinder
slccve. See "Figure 15: O-ring Location" on page 12.

2. Apply clenn rcftgeranl oil to the valve plare assembly
and install the valve plate assembly. Tum it sliShlly 10
prevent binding. See 'Figure 14: Valve Plat€ Rernoval
or Installarion" on page 12.

3. Install the cylinder heads. See "lnstallation on
page I l.

NOTE: Pans shown lot nfeftnce only, Valve plate is solt
only as assenbled unit.
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TWO-PIECE COMPRESSOR SEAL PLATE
AND MOUNTING FLANGE ASSEMBLY

In the third quarter 1988 rhe compressor seal plate/mounr-

ing flange was changed to a two-piece assenbln This

change allows removnl of the mounting flange without los

ing the rcffgeration charge. The two-piece assembly uses

nine bolts, six mount the flange, and three mount the seal

SEAL PLATE ASSEMBLY

Over lhe past sevcflrl ye,Is th€ following three types of
seals hrve been used to seal the drive end ofthe crankshaft
fron leaking refrigerant.

. Spring haded Neopr€ne Bellows Typ€-Two Cylinder

. Mctal Bellows Type With Set Scr€ws-Four Cylinder
Compressors with 1.0 in. diamercr cr:rnkshafts

NOTE: Ea r four cJEnder comprcsson with 1.0 in.
diancrer crunkshafa used a neoprene be ows seal.
Thcse scab shouA he replaced vith a mctal bellavs
tlpe il urins R&1A, R'107C, RI31A, ot R22 rcIiset-

. Metal Bellows Type with Drilc TangFFour Cylinder
Comprcsson with I.l8? in. diameter crmkshrfts

Rcmoval

L R€move the Seal Plat€/Mounting Flange.

Two-Piece Seal Plale/Mounling nange Onl,

a. Removc lhe six mounting flnnge boks and remove
the mounting flangc.

b. Use a slide hammer to remove the seal plate.

' t . Dusl Seal (Lip Seal)
2. Seal Plate
3. Thre€ Seal Plate Mountino Holes.
4. N,lountina Flanoe

Six Mountinq Flanoe Holes
Figure 18: TN)o-Piece Seal Plate/Mounting Flange

1 4
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NOTE: Use slde homner P/N 201-638 and adapter
PlN 20+640 to obtai theS 6-18 male thrcM needcd

Pla€e the seal phte gasket side down on a work bench

and push the hard ring our of the seal plate.

1 . Punch
2 . Hard Rinq

l'igure 19: Ttro-Picce Seal Plate Removal

One-Piece Seal Phte/Mor!nting Flang€ Only

a. Rcnovc the seal plate bolls. Tap the senl plare wirh

a soft hammer or soti punch to removc lhc scal

Slide Hammer
2. Adaoter P/N 204-640

Figure 2I: Hard Nng Renoval

Metal Bellows Type Scal Wilh Ser S$ews Only-
Looscn thc scl scrcws that fasten the seal ro the €r:rnl-
sh.fi.

3 .

l .  lTap Ligh

NOTE: A nodiJied (shortened)3nn or I/8 inch Allen
NJrcnch k nee.led to loosen the set screes. New seals
arc shipped with a nodiied I/8 ineh Allen '9rench.
Make surc the *rcnch Jfits squarcb into the bottom of

Figure 22: Set Screw bcat rn

Figun 20: One-Piecc Seal Plate Removal
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beforc adenpting to llrosen thc sel Installation ot Spring Loaded Neoprene
Bellows Type Seal

L lnshll lhe lip seal in the senl plnte with the lip side fac,

ing out and the flat sidc facing toward the compressor.

t"t

Lip Side Facing Out
2. Flat Sid€ Toward Compressor

Figutu 25: Lip SeaI Insta ltion

Fisu.e 23: Special A enWrcnch

Rcmove thc bellows assernbly from the shaft by prying
evenly on each side with small pry bar.

5. Discard all seal pans.

Repair

L Clean all pans thomughly to remove all oil and garkets.

2. Polish the crankshaft with crocus cloth if it is rusted or
dirty. Do not allow abrasives to conramitrale the com-

3. lnspect ench side of rhe crankshafr for flatness wirh a
sraight edge. No lighr should be visible between the
shafi and the straighl edge (especially in the bcaring

NOTE: Sone carly stlle seal plates do not se the lip
seal.

lnstall a new O-riog onlo the new neopr€ne seal and
apply clean compressor oillorhe s€al assembly. Ensure
rhat the installation tool(PAl 204-953) is clean. Use rhe
installation rool to push ihe seal (with the polished sur,
frc€ toward the installation tool) fully inro the seal

lf the insenion tool is nor available. use thc p.d in the
new seal packaging to protect the polished surface of
rh€ seal during assembly.

1 6
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1 . This Side Toward S€al Plale
2. This Side Toward Compressor

I'isure 26: Hord Ring Positions

, / '

t'igure 27: Had RinC Installztian

CAUTION: Do not touch the ha nng or the
cafion nne su4a.e tbrcnze seal IoE875" shaIt
compres.ors, \'ith Jout hannt hod th(n by the
edgcs.

^eFigwe 28: Spring baded Neorycnc bc ows Tlpc Seal

NOTE: Stops 3 through 6 must be pedorrncd eithin
30 seconds to keep the ncopftnc i,tside thc be o|9s
assel,Ibry Iron bondins tn thc cran*rhaIt.

3. Apply refrigerant oil to the bellows assembly and
installthe centering washer. the spring. and the bellows

' 1 . C€nledno Washer
2 . Bellows Assembly
3 . Primary Ring

1. lCenlerinq Washer
Figure 29: Scal Assemb, Insu arion

Seal Plale
2 . O-ring
3 . Neoprene Seal-lnstall wilh Polished

Sudace Toward Comoressor
4 . Installation Tool P/N 204-953

1 7



Disassembly and Reassembly (Rev. 7. 12101)

Apply relrigerant oii to tbc primary ring and place it in

the bellows. Make sure to align the nolches.

I

6. Install the seal plate on lhe comprcssor. Hold the seal
plate againsl the spring tension of the bellows undl

7. Torque lhe seal plate bolts in two sleps using a
crisycross pfltem. see Torque Vrlues on prge L

Apply rclrigerant oil ro rhe front gasket and place it
lhe compressor body.

1. lNorch Must Line Up
l'isutc 30: AlE himary Rins

1. lGasket Must S6al H€re
Figure 3I: Caslet Positianing

Installation of Metal Bellows Seal with Set
Screws

In May of 1992 Thermo King Corporalion int.oduc€d a new
metal bellows crankshafi seal. The current service pan num,
ber is 22-l 100. The curren( replacement procedure follows:

l. Install the new lip seal in the scal plare with the lip side
facing out and the flfl side facing loward the comprcs-

2.

Lip Side Facing Out
2 . Flat Side Toward Comoressor

Figu?e 32: Lip Seal InstaUatian

Apply clean compresso. oil to ihe new O-ring rnd
inshll it in the $eal plate. Apply clean conpressoroil ro
the new hard ring. Ensure that thc hard ring installarion
tool (P,N 204,953) is clean. Use the hard ring installa-
tron tool to push the hard ring (wilh the polished sur-

1 8



Disassembly and Reassembly (Rev. 7. 12l01)

fa€e toward thc instrllrtion t@l)

plarc. Do not pinch the O-ring.

fully inb thc seal CAUTION: Do NOT touch or danage the
potkhed seat face su.Ioces.

l . Bnck out the sel screws from the new serl and apply n

smrll anoum of removable thread locking conpound
(Loctile 242 3l blue P/N 103-.{}0) to thc sct sqcw

CAUTION: Kecp th" orung? protectiee cap in

position un.il lnal asscnbry.

1 Ths Side Toward Seal Plate
2 . t ns Side Toward Comoressor

Figure 33: Ha.d Rins Positions

If thc instauation toolis nor.rvail$le, use the pad in fte

new scal pnckaging to protect the polished surface of

rhc hrrd ring dunng $scmbly.

, t t'ok'
Seal Plate

2. O-dng
3. Hard Ring-lnstall with Polished Surtace

Toward Comoressor
4. Hard Rinq Installation Tool P/N 204-953

Figure 31: Hard Ring Instalhtion

l � Clamp Ring
2. Orange Proleclive Cap

Figun 35: Cross Section ofSe. Scre|'Type Beuoes Seal

1 9



Disassembly and Reassembly (Rev. 7, 12101)

5 .

Apply clean conpr€ssor oil ro the O-nng inside the
bellows and place the bellows on the crankshaft. Leave

the orange prorective cap on the bellows.

Use seal installation tool P/N 204-995 ro insrall the bel
lows squarcly on the crankshafl. Clean rhe seal insralla

lion tool and place il on the crmkshaft. Tum the knob
unlil the tool bouoms out.

Set Screw
2 . Seal Faces
3 . Hard Rinq

O.rinq
5 . Bellows

Figurc 36: Set Scrcw rype Be o*s Scal

6. Tighlen the set screws to approximalely 45 in.-lb

(5.0 Nm) wirh th€ Allen wrench provid€d.

1 . Crankshatt
2. Bellows
3. Seal lnstallation Tool P/N 204-995

Figure 37: Bellows Insta atian b'ith Tool P/N 2(U-995

20
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Disassembly and Beassembly (Rev. 7, 12l01)

'7.

8.

Renrovc the sealinstillation tool. l.

Removc lhe orange proteclive cap. Clean the hard nng

and the primary nng (bronze ring) with the rlcohol

wipes fbund in package labelcd l . Thcn clean thc

polished maling surfaces of both rings with the lint frcc

dry wipes liom package number ": . Apply clean

comprcssor oil ro the polixh€d surfaces of $e seal. the

Iip scal. and thc sc. plnte g.rsket lrom packnge number
'':]' bcforc nsscmbling.

CAUTION: Oil applied to the seal laces nust
be absolutelr clean,

lnstall the new lip seal in the seal plate with the lip side

facing our and rhe flat side frcing toward the compren

1 . Lio Side Facino Out
2. Flat Side Toward Compressor

Figun 39: Up Seal Instalation

9. Install the scal plalc and gaskct to tht! comprussor body.

Do nol bunrp the seal hard ring on lhe end of lhe crank'

shafi during assembly.

f0. lnstall thc scai plalc n$unling bolls rnd wdshc6. 2.
Tor . tuc th, :  \ ( f l1  p l r l (  h , ' l l '  in  rsu n(p '  us ing a

crisrcrcss prtlcm. Sec Torque Values on page 3.

lnstallation ot Metal Bellows Seal vvith
Drive Tangs

In Augusi ol 1998 ThemD King introduced a new cmnk-

shdt wirh r lrrgcr input shrli which afibrded more surfice

arc.r on th. coupling tdpen Al thc same time a new merhod

ofatiaching thc bcllows to rhc crankshaft was implemcnrcd.

The new crankshafl is machincd with two flat surfaces and

lhe new bellows has two langs which slide over these sur-

faces. Thc curcnl rcplacencnl procedure follows:

Apply €lean compressor oil ro lhc new O-ring and
inshll ir in thc scnl plare. Apply clern compressor o,l to
the new hard ring. Ensure that thc hard ring installation
tool (P {:0,1-953) is clean. Us€ thc hard ring installa'
tion tool to push the hrrd ring (with the polished sur-
face loward the installation tool) fully into thc seal
plat€. Do nol pinch thc O"ring.

1 This Side Toward Seal Plate
2 . This Side Toward Compressor

Figure 10: Hard rjng Positions
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Disassembly and Reassembly (Rev. 7, 12/01)

Ifthc installalion tool is not available. use the pad in the

new seal packaging to protect the polished surface of

lhe hard ring during assembly.

,,/" "n//'

-%-
ARCOll

S€al Plate
2. O-ring
3. Hard Ring-lnstall with Polished Sudace

Toward Comor€ssor
4. Hard Flino lnstallation Tool P/N 204-953

Figun 1l: Ha Ring Insit ation

CAUTION: DO NOT touch o. danng. thc pol
ished scallace suiaces. Keepthe prctectit'e cap
in position until fnal assenbly

Apply clean compressoroil tothc O-ring inside lhe bcl
lows. Slide lhe bellows on the crankshaft, align rhe
drive tnngs with the drive flais. and then push the bel-
lows firmly againsr the crankshafi shoulder

1 . Yellow Protective Cap
2.

Figurc 42: Cross Scction of Driw Tang rype Bcllows

1 . Drive Tang
2 . Seal Faces
3. Hard Ring
4. O-ring
5. Bellows

Figuft 43: Drive Tang rype Belloes Seal



Disassembly and Reassembly (Rev. 7, 12l01)

Remove the yellow prolccrive cap. Clean the hard ring

and the primary ring (bronz€ ring) with the nlcohol

wipes found in package labeled '1". Then clean the

polixhed mating surfaces of bolh rings with the lint free

dry wipes from pnckage number ": . Apply clean com-

pressor oil to the polishcd surfices of lhe seal. rhe lip

scal. md thc sc.rl plnte gNker liom lhe package number
''3 before nssembling.

1 .

3 .

Tap the sump with a sofl hammer or punch 1() loosen

CAUTION: Do not pry or dnec anr objc.t
between the sump an.l the co,npressor hodr.

Remove bolts from the mounting bnckcl and rcmole

the oil pickup scrccn.

Remove the O-ring from the oil intake holc.

6. Instnll the seal plate and gaskel lo lhe comp.essorbody.
Do not bump the sell hnrd ring on lhe end ol lhe crank-
shali during arsembly.

?. Install thc seal plate mounling bohs and washers.
Torqu( thc '(rl plrr( hulr' in lwo st(p" u\ing a
criss-cross pattcm. Ser "Torque Vrlues on page 3.

OIL SUMP AND OIL PICKUP SCREEN

Rcmoval

L Rcmovc rll lh. bohs fron the oil sump.

CAUTION: Oil applied to the seal fa.es nust
Repair

l. Remov€ all old grsket material liom thr sump rnd the
compressor Dooy.

2. Clean the oil pi€kup s€reen.

Installation

l. Early style comprcssor body with groov€ foroil pickup
tubr O-ring in the oil inlakc hole-Apply refrigeranl oil
to thc O-ring and place it in this groove. Insen rhe

Oil Pickup Tube
2. O-dng

I Mountinq Bracket
2. Oil lntake Hole

Figun 45: Ea4 Sttle Pickup Tube Instalhtinn

Later style compr€ssor body with g.oove for oilpickup

tube O-ring in the oil intake hole-Apply refrigeranl oil

to the O-nng and place it on the pickup tub€. Push the

pickup tub€ into the oil intake hole in the compressor

Fieun 14: Pickup Scften a d O-nng
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Disassembly and Reassembly (Rev. 7. 12l01)

body until ir boroms out. The flange on the pickup tube
will force rhe O-ring inb the oil inralie hole.

1 ^

4. Insmll the oil sump- Instnll theoil sump bolts and wash-

es.  Torque the o i l  sump bol t r  in  rwo. lep\  u. ing J

criss'cross pnttem. See "Torque Values" on pnge,l.

OIL PUMP

Ramoval

CAUTION: Thc oil punp esscmblr is a Nccsnn
device with clase cleamnces. AII paft must be kcpt
clean, the i'ork area must bc kep, ckan, and oil
applied to the punp nust be clean. Contanination
bt dbt debtu, chips, or burn coud cause rhc oil
punp to Iail pfcnaturely Par'I. must be prcteeted

f?on nick and sctulches.

Oil Pickup Tube
Flange

3. O-ring
Figure 46: Iat.r Stylc Pickup Tubc Instalhtion

Hold the nrcunting bmcket in plfte nnd instill and
torqu€ the mounting bracker bolls. See Torque Values'
on page ,1.

l. R€move ihe oil pressure relief valve and oil pickup
pl,'C.

l. Checl lhc operation of the oil pressur€ rcgulator by
pressing on $e plunger and checking lhe molem€nt.
The plunger should move free and Smooth. You should
f<l consrrnr rrsisrrn(d from th( plune€r \pnnE
throughour the enlire stroke of th€ plunger

3. Remove the oil pump cover.

Mounlinq Brackel
2 . Oil Pickup Tube

Ficure 47: Pickup Tube Install^rion

Apply refrigeranl oil 1() the sump gasket and place it on
the comprelsor body. The gasket fits properly in only

1 Oil Pressure Relief Valve
2. Oil Pickuo Pluo

Fisurc 18: Oil Punp Cover
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Disassembly and Reassembly (Rev. 7. 12y'01)

4. Remove rhe outer wear plale and the g€rotor assembly.
See Figure 49r Oil Pump Components on page 25.

Nol:E: Be.ause oI the close fi of the oil pu"a assen-
bb, the weor plates nust be rcnowd very carcfu r ol
thej will hid in the housing. II thet bind, squarc
them up bf tapping wry lightl' and attempt to .cmove

1. Square
Fisu.c 50: Squarc KeJ Removal

?. -Remove the oil pump shaft. Protect rhe oil pump shafi
with cloth and use pliers to pull it straighl oul.

NOTE: I. is not ecessary to rc ovc the oil punp housing
to semice thc oil punp, UM pulcr plate PlN 2(M-483 or
slide hanner P/N 201-638 to remove the oil pump hous-1 . Y Spring

2 . Notch Toward Cover
3. Eccentric Rinq
4. Outer Wear Plate
5 . G€rotor
6 . Inner Wear Plate
Figurc 19: Oil Puilp Conponents

5.

6.

R€move the inner wsrpl e.

Remove and discard the square key See 'Figure

Squdc Key Removal on page 25.

50:
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Disassembly and Reassembly (Flev. 7. 12101)

Repair

l. Inspecl the oil pump coverand housing for daimse md

2. lnspect the oil pump cover and housing for din. debris.

chips, and buffs. Carefully remove any contamrnation-

Use a clean shop wipe md solvent (clean Stodard sol
venl or clean mineral spin$) and wipe the oil pump

housing nnd pump cover clean.

NOTE: Pa! pa,ttular dtention to the lover inncr

gmove in the oil panp housinq. Deb* often colkcti

NOTE: II Jou choose .o rcinst^ll oxkting oil pntp compo-
nents, makc sufe all conponenls are not wo or dam-
ogetl. Accuratel| chcck the Cemtor gears, inncr weat
plote, and outer veor plate to nake sun theJ are within
thickness speciieations (see "Pad Dimensions" on
page 2).

Prc-Lubrication ot Oil Pump Parts

Thc oil pump pans must be completely immersed in clean
refrigeranl oil to lubricate the pump nssembly thoroughly.
Do no. smear oil on with your finge.s! lt cannot be
stressed enough thar the oil must be absolutely clean and
that it thoroughly covers the part. Compressor oil and an oil
cup for holding clean compressor oil are provided in Oil
Pump Kir P,4'{ ::-ll60. If r numbcr of pumf\ .r. going ro
b€ done in quick succession, the oil may b€ used lbrlhree or
four punps if it is keF covered and ch€cked frequenlly for

CAATION: Do no. save oil fron one dal t' thc

Inatallalion

L lnstall a new O-ring on the oil pump ihaft.

2. Imnerse the O-ring nnd shaft in oil and then inslall lhe
pump shafi inlo the crankshaft.

1. Check lor Debris in This
Area of the lnn€r Groove

F-igurc 5I: Chocking Punp Housing

Immerse the inner wear plale i. oil and install it in lhe
punp housing. Make surc it lines up with the pin in the
boltom ofthe housing. Check the plate for p.oper seat-
ing againsr lhe housing, it should not wobble.

NOTE: Both of he pump v'ear plates and the gerotor
g.afs can he insta e.l wilh either face in or ou..

NOTE: The nc$' oil punp serotor ond wear plltes
must be kept clean. Il the pa.tt pitk up anr de,'.is,
ther nust be wiped clcan- Pa|A must be hannled care-

fulb ta prevent dan age or contamindion.

Insrall the key into rhe keywry on the shafr.

-t.

3. Check the condition ofth. oil purnp drive pin. In most

c$es the drivc pin will remain in rhe cnnkshaft after

the oil pump is removcd- 11 is not necessary to remove

$e drivc pin from the crankshafr for inspectron.

L DNLfld thc old O nngs. 'qurre ley. Jnd Y spring.

N0TE: It is stronslr reconnended Jou dircad ellof thc

oil punp conponena and rcplace them N'ith Oil Punp Kit

P/N 22-1160 durinq rchuiu.
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Disassembly and Reassembly (Rev. 7, 12/01)

6.

5.

7 .

9.lmmerse the inner gerotor gear in oil and carefully slide

il on lhe shdt. MrLkc sure the key stays in place.

lmmerse the outer gcroror aenr in oil and instlll rl.

Immerse the outer wear plate in oil and install il in the

pump housing. Install the outer wear plate with thc

notch aligned with thc eccentric ring.

1. lOuter Wear Plale

Outer Gerolor G€ar
2 . Inner Gerotor Gear

I-ipurc 52: Install Ge.otor Gea^

Figure S1: Install Outcr Wear Pk te

Using a calibra(ed depth mlcrometer, mcnsure thc oil

pump (o!er  ( l r rnnc(  ' rec Op(ratng Clcrran(s on
paC€ l). Chcck this clearance in multiple locarions. If

thc depd is below specification. reche€k the puinp cr!-

iry for debris or pan damage. Iflhe depth is $ove spec-

rfi(arion. ftplacc rhe pump is.embl) ur punp hou'ing.

CAUTION: The oil pump cove. ctcatuncc is
critkaL Euen wh.n ncw pans arc na(hined
toncc r, a snu piece oI debrir maj not a oN'
th? pump to seat in the housing coftedb. The
resuuing intetcrcncc and tuduced lubricotiDn
on initi4l stan-up can couse prematun pump

NOTE: A depth nixroneter must be used to measure
the punp cover clearonce. The micronut.r calibra-
tirin nu\t bc (hecked helore use. Place thc nkrcne-
ter on tlat nachined sudace and mcature the depth (a

used compressor seat hant .ins can be used), The
nicrometa. shouA read exactly zen inches or it must

10.

Immersc rhe ccccntric ring and roll i1 into pump. The
nng should bc posilioned so that thc pin in the pump
.d\(r  $ i l l  0 l i fn $rrh lhc ' lo l  In rhe eLcentr ic r ing.

Insmll the Y spnng. Roll the pump so it ends up in rhe
!2:00 otloct posilion.

AGA532

Figure 53: Install Y Spring

: )t (r'

)  ) " ) )
.  t t )

Yl

"  I  l \ - -)

.---h.
^ ' ,

tO \\

\ \  U I

\ z \

Itr
: F
\\---,Y (<ef)) )-r

..\ ,V U,
\\./ r , \- .) /at JV

27



Disassembly and Reassembly (Bev. 7, 12l01)

1 3 .

15.

14.

16.

NOTE: The punp corer and outet vear plate must be
ctean and Irce ot debris.

Install rhe oil purnp cover bohs and washers. Torque the
oi l  fump (orer/housing bolt .  In lso sr(p\ ur ing J
criss-cross paltem (see Torque Vrlues' on page +,.

Immerse new O-rings in oil and inslall rhem on the oil
pressure reliefvalve and the oilpickup plug.

Inslall the oil pressure rclief valve and the oil pickup
plug (see "Torque Values on page,l).

Install any addniond oil fittings thal may hav€ been

t2.

Figurc 55: Measure OiI Punp Cover Clesrunce

lmmers€ new pump cover O-rings in oil and install
then in the pump cover

Inshll the pump cover. M:rke sure thc alignm€nt pin in
the coverfits into lhe outer wearplate alignment hole.

CAUTION: AJter a compftssor is rcbuib und/or
stored lot any anount o! time, a brcok in prccedurc
must be done vhen the conpressor is installat or
the oil punp couu fail (see "Break In" on pace 13).

1 Bypass Hole
2. Outer Wear Plate Alignment

Hole
3. Alignment Pin
4 . Oil Pickup Hole

Figure 56: Insbt OiI Pump Coyer
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Disassembly and Reassembly (Rev. 7, 12101)

CONNECTING BOD, PISTON AND
SLEEVE

Removal

l. Removc rhc cylindcr heads ((see Cylinder Hcad on
prsc ll)-), the discharge valvc plares (lsee Discharge
Valvc Platcs on page l:).) nnd the oil sump and the oil
p'ckup screen ((see Oil Sunp and Oil Pickup Scre€n"

on pagc 13) . ) .

L Renlole the connecting rod nuts.

Repai.

l .  Rfnk, \c  the p i . lon d rod r rum the \ lceve.

2. Insped thc sleeve for scoring. danagc or cracks near

the pons. Tbe cross hatching or honing nrarks should
still be visible in the sleeve. There should be no large
scralches in the sleeve.

3. lnspect the piston for wearand dinrrge. Check for largc

scratches in thc pislon surfaces.

4. Measure pisron and the sleeve. lf the piston or sleeve

nre wom beyoDd the maximum allowablc opcmring

cleffance shown in Operaring Clcarances onpagcl.

they should be replrced.

.1. Tap lhc conncction nl cap lightly with a sofi halnmcr

l0 krcsen it arom the rGl.

Rcnrove lhc pislon. rod md slceve as an ass€mbly from

lhc cylinder and keep thcm in se1s. This will aid in the

c!irluntion of the compoDcnts.

CAUTION: The.e arc no marks on the ro^
and cops that Uetrtdy them as sets. but thc!
nust be kept in matchcd se*. It is helplul k

Figure 57: Pltton and Sleeve Renowl

1. lCheck lor
Figure 58: Inspecting Pistons and Sleeve
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Disassembly and Reassembly (Rev. 7, 12l01)

5. Remove the snap nngs from.he piston.

AGA564

Ficure s9: Rernoval of snap Rins lrott Piston

piston grooves, or if the piston grooves are worn flat

NOTE: Thc grooved piston supe$edes the fiet tap pk-
ton. The gmoved pltbn has sna co centric crooves
on the top o! the pisron undu thc nng wlve. Thcse
grooves redue the snctian betveen the top of thc pis-
.on and the ing valve. The smovcd and fut top pis-
tons arc interchangeable, but thc piston components
arc not Do Not Usc Flat Top Pktons-

Inspect the wrist pin for werr or damage. Measure the
wrist pin if n shows signs of wear. Ifthe oulside diame
ter of rhe wrisr pin is less than 0.6:50 in. {15.8750
min), replrcc fie piston assembly.

lnspccr $e wrist pin bushing in lhe small end of the
connecring rod for wear or damage. Measure the wrist
pin bushing. Repla€e rhe wrisr pin bushing if its inside
diameler is more than 0.6258 in. ( 15.8953 mm).

lnsp€ct large end ofconnccring rod for wear or damage.

Remove the wrisl pin from the piston
wrisr pin is n floar fit so you should be
our by hand.

10.

9.

l t .

Piston Piston Head
2 . Wrist Pin Binq Valve
3 . Snao Rino

Figure 60: Piston Conponcn6 I Check Bearinq Fil
2. Check Boll for Damaqe
Irigure 6I: Inspect Connecting Rod

,7

8

Remove the pislon from the rod.

Inspect the piston, piston h€ad, and nng valve tor wear
or damige. Replace the complete piston assembly if rhe
nng valve is wom, cracked. broken or missing. if
excessive grooves are wom into the ring valve from the

NOTE: Thermo King does not recomment rcinstall-
ing used .onnecring ftd bearings. Use new b?anngs

for inspocnnC &e connecting rcd and &e crunkshaft
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Disassembly and Reassembly (Rev. 7, 12101)

r : .

t : t .

Place the bearing in the rcd. k should fit into the

rnnchined radius snugly wh€n pushed with lhe thumb.

Whcn thc b.aring is bo(omed our both ends of the

bcanng should be flush u,ith the mating surfn€es ofrhc

rod. The bearing should fi1inlo the rod cnp in the sanre

NOTL: Be sure to olign the .tbs in the bearings dth

the notches in the mating pa s.

Check the cnnkshaft assembly for free rotalron

rftereach connecting has been properly righlened.

Renove the rcd cap and check the plastigauge ro

detemine theclearance ofthe connecting rod bear-

ing.  Th(  Rcommended rod b(xnng. l (Jr in(e n

0.U)08 to 0.0024 in. (0.0201 ro 0.0610 lnm).

I .

t . Ch6ck Beadnq Fit
2 . Check Bolt Holes lor Damaa€

F-igurc 62: Inspect Connecting Rod Cap

Fisurc 63: Chcck Plastigauge

14. If the rod bearing clcarancc is loo l gc, use undcnrzc

bearings and halc a compelent machine shop grind the

crankshaft to lit the undersize bcllrings-

As3embly

L Place the pislon on thc connccting rod and install the
wrisl pin and the snnp rings.

:. Install rhe bearings in connecting rod and rod cap.

3. Apply apply refrigernm oil to lhe pislon and placc it in

4. Place the piston and sleeve in lhe compressor body.

Take care to prevent damage lo crankshaft from the rod

bolts. lnstall the rods so the index marks face the other

rod on the same rod joumal. See "Figure 6.1: Connect-

ing Rod and Cap Installarion" on page 32.

5. Insrall the connecting rod crp. M*e sure lhe index

mark on the c:tp is aligned next to the index mark on the

tise plasrigauge ro check the clearanc€ between the

connecting rod bcrrings and the conesponding crmk-

a. Place a piece ot plasrigrugc on th€ crankshafl rod

b. lnstrll th€ bcarings irr conne€ting rod and rod cap.

c- Rcmovc thc connecting rod cap, rhen measure and

rcmove the plastigauge.

d- lnstall rhe connecting rod and rod cap wirh rhc

index marks aligned as shown in Figure 64: Con,
necting Rod and Cnp lnslallarion" on page 31.

e. Install the connecling rod nuts and iorque them ro

15.0 ft-lb (33.9 Nm). Do not allow th€ connecting

rod to rorate on the crankshaft rod joumal.
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connecting rod as sho$'n. lndex marks

toward the fiont or rear of the compressor.
CRANKSHAFT

Rcnoval

l- Remove the cylinder heads ((sec Cylinder Head on
page ll).). the dischirge valve plates ((see Dischnrge
Valve Plales" on page l2).), the seal plare ((see Seal

Plate Assembly" on page l,l).). the oil sump and rhe oil
pickup screen ((see "Oil Sump and Oil Pickup Screen'

on page 2l).), the oil punp ((see Oil Punp" on
page:4).) and the connecting rods. pistons and sleeves
((se€ 'Conn€cting Rod, Piston and Sleeve on
page 29).).

2. Use slide hamm€r PN 20+638 to remove thc oil punp

housing. Auach the slide hamme. ro the oil pump hous-

ing with lwo 5/16 bolts. Use caution to prevent damrge

to th€ oil pump

v;
I'igurc 61: Connccting Rod and Cap Insta ation

Install lhe connecting rud nuls and rorque them to 25.0

lilb (13.9 Nm). Rot e the crankshaft afl€r each rod

Nsembly is torqued toch€ck th 

 

rhc comF)nenb move
treely.

1. I lndex Mafts

Figure 66: Remove Oil Punp Housing

To remove the crankshaft, set the compressor on the oil
pump end with rhe seal end up. Use a torch.o carefully
heat the area nound the seal end bearing. Catch the
crantshaft when the bearing slips out of the compressor
body. Do not a[empt to drive the b€aring out of the

Figure 65: Toryue Rod Bolts
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housing wirhoul heating or ir will damage rhe housing

Repair

l .

Place the cnnkshafi in the tool so thal two venical bars

support the innerrace of the ball bearing.

Chcck snroolhness of nnin bcarings by pressing on the

bearing while rurn;ng i1.

NOTE: Althotgh therc is no su.e war to detern,ne

ndition ot lile expectancr of ball bearincs, iI theft

is an| roughness $,hen you tum the inner ruce insidc

thc out.r rucc. i[ tcr. i\ etc.ssirc atial loos $s in

thc heains ot it rou havc onr doubts because of noiso

in senice, it is hctcr to nplace the hcaring during an

o*rhoul then to horc it tail omc it k back in senize.

Ifnccessrry use rhc bcnring puUertool PN 204- l0m to

r!'novc thc ball benrings lrom the compressor crank-

1 Vertical Bars Suooort Inner Race
2 . Soindle lor Oi l  Pumo End

Ficutc 67: Pressi,ts Bca ns OIJ Oil Punp End

Place the inchtd€d spindle on the pump end of thc

crankshafr and press oft rhe bc,lnng.
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5. Rolate the cranlishaft l8O degrees and press off the

other beeing. DO NOT use the spindle because it

couldjam on th€ taperofthe crankshaft nose.

10. Press the ball b€arings onto the cmnkshaft. Press on the
inner race of the bearing and suppon |he cmkshafi
under mainjoumal while performing this operation.

Figure 69: Ins.a Bearings

lnsiallation

L Insp€cl the crankshft to be

assembled before instdling it.

1. IOO NOT Use SDindl€

6.

1 .

Figun 68: Prcssins Beotins OJJ D^,e End

Use a micrometer to nr€asurc the rod joumals. lf the
oulside diamcter of a rod joumal is less than 1.3742 in-
(34.9047 rnrn). replace the crankshaft or have a compe,
tenl mrchine shop grind the cnnkshaft to use undenize

Remove rhe plugs and the meleringjet fmn the oil pas-
sageways. Clem the passageways lhoroughly.

Reinsrall all the plugs and the front seal metering jet.

Torque 1o 60 in.-lb (6.8 Nrn)-

lnstall tbe oil pump drive pin in the rear rnain joumil

bcfore installing the ball b€arings.

Figure 70: Hcat Conprcssor Rody

9.
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2. Use a torch to carefully heat the compressorbody in the

arcr .round the scal end bcanng. When it fccls hot to

the tonch. position the compressor body with seal end

do$,n rnd suppon it to allow clcar.nce for the dnve end

of the crnnkshafl.

3- Placc the crankshaft in thc coDpressor body and lap the

crankshcft lightly lill it comes in conlacl with the shoul-

der in (he compressor body.

4. Apply refrig€ranr oil to the oil pump housing gasker

nnd place it on the compressor body. Align rhc oil holes

in oilpunrp housing gasket with oil hol€s in conrpressor

body.

5. Phcc thc oil punip housing in posilion and tap it lightly

lill ir contacts thc compr€ssor body.

6. Place lwo l/8- I 6 X | - l/,1 in. bohs nnd two 3/8 in. wash-

crs in mounting holcs on oppositc sidcs ofthc oil pump

housing. Snug lhe bolls down and tum the cmnkshaft to

nrake sure it rotn(es fieely. Lenve these bolts in plrce to

chcck the end play. Aficrchccking thc cnd play r€move

thesc bolls 10 install the oil punrp.

7. IJse r dial indicdor to chcck cnd play of crantshaft. If

fic cnd plny excceds O.O.l7 in. (1.19 mm), rcfer to
''Crrnkshaft End Play" bcbw.

Crankshaft End Play

Crankshaft end plny on a waIln compressor cnn be rs much

rs 0.0,17 in- ( L 19 nm) as mcasur€d with a dial indicator. As

much as 0.007 to 0.011 in. (0.18 to 0.13 mm) of this end

play can be attributed to.he accumulated intemlll clurtnces

in rhe crankshafi main beirings. The balance of thc cnd play

is the result ofthe crankshaft main bellriog outer mces mo!

ing in the bores in $e compressor body and oil purnp hour,

'ns.

NoTE: CrcnkshaIt end play oI up to 0.U7 in. (1.19 nn)
has not been shovn to be a factor in scal leaks i testing
conducted by Thcrmo King.

On conprcssors wher€ the crankshaft end plny (or axial

clearance) is considered to be excessive. the outer race of

the main bearing on the seal end €an be fixed rn the conl-

pressor body by using Loctile RC/610 Reraining Com-

pound. Ne!eruse Loctite on bolh crnntshatl main beanngs.

Using Loclile RD/620

l. Reft)ve fic crankshnfi from the compnssorbody.

2. Clenn fic outer racc of the scal end main bearing and

the bore in the compressorbody with a chlorinared sol-

lenl lo remove all oils.

3. Apply .r rhin co.rting of tnctite RC/620 ro both rhc

ouler ntce of thc bearing and the bor€ in (he compressor

body.

4. Senl lhe cr.rnkshaft assembly fully ihto the borc on thc

s€al end ot coniprcssor body. Bc sure the crnnkshrft

rsscmbly in s€a1cd as far as possibl€ into lhc corrpres

5. Place thc oil pump hous'ng in posilion and tap it lightly

rill it contacts thc compressorbodl

6. Place two l/8'l 6 X | -ll4 in. bolts and two 3/8 in. wash-

cB in mounring holes on opposite sides olthe oil pump

housing rnd snug the boks down.

7. Allow 15 minures for the Loctire to fix the pans. Full

cure ol the Lodire requi.es 12 hours l)l mom tempcrr-

turc or :10 n inutes at  250 F( l l l  C) .

CAUTION: Do not use an excessire amount of
Loctite. Use care in application and assemblr to
prevent contumination oI the bearing or internal
areo oI the conprcssor or rcfngemtion slsten fith
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Compressor Crankshafi Precautions

L Alignment of the conprcssor io the engine flywheel is

controlled by the position of ihe engine flywheel

housing. Two che€ls should be made to assure that

alignment is corfecl. Refer to lhe approprial€ Engine

Overhaul Manunl lo correct an alignmenr problem.

a. Use a dirl indicator to check the radial run out,

which is the concentricily of lhe flywheel lo the

flywheel housing. Maxinum totnl indicated rdial

run our is 0.00,1in. (O.10 mm).

Figu.e 72: Checking Arial Run Out

CAUTION: Misalisnnent of the J\twhecl housins
to the enginc N)ill cause cmnkshaf, frocture as indi

Fisure 7l: Checkinq Radial Run Out

The ltywheel housing should fit tighdy against the
enginc block. Nicks. buns rnd debris between the
block and flywhe€l housing can cause misalisn-
ment md result in a loosely mounted flywh€el
housing. Usc r dirl indicaror to check the axial run
out, which is measured fron thc flywheel to end
surface of the flywheel housing. Ma\imum rotal
indicared a),nl run our i\ 0 010 in (0.15 mmr. See
''Figure 72: Checking Axial Run Out on page 36.

1 . Misaliqnment Fractures Occur Here
2 . Couplinq Poblem Fractures Occur Here

Figurc 73: Cnnkhaft Fmctures

2. Fitting thc drive coupling to the crankshaft of the con'
pressor is a critical op€ntion wh€n installing r com-
prcssor. When the coupling is removed. inspect the
€rankshafi taper and the coupliog for rusr and piuing. A

crrnlshdi or coupling that has significant pitting on the
taper should be rcpl,rced. Crankshaft failures in the
taper area generally are the resulr of improper fil
belween the coupling and the crankshaft. Refer to
"Drive Coupting" on page 7 for the proper removal and
installation procedures.

ii,;
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Removal and Installing Crankshaft
Counterweights

Long slroke cornprcssors hrve lwo add-on counrerueighls

ri,reled to the inregral counterwcight ponion of the casl
crankshnft. Whcn regrinding crankpin joumals. il is neces-
sary to rcmove the add-on counterueighls which rnust be
plninly narked so lhey may be replaced exactly rs rhey

Thcre have been some cltses where a crankshrft from a long
slroke compres$r was reground and thcn insralled wirhout
the xdd{)n counterweights bcing reinstnlled. The resull can
be crncked reftgennt lines. crncked fram€s rnd loose
scrcws due to an unbalanccd condition.

To properly rcgrind a long srrokc cranlshafi, rhe following
proccdur. Drusl be adhered Io:

l. M rk rhe rdd on counlerwcighls. so rhey will bc rein-
stallcd on the samc integral counrerw€ighr.

2. Drilloffrivct head rnd dnve oul rivcl wirh a punch.

3. Regnnd thc crankshali shafi ro rhe new undersizcd
dirmerer Bcaring sers lre !!.dlable in 0.005 in. (0.t27

'nm).0.010 in.  (0.25,1mnr) .0.020 in.  (0.508 mm) and
0.0:10 in. (0.762 mnr) undersizc. The srnndard diameter
ol connecting rud joumal is 1.3'112 to 1.3'74'7 in.
(3i1.9O:17 ro 34.9t7,1 mm). Thc clearanc€ lor mc con-
necting rod bearing ro thc crankshafi rod joumal is
0.0008 ro00011 in.  (0.010.1ro 0.0610 mm/.

off lhe excess screw length ifrequired. Stakc the screws
wiih a centerpunch to prevenl scrc{ from backing our.

Thoroughly ciean the crankshnft to remove all metrl
chips and €oat wilh compressoroil.

5 .

6.

Trp holes in the integrnl counterweight with a 5/t6- t8
UNC rap.

Countersink the holes in the add-on counreNeight wilh
,n 82 degree tool to accept 5/16 flat head screws. This
must b€ done because the original countersink is 90

Reinst: l the add,on counrerweights with 5/16-18 UNC
nJ| herd 'cF$s. 8e \ure ro in\ lal l  lhem on ' imi int( .

Exal counterweight fron which they were removed. Cur

Remove Rivets
2 . lntegral Counterw6rght
3. Mark Count6rweiOhts
4. Add-On Counlelweiqht
5. Counter Sink 82'
6 . Tap wilh 5/16-18 UNC Threads

Figure 71: Insta inq Countemeights



COMPRESSOB BODY REPAIR

Removal

L Remove lhe cylinder heads ((see "Cylinder Head on

page I l).). the discharge valve plates ((see 'Discharge

valle Plates on pnge l2).). the seal plate ((see 'Seal

Plate Assembly on page l4).), the oil sump and the oil
pickup screen (see 'Oil Sunp and oil Pickup Screen"

on page l3).), the oil pump ((see 'Oil Pump" on

pnge 2,1).). the connecring rods. pistons and sleevcs
((scc Connecting Rod, Piston and Sleeve' on

prge 29).) and the crankshafl ((see "Crankshafi" on

prge 32).).

L If neccssary. rcmovc all lhe check valves.

r. The two lowercheck ldlvcs arc l@aled in th€ fronl

b. Thc two upper check valvcs are located in the

c. The large check valve is located in the passagewny

belwe€n the suction cavity and the sump. Use tool

P/N 20,1-4611o remove the large check valve.

NOTE: In o.der to rcmore the larye check valve !rcn
Iour cytindu comptussoE built attet Apd 1987, it
N)ill be neccssary to sppu heat to solten the

Iaa to ry - a p p I ic d L0 c t ite.

1 . Upper Check Valv€s
2. Larae Check Valve

Figurc 75: Check Ualve lrcalions

1. lTool P/N 204-464

a,

a .
r , l

ti:
:tLi'.
!;'
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Figu.e 76: Removing Larye Check Ualve
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Inspection

l. Inspecr rll pNsrgewnys torplugging or dannse.

:. Inspecr all (hreads for damage.

3. lnspcct all gask.t surfaces for flatrless.

,1. Scrnpe rll gnsket material off. rnd clcrn thc comprcssor

body thor)ughly.

Check Valve lnstallotion

l. Insrall the bwcr chcck valvcs. Torquc to 10.0 ft lb
(  l :1 .6 Nm).

2. Insrall thc uplx,r chcck valves. Torquc to 25.0 fi lb
(31.9 Nm).

L Clcan lhe threads of the lnrge chcck ulvc. Apply four

drops ol Locritc 177 cquully spaccd oD thc rhrcads. Do

nol usc rn cxccssive annunt ofLoctilc.

.l- Instrll rhc larSc chcck valvc wilh 1(x)l P/N :0,1-,164.

Torque to 28.0 ft lb (3t1.0 Nm).
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Unloader Head

Operation

During normalopendoD. the unlonder hcrd aUows refriger-

ant to pass from the discharge valvc pla(es through the
check valve located in the head. Thc solenoid valve is de-
energizcd in this position. Discharge pressure passes fronr
Porl A through the solenoid valle lo rhe cenrer porl. Pon
''C", $hich forces the unlonder pisron down.rnd seals up rhe
discharge hole ro thc suction cavily.

Dunng the unload opcration, the unloadcr solcnoid is ener-
gized. thc prcssure passes frcm Pon B" 10 Pod 'C . This
rllows the rcfrigeran( to pass from rhe suclion chamber to
thc bp of thc unloadc': This rcduction in prcssu'.c and the
sp.iDg in thc unloder pisloD allows {hc valvc ro lift. This
w;llcausc lhe rclrigennt to pNs back inro lhe sucrioncavily

ol lhe comprcssor rr the samc time rhc chccl, valve lo€aled
in (he head scars and prevenrs rhc discharge pressure fn)rn
shon cycling in the compressor This conlinues unril rhc
solcnoid dc-cncrgizcs. Al this (ime the discharg€ prcssure

builds up. se ls offthc pon to lhe suction cavily and rhe sys-
tcnr punrps wilh four cylinders.

CAUTION: Unloader heah arc used on spcci&l
conprcssor bodies that haw s rcturn gas passage.

Do not use unloadcr heads on conpressor bodics that do
not havc th. .eturn gas passaAe.

Check Out

l. with unloadcr dc-energized. conpressor should punp
down nomally 15 to 20 in. Hg vacuum (-51 to -68 kPa)
and should hold a 15 in. Hg vacuum Csl kPa) for three

2. Using an auxiliary ba[ery, energize and de-energize
unloader solenoid on compressor cylinder hcad white
the compressor is running. An audible noise will b€
made when unloading. as well as a pressure change in
borh suction and discharge.

Unload6r Valve Cover
2. Retainino Clip
3. Check Valve Cover

Unloader Sprinq
5. Check Valve Spring

Check Valve Piston
7. Unloader Cylinder Head
8 .
L Solenoid
1 0 . Porl '8"

1 1 . Port "C'

Normal Flow
Unload Flow

14. Gasket
Unloader Spring Sl6ev€
Unloader Piston

Figurc 77: Unloader Head Components
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Oisassembly

L Rcmove cylinder head from body same as standard

2. Rcnove solenoid valve.

l. Remove check vnlve.

.r. Remove unloder vahe.

NOTE: ft mor bc nccessary to t^p wlws slightry to loosen

Repeir

l. I'rspect solenoid valve for physical chrnge.

L Mc,sure resistance ofcoilor check lbr ampemge.

l. With valve de-energized. flow will be from Pon A to C

md none fron B to C.

5 .

To reassemble, revenc rh€ disassembly pro{edure.

Wnh valve energized. flow will be frorn B to C and A

NOTE: The valve i, non-.epaimble.

In\pe(r checl lrlvr for se:lj on sidrs. If wc.r i\
prcsent. valve must be replaced.

Inspect unloader valve.

NOTE: It may be necessary to disassemblc vatve
assemhu to check sprins and clean internrl portion of
piston. To dkatsemble pkton fton coyen derye.s pi:-
ton and rcnove nI pin. Cornpnss sping and rcnnve

a. Inspect piston sides for wear

b. R€rnove ring, insen in(o bore. check end g+ clenr-
ance. Cap must not exceed 0.016 in. (0.1.06 nm).

c. Inspecl spring ends. cover rnd unloadcr piston and
sleevc for wear

2. Port C
3. Port B

FiPurc 78: Solenod Uabe Pods
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LEAK TESTING

Leal test the compressor silh retiigerant gas such as

R-ll.h ar npproximately 70 psi r483 kPa).

STORAGE

Thermo King compressors rcbuilt in the field should b€

prop.rly sealed, leak ch€cked. evacuated and charg€d with

20,t 5 psi ( 138 ! 34 kPr) dry nitrogen to ensure that th€y do

nol b€cone conianrinaled if they are to be stored for nny

lcngfi of limc rfrer ovcrhauling. Covcr plates are avail$lc

for all coDprcssors for rhis puryosc.

BREAK IN

The following proccdu(- nusl b€ followcd for any com-

pressor that has had an oil punp installed and/or has been

stored for any length oftinre.

CAUTIoN: U a no,t Iactory re'nsnufoctu.ed co'n-
prcssor is rebuilt and sto.ed lor anr anount oI tine,
a brcak in prcccdurc must be donc *hen the com-
pressor is instaled or the oil ptnp coau fail. II a
non Iacto.r rcbuilt conprcssot is sod orar thc
countcr a tag describine thc brcak i procedure
must accompant the conprcssor.

Once the compressor is installed in the unit. attach a
suitable gaug€ on the compressoroil filter pressure
access pon (ifequipped). You can also use the oilpres
sure filting on the oilpump cover.

l .

Schrader Valve Assemblv
2 . Suction Cover Plate
3. Suction Cover Plate Gasket
4. Discharoe Cover Plate
5. Discharge Cover Plate Gasket

Figun 79: Cover Plates
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3.

5.

6.

1 .

Install a suction gauge below the rhrottling valve.

Disconnect the wires to the fuel solenoid.

Disconnect thc wires to thc high sp€ed solenoid.

Tum rhe unit on and crank it for 30 seconds.

Check the suclion and oil pressure gauges while cr k-

inp. O'l pressur. r\ d(termined hy subtracting sucuon

pressure from the pressure on thc gaugc al thc oil pres-

CAUTION: Do not crank the unit Ior mon than 30
secondr or damage to ,he starler motor nay occur

10.

lfat least ten pounds ofoil pressure is nol developd in

the firsl lhiny seconds. allow the shner b cool for a

fcw rninutes rnd crank agdn for 30 seconds. Ifoil prcs-

surc srill docs not develop. check the compressor oil

lcvcl. If thc lcvel is abovc thc oil pickup scre€n. thc oil

pump or rcliefvalvc will need to be rechecked.

As soon as oil pressure is developcd. reconnect the tuel

solenoid (not rhc high speed solenoid).

Stan and run lhe engine on low speed for at least five

minures. lf the oil pressure is abole 20 psi for this

pcriod. slop the unit and reconnect rhe high speed sole-

Run lhe cngine on high speed for at least five more

NOTE: Thermo Kins .e,nanujsctwetl conprcsson have
had a special break in process to assurc thar rhe oil pump
is prined,Iunctioninq and hrokcn i . Thc break in prcce-

durc preriouslr descfibed is rccommended, but nol
rcquircd for foctorr.enanufactured ftmpressors.
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