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5F AND I{ LESSON GUIDE

This rraÍning lesson is intended to Sive the service person the background

necessary to ident i fy each cornplessor component and deterrni fe Ehe proper

proc edur:e for servicing them,

In this lesson ¡te \ t i l l  cover:

SUBJECT

1 - 8

9 - 3 6

3 7 - 5 8

59  -  139

Background Infornat ion (5F and i{)

S e r v í c e  P r o c e d u r e s  -

L u b r í c a t í o n  S y s t e m ;
oi l  punp, oi l  punP bushing'  punp-end bearlng'
oi1 pressure regulator,  oi1 return check valve'
a n d  o i 1  f i l t e r  s c r e e n .

Head and Valve Asse¡obl les;
hesds, valveplates, discharge valve guldes'

discharge valves, discharge valve inner and
outer seats, süct ion vaLves, aüd suct iof l  valve

Internal Conponents;
cyl . inder and unloadel s leeves'  unloader spr lngs
and pins, piston and conrect ing rod assemblies'
shaft  seal assenbly,  seal-end beari Íg '  crankshaft  '
ünloader power elenent assemblies, hydraul ic relay,
and capacity control  valve.

I low refr lgerant f lows through conpressor,

SLIDES

Ilo!,/ oi1 flo¡rs through lubrication system.

I low unloader system works.

5 2 - 5 6

9 t - 9 6

98  -  104

PAGE

3 8 - 4 6
Locared at ¿he back of the book are i l lustrat ions short íng the

external conponent and connect ion port  loc¿l ions.

Han¿lout ¡nater1al should include the 5I,  H Tnstal Iat ion, Slart-up'  and Service

f n s t r u c t l o n s .

l1lhen rebul lding a 5F or H coropressor,  a bearlng Pul1er and jackscrew' and a

sleeve pü11cr are recoúnended. For nore informatlon'  contac¿ you¡ local Carr ler

Par¿s Center or an air  condl l ioning supply out lel  that handles Robinar parts '

Distr : ibutor Service Managers:
PLease prevle\t  this Plogram'
end return i t  to us,

Then, f111 out the Progran Preview Card enclosed



refr igerat ion,
appl lcacions.

process cool ingand
l-

I .  H o w  t o  r e b u i l d  C a r r i e r r s  5 F  a n d  H
open-d¡ ive, reciprocat ing coopressors ls
the subject of  this training lesson. !,.\*i: : i : . ..

2. We i . ' i11 cover the procedures ro
fo] lo\r  \ , 'hen renoving, servicing, and
reinstal l ing the varíous co¡opressor
components. To nake i t  easier to fol lo¡"/
these procedures, wer 11 divide the
c o n p r e s s o r  ¡ n l o  r h r e e  E á { n  s e c t i o n s  - -
the lubrícat lon systeú, which suppl ies
oi l  to al l  rhe novlng parts;  the head
and valve asseübl les, which a11or,¡
refr ígerant to f low from the low- to lhe
high-side; and rhe internal conpo[ents,
! 'h ich work togerher to compress the
¡efr igerant.

I,Ie will not cover hor¡/ to troubleshoot a
coúponent fai lure ln derai l  l f r  thís
lessdn. For this infornat ion, refer to
the lns¡a1lat ion, Start-up, and Service
Instruct ions and Carríer 's Servíce
TraiDing book - Why Compressors Fai l
(GTC2-101, 020-342).

3. Before we start  to cover the
procedures for rebul lding a 5F or H,
let 's cover sone background infomrarion
on Enese conpresso¡s.

They can be ei theÍ belr-  or direct-dr ive
and can use Refr igerant 12, 22, 500, or
502, They are üsed in air  condit ioning,

4. The 5F ís aval lable in four capacl-
ty sizes, ranglng fron 5 to 26-112 tons.
The exact capacity wi l l  depend on the
type of refr lgerant üsed and the speed
a t  w h i c h  E h e  c o n p r e s s o r  i s  o p e r ¿ t l n g .

Al l  5F conpressors have a 2-I /2" bore
and a 2rr stroke. The basic dl f ference
bet¡reen these conpressors is the nunber
of cyhnders; they wi l l  } j .a\ te|  2,  3,  4,
or 6. The nunber fo1lor '1ng the 5F lets
you know how many cyl inders there are.
For exanple, the conpressor at the r ight
is a 5F20. The nunber 2 after the 5I
neans i t  has tr \ 'o cyl inders.

The 5F20 and 30 have one cyl inder under
each head; the 5F40 aüd 60 have two.

t
The 5 H avai lable eight



capacity sizes '  ranging from 25 to 150
tons. These conpressors wíLl  have 4, b,
8 ,  o r  1 2  c y l l n d e r s .

Al l  5E conpressors have a 3-r l4" bore'
wit i r  eí ther a 2-314" stal .dard stroke or
a 3-7/16" extended stroke. The conpres-
s o r s  \ r i . r h  r h e  e x ! e n d c d  s t r o k e  h á v e  a
higher capacity rat lng than the standard
stroke cornpressor with the sane nunber
o f  c y l i n d e r s .

Like ¿he 5¡,  the nunber afte¡ the 5I l
lepresents the nunber of cyl índers. A1l
5H conpressors have two cyl inders ünder
each head. To detemine i f  the conpres-
sor has a standard or an exlended
stroke, check the last digl t  of  the
.0ode1 number. For exar¡p1e, l f  i t rs a
5H40, the zero means í t  has the standard
stroke; í f  l t rs a 5H46, the slx neans
i t r s  t h e  e x t e n d e d  s t r o k e .

6. Noir ,  let 's cover the procedures to
f u  I  l o v  v h e n  c h e c k l n g  o u t  a n d  s e r v i c i n g  a
5i or I t  conpressor.  We'11 be üstng a

5H80 r,r i th a standard str :oke. The
service procedures for lhe other co¡Ir-
pressors a¡e basic4l ly the
l louever,  some of the conponent locat ions
a r e  d i f r o r e n t ;  f o r  c o n p l e t e  d e r á i l s ,
refer to the Instal lat ion, Start-uP, and
Service Inslruct ions.

Keep the fol lo i t ing points in úind when
servlcing:

have the same wear pattern and rhey wi l l
not near evenly.

*Agitene or tr ichtorethylene is recom-

7. When chccking a conponent for \ , ¡ear,
rofer to the Wear ]- imits Chart  ín the
Instaf lat ion Instruct ions.

Before lnstal l ing a component,  coat l t
t r i rh cor¡rpressor oi1 and inspect al l
gasket surfaces. Replace al l  gaskecs
nith neu ones, and l ight ly coat lhe¡n
ir i th oi l  laclory-nade gaskets are

Tíghten a1I bol ts to the torque values
i n  t h e  T n s L a l I ¿ r i o n  T n s t r u c r i o n s .

A n d ,  w h e n  y o u r r e  d o n e  s e r v i c i n g ,  r e F i  l l
the crankcase i f  the oi l  \ tas re¡noved.

tsefore opening the conpressor
servíce, c lose the service valves,
bleed the charge renálnirg ifl

Drain lhe oi1, i f  servicing ln the
of the crankcase.

8. The co¡rpressor \{e¡ 11
this lesson isn' t  ne1,r.  I t
as a f ie ld faí lüre. As we
compressor r  yoür 11 not ice
parts are uofn or damaged.

for
and
the be using in

sone of  the

After renoving a conponent,  c leaÍ i t
wí lh solvent.  t

A1so, label al l  movlng conponenls so
that they are reinstal led in the same
place that they were renoved from. l f
you loix the co¡nponents, they nay not

, l e r e  u r e  c a n  s e e  {  s t a r t  I n g  a E  t h c  E o p
1eft ,  going clocknise) wear on the
connect ing rod bearings and th¿ crank_
shaft  j  ournals,  and danage to the
seal-end bearing and a suct ion valve.

Most of  the rear  o l  danage was due to

f looded star ts .  This  is  nhen the



. o m p r e s c o  r  s L a r t s  u / i r h  t í q u i d
refr igerant in the crankcase. At
start-üp, the refr igeranr f lashes fron a
l iquid to a gas, causing restr icr ions in
the oi f  passages and poor lubrícat ion.

Flooded starts can also cause a slug of
oi l  and l iquid r :efr ígerant,  whlch cannor
be compressed, to enter a cyl inder
causing dánage to the compressor conpo-
nents. In this case ir  resü1red ln a
b¡oken suct ion va1ve.

So, \" /hen you're rebui lding a conpressor,
f ind oüt \rhat caused i t  ro fai l  and
c o r r e c ¿  t h e  p r o b l e n .  I f  y o u  d o n r r ,  y o u
can count on another fai lure.

B e c a u s c  t h  i s  c o n p r e s s o r  i s  n o r  g o i n g
back into the f ie ld again unt i l  i t  goes
t o  a  r e b u i l d  s t a r i o n ,  w e ' 1 1  b e
reinstal l ing some of the o1d conponents,

I f  this l ras an actual rebuí ld job, you
u o u l d  n o t  n o r m a l l y  r e u s e  r h e s e  p a r L s .
AIso, so¡ne of the o1d gaskets wi l l  not
be re¡roved or be conpletely scraped off .

'-

I

Thls punp r,¡orks \r i th a¡ oi1 pressure
r e a u  r  a . o r ,
provide posit ive pressure lub¡ lcat ion.

1 0 .  N o t i c e  t h e  t a n g  o n  t h e  r o t o r ,  I t
f i ts into a slot  at  the end of rhe
c r a n k s h a f t ,  T h í c  i s  h o u  t h c  p u m p  i s
d r í v e n .  r f  r h i s  ( a n g  i s  b r o k e n .  r h e
punp wi l l  not operate and thc conple¿e
p u m p  a s s e m b l y  u i l l  h á v o  f o  b e  r e p l a c c d .

9. Now, befoie \re slart  wirh the
servlce procedure for the lubr icaríon
s y s t e n ,  l e t r s  t a k e  a  l o o k  a t  t h e  0 1 1
Pu¡rp.

l l .  T o  g e t  t o  t h e  p u n p ,

l l í th the cover removed, you can see the
pump located on the punp-end bearing
h é a d .

I t ts a rotary type and (start ing fron
l h e  l e i r l  1 t  c o n s i s t 5  o Í  á  r o L o r ,  ¿ -
i d 1 e r ,  a n d  a  c o v e r .o



'¿,/

12. 0n the oi1 punp cover,  rhere are
tfro arfows -- one 1s al the top and the
other ís at the botro¡r.

The arrov at the top nust be point lng ín
the sane direct ion that the notor
rotat€s, I f  1t  isnrt ,  the pump wi l l  not
work. You¡11 have !o rotale the puúp
cover 180";  i t rs a úanua1ly-reversible
pump.* Depending on hor,r o1d rhe punp
ís, the arro\, /s roay not be e¡act1y at the
top or botton.

On sone cor0pressors, l ike the 5H80,
th€re's also a direct lonal rag oü the
beat lng head, I t  should also be turned
to natch the direct iol l  of  rotat ion of
the pump. This nay the next mechanlc
that !¡o¡ks on the co¡apressor will know
1n \rhat dlrect ion the punp is ser up ro
rotate, r,¡ithout renoving the punp-end

13. Now, letrs see how to check our the
l u b r i c a t i o n  s y s t e m .  W e r . L I  s c á r C  b y
checkíng the oi l  punp roror fot  exces-
stve end pI¿y or binding.

To do this, rernove the pump-end bearing
head fron the conpressor.

Reach ínto the beari¡g head with needle
nose pl iers and gr lp the rang on rhe
rotor, Move the rotor up and dorr.n and
use a depth gauge to check the novenent.
The maxinüfn al lowab1e is ,0025 ínches;
you'11 see irhy a l l t t le 1ater.  I f
there¡s too much clearance, youi l I  have
to reposit ion the oi1 pur0p bushing.

14. To check for binding, turn the
rotor.  I f  there's note than a s11ght
drag, you nay have to replace the o11
purüp assenbfy or the bearlng head. The
olf  punp assenbly includes the bushing,

*Beglnnlng in 1986, the 5H120 and 126
r.r111 have a punp that Í¡111 reverse
automatical ly.

,¿t
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15. Let 's see ho!,r  to reposit lon rhe
bushlng f i rst .

Renove the o11 pump and place a .001' l
c ircular shin on the rotor.  Reinstal l
the rotor f í rst ;  then the idler and oi1
punp cover together.  Donrt  forger to
instal l  the oi1 pump cover gasket.  I f
y o ü  d o n ' t ,  y o u  w o n ' t  g e !  r h e  c o r r e c t

16. Drlve the bushing tor, 'ard the ot l
pul trp rotor,  usíng a 1- l l4" pipe capped
at one end and a 20 ounce or heavier
ball peen hamxoer.:+

Although you can¡t  see 1t here, a washer
ras brazed on the end of the pipe
opposite the cap. This ís to prevent
the bushing from being daroaged.

* A  b e a r l n g  p r e s s  c a n  ¿ ] s o  b e  u s e a -

17. After reposit loning the bushíng,
renove the punp and take our the shin
that you placed on the roror.  Re1nsra1l
the punp and recheck the roror ef ld
Play. ' r

*Refer to the l lear Limits Charr in the
1nstal lat lon lnstruct ions ro deternine
the níninunt and maxinun tolerances for

18. Although we placed the shl ln berween
the rotor and the bushlrg to ser the
c l e a r a n c e ,  t h e  a c t u a l  o p e r a t i n g  c l e ¿ r -
ánce w111 be between the roror and o11

Too nuch clearance here will cause some
of the oi l  to sl lp around the ¡otor
lnstead of beir€ conpressed and forced
out the dlscharge side of the punp.
ThíB \r i l1 reduce the oí1 pressure and



the anount of
that should be

oi1 going
hrbr icated.

voü should check for scoring ís the one
'r i " t  

ro."a."  next to the bearing head '

I f  the rotor ís scored in this area '

i i is wlrr  also requlre thai  the co¡nplete

pünp assenbly bc rePlaced '

YourlL also have to replace the bearing

h e a d ,  i f  i t r s  s c o r e d '

19. Now, here's hor¡ to dete tr ine i f  the

; i i  p". ;  and bushins,.  or the bearins

head, should be rePraceo '

After renoving the oi l  pump' check the

bushing an¿ oi1 puúp rotor for scorins'

This cán include cuts '  gouges'  or burrs '

i . " t  " t  art"  sürfaces shoún here'  These

". .  af- t"  ." ."  that are next to each

o t h c r '  u , h e n  L h e  b u s h i n g  a n d  r o L o r  a r e  i n

the punP head.

1f the bushing or lotor ls scoled'  yoü

, " " . i  t " o l . . "  L h c  c o r n p t e r e  p u r n p  a s s c m b l v '

. á  i ¡ r r '  . r l  L h e  P a r E s  ! ' / i I l  u e a r  e v e n l v '

in u . i "" t . ,  we'11 see hoí to replace

the büshlng.

2 1 .  N o u ,  h e r e ' s  h o r ¡  t o  r e p l á c e  t h e

t""t ' i "g.  To remove i t  ,  yo,u must dr lve

- L c  o u t "  t o w á r d  t h e  i n s i d a  o f  t h e  b c á r i n g

treaa, using the Pipe and hamer'  This

í s  t h e  o n l Y  u , a Y  i t  w i l l  c o n e  o u r '

B e f o r e  y o u  s r a r r '  P l a c e  r h e  h e á d  o n  r w o

" 1 " . " " ' " t  w o o d  s o  f h a (  i c ' s  c o o p l e t c l v

.¡ t  th.  srtr f .ce lhat yourre workíng on'

i i l "  i "  n. .""""rv so that vorr don' t

á"r**. .¡. end of the PümP-end nain

b e a r j n g  o r  t h c  I o c a | i n g  d o u e l  '

2 0 .  A n o t h e r  s u r f a c e on lhe rotor that
22. Before iÍstaLl1ng the new bushing'



check the punp-end nain
or danage, Make sute
tolerance specif ied in
Instrüct ions,

housing. Once the bea¡ing is pr ied up,
y o u  c a n  p u l L  i t  o u t  i , r i t h  v l c e  g r í p s .

*collapsing tools
E111ott through
Distr ibutor.

are avai lable from

beáring for vear
l t r s  w i t h i n  t h e
the Instal lat ion

Aft€r you¡ve removed the bearing, check
the housing for burrs.  I f  there áte
any, use a 120 grade saDding clolh to
remove the high spots, so that yourt l  be
able !o instal l  the ner,7 bearíng.

your Carr ier

23. I f  the bearing ls r¡ /orn, remove the
bronze bearing washe¡ fron the bearing
head, í f  í t rs not already off ,

Then, use a hacksaw blade and nake at
least three cuts in the bearing about an
lnch apart .  To prevent damage to the
beariüg housing, D0 NOT cut al l  the way

25. The bearlng should be lubr icated
and then lnsta11ed so that the end i.'lth
the larger chamfer enters the houslng
f lrst .  Make sure the hole in the
bearing l ines up ni th the oi1 port  1n
the houslng. To do this,  the oi l  groove
in lhe bearlng ¡trüst be at the top. This
groove helps to dlstr ibüte the o11
evenly around the Journal,

24. Next,  use a tube col lapsing toof: t
l ike the one shown here.

Itlt it with a hanner to pry up the
bearing betrteen the cuts.  Because the
col lapsing tool  has a round surface,
i t rs less 1lkely to dig into theo



2ó. Pr€ss the new bearing into place

using a bearlng pu11er shoulder and
jacksc¡ee. KeeP in mlnd that if the oil

i u s r p  b u s h i n g  i s  I n  P l a c e ,  v o u  v o n ' t  b c

" ¡ t .  t o  ¿ o  i t  t h j s  \ t a v .  Y o u r l l  P r o b s b l v
have i:o have a machine shoP do 1t'

Tbey¡11 use a bearing Press.

28. Now, instal l  the oi l  punp assenbly
and then the ne¡¿ bushing.

The o11 punp idler and rotor shoüld be

ínstal1ed through the lnside of the

bearíng head. Make sure they are seated

on the punP covef. Tf you insrall them

wlth the oi1 PumP cover fron the

outside, they $í l1 probably fal l  through

because the bushing ísnrt  in place to

stop then.

To lnstal l  the new bushlng, we'1l  f leed a

shín l ike we used to rePoslt ion í t '

After placing the .001" shim on the

roto¡,  lnsta1l the bushlng so the lead

end ls tonard the PunP.

The lead €nd can be ldent l f ied by the

nachlned l ines.

fJhen you I re drlving in the bushing,
place the bearíng head on tr¡o Pleces of

wood so that the oi1 pu¡lp cover isnrt

danaged.

once the bushlng is lft P1ace, remove the

shim.

Aftet installlng a ne\t büshlng or

reDosit ionlng án oId onc'  the nex! stcp

is to ínsta1l the bearing head.

27. The bearing
tha r  i t r s  3 /32
bearing head.

should be posi l lo[ed so
of an lnch above the



{t'

29. The easlest way to do this 1s to
leave the oi1 punp assenbly off ;  then do
the fo1lowlng I

Put a coat of oi1 on the bronze r¡rasher
and plac€ í t  in posi t ion in the bearing
head. The coat of oi1 I ' i11 hold í t  in
p1ace. Make sure the notch in the
úrasher is arou¡ld the dowel key.

31. Inetal l  the idler and o11 pump
cover together.

Re!0e¡¡lber, there are two arro!,rs on the
pump cover, Make süre the correct arrow
is near the top. I t  nust be the one
that natches the rotat ion of lhe rdotor,
when looking at the notor fron the shaft
end.

Af ler lnstal l lng the oi1 pump cover,
instal l  the pump-end cover.

30. Instal l  the bearlng head so the
nagnet ic oi1 plug 1s at the bottofo.
Then, insert  the rolor Bo the tang f i ts
lnto the slot  at  the end of the
crankshaft .

I f  you try to instal l  the bearing head
ir l th the oi1 pump assembly ín p1ace, i t
\,'f11 take you nore time to line up the
tang; thatrs \rhy r,re reco¡rimend lnstalling

3 2 .  N o r ' ,  l e t ' s  c h e c k  o u r
regulator.

the o i f

I t ¡s located near the dr ive end (or seal
end) of the compressor.  On the 5H80,
i t rs on the r lght-hand slde i rhen facing
the dr ive end.

The regulator,  Íhich is not adjustable,
nal[ talns i :he o11 pressure necessary to



Lubricate lhe conPressor
ünloader systen'

To renove the regulator '
the cap. Then, use an

and operate the

f i rst  take off
al len Írench to

33. To make sure the r :egulator is

working properly,  there are two checks

you should nake:

one. check the Plunger '  To do this '

Dlrsh i t  t t i th a nai l ;  i !  should ¡0ove

i r . n f v .  I f  i t  d o e s n r t ,  r e P l a c e  t h e

r e g ü 1 a t o l .

Early 5I and H
¡¡ i th adjustable
to replace one
adjustable tYPe

compressors úere equipPed
regulators. I f  You have
of these, use the non-

34, There are t \ to l ¡ore componenrs ln

the lubr icat ion system the oi1

return check valves and the oi1 f í f ter:

To qet to these conPonents, fenove the

¡".J hole covers on both sides of the

Renember, in this training lesson l te are

úorkíng on a 5H80. The conponents and

the procedures for removing them are

sl ighl ly di f ferent on sone of the other

coúpressols.  For coÍrpleae detai fs '

refer to the lnslal lat ion Instruct ions'

35.  The 5H8O üses leaf- tyPe check

valves.  TheY are located at  the toP

center  of  the t i ro  hand hold cower

o D e n  i n g s ,  d r  L v P  c n d  o  L h e

. o * p t " i " o t .  I n e s a  v ¿ l v c s  a l ' o u  o t l  t o

retürn f ron the suct íon nani fo ld to the

cr :ankcase.  They are nornal lv  open'  But

1 0

The second check ls ro nake sr ie the

p o r t s  i n  L h e  r e g u l á r o r  ¿ r e  c l e á n '

Later in lhis lesson, when we have the

c o m p r e s s o r  a P a r c ,  w e ' l I  c e e  h o v -  r h e  o i l

t lows rhrough the compressor and hot"t  the

regulator actual ly \ ' torks.



they wit l  cfose i f  the crankcase pres-
sure goes above the suct ion pressure, as
is the case in a f looded start .  The
valves close to prevent oi1 frorü "blow-

lng" out of  the coüpressor sump.

ht len checklng these valves, re¡nove then
and nake süre ¡he leaf is moving freely
and isnrt  daúaged,

36. The oi1 f i l ter screen is at the
bottor0 of the crankcase. Not ice the
\,rire that runs betr¿een the tr,,¡o bolts
that at tach the screen to the oi1 pump
pick-up tube. This nire prevents the
bolts from loosening up.

To check the screen, yourl l  have to cut
the \ , r í re before unbolt ing i t .  Inspect
the screen for holesi  l f  there are any,
r a n l e . ¡  i r  T l  r h p  c . . a a n  i c  . l i r t s w

clean i t  with solvent.  After reinstal l -
ing the screen, insert  a new piece of

3 7 .  N e x t ,  l e t  ' s  c h e c k  o u t
head and valve assembly,

cyf inder

After loosening the head bolts,  tap the
head with a dead blow or other soft-
faced hanner to free i t .

38. Check the head for warplng, cracks,
and danage to the gasket surfaces. I f
there is any, replace the head.

I I



39. No!r ' ,  loosen but donrt  remove the
three capscrews in the center of the
v a l v e  e u i d e  o n  r h e  v á l v e p l a ( e '  T h e s e
scr:etrs hold the díscharge valve inner
seat in place, whlch you can' t  see here.

Rer0ove the three screws from around the
edge of the valve gu1de, whlch attáches
it  to the valveplate.

Not ice the lockplale and lock! 'Tashers on
the valve guide; they Prevent the screws
fron vibratíng 1oose.

41. Next,  reÍrove the capscrel ts holding
the dlscharge valve lnner seat to the
valve güide.

Check the inner seat and díscharge valve
fol  wear or danáge and, 1f necessarY,
replace theú,

Also, check the síx díscharge valve
sprlngs and spring holes in the güide.

I f  the spr ings are daúaged '  replace
the¡i .  I f  the holes are vorn'  replace
the guide,

T f  t h e  s p r i n g s  á r a  t h e  o l d  s t Y l e '
replace then with neit  spríngs. The o1d

style did not have the last coi l  farger
than the rest of  the sPríng. Under
certain condit ions, the spríngs coü1d
spin and cut a hole in the valve guide.

4,
40, After removíng the valve güíde '
check the discharge valve outer seat (on

the valveplate) for cracks or wear.  I f
lhe seat is worn or cracked, replace the
valveplate.

61.

t 2

42. Atter checking the discharge valve



\-

assemblies, reüove the cápscrews which
hold the valveplale ro the cyl índer
deck.

Check the valveplate and suct lon valves
for cr¿cking or exccssive u/car and, i f
üecessary, repface !heú.

Nol ice there a¡e six spr ings beloir  each
suctíor valve. Check these sprlngs and
holes a1so. I f  the holes are worn,
replace the valveplare.

Like the díscharge valve spr ings, 1f
these springs are the o1d style,  replace
then.

43. A1so, look at the suct io¡!  valve
seats on the cyl inde¡ sleeves, I f  they
a¡e worn, replace th€ sleeve. l ,Jer11 see
how to do this 1ater.

valveplate assenbly.

First ,  place the large end of the
suct ion valve sprhgs ín fu11 concacE
wtth the botton of the holes in rhe
valveplate lecesses.

45. Then, place the suct lon valve on
the vslve spr ings and press l t  into lhe
valveplate lecess. Your11 have to use
two retainer cl1ps for each suct lon
vafve to hold i t  in place. These cl lps
are avai lable from Cart ier.*

To nake i t  easier to renove the cl lps
i 'hen you're done assenblíng the
valveplate, instal l  then so that the
f lat  s ide 1s on the valve.

*These cl ips are par!  of  nos! servlce
replacenent valvepla!e kl ts.

4 4 .  N o w , l e t ' s the

l 3

4 6 .  L o c a t c  t h e  c l i p s  s o  E h c y  d o n r r



cover the valve l í f ter plns l , ¡hen you
instal l  the valveplate, This \ t i11
prevent the cups fron get l ing caught
between the suct ion valve and 1l f ter
p i n s .

The valve l i f ter pins are par!  of  the
unloader,  r 'h ich wer11 cover later.

47. A1so, nake sure the Pistons are
below the cyl inder sleeves before
j n s t a l l i n g  t h e  v a . I v c p l a t e .  I f  t h e y
aren' t ,  the valve cl ips wi l l  be caught
bet lreen the valveplate and pistons and
it nay danage theú,

49. Next,  place the dlscharge valve
sprlngs ínto the valve gulde r:ecess and
lns!a11 the discharge valve over the
springs. Just l ike the suct ion valve
springs, the large ef lds 80 in f i rst .

! ¿ :

50. Place the inner
discharge valve and
capscrews holdlng the
guide.

seat over the
hand l ighten the
seat to the valve

4 8 .  N o w ,  b o l t
cyl inder deck
c 1 1 p s .

valveplate to the
reffove lhe valveand

I 4



51. Place the valve guide assembly on
th€ valveplate and t lghten al l  bol ts '
A160, donrt  forget to bend the tabs on
the lockplates and rüashe¡s so the screws
donrt  v lbrate 1oose. Although lhe o1d
1ockpl¿tes and vashers can be reused i f
the tabs dontt  break, nel¡¡  ones are

After instal l lng the valve guides,
replace the cyl inder head.

Now that ne knor,ü the procedure for
checklng out and servicing the süctÍon
a n d  d i s c h a r g e  v a l v e  a s s e m b L i e s ,  I e t r s
see how the refrig€rant flows through

This strainer is located behtnd the
suct lon nanifold cover.  I f  the strainer
is dir ty,  c lean 1t with sofvent or
replace 1l  i f  i t rs broken or colroded.

The stralner protects the compressor
froE netal  chlps'  copper oxide scafe,
and other coritaninants that nay have
entered the refr igerant plping when i t
r , 'as lnstal led ln the f ie ld.

53. The refr igerant then f lons through
the suct lon paseages ln the comPlessor
to the ports around the outet edge of
the cyl índer sfeeves.

On the intake stroke, ¡¡then the pressure
in the cyl inder drops belor, t  the suct ion
pressüre, the suct ion valve is pushed
off its seat afld refrlgerant floffs lnto
the cyl1nder.

During the conpresslon stroke, the
conblnat ion of discharge pressure and
the suct ion valve spr ings l t l l l  seat the
suct lon va1ve,

52. Lftet  the refr igerant enters the
suction nan1fo1d, it florrs through a
suc! ion strainer,



5 4 .  T h e  p r c s s u ¡ e  w i l l  c o n t i n u e -  i o  r i s e

an¿l i . rhen t t  Is above che di  scharge

pre6sure'  the discharge valve ui11 be

pushed off  1ts lnnel and outel  seat '

55. This al lows the r :efr lgerant to f lo l¿
past the discharge valve aúd throügh the

.f" ts around the boltoÍr  of  the valve

güide, shoitn on lhe lef t '

Fron here i t  f lo\ ts through the dischatge
passage, sho¡rn on the r ight,  and out the

discharge manifold into the systen'

56. As lhe cyl inder goes through

another lntake stroke '  the cyl lnder

D r e s s u r e  d r o p s  b e l o u ,  t h e  d i s c h a r B e
p r e s s u r e  a n d  t h e  v a l v e  S u I d e  s p r í n g s

.t11 "eat the dlscharge valve'

The Drocess of opening and closing the

valves ¡¡ i1l  now repeat i tsel f .

57. To prevent the possibí l i ty of  an

excesslve pressüre bul1d-up 1n the

svsten, the comPressor has an internal
p r e s s u r e  r e l t e f  v a l v c .  L r r s  l o c a l  e d  o n

i t r e  c o m b i n a t l o n  s u c L i o n  a n d  d i s c h a r g e

rnanifold cover.*

The re1lef valve a1lor¡s the refr igerant

in the conpressor to vent fron the high

side back to the low side. I l  does that

at a pressure di f ferent ial  of  350 !  35

p  s í .

l 6



*The 5F60 and al l  5H conpréssors have a
pressure rel ief  valve. 5F60 rel ief
valve has a pressure di f ferent ial  of
4 0 0  1 4 0  p s i .

To do this,  the cyl inder heads '  the
valveplate assenbl ies, and the hand hole
covers must be renoved.

58, To check the rel ief  valve, remove
It  f iorn the cover and look for s igns of
overheal ing, whích w111 be indicated by
discolorat lon. I f  1t  has overheated,
this rneans the valve has opened and
should be replaced.

ALso, i f  the seat is chipped or cracked,
replace the va1ve. The seat 1s shoi.n on
the r lght;  i l 's  down 1nslde the valve.

59. Next,  r , ¡er11 check out the co¡nptes-
sor 's 1n!erna1 components, start ing l¿i th
the cyl inder sleeves, and the piston and
connect ing rod assenbl ies.

60. Then, reach in throlrgh the hand
holes and looser,  but don' t  renove, the
connect lng rod lock nuts. They should
be loosened enough so that they cover
the lhreads at the end of the rod bolt .

Yoür11 have to turn the crankshaft  to
posit lon the lock nuts so that you can
use a socket and ratchet,  Üse the bolt
at  lhe end of the crankshaft  to do this.

Tap the lock nuts unt i l  the rod cap is
loose. Then, renove the lock nuts and
pul l  of f  the rod cap. You roay have to
use a screwdriver to pry the rod cap off
the connect ing rod. Be carefüI not lo
danage the nat lng surfaces.

I^rhen loosenlng and tapping the lock nuts
on the connectíng rods near the pünp-end
of the conpressor,  l t rs a good idea to
rer0ove the oí1 screeÍ so you don't  hi t
and'danage i t .

t 7



6I.  Af ler renoving the rod cap'  push

the conf lect lng rod'and píston assembly,

and cytlnder sleeve uP throügh the

cyl inder deck.

You nay have to use a sleeve Pú1ler to
"break" the cyl lnder sleeve free.
Before i rsert ing the pul ler in lo the

sleeve, turn the crankshaft  unt i l  the

Diston is ln nid-posít íon'  With the
pul- ter in rhe sleeve'  t ighEen lhe nut on

i t r e  t o p  o t  E h e  p u l l e r  u h i l e  h o l d l n B  l h e

bolt .  Thls w11L expand the Pul1er '

Then, turn the crankshaft  again'  This

\ , / i11 cause the píslon to push agalnst

the pü11er,  forcíng the sleeve out.

If you do 1! this waY, You can renove

the sleeve, and the plston and connect-

lng rod assemblY separatelY.

I f  you pu1led í t  ou! r¿íth the piston and

con[ect lng rod assenbly '  pu1l the piston

out through the botton of the sleeve.

Notlce on this sleeve therers an unload-

er sleeve, and unloader Plns and

springs. These comPonents '  whlch are

o.. t  á¡ t t t "  ünloader systen, conlroI the

"of lpt"""oat "  capacity.  l le t  l l  gee hoLT

this fs done later.

A1so, on the cyl inde¡ sleeve there is a

snap ring nhich holds the urloader

sleeve ir  place.

63. To renove the snap r lng, use a r íng

exDander, I{lth the ring renoved, you

can sl lde off  the unloader sleeve. Thls

will a1low the Pins and sprlngs to drop

out of the holes around the edge of thE

cyl lnder sleeve.

Check and replace any pins and sPrl¡rgs

that are ¿tanaged. Also, check the holes

that they were in; nake sure the holes

UNLOAOER
PIN &
SPRING

62. ]-etrs check out the sleeve f i rst .

I 8



l o o k  a !  t h e  i n s i d e  s u r f a c e ,  I f  i t r s
norl !  or darnaged' your11 need a ner, t

Now, reinstai l  the plns and springs, and
the unloader sleeve on the cyl inder

q."a¡

64. With the unloader sleeve removed,
t a k e  a  l o o k  a t  t h e  1 i p  o n  i t .  I f  l t r s
worn or danaged, replace the sleeve.

Keep 1n nind, i f  the 1ip, or the pins
and sprlngs are v7orn, the cyl inder nay

0n this co¡rpressor only six of lhe eight
cyl lnders have an unloader sleeve'  and
unloader pins and springs. The other
two cyl índers ! ' i11 not unload,

Later 1n this lesson, wer11 cover the
other co¡nponeúts in the ünloader system.

*Refer to the Carr ier Service Training
book on Capacity Control  (GTclA-t0l ,
020-300) for cor¡plete detaí ls on how the
unloader systen works.

66, Next,  \1rer1l  check out the piston
and connect ing rod assenbly.  Renove the
r i n g s  f r o n  t h e  p l s t o n ,  u s i n g  a  r i n g
expande¡.

After removing the r ings, lhrow them
alray. Donrt  t ry to reuse them. I f  you
do, Ehey nay not seat Properly;  this
wi l l  cause oi1 to blow by the piston and
a loss of conpresslon.

67. Renove the piston fron the connect-
1ng rod, To do this,  pul l  out the lock
r i n g s  o n  c a c h  s l d e  o F  r h e  p i s t o n  p i n .

65. I \ ¡hen checking ¿he cyl inder sleeve,

1 9



Knock out the p1n using a hamxüer and a
b r a s s  r o d  o r  a  s o c k e t  á n d  e x L e n s i o n .  T f  

Iy o u ' r e  u s - L n g  á  s o c k e t  á n d  e x L e n s i o n ,  u s e
a  d e a d  b  l o w  o r  o t h e r  s o f t - f a c e d  h a m e r
to preven! the extensíon f¡oÍ l  being . t ,

danaged. I f  the pin is frozeü, i t  wl1l  i .
have to be pressed out.

Label the piston pin
back lnto the sane

check the pln, the
cornect lng rod for
then, i f  necessary,

so that you put l t
p lstoú when you rre

plston, and the
wear and replace

, , , , ) . .  -s

,€:x)

69. Also, c lean the oi1 hole at the top
o f  t h e  c o n n e c t i n g  r o d .  l f  I r r s  d i r r y ,
t h e r e  n a y  n o t  b e  a n o u g h  o i l  g e t t i n g
bet\reen the piston pin and bushing.
This car result  in excessive wear and
e v e n t u a l l y  E h e  p i s t o n  o a y  s l á p  a g a i n s r
and danage the valveplate.

68. Don't  forget to check the pislon
p1ú bushiüg ín the coÍnectíng rod, shoL'n
on the 1eft ,  and the connect ing rod
bearing inserts.

I f  the bushing is ! , /orn, don' t  tLy to
r e m o v e  i c .  l l s e  a  n e u  c o n n e c t i n g  r o d ;  i l
i r i l l  a lready have the bushlng instal led.

I J h e n  r a i n s t a l l j n g  r h e  p l s t o n  p i n ,  í t
s h o u l d  b e  a  t i g h t  f i r  r h r o u g h  t h e
p i s t o n .  l f  i l ' s  n o r ,  r e c h e c k  t h e  p i n
and plston.

70. Now, reassemble the connect ing tod
and piston in the reverse order that
they wete disassenbled.

AIso, instal l  the lock r ings so thar
thelr  gap is at the 3 or 9 orclock
p o s i t i o n .

Once the lock r ings are in place, check
each one to nake sure 1t canrt  be noved

20



b y  f l n g e r  p r e s s u r e ¡  i f  i t . c a n ,
h e ! ¡ o  r ó  t ' é  i a ñ l q ¡ a ;

71. Before Lnstal l lng the new xinge,
check lhem fírs! ;  donrt  assur0e theytre
oK.

Iüsert  each r ing separately ln the
cyl inder sleeve approxinately 3/8 of an
inch froln the top. Then, ch€ck the ring
gap. I f  1t 's not w1th1n the tolerances
shown in the l,Iear l-imits Chart and the
slaeve is oK, donrt  use thst r íng; get
another ne\¡ one.

The o11 r lngs go into the third and
fourlh grooves fro¡n the top, wíth ei ther
side up.

llo¡{eve!, r¿hen lnstalllng the compression
ríngs, r¡hlch go into the top two
grooves, the narked side goes tonard the
i ^ ñ  ^ f  * L ó  ñ l  c r ñ n

*The 5I l  extended stroke coEpressors have
alunlnunl pistons and use oÍ1y three
ringa --  two conpresslon and one oi1.

73. Make sure that you stagger the r1ñg
gaps around the piston so that yoü donrt
hsve oil blow-by and a loss of con-
presslon.

lleasüre the side clearance betireen the
r1Íg añd piston; refer to the l,/ear
Llni ts Chart  for the clearance. I f  the
clearance isn' t  wlthln the l in i ts and
the piston checked out 0K, replace the
rÍng,

AIso, check to nakc sure the r ínge nove
freely,  I f  they don'! ,  c lean the piston
grooves.

72. T}: .ete are four r ings p€r
two conpression and t \ro oi l .*
rlng expander when tnstalhng
Instal l  the r lngs start lng at the
and irork up.

PasEon;
Use a
then.

2 l



74. Anv t lne new r ings are jnsEal led

r , ¡ i t h  t h e  o t d  c v l í n d e r  s l e e v e s ,  b r e á k  t h e

h a r d .  p , l a z e d  s u r f a c e  o f  t h e  s l e e v e  c o

re. luce the wearing- ln Pcriod of the new

rínes. Use nüober 80 emery cloth and

cleán the sleeves thoroughly after

breaking the g1aze.

76. After you're done checking al l  the

conDonencs 1n each of the cyl  inders '

. n e c t  t ¡ e  c r a n k s h a f r  j o u r n á l  s .  T f  t h e y

are worn'  the crankshaft  caf l  be reground

, O l 0  o r  ' 0 2 0  b e l o v ¡  r h e  f a c t o r y  t o l e r -

ances l lsted in the wear Lirni ts Chalt '

Because this cornpressor has a center

main bearlng, we'11 have to reoove the

crankshaft  ñ check i !  ard the joürna1'

I lonrever,  before you do, check lhe end

play of the crankshaf l .

77, To do this,  f i rst  renove the bolt

an¿l \¿ashers and the drive key from the

end of the craÍkshaft .  Also, renove the

shaft seal asse¡Itb1y, \"hich includes the

cove¡P1ate (shonn in the center) '

I f  the dr lve key is frozen on Ehe shaft '

use a chisel  and hamre! to knock 1t oul '

Replace the key i f  You danage Í t '

2 2

75. When instal l ing the bearing inserEs

in the coúnecl ing rod and caP, náke sure

the knobs on lhe lnserts f i t  into the

notches on lhe rod and caP.



When renoving the seal assenblv '  you nay

h á \  r  r o  u s c  t n o  s c r e w d r l v c r s  c o  p r y  r t

loosc. Place the screÍtdr ivers 180'

apart  on the seal spr: ing, not the

78. Nor,  check the end play with a dial

indlcator or feeler gauge.

I f  you use a dial  indicator '  set i t  to

zero after yoü push the crankshaft  as

far foritard toÍard the pump-end as

possible. Then, PuLl back on the

crankshaft  as far as you can and lake a

readíng. Do thís at least t ! , ¡ ice tÓ nake

süre your r :eadíng Ís correct.

L .  E h e  e n d  p L a y  e x c e c d s  t h e  n a \  i m u m

. L j s t c d  i n  L h o  W L ¿ r  L i ú i t s  C h a r c .  r e p l a c e

the thrüst l tasher and two bearlng

One of the bearing washers that weive

s c e n  b e r o r e  i s ; n  t h e  P u D p - e n d  b e a r i n g

head, shown here in Che nídd1e.

The other bea¡ing l tasher and the thrust

washer are in froDt of the seal-end

b c a r i n g  h o u s i n g ,  s h o w n  o n  t h e  r i g h t '

next to the dr ive end of the conpressor '

Wei11 have a better look at these two
qrashers nhen the crankshaft  is removed'

79, Herers ho\, t  to measur:e the clearance
with a feefer gauge.

At the punp end, fou can check the
clear:ance between the bearing l tasher and
the counterweight,  whi le pul l ing back on

the crankshaft .  0r,  al  the seal end,
you can check between lh€ bearing l tasher
and thrust \ ,7asher,  i rhi le püshing the
crankshaft  forward.

BO. I f  there's too much end Play'  the
crankshaft  journals,  the connect ing rods

and bearing inserts,  the pistons'  and

cyl lnder sleev€s l t i11 wear qulcker.
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8 1 ,  A f t e r  c h e c k i n g  r h e  e n d  p l a y ,  h e r e ' s
lrhat you havc to do ro renove the
c r a n k s h a Í t .  S t a r r  i n g  a r  r h c  t o p  I c f t ,
gotng clockwlse:

Renove the pump-end cover and bearing
head a¡d loosen the center nain beár1ng
housing. To loosen rhis houslng,
r e m o v c  t h a  b e a r i n g  h o u s i n g  p t u g  o n  r h e
compressor casing, and t l le lockscrel¿ and
s e t s c r e w  b e n e a t h  i r . *  T h e n ,  s l í d e  o u t
the crankshaft  thtough the punp-end
opening.

*On a 5H86, 12O, arLd 126t renove rhe o11
l lne to the center maln bearing.

82. Wíth the crankshaft  re¡noved.
disassenble the bearíng housing. your11
have to cut the \r i res th¿t ¡un fron the
bolts to the housing. These wires, 11ke

t h e  o n e s  o n  t h e  o i l  f i l t e r  s c ! e e n ,
prevent the bolts fron loosening up.

A F t c r  r e m o v i n g  t h c  b o l t s  d n d  r a k i a g
apart  the housing, check thc bearing
inserts,  and replace them i f  necessary.

A1so, check the journal for the center
main bearlng.

83, Nor ' ,  renove the crankshaft  plugs
and €heck the oí1 passages. I f  rhe
passages are dir ty,  c lean then. Use
c o n p r e s s e d  a l r  o r  r e f r i g e r a n t .  D o n r t
forget to reinstal l  rhe plugs when
y o u ' r e  d o n e .  I f  y o u  d o n r t ,  o 1 1  r , ¡ i 1 1
f loe'  out of  these holes and the
conpressor nay lose a1l oi l  pressure.

Also, check and clean a1l rhe oi l  feed
tubes in the crankcase and replace any
that are broken. Replacenent tubes are
avai lable f ton Carr ier.*

*Coütact yolrr  Carr ier Distr ibulor for
lnstruct ions on how to f ie ld fabr icare
the toofs needed to replace the tubes.
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Shown on the r ight is a closer look at
r h e  o n e  t h a t  w a s  r c n o v e d  p r e v - i o u s l y ,  l t
was the ¡nost severely danaged of al l  the
b c a r i n g s  i n  L h e  c o m p r c s s o r ,  l h Í s  Í J \
have been the result  of  a co¡nbinatÍon ot

84. l tere are the olher tr ,7o r¡ashers that
your11 have to replace with new ones i f
the end play of the crankshaf l  is too

previously,  and misal ignnent between the
rñ .1  m¡  r^ r  ) t

*For complete detal . ls on the causes of
poor lubr icat ion and how to al ign the
compressor and notor,  refer to the 5F, I l
In8tal lat ion Instruct ions and the
Carr ier Service Training book - t !üy
c o n p r e s s o r s  F a i l  ( c T c 2 - 1 0 1 ,  O 2 O - 3 4 2 ) .

86. Keep in nind, l rhen this bearing or
any bearing is r ,rorn, i t  u111 not do the
job i t  nas designed to do - suppoÉt and
a l i g n  a  n o v i n g  p a r t ,  A n d ,  i f  1 t ' s  n o t
doing i ts job, i t  i . ' i11 also affect lhe
!¡ear of the other parts in the conpres-

For exaÉp1e, a uorn seal-end bearlng can
cause misal lgnnent of the crankshaft .
This in turn wi l l  cause the connectíng
rod bearings and crankshaft  journals to

So, any t ine you're checking a bearing,
nake süre you check al l  of  then and lhe
parrs that they suPport.

lubr icat ion,

O n e  i s  t h e  t h r u s t  w a s h e r . *  T t t s  l o c a t e d
on the crankshaft and ís sho\,,¡n on the

l h e  o L h e r  i s  r h e  s e a l - e n d  b e á r : n g
washer,  r¿hich you can see L'hen looking
through the hand hole cover toward the

\-  dr ive end of the coúpressor.  I t  I  s
located on the front of  the seal-end
ñ ' i n  } � o ¡ r i n o  h ^ ! ! c i ñ a

*Not al l  models have thrüst washers.

8 5 .  N e x t ,  c h e c k  t h e
for vear or damage '

seal-end bearing
and replace í t  í f
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Whether you're renoving or instal l ing
i t ,  the pu11er and jackscrew wi l l  be
posi l loned as sholrn heie. The dírect ion
of pul l  wiU be t t te saÍne in bolh cases.

87. To rcnove or instal l  the seal-end
bearing, use a pul ler shoulder and
j ackscrew.

C q  T h o n  ( a t  a r t  i n o  a r  r h ¡  i ^ n  l . f r

g o i n g  c l o c k w i s e )  p o s i t i o n  t h e  b e a r í n e  s o
that ¿he chamfered edge enters the
housing f i rs l .  Make sure the oi l  hole
in the bearing and regulator housing
l ine up, To do this,  the bearing rel ief
groove ¡nust be at the top. This groove,
l ike the one in the punp-end bearing,
distr ibutes the oi1 evenly around the
journal,  Now, press the bearing into
place ¡,r i th the pul1er and jackscreÍ.

90. The bearing ¡ors¡ be ínsta1led so
that l t  is 1132 of a¡t  inch below lhe
outside face of the bearing washer.

After l t rs lnstal led, look through the
regulator housing to make sure the hole
1n the bearing and housing are l ined üp.
Yourl l  have to remove the regulator to
d o  t h i s .

88, Before instal l lng the
blow out the oi1 groove in
housing and the oí1 l ine to

new beariüg,
the bearíng

i t .
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r h e  o í f  p ¡ e s s u r e  r e g u l á t o r ,  w h i c h
naintains the oi1 Pressure between 45 to
5 5  p s i .  E e r e r s  h o w  í t  w o r k s .

Not ice the cavi ty that the regulator is
screned into. I t rs always at crankcase
o r  s u c L i o n  p r e s s u r e . T h e  s u c t i o n

91. Now that werve checked oüt the
piston and connect ing rod assenbl ies,
the bearing ínserts,  the crankshaft  '  and
the purop and seal-end bearings, let '  s

h o v  t h e  o i l  '  l o u s  r o  t h c s c

Start ing at 1,  the oi1 f lows through the
oi l  screen to ¿he oi1 punp, at 2.  I rom
the punp the oi1 flor,¡s in t\¿o

pressure enters this cavi ty through ¡he
sane passages that the oi l  f lo\ ' ts throügh
t o  g e t  b a c k  t o  t h e  c r a n k c a s e ;  w e r 1 1
cover:  these oi1 passages next.

9 1 .  T n c  h o l e  s h o w l  h e r e ,  á r  ' .  o n  r h c
regulator a1lo\rs the suctÍon pr:esstre to
ei ier behind lhe Plünger.

ú a i n  b e a r i n s  j  o u r n a l . The second

crankshaf¿, at 3,  to the f i rs l  two
connectíng rod j  ournals and the center

direc!íon is through a ¿ube, at 4 '  in
r h e  c r a n , r c a s e  r o  t h e  s e á l - e n d  b e a r i n g
housing. From here the oí1 f lous to the
r e g J L a t o - ,  a L  s ,  w h i c h  w e i  l .  t á k e  a
closer look at in a nonent;  and through
the crankshaft  to the second t t 'o con-
nect ing rod journals.

d i r e c ¡ í o n s . one is through the

is pushed
the hofes

t h e  o 1 1  p r e s s u r e  i s  4 5  t o  5 5
suct ion Pressure, the Plunger

back and the oi1 f lows throügh
on ¿he r:egulator near the

of the plunger,  at  2.

9 2 N o u ,  l e t r s  t a k e  a  c l o s e r  l o o k  a t
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T h e  o i l  f t o w  w e r v e  j u s t  c o v e r e d  i s  f o r  a
5 H 8 0 .  I t t s  b a s i c a l l y  t h e  s a m e  f o r  r h e
o t h e r  c o n p r e s s o r s ,  e x c e p t  f o r
sl1ght varíat ions due to rhe nurnber of
cyl inders and crankshaft  design.*

*Afso, i f  the comp¡essor is equipped
r,¡ l th an oi1 f i l ter or cooler,  the f lou
w i f f  b e  d i f f e r e n t .

95. Fron the regulator,  the oi1 f lo\rs
t h r o u g h  a  p a s s a g e ,  a t  r ,  t o  t h e  s h a F t
seal assenbly.

The area around the shaft  seal f i l ls
wlth oí1 to prevent the bel lows and
carbon seal f ron cracking.,k When this
a r e a  f i 1 l s  w l t h  o i 1 ,  t h e  o i l  w i l l  t h e n
f lor¡  through á passage, at 2,  back to
the crankcase.

*The oi l  tenperature should also be kept
below 160"F, to prevent prematur:e seal
fai lures. An oi1 cooler nay be required
t o  d o  t h i s .

97. NoÍ ' ,  1et 's the ünloader
systen, whích is operated by oi l  pres-

l s t a r t l n g  a t  t h e  E o p  l e l r ,  g o i n g
clockl . ' lse) ,  i t  consisrs of a capacity
c o n t r o l  v a l v e i  a  h y d r a u l i c  ¡ e l a y * ;  r h e
unloade¡ power elenent assemblies; and
t h e  u n l o a d e r  s l e e v o s ,  p i n s ,  á n d  s p r i n g s .

0n a 5H80, \"hich ls rhe conpressor ve
"tearingrr dor. 'n,  there are slx

cyl inders that can unload. So, there
L' i1I  be six unloader power elements and
six unloader sleeves; each sleeve wi l l
have six pins and springs.

*The capacity control  valve and
hydraul ic relay are in the punp-end

the 5H40-88, the punp-end
bearing head on the 5H120 and 126, and
thc hand hole cover on the 5F40 and 60.96. In the c¡ankcase

nist  and oi l  squir t ing
the rod bearings and
lubricatas the cyl inder
piston pins, and r ings.

there ls an o11
out fron between

journals \rhlch
!ra1ls,  pistons,

2a



above the control  valve sett ing, the
control  valve closes. This reduces the
anount of of l  drainlng out of í t ,  at  I ,
to the crankcase.

The control  valve senses €uct ion pres-
sure through a tube, at 2,  connected to
the crankcase. Thls tube runs through a
sürge ch¿rnber, at 3, to daÍI}pen out afly
f luctuat ions in suct ion pressure, i rhtch
could affect the operat ion of the
unloader systel1,

The sett ing of the control  valve is
f le1d adjustable by turning i ts valve
sten (not shonn here) on the outside of98. Next,  1et 's eee how the unloader

we w111 not cover In deta11 the opera-
t lon of the hternal parts of the
control  va1ve, the hydraul lc relay, and
the power element assenbly.  A1so, we
ui11 not cover how to adjust the control
va1ve. For this infornat ion, refer to
the Carr ier Service Trainíng book -
capacity Control  (cTClA-101, 020-300).

Not ice the port  here, at  l ,  on the
punp-end bearing head. I t  suppl les o11
from the pünp to a port ,  at  2,  in the
punp-end cover.  The oi1 then f lows
through a tube, at 3,  to the hydraü1ic
relay. From the relay, the o11 f lo! , /s
t h r o u g h  t h e  c o n r r o l  o i 1  p r e s s u r e  l i n e ,
at 4,  to the control  valve, 100. As the anount of oi1 draining from

the control  valve 1s reduced, the oi l
pressure wl l l  bu1ld up in the hyd¡aulíc
r e r a y ,  a L  L t r r s  x a p p e n s  t  a
piston in the relay ¡¡ i l1 nove and open
the ports !,rhich allor¿ oil to flor¿
through one or nore of the tubes, at 2,
that supply the oi1 to the po\,rer e1e-

Ilor,/ Írany tubes the píston allows the oil
to f lo ir  through !r i l1 be determined by
hor,7 úüch the cor lro1 valve closes.

l lhen the suct ion pressüre r ises
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101. The oi1 then f lows through
ports ín the pump-end cover,  at  I
the punp-end bearing head, at 2.

103. As the oi l  f lo! ,rs lnto each unloader
poirer element asse¡nbIy, therers a piston
and rod inslde of i t  whlch is pushed up,
causing the unloader fork to pivot doL'n.
This al lows the unloader sleeve, and the
unloader spr lngs and pins to drop, and
the suct ion valve to seat,  The cyl lnder
1s noir  loaded.

104. Now, here's úhat happens when the
suct ion pressure drops below the conrrol
valve sett ing, Start lng at the top
' I  

o f  r  o ñ i ñ d  ^ l ^ ^ L q l c r .

The control  valve opeÉs, al lowing oi l  to
drain out.

This reduces the o11 pressure on the
h y d r a u l i c  r e I á y  p i s r o n .  A  s p r i n g  i n  t h c
relay then moves the piston to close off
the ports,  stopping ahe f lou of oi1 to
one or moÍe of the poirer eleÍrent assen-
bl ies. l low nany ports are closed is

the

o
t h c  o i l

enters the tubes ln  the cr :ankcase
connected to the power e lements.
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deterr¡lned by hor¡ úuch the conlro1 vafve

when the f lon of oi1 stops, the¡e are
spríngs lnsíde the unloader Power
element assembly which push the unloader
piston and rod doi, tn,  causing the rrnload-
er fork to pivot up, This al lo!¡s the
unloader sleeve, pins and spríngs'  aüd
the suct ion valve !o r ise'  The cyl inder
is no\r  unloaded.

A1so, when the unloader piston ls püshed
down, the oi1 is forced out of a drain
or the power elenent and hydraul ic
re1ay.

l O 5 .  N e x t ,  w e r 1 l  c o v e r  h o u  t o  c h e c k  o u t
thé unloader systen.

I" Ie r  11 start  \ r i th the control  valve.
Start ing at the top 1eft ,  goíng clock-

Backsea! i¿s adjust ing stem. Then'
r :enove the cont lol  oi l  l ine fron the
valve and hydrat l lc r .elay. Not ice that
the l ine is soldered lo a cover on the
relay, To renove the l ine here, unbolt
the cover.  Thls l ine also connects to
the punp-end cover.  But don' t  t ry to
remove i t  at  this point;  í t  r  s pressed

106. Move the l ine out of the way so
t h á t  y o u  c a n  a p p  l y  r e l r i g e r a l t  o r  a i  r
pressure to the va1ve. Be careful  not
to kínk the 1ine. Here we are using a
f lare reducer f i t t lng to cornect the
hose to the valve.

l , I i ¡h pfessure appl ied, check for f1o\t  at
the oi l  drain on the va1ve. There
should be Ho0ever,  You
t r o n t s c r r  t h e  ¿ d j u s ¿ i n g  s t e m ,  t h c r c
should be f low and i t  shoufd increase.
I f  the valve isnrt  operatíng proper: fy '
r e p l a c e  1 t .

I 0 7 .  W l t h  t h e  c o v e r  s t i 1 1  o f f  t h e
hydraul ic relay, check the movenent of
i ts piston by püshing on i t .  I t  should
move f leely.  I f  the plston isnr l  r iovlng
freely,  you'11 have to replace the purnp-
end cover.  The hydraul ic relay cannot
be ordered separately,  except on a 5It120
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After yourre done checking our rhe
control  valve and hydraul ic re1ay, donrt
r e c o n n e c ¡  t h e  c o n r r o l  o i  I  l i n e  y e r ,
Y o u ' v e  s t i I 1  g o t  t o  c l e a n  o u t  a l l  r h e
tubi¡rg ín the punp-end cover rhar
supplíes oi1 to the unloader:  systen.

108. But before you do, you should check
out the control  oi1 srraíner and or i f lce
á s s e m b l v . *  l h e  s t r á i n c r  h e l p s  t o
pr:evenr the tublng fron gert ing plugged
by any netal  f l l ings or other part ic les
i n  t h e  o í 1 .  I r r s  l o c a r e d  i n  r h e
pump-end cover passage r.rhich suppl jes
oi l  to the ünloader systen.

T o  g e t  t o  c h e  s L r a í n e r  á n d  o r i l i c c ,
y o u '  I  I  h á v e  t o  r e n o v e  a  p l u g  a n d
setscrew. Then, re¡nove rhe strainer
with a piece of \ r i re,  or paper cl ip l ike
w e ' v e  d o n e  h e r e .  I f  t h e  s t r a i n e r  l s
t o r n .  r c p l a c e  i t ;  i I  i r ' s  d i r t y ,  c l e a n
ít  with sofvent.  After you'¡e done
checking the strainer,  reinsral l  i r .

Afthough the stralner protects the
tubing, there 1s sr i11 a chance thar
sonething nay get by. So, any t ine
you're checking our rhe unloader co¡npo-
nents, you should clean out the tubíng.

:r  On the 5F20 and 30, and the 5H120 and
1 2 6 ,  r h e  s L r a í n e r  ¿ n d  o r í  f i c e  a r e
separate. Refer to rhe Instal la¿ion
Instruct ions for their  locat ion.

Then, apply pressure to each of t t le oi1
ports ln the punp-end cover and atso the
ones 1n the punp-end bearing head, whtch
match up with them,

Tt is very unl ikely that any of rhe
tubes in the unloader systern ni11 be
plugged. But i f  rhey are, applying
pressure wí l l  c lean then out.*

*I f  a1t the conponenrs in the unloader
syste¡n check out 0K, bur the co¡npressor
d o e s n r t  l o a d  o r  u n . l o a d  p r o p c r t y ,  r e f e r
to the Tr:oubleshooring cuide in the
T n s  c a  l I a  t  i  o . 1  l n s r r u c t i o n s .

e

1 0 9 .  T o  c l e a n
pump-end cover,

I i rst ,  nake sure

out the tübing in the
hereis what you should

the control  o11 l ine is

the unloader
and the tubes

l l 0 .  N o r ' ,  l e t ' s  c h e c k  o u t
poÍ/er element assenbl ies
connected to the¡n.
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Apply p¡essure to each of these tubes at
the ports on the conpressor she11. The
unloader foiks should drop when pressure
ís appl ied and then r ise \¿hen pressure

1 1 1 .  I f  t h e y  d o n r t ,  r e n o v e  t h e  p o w e r
element.  To do this,  your11 have !o
reach in through the hand hole and
renove lhe t l { 'o a1len head scrers thar
attach i t  to the internal suct ion
nanifold.

With the power elemenl removedr apply
pressure again to make sure the tube is
clean. You should feel  f low at the
suct lon manifold froÍr  \ , rhere the power
e l c m c n t  w a s  r e m o v e d .  l f  y o u  d o n r r ,
apply pressnre in the direct ion opposire
nonnal oi1 f low.

Also, nake sure thar you check rhe
u n l o a d e r  f o r k  h e i g h r .  I f  i r ' s  n o r
within the l lmirs specif ied in the
Instal lat ion Ins¿ruct ions, ¡eplace rhe
f o r k .  I f  y o u  d o n r r ,  t h e  c y t i n d e r  n a y
not unload.

After checking our the power element,
reinstal l  i t  and apply pressure ro nake
s u r e  i t t s  o p e r a t i n g  p r o p e r l y .  I f  i t i s
not,  replace the conplere power €lenent
assenbly.

When checking out and servicing only the
u n l o a d e f  s y s t e n ,  i ¿ ¡ s  n o r  n e c e s s a r y  t o
renove the crankshaft ,  1lke i . 'e dld here.

1 1 3 .  I l o n e v e r ,  y o u ' 1 1  s t 1 1 1  h a v e  t o
remove the cyl inder sleeves, and the
piston and connect ing rod asse¡nb1ies.
When renoving these conponenrs, t ry to
pül l  then oüt together.  I f  rhe sleeve
is renoved fron the pisron, your1l  have
to lnstaf l  new t ings and break the glaze
in the sleeve. I f  you rry to reuse rhe
o l d  r i n g s ,  ( h e v  m a y  n o r  s e a t  p r o p e r l y .

1 1 2 .  T h e n ,  t a k e
and clean i t , any darnaged
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114. NoÍ,  letrs reasse¡rble the coúpres-
sor.  (Start íng at the top lef t ,  going
clockwise. )

Flrst ,  place the center naif l  bearing
housing on the crankshafr.  As the
crankshaft  is being insral led, l ine up
the setscre\r  hole in the bearing housing
with the hole in the coüpressor she11,
Once the bearing housing is ln place in
the comp¡essor,  you nay have to tap rhe
housing up or dor,rn to l ine up the holes,
You can use a hanner and brass rod to do
this,  Then, instal l  the punp-end
bearing head and cover.  Next,  lnsert
the setscrew and t ighten i t  r , ¡h11e

Do not take a chance with rhe o1d one.
I t  I  s hard to tel1 wherher or nor the
bel lows or carbon r ing, or the sear on
the coverplate, I 'ere damaged when the
assenbly was renoved. I f  ány of rhen
nere danaged, refr igeranr and oi1 could
feak out of the conpressor.

116, To make i t  easler ro fo1lor^¡ rhe
steps for instal l ing the seal assenbly,
i re 've removed the crankshaft  f ro¡r  the

Make sure the dr ive end of the crank-
shaft  is c lean and free of rust,  pol ish
i t  \1¡ i th crocus c1oth, í f  necessaly.

Apply conpressor oi1 to rhe seal assem-
bly bel lows, carbon r ing, ánd
coverplate. Also, lubr icate rhe shafr ,
at  ahe dr ive end,

rotat ing the cr:ankshaft . A f t e r
t lghtening the setscrew, instal l  the
lockscrew and plug,

I  I  5 .  W í  t h  i h e  c r a n k s h a f t  i  n  p l  á c c ,
instal l  a ne\r shafr seal assenbly,  This
i n c l u d e s  l s t á r ( - i n g  f r o n  t h e  l e f t )  r h e
coverplate, the carbon r ing, and rhe
bel lows asser¡bly.

1 l 7 .  B e f o r e  s l i d i n g  t h e
on the shaft ,  make sure

bel lows assenbly
Í ts dr iv ing band
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lugs are posit ioned 1n the seal retaíner

s l o t s .

SLide the assenbly onto lhe shaft  unt i l
the bel lows just starts to grab; then

118. Uslng the old seal coverplate and

carbon r ing, coüt inue Pushlng the

b e l  l o w s  ¿ s s c m b l y  o l  u n t  i I  i t s  s p r i n g
guide is t ight against the shoulder of

t h e  s h a f l .

With the bel lows assenbly in place '
instal l  lhe new carbon r ing ín the seal

retainei.  Make slrre the grooves in the

carbon rlng line üp !"ith the knobs in

1 1 9 ,  T h e n ,  í n s t a l l  t h e  n e w  c o v e r p l a t e
and t ighten the coverplate bolts.
Tightcn the bolts dov'n evenly to prevent

lnstalL lhe dr ive
washers at the
crankshaft ,

When instal l ing
replacenent back
sufe the f¡otol
al igned properly.
seal assenblY nay

key, and the bolt  and
dr: ive end of the

this conpressor or a
into the sYstero, I lake

and conpressor are
If  they arenr t ,  the

be danaged.

120. Now, instal l  the Pistons 1n Ehe

cyl inder sleeves'  Renenber,  this also

inclüdes the unloader sleeves, and the

ünloader sleeves and pins for those

cylínders set up for unloading.

Make sure the r ing gaps a¡e staggered

around .he piston. I f  they are l ined uP

r,¡ i th one arother,  o11 \ t111 bloí bv the
piston and there n111 be a lack of

A l s o ,  1 2 1 .  L u b r i c a t e  t h e
beveled surface at

3 5

piston ¡ ings and the
the lower edge of the

danage to the carbon r ing



cyl inder sleeve with refr igerant oi l .

Place the cyl inder sleeve upslde doirn on
a bench or other surface and push the
piston down ínlo the sleeve, ¡rhi le
compressing the r ings with your f lngers.

plston and connect ing rod assembly, make
sure the chanfered side of the
comectlng rod is facing the radiüs of
the crankpín (or journal) .  Don't
instal l  the rod caps yet.

122. Next,  instal l  the cyunder sleeve,
and the connect ing rod and piston al l
together into the cyl inder.

Don't  al1oir  the piston to cone through
t h c  t o p  o f  t h e  c y l i n d e r  s l e e v e .  T f  y o u
do, yoü \ ton' t  be able to push the piston
back down because the r ings wi l l  spr ing
out.  And, you can' t  püsh the piston al l
the way through because the botton of
the connect ing rod wi l l  not f i . t  throngh
the sleeve, So, you'11 have to renove
the r ings that go above the sleeve and
sl ide the piston out the bottoú. Then,

124. After seat ing the cyl inder sleeves
for the cyl inders that unload, rotate
then so that any t \" /o valwe l i f ter plns,
opposite one another,  are an equal
distance fron an inaglnary 11ne drawn
horizontal ly through the center of the
cyl i I Iders.

125, In this
w111 1lne up
sprlngs rdhen
stal led. I f
suct ion vafve

poslt ion the l i f ter pins
with the suc!1on valve
the valveplate iB ír-

they arenrt  11ned up, the
will warp .

t to 
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. BEFILL CRANKCASE

. IF STOREDI
1. EVACUATE
2. ADD HOLDING CHARGE
3. RAISE FRONT SO OIL

FILLS SHAFT SEAL HOUSING
. IF RE-INSTALLED:

1. BEFER TO INSTALLATION INSTRUCTIONS
FOR:
-IVOUNTING
-WRING
-CHARGING
-[¡OTOR ALIGNI\¡ENT
-STABT-UP

. FIND & COBRECÍ PROBLEI/ THAT
CAUSED FAILURE

128. After the conpressor ls báck
together '  ref i1l  the crarkcase with the
correct arnount and type of oi1 l isted in
the Instal lat íon InstructÍons.

I f  the conpressor is going to be stored
for futüre use, evacüate and add a
refr igerant holding charge. A1so, raise
the front of  the conpressor so í t rs high
enough for oi l  to f i l l  the shaft  seal
housíng. Thís t{ i l t  prevenl the seals
fron drying oüt and cracklng or tear ing.

I f  yourre going to reinslal l  the com-
pressor,  refer to the lnstal lat ion
Instrüct loús for delai ls on Drount ing,
\r i r ing, charging, notor al ignment '  and

start-up.

hihether the compressor is going to be
stored or instal led, nake sure you f ind
and co¡rect the problem that caused the
f á i l u r e ,  T f  y o ' i  d o n ' t  y o u ' L l  p ¡ o b a b l y
be rebüí lding another compressor.

129, This conpletes our traíning lesson
on hor.r  to rebui ld Carr ier '  s 5F and I-
co¡r¡pfessors.

The informal lon ln this l rai ; ing lesson,
along wlrh the Instal lat ion, Start-upr
and Service lnstrüct ions, r¡ i l l  g ive the
service person the background necess¿ry
to ident i f l '  a l l  the conpressor cornpo-
nents and detennlne the proper procedure

Thls prograú ras produced in Syracüse,
New York, by the Carr ier lactory Service
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126. NoÍ,  instal l  the rod caps so that
their  chanfered slde is also facing the
radius of the crankpln.

A f t e r  j n s t a l L i n g  e a c h  p l s r o n  a n d
connect ing rod asseúb1y, check for
binding. To do thls,  hold the cyl índer
sleeve ln place wlth i rashers and bo1ts,

shown here. Then rotate the
c r a n k s h a f t .  I l  t h e r e r s  b i n d j n g ,  t h e
chaúfered side on the rod or rod caP
isnrt  facing lhe crankpín radlus. so
you¡l1 have to remove I t  and reinstal l
i t  in the r ight direct loú.

-?E----,--qr

127. Next,  instal l  the valvepfate
assenbl ies, the cyl índer heads'  and the
hand hole covers. And, don' t  forget to
renove the suct ion valve cl ips frorü the
valveplates.



External Component and Connetion Port betion u

SF2O-Pump End
1 Oil Pump Pressure (Hi-Side Oil Pressure

Switch E¡ther Location)
2 Oil Fill Lo-Side (Oil Pressure Switch)
3 1/s" ODF Suction Service Valve

4 7/e" ODF D¡scharge Service Valve
5 O¡l Pump Rotation Arrow
6 Crankcase Heater Casing
7 Oil Drain Plug

SF2O-Drive End
1 Low Pressure Control Connection
2 High Pressure Control Connection
3 l/an¡fold Cover (Access to Suctioh Stra¡ner)

4 Oil Pressure Regulator
5 Oil Level Sight Glass
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External Component and Connetion Port Location

5F3O-Pump End
1 Oil Pump Pressure (Hi-S¡de Oil Pressure

Switch Either Location)
2 Oil F¡ll (Lo-Side O¡l Pressure Switch)

3 1sls" ODF Suction Service Valve (Remove
Valve for Access to Suction Straine0

4 Low Pressure Control Connection (Hidden
Under Valve Stem)

5 Oil Pump Rotat¡on Arrow

5 Crankcase Heater Casing

7 Oil Drain Plug

5F3O-Drive End
1 High Pressure Control Connect¡on
2 1%" ODF D¡scharge Service Valve

3 Oil Pressure Regulator
4 Oil Level S¡ght Glass
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External Compnent and Conn*tion Port Loetion .-

5F4O-Pump End
1 Capac¡ty Control Valve
2 Capacity Control Oil Pressure
3 Pneumatic Control Connection
4 Oil Pressure Regulator
5 Oil Pump Pressure (Hi-Side Oil Pressure

Sw¡tch Either Connection)
6 O¡l Fill (Lo-Side Oil Pressure Switch)

7 13/s" ODF Discharge Serv¡ce Valve

8 15l8" ODF Suct¡on Service Valve

I Low Pressure Control Connect¡on
10 O¡l Pump Rotat¡on Arrow
1l O¡l Drain Plug

SF4O-Drive End
1 O¡l Level S¡ght Glass
2 H¡gh Pressure Control Connection
3 Suction Manifold Cover Plate (Remove

for Access to Suction Strainer)
4 Crankcase Heater Casing



, ExternalCompnentandConnetion Port b@tion

5F6O-Pump End
1
2
3
4

a

6

I

Capac¡ty Control Valve
Capacity Control Oil Pressure
Pneumat¡c Control Connection
Oil Pump Pressure (Hi-Side Oil Pressure
Switch E¡ther Connection)
Oil F¡ll (Lo-Side Oil Pressure Switch)
Suction Manifold (Remove for Access to
Suction Strainer)
Oil Pump Rotatjon Arrow
Oil Dra¡n Plug

5F6O-Drive End
1 Oil Level Sight Glass
2 Low Pressure Control Connection

3 H¡gh Pressure Control Connection
4 2Y8" ODF Suction Service Valve

5 1sls" ODF D¡scharge Serv¡ce Valve
6 Crankcase Heater Casing
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External Component and Connetion Port Location

5H4O thru 5H86 Typical
Left Side Pump End
Gonnection
1 Connection to Oil Cooler (Sleeve Locat¡on)
2 Oil Pump Pressure (Both Locations) use either

for H¡gh-S¡de Oil Pressure Switch Connection
3 open¡ng to Crankcase (Low-S¡de O¡l Pressure

Sw¡tch Connect¡on)

5H4O thru 5H86 Typical
Right Side Pump End
Connection
I Pneumatic Control Connection
2 Capacity Control Valve
3 O¡l Pump Rotat¡on Arrow
4 Capac¡ty Control Oil Pressure
5 Oil Fill Plug
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i ExternalCompotrentandConnetion Port Loetion

5H4O-PumP End

2
3
4

5H4O-Drive End
1 Suction/D¡scharge Man¡fold Cover (Remove

for Access to Suction Stra¡ner and H¡gh
Pressure Rel¡ef Valve)

2 Oil Pressure Regulator

3 Crankcase Heater Cas¡ng

Oil Pump Pressure also Connection at 9:00 on
Per¡phery of Bearing Head (H¡-S¡de Ort
Pressure Switch Connection)

Capac¡ty Control Valve

Pneumatic Conüol Connection

Opening to Crankcase (Lo-Side Oil Pressure
Switch Connect¡on)
(Not Visible Here) 10:00 on Per¡phery of
Bearing Head-Connection to O¡l Cooler
(Sleeve Location)
Hi-Side Control Connection
2Ys" oDF Discharge Serv¡ce Valve

Low Side Control Conneclion

Oil Pump Rotation Arrow

O¡l Fill Plug
Capacity Control Oil Pressure

Oil Level S¡ght Glass

6

7

8
\-, e

1 0
t 1
't2
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I T

External Comporrent and Conn*tion Port Lmtion

5H6O-Pump End
1 Oil Pump Pressure also Connection at 9:00 on

Periphery of Bear¡ng Head (Hi-SideOil Pressure
Switch Connect¡on)

2 Capacity Control Valve
3 Pneumatic Control Connect¡on
4 Opening to Crankcase (Lo-S¡de O¡l Pressure

Sw¡tch Connect¡on)
5 (NotVisible Here) 10:00 on Periphery of Bear¡ng

Head-Connect¡on to Oil Cooler
(Sleeve Locat¡on)

6 37s" ODF Suction Serv¡ce Valve
7 37s" ODF D¡scharge Service Valve
8 Suction Manifold (RemoveforAccess to Suct¡on

Strainer and High Pressure Rel¡ef Valve)
I Low S¡de Control Connect¡on

l0 Oil Fill Plug
1 l O¡l Pump Rotation Arrow
12 Capacity Control Oil Pressure
13 O¡l LevelSight Glass
14 Oil Dra¡n Plug

5H6O-Drive End
I High Side Control Connect¡on
2 O¡l Pressure Regulator
3 Crankcase Heater Casing



r, . Exter nal Com@nent and Connect ion Port Locat ion

Oil Pumo Pressure also Connect¡on at 9:00 on
Periphery of Bearing Head (Hi-S¡de Oil
Pressure Sw¡tch Connection)
Capacity control Valve
Pneumatic Control Connect¡on
Opening to Crankcase (Lo-S¡de Oil Pressure
Sw¡tch Connection)
(Not Visible Here) 10:00 on Per¡phery of
Bearing Head-Connection to Oil Cooler
(Sleeve Location)
Remove for Access to Suction Strainer

37s" ODF Suction Service Valve

3%" ODF D¡scharge Serv¡ce Valve

H¡gh Side Control Connection
Low Side Control Connect¡on
Access to Center lvlain Bearing Retain¡ng
Screw

l2 O¡l F¡ll Plug
13 O¡l Pump Rotat¡on Arrow
14 Oil Level Sight Glass
15 Capacity Control o¡l Pressure
16 Oil Drain Plug

5H8O-Drive End
1 Remove for Access to High Pressure

Relief Valve
2 Oil Pressure Regulator
3 (2) Crankcase Heater Casings

SH8O-Pump End

3
4

7

\. )_. 8- 9

t 0

t 1
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E xter nal Component and Con n*ti on Port Lrcat ion

5Hl2O Pump End
1 O¡l Pump Pressure After Filter
2 O¡l F¡lter
3 Oil Pump Pressure Before F¡lter
4 Gas Equal¡zat¡on Connection
5 O¡l Equal¡zat¡on Connection
6 4/s" ODF D¡scharge Serv¡ce ValYe
7 High Pressure Relief Valve
8 4/s" ODF Suction Service Valve
9 Suction Manifold Cover Plate (Remove for

Access to Suct¡on Stra¡ner)
10 O¡l F¡ll Plug (Lo-Side Oil Pressure Sw¡tch

Connect¡on)
11 Pneumat¡c Control Connection (Above

Capacity Control Valve, but Not Visible)
12 Capac¡ty Control Valve
13 O¡l Pump Rotat¡on Arrow (on Cover Plate)
l4 Capac¡ty Control Oil Pressure
15 O¡l Drain Plug

5Hl2O Drive End
I (2) Crankcase Heater Casings
2 Access to Center lvlain Bearing

Retain¡ng Screw
3 Oil Level S¡ght Glass
4 Oil Pressure Regulator
5 Oil Pump Pressure (Hj-Side O¡l Pressure

Switch Connection)
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