
Table of Gontents



THERMO KING COMPRESSORS

The most impo(ant part of the refrigeration system is
the compressor. Its function is to pump the low pressure

8a! out ofthe evaporator so that a rapid and continuous
boilingaction is maintained in thecoil. The low pressure

8as is compressed and forced into the condenser coil
where it is cooled by air passing through the coil. The
high pressure and reduced temperature causes it to
reliquefy.

when any r€pairs or replacements are to be made on the
compressor, it is vcry important that the parts used are
clean and not nicked or scratched. During disasscmbly,
parts should be cleaned and inspected; and if thay arc
to be used in reassembly, they should be wrapped in a
clean cloth to prevent marring the surface. Oil all pa(s
with compressor oil during assembly, and be sure they
are installed in the samc position as thcy were before.

coMPRESSOR OtL  IDICAT|OiIS

Discoloration of the oil h an indication of a contaminated
system and futur€ problems. Following is a color code
and sugSested steps to help you diagnose the condition
and correct lt,

COMPRESSOR OIL COLOR CODE

BLACK OIL. lndicates carbonization caused by air in
lhe sysiem.

BROWN OIL. lndicates coppcr plating causcd by
moisture in the system.

GRAY OR METALLIC OIL. Indicates bearim wear or
p$ton sconnS,

A contaminated system rlill caus€ a failur€ ifleft uncor-
rected. The contaminatc in the systcm will break down
the refriSerant oil, caNing cxccssivc bearing wcar and
scoring of parts within the compressor. Copper platin8
and moisturc will affcct the valvc platc rceds and brcak
down thc refrigcrant and affect thc capacity ofth€ unit.
Panicles and bcaring scalc lraveling with thc refrigcrant
will plug the driars and expansion valves, causing eratic
opcration until the condition is corractcd. Flushing with
RcfriScrant II or thc use ofsuction and liquid linc dricrs
is rccommcndcd *hcncvcl a contaminated systcm is
found. In some cases, thc contaminatcd condition can
be correctad by changinS oil, rcfrigeiant and dricr. Usc
a recommcndcd cvecuation proccss baforc thc unit is plac-
cd in seFicc.



GEITIERAL IT{FORMATIOI\I

Before overhauling the compressor, pump down the
system, and close the compressor suction and discharge

Although some parls of the compressor can be removed
for inspection or disassembly with theclutch coil, pulley
aIId damper attached, major repairs or complete overhaul
may best be made by removing the mounting bolts,
pressure connections and the crankshaft drive and sup-
porting the compressor on a workbench.

Refer to Figures 1 through 5 for exploded views of the
compressor,

l� Remove the compressor as explained previoudy
under "Compressor Removal",

2. Relieve pressure from the system.

3. Drain oil from the crankcase if the unit is to be com-
pl€t€ly disassembled, or if repairs require removal
of the handhole cover.

4. Be certain the immediat€ area in which the com-
pressor is to be overhauled is free of dust and that
pieces ofcloth used for cl.aninS parts are lint free.

5 . When removing, assembling or installing parts, han-
dle the paras carefully.

6. Coa{ each part with refrigerant oil as it h removed
(o prevent rusting.

7. Before installing parh, clean each pan with a
refrigerant pans cl€aner, then oil the part with clcan
(new) compr€ssor oil.

8. Inspect each part for nicks, burrs, wear, breakage
or evidence of copper plating. Refer to "Recom-

mended Compressor W€ar Rate Table" at rhe end
of thh section for tolerances and wear limits.

9. Use new gaskets and O-rings when assembling the

10. Lubricate all parts, especially the bearin8 surfaces
before insialling. This will help the compressor to
run without seizure when it is first started up and
before oil pressure is built up.

11. Always use torque wrench when tightening bolts or
screws, lmproper tightening can cause premature
wear, stripped threads, or failure of a part. Refer
lo "Compressor Torque Specifications."

The compressor has be€n designed to permit replacement
of many paris and subassemblies without having to
disassemble the entire unit. For example, a cylinder liner
can be replaced without having to remove the piston and

The overhaul procedures that follow cov€r disassembly
and assembly of the compressor in a logical sequence and
to the extent recommended by Thermo King Corporation.

COMPRESSOR DISASSEMBLY

NOTE: To prcv.nt damage to parts of thc compressor
Md lo help assurc propcr petfomaacc oI the unlt alt.r
ass.t tblt, fo otr thc proccdur.s glvcn prcvlousl! lrl
"C.nerul Infontatlon" when dlsss$cmbling or assanbl-
lng thc compressor.

Clutch Pullay and Damp€r Ramoval

Key numb€rs in the followin8 text refer to Figure l.

l. Separate the clutch coil wirinS connector from the
line connector,

2. Remove bolt (7) and washer (8) securing pulley (3)
and crankshaft,

3. Using a puller bolt in pulley hub, separate pulley
(3) and key (1) from the compressor shsfl.

4. Remove bolts (9), washers (10), and rerainers (l l)
which attach rhe clutch coil ro rhe housing.

5. Remove bolts (6) and washers (5) which attach the
damper to the pulley and remove the damper.

NOTE: ylscous domper ls appllcsbk onl! on
CM/TMC RTS Bus.s wlth vcry lev, exc.ptlons.

Clutch Boaring Raplacomont

Key numbers in the iext refer to Figure 6.

l� Remove outer and inner snap rings (l and 2) from
the clutch pulley (5) and pressure plate (6).

2. Suppon ihe pressure plate hub on ihe Hub Support
Tool (Figures 7 and 8). Insert rhe Hub Removal
Tool (Figure 9) through the holes in rhe pressure
plate hub and press on the bearing inner race to
separate ihe pressure plate assembly from the pulley
and bearing.

3. Support the pulley at the open end of the bearing
bore (Figure l0). Press Bearing Tool (Figure lt)
against the bearing outer race to remove the bear-
in8 from the clutch pulley.

4. ThorouShly clean the pulley and pressure plaie. In-
spect parts for cracks or damage and replace if



ffee

1. K6y
2. Clurch Coil (24-volt)
3. Clutch Pullsy
4. Viscous Damp€r (GM A TN4C FTS Only)
5. Lockwash€r (0.250)
6. Allen Head Screw

Bolr (0.4i17-20x1.75") with Nylok
Special Thick Wash€r (0.437)
Bolt (0.37516x.75)
Lockwasher (0.375)
R6tainer

7.

9.
10.
' l l .

Patcb

Flgur. 1 - Complct o? Clulch, Coll .nd Dampcr

5. Posilion the new bearing in the bore. Suppo( the
pulley as shown in FiSure 12. Place the I % " end
ofthe B€aring Tool (Figure I l) against the bearing
ouaer race and press the bearing into the bore until
it is seated.

6. Suppo the pulley and bearing at the bearinS in-
ner race (Fi8ure t3) using the Bearing Support Tool
(Figure 8). Apply pressure on the hub, pressing until
the pressure plate stops,

7. Replace the bearing relaining rings (Snap Rings I
and 2 on Figure 6) in the clutch pulley and pressure
plate hub.

Suciion and Dischargo Valvo Romoval

Key numbers in the text refer to Figure 2.

l� Reomv€ two bolts (l) which ariach th€ discharge
valve io the compressor. Remove valve (2) and
sasket (3).

2. Remove two bolts (4) which attach the suction valve
(5) to the compressor. Removethe valve, gaskea (6)
and strainer (7).

Cylindor Hoad and Dlrchalge Valvs
Romoval

Key numbers in the following text refer to FiSure 3.

l� Loosen and remove all but two opposed cylinder
head attaching bolts (l). Alternately looscn the re-
maining two bolts two or three full turns as shown
in Figure 13.

CAUTION: The ctllnder heads arc undu sp ng
tentlon- To help prev.nt betng tnjurcd by the
cylldner head, chcck cyllnder hcad (3) to be sarc h
ls fouowing the hcads of attaching bolts (1). If the
hcad ]s nol fonoN'ing thc bolts, tap around the edge
of the hcad h'ith a plastic or ruwhide ham er untll
hcad gaskct (4) brcakt loote.

2. Slowly and alt€rnately loosen the two remaining
cylinder head bolts to relieve tension of the cylinder
head spring. When the last two bolts are tumed all
the way out, the spring should be fully extended.

3. Remove the cylind€r head, then lift off the cylinder
head spring (5) and remove the head gask€t (4).

4. Lift the discharge valve assembly from the com-
pressor (Figure t4).



1. Eolt {3/8"x0x2"} lPl6t€d)
2. Discharg6 Valve
3. Dischergo Volve Gaskot
4. Bolt (l/2'xl3x2") (Plated)
5. Suction Valv€
6. Suction Valv€ Gask€t

Flgur. 2 - Compr...or Suctlon .nd Dl..ftrrga V.lvaa
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' A spring pock€t valv€ plate
with springs is us6d in th€
number 1 and numbor 4
cylinders. A flsxing ring
suction valv€ pl6to without
springs is usod in tho
number 2 and number 3
cylinders. Do not lm.r-
changa a[ctlon valv€a
wlthln th..c cyllnd€r..

1.  Bolt  {3/8'J6x1-3/4")
2- Flat Washer (13/32")
3. Cylinder Head
4. Gask€t
5. Cyl inder Hsad Spring
6. Lock Nut
7. Valve Cage
8. Discharg€ Valve Spring
9. Discbrge Valve

10. Discharge Valve Ssat
11. Valv€ Cage Screw
12. O-r ins
13. Retaining Rings

* 15. Suction Valve Spring
* 16. Suction Valve

17. Cylinder Liner
18. Lift Pin Spring
19. Lift Pin
20. Tak6 Up Ring
21. R€taining Ring
22. O-ring Ret8iner
23. Retain€r to Housing O-ring
24. Retain€r to Piston O-ring
25. Lower Retaining Ring

26. Unloader Piston
27. Unloader Spring
28. Compr€ssion Ring
29. Retaining Ring
30. Piston Head and Pin Assy.
31. Connocting Rod Ass€mbly
32. Lock Strap
33. Comprsssor Housing
34. Pip€ Plug
35. Cap Scr6w {1/4"-.20x5/8")
36. Sight Gl6ss
37. O-rins

35

Figu6 3 - Comprrqor Cy'lnd€r H.ad snd Unloldcl A...mbly
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1. G6sk€t
2. Handhol€ Cov€r
3. Oil Charging Valvo
4. Cap Scrsw (3/8"'16x4")
5. Flat Wash€r (13/32")
6. cap screw (3/8"-16x1-3/4')
7, Strainer Screen
8. Plung€r
9. Suction S€nsing Bellows

10. Spring Ssat, Upper
11. Sprins
12. Spring S€ar, Lowor
13. B€llows Sl€€v€
14. O-ring
15. Distributor Cover Gasket
16. Distributor Cover
17. Cap Sctew l3l8"x1-1/4'l
18. Adjusting Sct6w l5/ 16'-24x3/4" )
19. Lock Wa6her
20. Flat H€sd Screw {5/16'-24x3/8")

IE
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21. cap Screw (3/8"-16x4-3/4")
22. O6tent Scr6w
23. D6t€nt Spring
24. D6t€nt Ball
25. Piston Actuator
26. Piston Actuator Spring
27, Oil Strainer As6embly
28. Adaptor Fitt ing (1/2'O.D. x 3/8' NPTFI
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Flguto 4 - Comp...ror Handhola Cowr and Skalnar A.aambly
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1. O-r ing, B$ring H6ad/Housing
2. Oil Seal
3. Seal End Bearing Head
4. Shaft S€al O-ring
5. Shsft Seal and Gland Plate
6. Screw {.375-16x1.00")
7. Plus (1/8 NPTF)

q
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8. Crankshaft
9. Driv€ K€y

10. B€aring H€3d to Housing O-ring
11. Pump End Roller goaring
12. llagnetic Plug
13. Seal End Roll€r Bsaring

14. Scr6w 1.312-18x1.25")
15. Oil Pump Cov6r and Pin
16. Oil Pump Cov6r Gaskst
17. Oil Pump and Valv€ Assembly
18. Pump End Bearing H€ad
19. Hex Head Plug {1/8 NPT)

Flgur. 5 - Compraaaor Crrnk hrft, 8.al End and Pump End Ar..mbly



Dirchargo Valvo Cago Dirassambly

Key numbers in text refer to Fi8ure 3.

l� Remove the discharge valve as €xplained under
"Cylinder Head and Discharge Valve Removal"
prevlously.

1. Press Plate Snap Ring
2. Bsaring Snap Ring
3. Clutch Boaring
4. Dust Shi€ld
5. Clutch Pull€y
6. Clutch Pr€ssur€ Plats

Flgur. I - Clutch Putby Ar$mbty

Remove the locknut (6) from the valve cage bolt
( l l ) .

Remove th€ bolt (ll) and valve seat (10) from valve
cage (7).

Separate the dischar8e valve six springs from th€
valve cage (Fig. 16).

Disassemble, inspcct and assemble the discharge
valve bcfor€ proceeding to other parts of the

2 .

3 .

4 .

5 .

Fleura t - Pra..uF Pl.t. A..embly/Pullay Scp.rrtion
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FiguE I - Ht|b Rdnov.l Tool
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(Bearing insert and removal tool)

Flgu.. 11 - 8€arlng Inr.rt .nd R.mov.l Tool
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Dlrcharge Valve Insp€ction

Examine valve surfaces and replace the valves ifthere is
evidence of copper plating, liquid slugging or wear
approaching limirs list€d in the "W€ar Rate Table" at
the end of this section. Whenever the compressor is open-
ed for servicing, replace the small valve springs if the com-
pressor has operated for more than 5000 hours.

Dischargo Valve Assombly

Key numbers in text refer to Figure 3.

I .  Place rh€ valve spr ings inro rhe lalve caSe spring
pockets and lay thevalve ring on iop ofthesprings
(Figure l7). lnsert valve seat (10) and bolt (ll)
through valve cage (7).

2. Work valve ring (9) up and down to make sure it
moves freely (Figure 18).

3. Install lo€knur (6) and tighi€n to 24 fooFpounds
(33 N m) torque.

Cy'inder Liner Removal

Key numbers in the text refer to FiSure I L

l. Remove the cylinder h€ad and discharge valve as
explained under "Cylinder Head and Discharg€
Valve Removal" previously.

2. Suction valve plate (14), attached ro lhe top of the
liner, is tapered inward at the top. Make a wood,
plastic or soft m€tal puller block lo dimensions
shown in Figure 19 to fit inside the liner.

3. Rotate the crankshaft unril the piston head is about
iwo inches b€low ihe top surface ofthe suction valv€
plare.

4. Place the puller block in the cylinder so that the
tapered ends engage the suction valve plate taper
(Fisure l9).

5. Rotate the crankshaft to drive piston head (30) up
against the puller block thereby forcing cylinder
liner (17) and suction valve plate (14) out of the
housrng.

NOTE: To prcvent damsglng thc pbton, do not
bump the piston agalnst the bloc*. Usc an evcn
prcsrwc. If thc piston cannot be used to forcc the
lhter out, a tapped holc in the pullery block can be
used tith a puller bolt to pull th. Iinu out.

6. After suction valve plate O-ring (12) has cleared the
housing, pull the assembly out by hand as shown
in Figure 20. Support the piston through the liner
so that the piston does not bump aSainst the com-
pressor housing when the liner comes offthepiston,
Ifthe liner has an unloader, the unloader lift pins,
springs, and take-up ring will come our with the
liner.

NOTE: DO NOT rcmove morc than o e cytinder
tiner N'ihout remo g the piston and connecting
rcd. The pirton and plston rings will bc darnaged
lf th. crankshalt is rctabd wlth one lirer removed
Irc the plslon.

7. If a liner was removed from a cylinder equipped
with an unloader assembly, work take-up ring (20)
off bottom of the liner. Remove lift pins (19) and
springs (18).

Suction Valvo Disas!€mbly

Key numbers in the text refer to Figure 3.

2.

l .

1 .

2 .

3 .

5 .

L

The suction valve assembly is secured to the liner
with three 12O-degree retainers (13).

Placethe liner and valve assembly ona flat surface
as shown in Figure2l and pry the retainers outward
to remove. Do not move the liner around on too
of the valve assembly.

Cylinders 2 and 3 have a flexing ring valve plale not
equipped with springs. Cylinders I and 4 have a
spring pocket valv€ plate with springs. Do nor mix
valves between th€se cylinders. Lift liner away from
the valve assembly and remove tlle valve (16), spring
(15) and o-ring (12) as shown in Figure 22. Keep
the valve plate with the liner until time ofassembly.

NOTE: Cylladcn 2 and 3 pttor to S/N  0tSJ3tS8
(Apr l98I) also hove a sp ng pockct valve platc.
Thcte unlls can bc updated,

Cylindor Unlo.do? Romoval

Key numbers in the text refer to FiSure 3.

The unloader assembly (Figure 23) is held in the
cylinder by retaining ring (21).

Remove the cylinder head, discharSe valve, suctron
valve and thecylinder liner as explained previously.

Reach insidethe cylinder with large snap ring pliers
and remove retaining ring (21).

Pull the unloader assembly and spring (items 22
thoruSh 27) out the cylinder.

Remove O-rin8 relajner (22), lo*er rerajning ring
(25) and O-rings (23 and 24t from rhe unloader
ptston (26).

NOTE: II the unloader ass.mbly sttcks in the com-
prcssor houslng, o jet of low pressure a illrcctcal
into the oil linc )hlch suplies the unloader at the
handhob covef acc*s pott will separate the
d$embly,otn the c hd.r housing. Normallf thcre
is no pa lcular preparation neadad to ,.catch thc
unloader," Stnce it is ught wcight anil hos a very
short cyhndet strche, minlmal inertia lorce is op-
plicd to the piston asse bl!,

 



Hddholo Covol Removal and Dbcmbly

Key numbcrs in the text refer to FiSIre 4.

lf only the cylinder liner is to b€ removed, it is not
necessary to remove tbe handholc cov€r. Refer to
"Cylinder Liner Removal" in this section.

l. The handhol€ cover on the bottom of thc com-
pressor contaiN the capacity control actuator which
is an intcgral part of the cover.

NOTE: DO NOT dfranpa to adJust or rcmove thc oifce
scraw and ,tut on tha actuator ottflca Lr,ar ond brachet
ass.mbly (Flgura 24, mate pa t hav. b.cn factory tet
to control th. oriJica opa ng of the capaclty control, If
lh. tettbtg ls changed, a sp.cial fdctory te$ fkturc ls rc-
qalrcd to conqt tha tatthg.

2. Removc the covd attaching bolts (4, 6 and 2l). Tap
around the edge of the cover with a plastic or
rawhide hammer to loosen cover (2), then remove
the cover and cover gasket (1).

3. Disconnecl oil strainer (27) by loosening compres-
sion fitting (28) on the oil supply Iine. Remove the
oil straincr (Figure 25).

4. The capacity control distributor cover (16) is attach-
cd to th€ bottom ofthe handhole cover. Disassem-
blc the capacity control assembly only to the extent
covcred bclow:

a. RcfcrrinS to Figlrrc 26, remove four cap screws
which attach the disrributor cover (16) to the
handholc covcr (2), It may be neccssary to jar
thc covcr to break the gasket seal. Rcmove the
cover and cover Sasket (15).

Flgu6 la - R.movlng Cyllrd.r Haad Cova?

R6moving Cylinder H€ad Spring

Flgurr 15 - R.rnovlng Cyllidar Ho.d SFlng .nd Dirch.rgo Valva

I
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Two Oppos€d
Attaching Eolts

Removing Discharg€



b. Remove plunger (8), bellows (9), spring (ll),
lower and upper spring seats (10 & l2), sleeve
(12) and o-ring (14) from the distdbutor cover.

c. Remove oil strainer screen (7) from the handhole
cover and clean with refrigerant pans cleaner.

d. Remove plugs, detent ball screws, detent balh,
springs and piston (22- ). Clean with refrigcrant
parts cleaner. Cleaning is required to frec up
parts seized due to foreign materials (metallic or
other residue from failed parts, etc.). complete
cleaning assures unloader operation upon com-
pletion of the compressor overhaul.

e. Remove orifice, bracket and lever assembly as
required to clean and polish piston bore (Figure
26). Do not mix brrcket/odflce .ssemblles o.
disturb orifice rdjustment scrcw.

Flgu6 18 -
Chacklng DLch.rg6 Valva Movdn.nl
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Flgurc lt - Dl.chr.g. V.lva Compon.nta

Discharg€ Valve Spring
Soft Mat€rial - wood, Plastic, Brass,

or Aluminum

Flgur. 19 - U.lne lmpovlaad Block to R.rnov.
Sucllon V.lv. Llnct
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Flgure 17 - In.t lling Dl.chrrg€ V.lv. Component



Flgurc 20 - Pulllng Lln.r Oft Pl.too

Egur. A - R.movtrg guctlon Vdv! Ratdnlng Rlng

O-ring
Rotain€r

Pol ished
Surfa(e Inrtllllng Odng

O-ring
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n€taining
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(Upperl

Figu6 a - Cy'ind€r Unlo.d.r Componema
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Orif ice
Adjusting

Flow Control
Valve ComponentsBsllows Sleeve

Bellows
Sp,i

Bellows
Plug

i f i (e/Nut

Sr.ictaon
sensin9

O-ring Distributor
Cover

Pi5ton
spring

5 .

Bel l

set Point
Adjusting

Flgu.. 2a - S.ctlo l Vl.wr of 6p.clty

Plrton and Connacting Rod Romoval

Key numbers refer to Figure 3.

I . Remove the cylinder head, discharSe valve, cylinder
lincr and suction valve. and the handhole cov€r as
cxplained previoudy.

2. Remove the oil strainer (21, Figure 4) by loosening
compression fittinS (22, Figure 4).

3. Rotate the crankshaft until ihe connecting rod cap
bolts ar€ accessible through thc handhole cover
openinS.

C,orrtrol Acluriot

Open tabs on conndting rod bolt lock strap (32)
shown in Figures 27 and 28, thcn remove thc cap
bolts. R€move cap from bottoh of the connectinS
roo.

Carefully pull the piston and rod assembly out
through the top of thc cylindcr housing. Kccp all
liner, piston and rod assemblics scparatc and m6rk
them in relation to the borc from which they were

Figu6 25 - Ramoving Crenkrhofi Oll Strain.t

l 5



Actuator Orifice L€ver !u.t ion
and Eracket As!y.

2nd Cyl.

Flgui. 26 - Hrndhol. Covar Arr.mbiy Vl.wt

Adjusting Screw

Magn€tic
Plug

Plston and Connocting Rod Dbarrembly

Key numbers refer to Figure 3.

l. RinSs (28) are removed from the piston using a piece
of thin shim stock inserted betwe€n the rings and
the piston. Carefully work the rings out of the
groove and slide th€m over the shim stock and off
the piston. Rings (28) ar€ not reused at overhaul.

2. Using Tru-Arc pliers, remove snap ings (29) from
ends of the piston pin. Drive the pin from the piston
pin usinS a brass driving rod or wood dowel. Be
careful  not to nick or damaSe rhe pisron, r in8s, or
disto( the wrist pin hole. Figure 27 shows the phton
and rod components.

Comproaaor Shaft S€al Removal

Key numbers in the text refer to Figure 5. FiSure 29 shows
compressor shafl seal replacement.

I. Loosen and remove all but two opposite cap scews
(6) which attach the seal cover to the seal end bear-
ing head (3). Slowly and alternately, loosen alrd
remove the remaining two cap screws from the
cover. If the cover does not follow the two cap
screws, tap the rim of the cover lightly with a plastic
hammer to free the cover from the bearinc head.

Flgula 21 - Conn.ctlng Rod C.p Boli. In.trll€d

NOTE: Be sarc the cover is removed cvenly so as
not lo dlrtort the szal and cats. breakage of thc car-
bon rlng vithin thc seaL Abo, do not pry on th.
covar with a roa*drlver.

2. Remov€ gland plate O-ring (4) from Sroove in the
seal end bearing head and discard. Install a new O-
ring prior to installing the cover.

3. Carefully, work the shaft seal assembly offthe end
ofthe shaft using two screwdrivers. Use care when
handling the carbon nose ring. It can be broken or
damaged very easily, B€ careful not to scratch ihe
crankshaft.
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Seal End Bearing Hesd Bemoval

Key numbers in the text refer 1o Figure 5,

l. Remove the compressor shaft seal as explained
previously under "Compressor Shaft  Seal
Removal."

2. Remove the cap screws (5) from the seal end bear-
ing head.

3. Insen two bearing head screws into the tapped holes
in the bearing head (Figure 30). TiShten the screws
alternately and evenly to force bearing head (3) oul
of the compressor housing until the bearing head
moves freely, then pull the bearing head out ofthe
housing. It may be necessary to tap the s€al eod of
the crankshaft with a plastic hammer to slip the
roller bearing out of the seal and b€aring head.

4. Supporl the seal end of the crankshaft to prev€nt
damage to the bearinS outer face or housinS.

5. Remove O-ring (t) and oil seal (2) from thehousing.

Oil Pump Ramoval

Key numbers in the text refer to Fi8ure 5.

l. Loosen and remove all but two opposite capscrews
(14) which attach the oil pump cover (15) to the
pump end bearing head (18). Slowly and alternate-
Iy Ioosen and remove the remaining two cap screws
from (h€ cover io release pressure from the pressure
reli€f valve assembly. If the cover does not follow
the bolts, tap the €over with a plastic hammer to
break il loos€. Remov€ the oil pump cover and
gasket (16) from the puhp end bearing head.

2. Inspect the cover plate stop roll pin. If damagcd,
remove by gripping with pliers or in a vice and
rotating plate pin while pulling to remove from

3. Remov€ ih€ oil pump and valve assembly(17) from
the pump end bearing head (Figures 3l and 32). A
pump €over screw inserted in the plunger (Figure
33) will aid in removing the plunger and spring
assembly.

Pump End Bearing Head and
Crankshaft Romoval

Key numbers in the tex! refer io Figure 5.

l� Remove the oil pump and seal end bearing head
from the compressor as explained previously,

2. Remove the piston and connecting rod assemblies
as explained previously under "Piston and Conn€ct-
ing Rod Removal."

3. Remove the cap screws (6) whi€h attach the pump
end bearing head (18) to the compressor.

4. Thread two puller screws into tapped holes in the
bearing head flange (Figure 34). Support the seal
end of the crankshaft and remove the pump end
bearing head and crankshaft from the housing
(Figure 35). Grip thecrankshaft through the hand-
bole cover opening until it is out of the housing.

5. Remove the crankshaft from the b€aring head by
holding them in a vertical position. With the bear-
ing head end down, tap sround the bearing head
flange with a plasti€ hammer.

Clrnkshrft Boarlng Removal

Key numbers io the text refer to Figure 5.

The pump end roller bearinS (l I) and the seal end roller
b@ring (13) are slip on bearinSs. However, proper tool-
ing should be used to remove the bearinSs from lhe
crankshaft (8). Tooling may be manufactured locally (see
Figure 36) or commercially available tools may be used
(such as Owatonna Tool Co. Puller #lm2 and Center
,{625-3). In any case, a proper center on the crankshaft
must be used to prevent damage to the ends of thc
crankshaft.

CLEANIITIG AND IITSPECTIOIT

Cloonlng

l. Clean all the compressor components with
refrigerant compressor pafls cleaner. DO NOT USE
CARBON TETRACHLORIDE, NAPTHA or
CASOLINE. Use a sliff brisrle brush if nec€ssary
to loosen foreign particles. Direct air through all
passages ln €strngs.

CAUTION: DO NOT ure abraslve cba ng pads,
wlrc r'hecls, etc. on cdtlcal finlsh swIac6, par-
tlcuh y unloaded pistons. Dlsturblng the polbh-
ed tltrl$h cont but6 and/or causes p8ton selzurc
in thc O+ing.

2, Being careful not to gouge the flange surfaces,
scrape all gasket flange surfaces to make sure all
gasker and sealing marerial is removed,

3. Clean the crank shaft bearings (ll and 13, Figure
5) thoroughly with refrigerant parts cleaner and
blo* dry with air. DO NOT spin the bearings with
air; revolve rhem slowly with your [ingers as air is
direcred at right angles to the balls. Examine the
bearings for pits and scores, then oil them with clean
comDressor oil.

t l
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Inrpoctlon

l. Inspect lhe compressor housing and cylinder hcad
sealing surfaces for general appcar4nce. They
should be smooth, flat and contain no grooves,
nicks or buns. Chack tapped holes for crosscd
threads or damage.

2. Check the componcnts ofthe compressor for wcar
to dimensions shown in "Recommended Wcar
Limits and Tolcrances" at the end of this section.

3. Check cylinder head springs (5, Figur. 3) and
replace if there is evidence of sevcte ovcrhcating or
if the length is less than that shown in "Recom-

mended wear Limits and Toleances" at the end of
this section.

4. Examine the valve s€at surfaccs of thc suction and
dischargc valve componenls. Chcck thc suction and
discharge valve seats on valvc cages snd restorc by
lappinS, if neccssary. Scats musr be rcstorable to
a flat square surface without pits, scoring or chip-
ping. Replace thcvalve rings if thcr. is cvidaDcc of
coppcr plating, liquid sluging or whm wcar cxcccds
thc limits listed under "Rccommcndcd Wear Limits
and Toleranccs" at the end ofthis scction. Replac€
the small valvc sprinSs uscd in cylindcrs I and 4 (8
and 15, Figure 3) if thc comprcssor has opergtcd
morc than 5000 hours.

5. Examinc the cylinder liner(17, Figurc 3) alrd replsce
if therc is evidcnce of exccssiva wcar or scoring on
the inside wall. Refer to "Rccommcnded wcar
Limits and Tolcranc€s" at the €nd ofthis section.
If the cylinder h to b€ .€uscd, deglazc with cylindcr
hone. Check the suction valv€ scats machincd on
thc cylinde. lincr flange and rcstorc by lappin8 if
necessary. Seats must ba restorablc to a llat square
slrrface with no pits, scoring or chipping.

6. Examine the tak€-up rings,lift pins and spring (18,
19, and 20, Figure 3). Replacc thc springs andlor
lift pins if they are less than the lenSth listed in
"Recommended Wear Limi$ and Tolerances" at
the end ofthis section. Check take up ring €nd gap
(sp€c. is.000 to .025 in.). The 8ap must not €xceed
.025 in.; otherwise the lift pincanwork throuSh the
gap, seizing the unloader (see Figure 37).

7. Inspect piston (30, Figure 3) for scorinS, cracks or
damage. Check oil control holes on thc piston head
to be sure they are open. Check both sides of the
piston head and wrist pin borc and replace if there
k evidence of wear, groovinS or copp€rplating on
the bearing surfaccs. Refer to "Recommended

Wear LimiK and Tolerances" at the end of this
section.

Check lit of rings (28, Figure 3) in the piston ring
grooves. Use the back edge of a ring to check the
fit (Figure 38). Roll the back edge of the rings in
the grooves to make sure the rings move frecly in
the piston grooves.

Examine the seal mounting sutface on rne
crankshaft. It must be clean and smooth without
nicks or burrs. If damaSed, replace or rework the
surface to sp€c. Do not rcuse the shaft seal due to
probablity of microscopic dcfects that will cause
failure/l€aks. Also, the drive band area will pro,
bably have vulcanized to the shaft causinS bellows
damage upon removal,

Examine th€ seal end and pump end bearin8 head
surface for nicks or burrs, If necessary, clean ane
bcaring hcad oil passages. Replace the oil lip seal
(2, Figurc 5) with a new scal.

Examinc the cranksh&ft journals and bearing sur-
faccs for wear or damagc. Remove plugs (7 and I 2,
Figurc 5) from th€ crankshaft. Clcan the plugs,
blow out passa8€s in thc crankshaft, then replace
thc plugs. Rcfcr to "Recommended Wear Limits
and Tolcrancas" at the cnd of this section. Check
to bc surc that thc oil orifice passale at the seal end
mainjournal chambcr is opcn. Oil flow is nec.ssary
to cnsurc oil supply for lubrication and cooling of
scal cavity.

Exeminc crankshaft rollcr bearioSs (ll and 13,
Figure J) for damage, chips or cxccssive radial play.
Examine connecting rod journals for damage or
copperplating. Examinc the shaft scal arca of the
crankshaft for a clean, smooth suafacc for the seal.

Examine llow conrrol (actuator, pis(on for cxc€ssive
wear and scarinS of sealing surfaces snd cleanliness
of orificc slot machined in periphery of piston (clos-
ed end). Do not altcr depth or width ofthis slot (oil
control orifice). Scaling surfaccs may b€ polished
with 600 grit or finer abrasive as required, taking
care not to remove any measurable material.
Replace if damaged or worn. Refet to "Recom"

mendcd Wear Limits and Tolerance" at the end of
this section.

Examine flow control (actuator) piston bore on
hand hole cover for excess wear, scori[g, burrs that
might contribute to poor sealinS or pisron seizure.
Polfuh or deburr as required. Do not alter finish
spec. Use only 6m grit or finer abrasive. Refer to
"Recommended Wear Limir and Tolerances" ar the
end of this section.

Chcck orifice bracket to lever hinge for excess free
play. Normal is .m6 in. free play at hinge pin/lever.
Excess play can contdbute to erratic unloadet
operation and finally cause inoperative unloaders.

8.

10.

9.
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Examine the oil pump cover platc for wear, scor-
in8 at the pump thrust surface and wear on the roll
pin. Check the thrust surface height above gasket
surface-maximimum allowable wear down to .l l8
in. from new spec of.l2J in. S€€ Figute 39. Replace
plate or pin as required.

NOTE: Do not dlsturb flntsh or dlm.nslonal
tolerunces. To do so utlll all.ct o pressur. rellcf
valv. sp ng tenrlon settlng and th.rcforc th. oll

Examine inner and outer Scar rolor for wear and/or
scoring on lobes (see Figure 40). Examine gear to
shafi surface for wear, looseness or scoring,
Examine port/thrust plate for wear on thrust sur-
face and at roll pin engagement surface. Check drivc
pin/screw for looscness in housinS. Normal roll pin
surface wear pattern is l/4 moon shape, Replace
oil pump as required.

Examine oil piping for flattened or broken pipes.
Check for loose pipes in housing drillings. Replace

NOTE: Loosc and baklng plpes wiu co tribut to
low oil prcsswe ln thc loaded modc.

Check and clean housing suction cavity to sump oil
draid orifice/hole (see Figure 4l). Later housings
have prechion drilled holes. Earlier housings have
"T" drilled fitting threaded into housing. DO NOT
leave "T" drilled fitting out of early housings or
attempt to thread and install in later housing with
precision drilling.

Scal End B.r ng H.ad

Key numbcrs in the text refcr to Figure 5.

l. Install oil lip seal (2) in the bearing head with seal-
ing lip towards gland plate end as shown in Figure
42. Tap the seal in place using a plastic hamm€r.

2. lnstall ncw O-rin8 (l)onbearinS head (3) flush with
flangc.

3. Lubricate the oil seal, O-ring and bearing head with
clean compressor oil.

4. Slide thc bcarinS hcad inio the housinS with the
notch on the bearinS head at $e top (FiSure 30).

5. Instsll the two cap scrcws at opposite sides of the
bearing head and tighten evenly and alternately to
draw the bcdring hcad into the housing. lnstall re-
maininS cap screws (6) in bearinS head (3) and
tighten to 24 foot-pounds (33 N m) torque.

Figuro 38-Ch€cking PLion Rlng Groov. Cl.ar.nc.



Comprcsror A$ombly

NOTE: B.rota dttdnbuq tha cot tpr.ssor, cott all prrtt,
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Clanklhaft rnd Pump End Boadng Hoad

Key nudbers in the text refer to Figure 5.

1 . Pr€ss thc pump end bcaring (l l) over the crankshaft
making sure thc beariry is not cocked. Bearing must
br installcd with press force exerred on inner race.

2. Press scal end bearing (13) on the crankshaft mak-
ing sure the bearinS is not cocked. BearinS must be
installed with press force exeated on inner race.

3. Install a ncw O-ring (10) on thc pump end bearing
head (18).

Pin orientcd 3o
slil ir r.dially

6way ttom cover
(t as rhown

surface

I pump
thrqstsurfa<e

Plat.
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Align the bearing head with outer race of the bear-
ing and tap lightty with a plastic hammer to slide
the bearing head over the bearing.

Install a new Gring ( l0) in groove in the compressor
housing. Lubricate b€arinSs (11 and l3), O-rings
(10) and the bearing head with clean compressor oil.

Crip the pump end beadng head and the cradkshaft
as shown in Figure 36, then slide the pump elrd bcar-
ing head and crankshaft into the compressor hous-
ing. Reach though th€ handhole cover opening to
suppon the crankshaft.

Align the seal end roller bearing (13) squarely with
ihe bearing head and be sure tbe notch on thc pump
end bearing head is at the top (Figure 36).

Use a soft hammer to start the bearinSs and pump
end bearing head into the compressol housinS.

Install cap screws (6) in the bcaring head (18) and
tiShten them evenly and alternately to 24 fooF
pounds (33 N m) torque.

Pump

numbers in the text refer to Figure 5,

clean and lubricate the oil pump plunger ass€dbly

Install sp ng assembly, cupped cnd first, and
plunger into lhe end of the crankshaft. Check to
b€ sure they bottom and that the plunger movcs
freely with sprinS compression.

Clean and lubricate the oil pump and cover (15).
Check to be sure the drive screw on the oil pump
is not cracked or damaged.

Align drile screw on rhe oil pump (shown in Figure
40) wiih the ctankshaft dot Ghown in Figure 5).
Engagement of the drive screw in the crarkshaft slot
is easier if the dot is at the six o'clock position.

NOTE: Thc oil pump wi be llnmaged ifthe pump
d ve tab is not corectly positioned.

Press/drive a replacement slop roll pin in to the
cover plate to a height of.lm in. to .130 in. (Figure
39).

Place the gasket (16) on the pumpcover (15). Align
pin in pump cover with recess€d alea on face ofthe
pump as shown in Figure 31.

Position the pump cover on the bearing head so that
the oil holes in the cover align with the two oil holes
at bottom of the bearing head.

Siart two bolts (14) into opposite sides ofthe cover.
Push cover aSainst bearinS head by hand and

tighten the bolts evenly alrd alternately until the
cover is tight. Install lhe remaining bolts and tighten
to 24 foofpounds (33 N m) torque.

Compro3.or Shaft Soal

NOTE: Chech to ba ture the s.at cnd bearing ls lnstolLd
wlth th. notch in tha baarlng h.ad towad thc top of thc
co pr.ssor. If notch ls tmt prcpc y pNlttrotad, t al cavi-
ty vlu not llll wlth o , rcsultlttg lt, poor scot cool-
lng/lub catlon wtth r.duc.d t al Uf..

I . Lubricate the seal bellows, carbon nose ring and seal
surfaccs on the crankshaft with clean compressor
o l l .

2. Clean the face of the cover (5, Figure 5) and maF
ching flange on the bearing head. U3e only lint lre€
wtpes.

WARNINC: Be sur. to ch.ck for and removc any
burrs hom th. k?lrrot ond usc a ke! elfuet h the
keyu,ay to prot.ct thc s.al d vc band from damagc
as lt ls movcd ov2r the heywsy.

3. Hold the seal assembly and slide the seal assembly
onto the crankshaft with the carbon washer toward
the cover (Figure 43).

4. Lubricate the cover O-ring (4 Figure 5) with clean
compressor oil and place it in lh€ o.rin8 Sroove

5. Plac€ th€ seal over the crankshaft and against the
carbon nosc ring. Push the scal cover and seal into
the compressor until the cover contacts the bear-
ing head mouniing flange. Insert aIId tighten two
bolts on opposite sides of ihc cover hand tiSht
(Figure 44).

Innal l  remaining bohs and t ighlen screws in cr iss-
cross pattem in two stages (recommended to
minimize possible gland plate warpage and to max-
imize carbon to plate sealing efficiency). First
tighten each bolt to 12 ft-lb (16 N m) and then
tighten aSain to 24 ft-lb (33 N m).

Cflindor Unloadel

Key numbers in the text refer to Figure 3. Also refer lo
Figure 23 for disassembled and assembled views of the
unloader components,

Lightly polish the unloader piston with a zl00 wet or dry
sandpaper (used dry).

CAUTION: Do NoT use abadve coarser lhan 400 grit.
To do to wl| modw the deslg ed surfocc Jirrith (to a
rough.r llnish) Nrhich u,ill contrlbuu to Oring g pp'
ing/sclalng of the pitton.

21
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Figure t(t - Shatt Se.l Po.lrlonad In
S€.1 End B..rlng H6ed

coat the sliding surfaces of the unloader phton and O-
ring with a film of Dowcornins Lubricant (881622-41),
or equivalent. This is a molybdenum disulfide lubricant
which will ensure thc O-ring and piston are well lubricaled
during startup to prevent galling of the piston in the hous-
ing bore.

NOTE: Lubrication of thc piston to howing alurninum
surfacet ls cxtrcmely impofiant ot startup, partlculirl!
ll compr.ttor ls shelved for a long pefiod b.forc uwe-
If cotnprassor ls to be returncd to scrvlcc immediately
aft.r senlc., compr.ssor oll thould provdc ddaquatc
tttbrtcatlon.

Assemble O-rings (23 and Z), retaining ring (25) and O'
ring retainer (22) with lower retaining ring down. Slide
the assembly ovcr unloader piston (26) seating it aSainst
thc piston shoulder. Position the complete assemblywith
piston spring (2?) down into thc cylinder housing.

Using Tool L-75084-C (se€ Figure 45), compr€ss the
piston-rctain€r assembly against spring in housing bore.
With snap ring pliers, secure the components in place with
rctaining rinS (21).

NOTE: Ut of Toot llL-75N1-C b pbce of scrcN'dfiver
and snop pl/'fi provdes for casLt plston assernbly ln-
stallatlon and pevents danmge to ctltlcal plston surhces.

\ \ ,xvr
A
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Gland
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Rings
Beveled Edge Pllton, Rlngr and Connocilng Rod

Key numbers in the tcxi refcr to Figure 3.

l� Clean bearing surfaces on the connecting rod and
crankshaft, Lubricate th€se surfaccs ra,ith clean
compressor oil.

2. Position connecting rod (31) in pistod (30). Hand
push th€ wris! pin through the piston and rod. ln-
stall two retaining rinSs (29) using Tru-Arc plicrs.

3. Work the rings (28) carafully ovcr the top of the
piston with the bcvclcd cd8c toward the top ofthe
piston until the rinSs are in their respcctive grooves.
A piece of shim stock will aid in moving thc rings
into position. Check to be sure thc bevelcd cdge of
the rings are on top as showd in FiSure 46 and that
the rin$ are frce in the grooves after installing.

ngutr 48 - Rlng Po.itlon In Pl.ton



Suction Valve, Linol and
Unloador Mochanbm

Key numbers in the text refer to Figure 3.

L Place O-ring ( 12) in outer groove of valve plate ( 14)
as shown in Figure 47.

Spring

Flgur€ at - Suctlon V.lv. Componantr
Cyllndcr. I e a

a. For Cylinders I and 4 Only-place six small
valve springs (15) inro the spring pockets in the
valve plate, lhen place suction valve (15) over
springs as shown in Figure 22.

b . Cylinders 2 and 3 On ly- Place suction valve rinS
(16) in valve plare register (Figure 48.).

Set the liner down over suction valve (Figure 49)
enSaging cylinder valv€ seats with valve plate plors
and install the l20-degree retaiders (13).

NOTE: Retainers ay be fomcd anil crimped to
fh snugly so as to secure valve to llrcr.

Work suction valve (16) to make sure it is nor
restrict€d or pinch€d within the assembly (FiSure 5O).

On Unloader Cylinders I and 4 equipped wlrn
spring operated valves, insert lifr pins (t9) with
springs (18) as shown in Figure 51. push takc-up
rinS (20) down over the liner unril it is engaged ln
Lhe I i f t  p in rel iefarea. securing lhe I i f t  p ins (Fi8ur€
52). Work the take-up ring and lift pins up and
down to be sure lhey are free to move and can raise
and lower the suction valve (16).

Flgur. /|8 - guqtlon Vllve Compon ni.
Cyllnd.l. 2 & 3

5 .

3 .

2 .

2l

Figu}l 40 - Po.hloning Llnar on Suctlon V.lve
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Connocting Rod, Pilton and Liner

Key numbers in the texr refer to Figure 3.
L Clean bearing surfaces on the connecting rod, rod

cap and crankshaft, theo lubricate the piston and
rings bearing surfaces with clean compressor o ,

2. Invert thecylinder liner aod suction valve assembly
on a soft surface, StaSger the piston nng gaps.

3. Work the piston head and rings down into the liner
wtuh a rocking morion (Figure 53). The inside edge
of thc liner skirt is rapered to assist the entry ofthe
piston and rings.

After both rings have entered the liner, push the
piston down until thc top ofthe piston is evcn with
the top of sucrion valve plate (14).

NOTE: Eoch connectlng rod and cap ass.mbly ltus
two ,natch.d markt whlch Uentif! thcm as a mat-
chcd unlt. The cap and Nd also haee a ctbmfer
whlch rnatchet th.lillzt on the eankthaft joamal.
Rc surc tho chamlet ,natch.s the fiUct.
Rotate ahe crankshaft until the journal is in posi-
tion below the cylinder opening. Since there are two
rods on each journal of the crankshaft, the rods
must be installed with the flat surface upon which
the match marks are stamped toward the inside or
facing each oiher as shown in Figure 54. Lubricate
the O-ring and then push the liner and connecting
rod asemblydown into the cylinder. Cuide the rod
by reaching rhrough the handhole cover openjng
and make sure it s€ats properly on the crankshaft,

Lift
and S

Pins
prangs
-\-

n |,|na lo .lllng Trklup Rlng

Flgurc bl-lnrt lllng Tlklup Rlng rnd Lift plnr

5 .
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Lift Pins
and Springs

Flgu6 s:l-ln tdling Tek.-up Ring on Lln.t



Figu'c s:t-lo rlllhg Pltton A$.mbly ln Llne.

Rotaie thecrankshaft to be sure the rod is free and
cloes not bind. Repeat the procedure as each rod
is installed. Overtightening the connecting rod and
cap bolts will distort the cap.

Dischargo Valve and Cylindor Head

Key numbers in the text refer to Figure 3.

1. Place discharge valve assembly over phron (Figure
t 5 ) .

2. Center safety head spring (5) on discharge valve
assembly as shown in FiSure 15.

3. Insert two cylinder head auaching bolts (l) with
washers (2), on opposite sides, in cylinder head (3).
Apply clean compressor oil to head gasket (4), the
place Sasket on theheads using the bolts as a guide.

4. Place the cylinder head with two bolts (two or ihree
turns). Check to be sure rhe safcty head sprinS (5)
is properly positioned.

5. Tighten borh cylinder head botrs (Figure 14) alter-
nately to draw tbe head down evenly. Insert the re-
maininS bolts and washers. Tighren all cylinder
head bolts to 24 foolpounds (31 N m) torque.

Oll Strlino?

Posiiion oil strainer in the compressor housing 30'from
center line as shown in FiSure 41. Conn€ct th€ strainer
tube and tighten ahe compression fitting firmly (Figure
2sr.

Handholo Covor Unit

Key numbers in the text refer to Figure 4.

l. Place plunger (8), bellows (9), upper spring seat
(10), sleev€ (13), spring (ll), and spring seat (12)
in handhole cover (2). Place O-ring (14) over the
bellows. Figure 24 shows the components installed.

2. Ch€ck fit of flow control piston (actuator) in hand-
hole cover bore. Piston must operate freely along
the full length of rhe bore. Lubricate and install
pisron (25) in the bore. lnstall detent balls (24),
springs (23), screws (22) and plugs. See Figures 23
and 24 (view B-B). Install the bracket and orifice
assembly in the same housing,

3 . Place small strainer screen (7) into place in the hand-

7 .

IJIIPORTA T
lnsrall the Rods

and Caps on rhe
Crankshaft in the

lvlarks on Cap

Figur. s4-Malch Mork! on Connocting Rod.

6. Press the liner and suction valve assembly all the
way into the cylind€r opening, then place the rod
cap in position (chamfer to fillet) and insrall the rod
bolts and new lock strap (32). Tighten the bolts to
6 foot-pounds (8 N m) torque, then bend up tabs
on the lock strap against heads of th€ bolts-

30



4. Make sure th€ flow control valve and spring (Figure
24) are in posiiion, then install distributor cover(15)
and a new cover gasket (14). Tighten four cover
bolts (16) with washer (5) loosely ar rhis rime.

5. Apply clean compressor oil to the handhole cover
gasket (1), thcn install Sasket and handhole cover
(2) to the housing. Install attaching bolts with
washers finger tight, then tighten all bolts (4, 5, 16
and 20) evenly to 24 foot-pounds (31 N m) torque.

Rofrlgorant Strainer Scro€n, Suction
and Dircharge Valve

Key numbers in lhe text refer to Figure 2.

l. Insen strainer screen (7) down into the suction vslve
port (Figure 55).

2. Using new valve gaskets (3 and 6), install bolrs (l
and 4) to attach the suction and discharSe valve to
the compressor. Tighten thc dhcharSe valve bolts
to 24 ft-lb (33 N.m) torque and tightcn thc suction
valve bolts to 45 ft-lb (62 N.m) rorque.

WARNING: Tahe can to draw down thc suctlon
valv. boht ev.nlt, Falbrc to do $o wlll coch valvc,
cswlng lca*s and postlbh houslng damaga

Clutch Coil, Pulley and Dampel

Key numbers ill the text refer to Figure l.

l. Remove grease and dirt from the crankshaft aod
clutch mating taper using an air dryinS compound
such as trichlorethylene, trichlorethane, perchloro-
€thylene, MED, aceton€, alcohol. DO NOT use
kerosene, gasoline, napha, fuel, oil, Varsol, or
Stoddard solvents since they leave an oily film on
the surface.

2. Apply a thin film of Loctite (RC 620) or equivalent
to the clutch and crsnkshaft engagement areas. DO
NOT apply the compound to bolt threads, the key
or k€)rray. Ailow the Loclire to cure for a minimum
ofone hour at room tempetature before opcrating
the clutch.

3. Insert a drive key (t) into slot in compressor
crankshaft.

4. Position clulch coil (2) on the compressor and install
retainer (l l), washer (10) and bolts (9). Tighren the
bolts io 24 ftlb (33 N m) usinS a hand torque
wrench,

5. Position drive pulley (3) on rhe crankshaft. Install
bolt (7) with washcr (8) ro auech the clutch ro the
compressor crankshaft. Tighten the bolt to 25 ft-
lb (34 N m) torque.

NOTE: If thc bott b tlghten d too tlghtly, the lnncr
ncc of thc clutch beaing w l b. .xpand.d,

6. Check the clutch bearing to sssurc an acceptable
bearing drag.

a. Attach an 11.70 oz. (330 gram) weight to a string
and wind the strinS around the pulley groove.

b. Cenlly start rotation ofthe pulley. lfthe pulley
continues to rotate due to wcight, the bearing
clearance is adequate. If rotation stops, clcsrance
is insufficient. The clutch assembly should be
replaced to prev€nt excessive bearing wear-

7. Position damper (4) on the pulley and install bolts
(6) with washers (5) to attach th€ damper to the
pulley. TiShten the mounting bolts to 60 to 90 inch
pounds (.7 lo I kgm) torque.

8. Connect clutch coil widng conn€ctor to the harness

tl
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Oil Pip€ Roplacoment

When a compressor experiences severe mechanical failure,
it may be necessary to repair or replace the internal oil
lides. When replacing oil lines, the following instructions
should be used Gee Figures 56, 57 and 58 for piping
layouts and Figure 59 for tooh used).

1. Remove old piping.

a. To remove old piping, cut pipe next to housinS
and use a drift punch to drive the pipe/bushing
throuSh the drilling.

2. From the tubing. Use tube bender to keep tub€
straight. This will eas€ lube installation into hous-
ing hole.

a. Form the newtubing according tothe Figure pro-
vid€d for €ach compressor,

b. Cut all tubing with a saw to avoid hardening.

3. lnstall the tubing.

a. See FiSur€s 46, 57 or 58 for proper sequence of
installation.

b. Insert th€ formed lines into the proper holes in
the housing and €xtend them approximately l/8
inch beyond the point where the 45 degree bevel
starts as shown in Figure 60a.

c. Keep all tubing away from movin8 parts.

d. Be sur€ all lines will clear th€ capacity control
actuator when ihe handhole cover is installed.

4. Preflare the tubing.

a. lnsert rhe preflaring tool into the tubing and,
with a rotary motion (use dow speed drill motor)
of the tool, expand thetubing enough to prevenr
il from being driven out of the housing durinS
the actual flaring operation. See Figure 60b.

5. Finish flare th€ tubing.

a. Select "Flaring Tool."
b. Drive the aool inro the preflared tubing to form

a 45 degree flare ofthe tubing against the hous-
ing body. See FiSure 60c.

6. Instau the bushings.

a. Select the bushing driver for installing rhe
bushings.

b. Insert the bushing inro rhe housing or place it on
the end ofthe tool and seat it against the flared
tubing bydriving it withthetool. See Figure 60d.

7. Stake the bushings.

a. Select the "Bushing Expander."
b. Insert the bushing expander inro rhe bushing trore

and strike moderately expanding rhe bushing into
the housing bore. See Figure 60e.

,t



PUMP END

Flgur. 56 - &rcllon s.n.lng Oll Plplng

'1. Tube
2.8ushing
3. OilStrainer
4. Straight Connector
5. Pipe Plug
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totitflosh 5

1. Tube
2. Burhing
3. Oil Line Assembly
4. Straight.Connector
5. Pipe Plug
6. Oil Strainer

Flgu.. 5. - Sol.nold Unlordlng Oll Plplng

l l



1. Bushing
2. Oil Line Assembly
3. Straight Connector
4. Pip€ Plug
5. Oil Strainer

Flgu.. 58 - NoF.Unlo.dlng Oll Plplng
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Figure 50 - O[ Plplng R.placornont Tool.
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Gompressor Torque Specifications

Itom Torque
(Foot Poundsl

Cy l inde r  Head  Bo l t s  (3 /8 ' -16x  l -3 l4 " )  . . . . . . . . . . . 24  ( : J1 }  N  m)
D i s c h a r g e  V a f v €  C a g s  B o l t s  ( 3 / 8 "  - 2 4 1  . .  . .  .  . .  . .  . . . . . . . . . . . . . . . . 2 4 ( 3 3 N . m )
Handhole Cover bolts:

l 3 /8 '  - 16x3 -1 /4 "  )  . . . . . . . 24 (33N m)
3/8 -16x2-1/2) . . .  .  .  .24 {g} N m)
{3 /8 "  16x l -1 /4 " ) . . . . .  . 24  (33  N .m l

Suction Servic€ Valve Bolt
| . 1 1 2 "  - 1 3 x 2 " 1 . . . . . . . .  . 4 5 ( 6 2 N  m )

A c t u a t o r C o v € r B o l r B { 3 / 8 ' - 1 6 x 1 - 1 / 4 ' ) . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . 2 4 ( ! ( } N . m l
Connsc t i ng  Rod  So l ta  l 1 /4 '  - 20 t1 -1 /2 '  )  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . . 6  (8  N  m)
O i l  P u n p  B o l t s  ( 5 / 1 6 '  - 1 8 ) .  .  .  .  .  .  .  .  .  .  .  .  . . . . . . . . . . 1 4 ( 1 9 N  m )
S6al End Cov€r Bolts {3/8'-16x3/4"){3/8" -16x3/4"1 .. .  .  .  .  .  .  . .  .  .  .  .  . .  First to 12 (16 N m), th6n 24 (33 N m)
S € a l  I  P u m p  E n d  B € a r i n g  H 6 3 d  B o l t s  ( 3 / 8 ' - 1 6 x 1 ' )  . . . . . . . . . . . . . .  . . . . . . 2 4  ( 3 : ) N  m )
D ischa rge  Serv i ce  Va lvs  Bohs  (3 /8 ' -16 )  . . . . . . . . . 24  (33  N  m)
S igh t  G lass  801 ts  { l / 4 "  -20 )  . . . .  . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 50  Inch  Pounds  1 .6  kgm)
Compr€sso r  C lu tch  to  Cranksha f t  Eo l t  { l )  . . . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  25  (34  N  m)
Compresso r  Damp€r  Bo l t s  {6 }  . . . . . . . . . . . . .  . . . . . . . . . . 60 -90  Inch  Pounds  ( .7  to  1  kgm)
Compressor Mounting Brack€t Bolts {41 .. .  .  .  . .  .  .  .30 {41 N.m)
Compressor to Suppon Bolts 11) . . .  .  . .  35 to 45 (48 to 61 N.m)
comprsssor to support Bolts {3) .. . .23 to 30 (31.2 to 41 N.m)
Comprsssor Pivot Shaft Cap Bolt Nut {l) . . . . . . . . . . . . . . . . . . . .35 ro 45 {48 to 61 N.m}
Comprosso r  Ad ius t i ng  A rm Bo l t  (1 )  . . . . . . . . . . .  . .  .  . .  .  .  .  . .  .  .  .  . 50  ro  m (68  to  81  N .m)
Ad jus t i ng  Tu rnbuck lo  Rod  End  J6m Nu ts  (2 )  . . . . . . . . . . . . . .  . . . , 10 ro  50  {54  to  68  N .m}
Adjusting Turnbucklo Rod End Mounting Boh (11 ..-. . . . . .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  50 to 60 {68 to 81 N.m}
Comprsssor Driv6 Pullev Nut . . . . . . . . - . . - . . . . . . . . . . . . . . . 250 to 275 {339 to 372 N.m)

Oporatlonal Sp€cilicstionr

Otl P.or.uru

Condhlon Mln. Max. RPi,I notrdon

Worn {Hot)
New/Rebui l t  (Hot)
New/Rebui l t  {Hot)

Unlo.dlng

35 psig
70 psig

800J750 CW A CCW
810 cw & ccw
17fi CW A CCW110 psig

Suction Ssnsing Control

Electric Sol€noid

Cyllnd.r

#4 (1st ro Unload)
#1 (2nd to unloadl

# t  a 4

Suc{lon Praaaura Rcfrlg.r.nt

R-2.
R-22

R-22

56 psi€'
53 psis'

55 psig*
*Scc Specific Slttem Specs for octual unloadlng setpolnt.
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APPENDIX A
Suction Actuator Gontrolled Unloader

Operation And Testing/Adiusting Procedure
Cylindor Unload.r!

(Figure A-l) ConsiderinS the pressure actuat€d unloaders
first, a bellows assembly senses suction pressure from a
location within the compressor crankcase. It responds to
changes in suction pressure by operating a valving
mechanism that either feeds pressurized oil to the cylinder
unloader to load the cylinder or bleeds oil from thc
unloader to unload the cylinder.

In operation, sensing a rising suction pressure, indicating
a rising system load, the bellows (B), within the sensing
device (A), contracts. This is brought about by the atmo-
spheric pressure, plus the pressureexerted bythe adjust-
ment spring within the bellows, being overcome by thc
rising suction pressure-

The conlracnng bel lo$s causes rhe rod (C) ro r ise, mov-
ing it close to the oil bleed port ofthevalving mechanism
(D).

Pressurized oil is fed into the valvinS mechanism by the
compressor lubrication oil pump. Since the bypass of oil
through the ble€d port is being retarded by the valving
rod, pressur€ is developed under the piston (E), forcing

As the valving rod moves closer to the bleed port, more
and more pressure is dev€loped under the pision, forc-
ing it upward to load additional cylinders. Noiice that
th€ movement of the piston is limited to definite steps
by a spring-loaded ball. This provides positive steps of
cylinder loading.

As the oil from the valving mechanism enters the cylinder
unloader (F), it forces the unloader piston (C) downward.
Thedownward movement of the piston draws rhepiston
pins away from the lower side of the cylinder suction
valve, allowing rhe valve to seat normally. The cylinder
is loaded.

(FiSure A-2) A falling suction prcssurc produccs thc
opposite aclion. Atmosphcric prcssurc, plus thc prcssurc
cxert€d by thc edjustmcnt spring *ithin thc bcllows (B),
overcomc thc opposing suction prasrurc causing th€
belloq,s to cxpand. Thc expanding bcllows movcs thc
valving rod (C) away from thc oil blccd port. Thc
prcssurizcd oil i8 now div€rtad dircctly back to thc
ctankcase.

Since pressurc cannot dcvclop undcr thc piston (E), it
moves to its downward position. In this position, it
valves-off oil from lhc unloadcr aDd ello*s oil within thc
unloadcr to flow back to thc crankq6c tbrough thc blccd
linc. Witb the oil prcsrurc within thc cylindcr unloadcr
reliev.d, thc piston (c) is movcd upward by spritr8s, This
caus.s thc piston pins to rairc thc suction valvc off of
its scat, prcvcntingthis cylindd from pumping gas. This
cylinder is unloadcd.

l0
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CHECKING COMPRESSOR
UI{LOADIITG SETTIITIG (OI{ COACH}

Two cylinders ofcompressorar€ permanently loaded and
two unload individually in two-pound steps when
refrigerant suction pressure lowers to 55 pounds, This
function can be checked by observing suction pressure
as follows:

l. Install test gauge low pressur€ line to low Dressur€
test gauge service fitting.

2. Operate coach air conditioning system until reheat
system is operating normally (approximately 75.0
F).

3. With four cylinders loaded as engine speed is
gradually increased, suction pressure should drop
down to approximately J5 pounds, th€n fluctate
and raise to 57 to 60 pounds, indicating that No.
I or outboard cylinder has unload€d.

suction pressure plus oil pressure when cylindcrs
are loaded and suction pressure only when
unloaded.

NOTE: Rlsing and fa lng suction presswe ntay
abo be simulabd by modulattng Ilout at nqutd
Iine service valve(s).

Flgur. A{- Ch.cklng Cyllnd.r Unlord.r praaaur..

Flgr. A€-Adruatlng Unlord€r E nlnga

Chocking Comprcsror Unloading Sottlng
(On Bonch Tostl

Using Compressor Open to Atmosphere "Air Run In
Test," same test can be p€rformed by backing out ad-
justment screw (Figure A-3) to achieve unloader control
op€ration of atmospheric,/o psiS pressure. Then, the seF
point is recalibrated to 55 psig when compressor is
reinstalled in system.

OR

4 .

5 .

As €n8ine speed is increased further, suction
pressure will lower to approximarely 53 pounds and
suction pressur€ will aSain raise rapidly as No. 4
or inboard cylinder has unloaded. Further increase
in eogine speed will pullsuction down. Ifunloading
pressures are off, correction can be made by adjus!
ment at valve located on compressor handhole cover
at botiom of compr€ssor. Make adjustment as
follows:

a. Remove access screw from over unloader adjust-
ment screw as shown in Figure A-3.

b. Turn adjusting screw oui or counterclockwtse ro
Ioad up cylinders when they are running unload-
ed and lower suction pressure point at which
€ylinders unload. Thus, ifall cylinders are load-
ed below 55 pounds su€tion, screw should be
turned in to unload. lf cylinders are unloading
above J5 pounds suction, screw should be !urn-
ed out to load. After makinS adjustment, install
access screw over valve adjustment screw,
Tighten screw firmly.

I f  di f t icuhy i (  encounlered in def inirely observinS
unloading on suction gauge, individual gauges can
be used to determine performance ofeach unloader
withou( questior. Figure A-4 shows individual
gauges installed.

NOTE: II compessor is not abeady equipped wlth
checl( v vc connectort at compressor linc potts,
pump doh'n systen and install Schnder valvcd
fittings.
a. Right gauS€ is connected io No. I cylinder

unloader trhich unloads f i rst .  Cenrer gauge is
connected to No. 4 cylinder unloader which
unloads last. The left gauge reghrers the com-
pressor oil pump pressure. cauSes will indicare

t2



The unloader sedng may be recalibrated in the shop if
a fixture is available to calibrate unloader control prior
to handhole cover being installed. Forthis proceudre, see
SEI Instruction No. 50140 to t€st unloader cylinder only
(see following write-up).

UIILOADER PISTOI{ TEST DURII{G AIR
RU J (From Trane SEI *501to1

A high percentage of Model C unloader actuators are out
ofadjustment when received by Ceneral Motors. This out
of adjustment can be caused during the air run-in when
the unloader adjustina screw h used to test the unloader
piston response. Exact resedng is not possible.

NOTE: Preyious proccdwe was to counl tu sonscrew
bac* out to 0 pslg as mentloned on prccceding pogc amd
in following procedures (SEI 7-3.03).

Ther€fore, the unloader piston response test at theairrun-
in will be revised as follows:

|. Do not turn the unloader adjustment scr€w.

2. lnstall special fittings in each (2) of the I /8 in. NPT
holes (normally plugged) which intersect the
passages which normally feeds oil from the actuator
in the handhole cover tothe unloaderDiston. These
fittings musa b€ such that they will supply oil
pressure to the unloader piston and prevent si8nifi-
cant oil flow to the actuator in the handhole cover.

3. Attach separale oil pressure supply lines (2) each
wilh a shutoffvalve, to connect the oil pump cover
to the filtings inslalled in Item 2. These lines will
supply oil pressure to the unload€r pistons (when
th€ valves are open).

4. During the air run-in, open each valve to test the
response of the unloader pistons. Opening (and
closinS) each valve musl produce a marked increase
(or decrease) in air flow manometer deflection. Per-
form thh test twice.

NOTE: The scrcw (hem 17, 41331-58M) N'hlch
Iocb the utloader adjusttng scrc,t shouw be futo -
ed during lhe assembly of the handhole covcr-

AIR RUIT-I TEST FOR MODEL G
COMPRESSORS (From Trans SEI 7€.Gll

This procedure covers the air cycle run-in test used for
Model G/CB Compressors. This procedure will confirm
proper alsembly of compressor parts.

Details:

l. Maximum air suction temperature 65.0 to 85.0 F.

2. Oil pressure (taken at completion of run-in; i.e. , oil
hot)

Model G-4J psig minimum at 700 rpm; 100 psig
maximum psig at 1750 rpm

Model CB-70psig minimum at 700 rpm; ll0 psig
maximum at 1750 rpm

3. Air discharge pressure - 7 psig

4. Minimum air pump down pressure (for leak back
check) - 25 inches of mercury

R€qulramanta

l� Air discharge temperature must not exceed 200 F
(e3.0 c).

2. Compressor air leak-back rat€ should not exceed
5 inches of mercury in 5 minutcs. Excess lcakage
requires correction to valve seats and suction valve
plate to housing O-ring.

Taat Procadura

This is ihe preferred test procedure. This procedure rc-
quires that the handhole unloader actuator adjustments/
tesaing have beeo p€rformed on a test fixturc (as in SEI
7-308 "Unloader Actuator Test" - see next writeup).

As noted in previous "Checking Unloader SettinS" pro-
c€dure, th€ only other alternative (on Bcnch Test) is to
back out the adjusting screw to achieve unloadcr opcra-
tion at 0 psig. Thh also requires counting screw turns to
allow returning screw to iis original position oa
recalibrating to the 55 psiS setpoint when the compressor
is installed in a system.

l .

2 .

Do not lurn the unloader adjusrmenr scrcw.

Do NOT aitempt to increase the oil pressure or
unstick unloaders by restricting the compressor
suct ioo.

3 . Install special fittings in each (2) of the I /8 in. NPT
holes (unload€r actuator test pon) which intersect
the passage that feeds oil from ihe actuator in the
handhole cover to th€ unloader phton. These fit-
lings must be such thatthey will supply oil pressure
to the unloader piston and prevent sigdificant oil
flow to the actuator in the handhole cover,

To Run-in

Figu?o A{ - Unlo.d6l Pbton
Rerponao Toal Sat Up

$

Stand



5 .

6.

1 .

5 .

1,

Attach separat€ oil pressure supply lines (2) each
with a shutoff valve, to connect the oil pump cover
to the fittings installed in Item 2. These lines will
supply oil pressure to the unloader phtons (when
the valves are open). (See prcvious *rileup SEI
t50140.)

Run compressors for l0 minutes at high spced to

Test unloader function at approximately 810 RPM
and 1750 RPM in both directions of rotation by
opening both unloader oil pressure valves simul-
taneously. Both cylinders (l and 4) must respond
with a marked increase in air l1ow during this test.
The compressor oil pressure must bc the same in
both the loaded and unloaded position to be acccp-
table. Test in forward direction (clockwise from oil
pump end) first and reverse (countcrclockwise from
oil pump end) last.

Record oil oressures in the loaded and unloaded
positions at 810 RPM and 1750 RPM in both direc-
tiom ofrotation. Thc maximum oil pressure is ll0
psi, the minimum oil prcssure is 70 psi. Corrcct any
comprcssor which exhibits fluctuating oil pressure.
Likely caus€ is air leaks at oil pump inlet
ports/passaSes,

S€t air pressure to 57 psig, The pressure on both
unlo6der 8au8es should increase to m psig,

R€duce air pressure to 55 psig. The pressure onthe
first unloader gaugc should drop to 0. Reduce the
air pressur€ to 53 psig, Th€ prcssurc on thc second
unloadcr gauge should drop to 0.

Relievc pressures snd remove cover assembly from
stand.

UIILOADER ACTUATOR TEST
(From Trano SEI tr,-AEl

Thh procedure covers thc testing of the compressor
unloader actuator and the setting of the actuator. This
procedure h intended to establish technical rcquiremcnas
and quality. This procedure applies to all standard pro-
duction compressors. lf there is a special requirement,
a special handhole cover dra*ing will call out the pro-
cedure in detail.

l. With the unloader assembly on the tesl fixture, the
oil pressure at 30psig, the air pressure at 0 psig and
the bellows adjustment screw backed out, slowly ad-
just the orifice adjustment screw until all cylinders
are loaded; i,e, the pressure ofthe unloader gauges
is equal to 30 psig. Adjust further to raise lever to
be parallel with bracket assembly (approximately
l/4 turn). Now lock the orifice adjustment screw
in place,

2. S€t ak pressure to 55 psig. Rais€ oil pressure to 90
psrs.

3 . T\rrn unloader adiusiment screw clockwise until the
first unloader gauge pressure drops to 0 psig.

4, Reduc€ air pressure until the second unloader gauge
drops to 0. Air pressure reduction should be 1.5 to
2.5 psig.

tl



APPENDIX B
Electric Solenoid Gontrolled Unloader

Operation and Tasting
Unloodor Oporation

Solonoid Enorgized (Cylinder Loadedl

Pressurized oil is supplied to the unloader solenoid valve
by th€ compressor lubricating oil pump. With the
solenoid valve energized, pressurized oil is delivered
throuSh the solenoid valve (A) to the cylinder unload€r
(B) forcing the unloader piston (C) down*ard. This
downward movement of the piston permits the lifr pins
to move away from lhe lower side of the cylinder suc-
tion valve, allowing the valve to seat normally. The
cylinder is LOADED.

sucltoN vAw€

r00T8ER
cYUN0€F

UFI P1[

Compre$or Cylindol Unloader Testlng

l. Install service gauge manifold set to the compressor
suction and discharge servicc valve test ports.

2. With the air conditioninS system operating:
a. Energizc the unloadioS solenoid, LOADING the

cylinders.

b. De-energize the unloading solenoid,
UNLOADING the cylind€rs.

3. Observe the gauSe while using the appropriate
method in "2" above to simulate unloadcr op.ra-
tion. As the compressor is first loaded thcn
unloadcd, a distinct fluctuation of approximately
5 psi or mor€ in suclion prcssure, as wcll as a cor-
responding chanSe in discharSe prassurc should bc
evidcnt as compressor capacity is first incrcased to
full LOAD then UNLOADED.

Failure to observc op€rating pressurc fluctations be-
tween loaded and udloadcd moda are an indication
of unloader failure. Likely causcs of failure a.c:
a. Unloader solenoid coil.
b. Unloader solenoid valve.
c. Compressor oil pump pressure too Iow, Must

have a minimum nei oil pressurc of 35 psi.

d. Unloader pistons stickinS.

I
ereeofi

c8Alt(cAsE

olt PlrlilP PRTSSURE

Sol.nold En.rgh.d/Cyltnd.r Lordad

Solonoid lto-€norgizod (Cylindor Unloadodl

With the solenoid valve (A) de-energized, it valves-off
pressurized oil to the cylinder unloader (B) p€rmittinSoil
within the unloaderto flow back ro ihe crankcase throuSh
the bleed port. With oil pressure in rhe cylinder unloader
relieved, the piston (C) is moved upward by the unloader
piston spring. This caused th€ lift pins to raise the suc-
tion valve off of its seat, preventing the cylinder from
pumping gas. The cyl inder is UNLOADED.

t5
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Unlo€der Solenoid

R.movlng

l. Remove two l/4 x 20 capscrews mounting solenoid
valve body io the compressor housing.

2. Separate from housin8 and discard O-rings sealing
oll passages,

Cylinder
Unload€r Port

Bl€€d Pon

O-rings

T..dng

l. With the solenoid coil energized, apply air or oil
pressure at the "oil pump port." Flow should be
indicated out of the "cylinder po(" only.

Coil Connection
24V dc

Oil pump port

2. With the solenoid coil de-energized, applyair or oil
pressure at the "oil pump po(." M flow should
exist at the "cylinder port" or "bleed port."

Apply pressure at the "cylirder port." Flow should
be indicated at the "bleed porl."

3. UsinS a straight edge, check the solenoid base for
llatness. A warped base will resuh in failure of o-
rings io seal and a loss of oil.

NOTE: Us. onty dehydrated ab/gas or rcf g.runt
oll to pravant contafilnants from enu ng solenoid
patsagzs.

Inrtrlllng

l. Clean mating surfaces and O-ring grooves in the
compressor nouslng.

2. Using new O-rings, coat with refrigerant oil and
place in grooves in compressor housinS.

3. Position the solenoid valve with the mounting screw
hole marked "DOWN" over the lower mounting
screw hole in the compressor housinS,

tI
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Oil Pump Port
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APPENDIX C
Gompressor Efficiency and Oil Pressurc Teeting

lnt.kc Stlok6 Compt...lon st?oko

Flgurc Cl

(Figure C-l) On the intake stroke of th€ piston, rhe
pressure within the cylinder is reduced below suction
pressure. This pressure difference forces the suction valve
open, permitting rhe suction gas to enter thc cylinder.

(Figure C-2) The compression strok€ of the piston
increases the pressure within the cylinder. When the
cylinder pressure exceeds the suction pressure, the
prcssure diffcrenc€ plus the pressure exerted by the valve
springs causes the suction valve to close. This traps the
gas between thetop of the phton and the discharge valve.

Flgurc C-?

(Figure C-3) When the pressur€ within the cylindcr
exc€cds the head pressure, th€ dhchargc valve is forced
open, allowing the compressed gas to enter thc head spacc
from whcre it lesves thc compaessor through the discharge
opcning.

COMPRESSOR PUMP DOWN
(EFFICIEITGY} TEAT

Comprcssor efficiency is relalive to the condition ofthc
compressor discharge and suction valves. An incfficient
compressor may result in poor coolidS pcrformance.

To test the compressor for valve lcakagc, perform the
following tests.

PUMP DOWIII TEST

Cornplcaalon Stlokc

l , Connect service gauge manifold to the compressor
suction and discharge service ports, Be surc to purge
gauge manifold of air.

Start the A/C system and opcrate until stabilized,
approximately 30 minutes.

NOTE: It is imperutive that no IhuA rcltlg.rant
remain in the crankcase and/or oll level ba maln-
tained ot the proper lev.l.

2.

tl

Fleure C2



Suctlon Pieraure
20-25 v€cuum
15-m vacuum
10-15 v6cuum
0-10 vacuum
0-10 psig

V.lY. Cond.
V€ry Good
Good
FAIT

Poor

3. Temporarily disarm (iumper) the compressor low
pressure switch (LPC) and low oil pressure swilch
(if applicable) to allow the compressor to operate
m a vacuum.

4. With tbe compressor (A./C system) op€rating, front
seat the compressor suction service valve,

CAATION: DO NOT ftunt tcat th. compte$or
dischorge servlce valve.

Observe the compressor's ability to reduce suction
pressure below 0 psig as in thc following examples.

2. Fsilure to achieve stabilized system conditions, all
liquid refrigerant not removcd from compressor
crankcase. Repeat step number 2, "Pump Down
Test."

3. Failure to completely pump down the compressor,
leaving refrigerant in the compressor crankcase.
Repeat step numbcr 4, "Pump Down Test,"
opcrating the coftprcssor at thc lowest pressure for
a longer period of time.

4. Leaking compressor suction service valve. Test may
be performed using the liquid line service valve,
howcvd care must be taken to insure liquid remain-
ing in the evaporator coil is first pumped out to the
high-side of thc systcm.

OIL PUMP PREASURE

To assurc proper opcration of the compressor and the
compressor unloading mechanism, the compressor oil
pump must supply thcproper oil prcssure. The oil pump
pr€ssurc is chccked by subtracting the refrig€rant suction
prcssure rcading from lhc pump pressure reading.

Thc minimum nct oil pressurc allowable is 35 psi8.

NOTE: Hlghar pessufts ar. comnong.

l. Connect refrigerant prcssure t€st gauge to the
refrigerant low prcssure gauge test port on the

For this check it is not necessary to connect the
gauge set high pressure line to the compressor
discharge or high pressure test port,

2. Connect an oil pressurc gauge with a ranSe of0 to
150 psig to the oil pump test port on the oil pump
end bearing head (Figure C-4).

3. Start the A/C and operate until a stabilized
operatinS condition is achieved, approximately 20
minutes. Failure io achiev€ a stabilized system may
result in a false indication of low oil pressure due
to liquid refrigerant in the crankcase at starfup.
With the compressor operating, record suction
pressure and oil pump pressure, To determine NET
oil pressure (oil pump performance), subtract suc-
tion Dressure from oil oressure,

The lower the pressure achieved, the less the valv€ leakage
rate. Failure to achieve the lowcst possible pressure does
no! justify compressor replacement so lon8 as the A/C
system cooling capacity is adcquste.

AACK LEAKAGE TEAT

l. With the compressor suction scrvice valve fully
front seated and the comprcssor suction prcssurc
at its lowest (as in "Pump Down Test," st€p 4),
STOP the compressor.

NOTE: As the cornprersor coasts to a stop, tht suc-
tlon pressure may lncrease tughtty due to nonnal
valvc losses ot vcry lovt spaads.

2, Obserle for pressure rise on lhe suction scrvice
8au8€ as follows:

Suctlon Prcraura V.lv. Coodltlon

A) Suction prossurs holds at Discharge valves good
sams low Dressure

B) Suction prossurs rises Discharg€ valvos good
quickly too psig and holds Housing lsak indicated

C) Suction pressurs ris€s Discharge valve le8k
quickly above 0 psig, at
rate €xceeding 1 pound/
5 minutes

NOTE: Fallur. to poss the bac* lzokage ,e't ln tup 2

l. Inadequate compressor running time for valves to
seat (new and r€manufactured compressors), Ifth€
pump downtest, step number 4 is acceptable, then
operate the compressor for several hours and repeat
the back leakage test.

t8



Retrioerant Low Pressure
(Suction) Gauge

@ $
.. @,S

Flgu.. C-il

4. Ifnet oil pressurc is below the minimum spacified,
worn oil pump or connectin8 rod bearings may be
the causc. Bccaus€ the oil pump is cxtcrnally scr-
viceablc, inspect andlor replacc the oil pump
BEFORE removing the comprcssor for major
repairs.

Net oil pressure bclow 35 psig will contribute to
slugtgish unloader operation andlor the failure of
the compressor to fully load up on demand of ris-
ing temperatures and suction pressure. See unloader
operation for details.

EXAMPLE:

130 psig loil prsesure)
- @ psig lsuction pre3sur6)

70 psig {net oil prossure)
NOTE: Thls u,ould be a nomal rcadlng Jor n t otl pr.ssure.

90 psig (oil pr6ssur€)
- 65 psig {suction pressure)

25 psig (n6t oil pressurg)
NOTE: This N'ouA ba a lovr r.adlng lor net oll Wtun. Mhbnum r4ommended prusare k 35 pslg.
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