
4. MODEL
osG

OPERATION AND SERVICE MANUAL
OsG COMPRESSOR

ffim*
cafiier T.ansicold oivision, G.ii€r CoEor.tion, PO Bor 4a05, SvFcu$, NY 13221 ' Prinled in U s A'

O Ca(ier Corpo.arion 1983



Pt TABLE OF CONTENTS

Section
Page

l - l
7-2
1-2
1 - '

l -3

1.3 Detai led Descriptton.
1.3. 1 Suction and Discharge Valveg

DESCRIPTION
1.1 Ceneral DescriPtion

1,3,3 Lubrication System . .

1,2 Compressor Reference Dats . . '  . . . .

1.3,2 Capacity Control Unloaders . .  .  .  .
1.3, 2.1 Electr ic Solenoid-Opelated UDloaders . .
1,3 .2 .2  Pressure-Opera ted  Un loaders  . . .  '

1, 3,4 Suction and Discharge Servlce Valves

COMPRESSOR REPLACEMENT

t-5

t-7

2-2
2-3

3-1

3-3
3-5
3-6
3-6

3-7
3-8
3-8

2-l2 . 1  C o m p r e s s o r  R e m o v a l  , . . . . ' .
2.2 Compressor Replacement
2.2.1 Instal l ing Capacity Control Unloaders
2, 2, 2 lnstauing Compressor

COMPRESSOR MAINTENANCE
3,I Compressor Disassembly
3. t. t cvlinder Head and valve Plate Assernbly
g. f. Z gottom Plate, Stralner, and Comecting Rod Caps '
3. 1,3 Otl Pump and Bearing Head Assembly .
3.1.4 shaft seal and Crankshalt
3.2 Inspection ard Preparation for Reassembly
3 .2 .1  Cenera l
3.2.2 Oil Pump and Bearing Head Dlsassernbly and Repair'
3.2.3 Pistons, Ptns, atd Connectlng Rod6. . '  '
3,3 Compressor Reassembly
3 .3 .1  Genera l
3 .3 .2  P j s tons ,  Rods ,  and  R ing  Reassemb ly . .  " . . . .  3 -8
3.3.3 Crankshslt and Seal End Thrust Washer 3-9
3. 3.4 Oil Plrmp and Bearing Head Assembly and Thrust Washer . . . . . . 3-10
3.6,5 CoDnecting Rod CaPs . 3-11
3.3. 6 Check Valve, nelief valve, Strainer, and Bottom Cover Plat4 ' . . 3-11
3 . 3 . ?  S h a f t  S e a l  . . . .  3 - 1 2
3. 3.8 Suction and Discharge Valve Plate Assehbly snd Cylinder Head . . 3-13
3.3. I Suction Strainer . 3-74
3 . 3 . 1 0  A d d i n g o i l  . . . .  . . . . . " "  3 - 1 4
3.4 Reinstal l ing Compressor 3-14



Flgur€

l -1
7-2
1-3

t-7
l-8

2-7

3-2
3-3
3-4
3-5
3-6

3-8
3-9
3-10

3-12
3-13
3-14
3-15
3-16

3-18
3-19
3-20
3-21
3-22
3-23
3-24
3-25

LIST OT ILLUSTRATIONS

Solenotd-Operated Unloader, LoadedOperatlon .

Shaft Sed Cover and CarboD Washer Removal '
Shaft Seal Removal .
Oll Pump and Bearlng Head As8embly E)@loded Vlev

Model 05G Compreasor, wlth UDloaders
Cas Flow Tbrough Model 05G Cohpreasor Wlthout Capactty Control . . . .
Solenotd-Operated UDloader, UDloaded Operatiolr

he8sure-Opera t€dUDloader ,  LoadedOpera t loD.  . . ' . . . . . .  1 -5
Pre€sure-Operated Unloader' Utioaded Operatlol 1-5
Lubrtcatlon System 1-6
grc t lon  or  D ischarge Serv lce  V&lve  . . . .  ' . . . , .  1 -?

Removal ot Bypass Pt€ton Plug 2-2

C Y l t D d e r  g e a d  R e m o v & I .  .  . . . , . . . , . '  3 - l
Exploded Vtew of volve Plate Assembly. 3-1
valve Plate Removal , 3-2
Bottom Plate Rernoval . S-2
Bottom Plate alrd Oll Stralner Rehoved, 3-2
coDnectlng Rod Caps Removed 3-3
Plston Rtlgs Removed . . . . , 3-3
Ol l  Pump Cover  8nd Spr tng  Remova l  .  . . ' . . . . . .  3 -3
Bearlng Head and otl Pump cover Removed. 3-4
Oll Puurp Beartng Head As8embly and Thrust Washer Removel , 3-4

PaSe

l-1
1 -3

CoDn€ctlng Rod, Ptston, ald Pin .
InEtalltng Pi6ton Rod Asdemblies arld S€al Erd Thrust Waaher.' . . . . . . .

3-5
3-5
3-6

3-8
3-9Plston Rings

Inst&lltng Otl hrmp and B€aring ltead Assembly and Pump Eld
Tbruet Washer

hstalling Plstons
3-10

3-t2
3-12
3-r3

3-13
3-14
3-15

Shaft S€al Exploded Vtew.
Instauipg Shajt Seal . . . .
lnstalling S.rction Valves and Stralner
Installing Valve Plate abd Gasket
C h e c k l D g S l c t l o n v a l v e  . . . . '
IDs ta l l tDg  D tscha rge  Va lv€  and  Va lve  S top  . . , . . . . .
Model 05G Cotopreasor Exploded vi€w

LIST OF TABLES

Table Page

3-16
3-16?-2

Torque Values
Wear Limits

l i



e\) SECTION 1

DESCRIPTION

The Carrier Transicold Model OsC compressors are deslgned for refrigeratlon and

alr conditioning applications. These compressors are of the open, reclprocatlng type'-tbat

is, of positive 
"aispl 

acement. A crankshafi, connecting rod6, pistons, and reed type valves

"""o-pli"h u.po" "ompression' Compressor wear is minimized by -splash lubrication and

force fied lub;ication,- which is accomplished by an oil pump driven directly from the end of

the compreseor crankshaft.

The tapered end ol the crankshaft' which extends outslde- th€ crankcase' ts edaptable

to a variety oI; irect drive mechanisms. se€ f igure 1-1. A mechanical seal prevents re-

frigerant leakage where the rotating shaft passes through the crankcase'

The compressor is equipped with flanges fof connecting suction and discharge

service valves, ionnections ire ilso provided for pressure gauges and saJety cutout swltches.

e sight glass provides a means of checking oll level in the compressor crankcase' A draln
pfrg1""ilit"t"i draintng of oil from the cr;nkcase and an oil fill plug enebles additlon of oll

iuh""n n"""""ury. A bo;tom plate Plovides access tbrough the bottom ol the crankcase for

maintenance.

Capacity of the Model 05G compressor 16 determlned by plston displacebent and

clearance, suction and discharge valve size' compressor speed' suctlon afld dischllge
pressure, type of r'efrtgerant, and unloader solenoid valves.

1. 1 CENERAL DESCRIITION

UNLOAOER
SOLENOID

}IIGH PRESSURE
CONNECTION

PRESSURE
CONNECTION

orL

orL
SIGHT

SUCTION SERVICE
VALVE FLANGE

TAPERED
SHAFT

OIL FILL PLUG
LEVEL
GLASS

OIL DRAIN PLUG

BOTTOM PLA]E

Figure 1-1. Model 05G CoDPressor'

1 - l

with Unloaders



1 , 2 COMPRESSOR REFERENCE DATA

MaDufacturer

Model No.

No. of cylider8

Bore

Stroke

Operattng Speed
MlDimum Speed (for lubrlcation)

Horaepower

Otl Charge

weight oess servlce valvea)

Approved Otl8t
$D Otl Co.
Dupont
Texac!

Carrier Translcold

05G

6

2" (50, 8 Dm)

1_1dl16', (49.2 mm)

l35O to l960 rpm (1?50 rpm, nomlnal)

900 rpm

15, Doelnal

8.0 pints (3. ?8 l itres)
165 lb (?5 kg)

glltt8o 3GS
Zephrcn 150
wPI 132

rflOTE: The above olls are sultable for uae wlth redprccatlng- 
compressore uslng R-12 or R-22 and wtth ev;poratoi
temperatures above -4oof (-40oC),

DDTAILED DESCRIPTION

I.3, 1 SUCTION AND DISCHARGE VALVES

The compresaor uses roed typ,e auctlon and dlach&rge valvee rnade of h8hest
qualtty steel for long lile. The valves operate agslnst hardeDed htegral reats tn the valve
plat€.

The plstons tnove ln a stlalght ltne, but altenstely lD dlvergent dtrectlons. The
downstroke of tlle plston adrnlt8 refrtgeraot gae through tle Buction valve, and theo com-
presses thls gaa on the upstroke, thoreby rstsihg tts t€Epersture and pr€s6ure, The
compreaEed gas ls pr€vented from re-eDtertng the cyllnd€r on lts lext do$'trstloke by the
coDpreaaor dlacharge valve. See flgure 1-2 for I dlagram of tlte gao flow throwh a
colDpreasor wlthout capectty control udoadora. For coDPreaaors €qulpped wlth unloader6'
ref€r to psragraph 1.3.2 and ftgures 1-3 through 1-6.



.6:

Flgure 1-2. Gas Flow Through Model O5G Compressor Wttlout Capaclty Control

7.3.2 CAPACITY CONTROL UNLOADERS

There are two types of optional capacity control udoaders. used with the

05c cod;;;;;s; eteciric eotenoia-operated aod pre.ssure-operated,unloaders' Both of

ifr""" unl'o^6""" are of the snap-action, cyltnder head lypass type' uslng a piston t'?e

"o*rot uatu" to control dlscharge gas how. They differ primarily in the method of con-

t-ro-tilns the Uvpass control valve. The two tJpeslf unloaders can be easily tdentifted by

their s-hape. 
'See 

figures 1-3 tlrough l-6'

1. 3. 2. 1 Electric Solenoid-Operated Unloader6

Theun loaderso leno id iscont ro l ledbye i ther -apressureswi tchor tempera ture
s*itcn ftner-.si"ii when demand for refrigeration decreases' the-pressure or temper-

il;:fi;;';;fiizes ttre solenota wlich uJoads the cvlinder and allows discharge sas to

;;;;;il;" "-i;.d in rlcu.e r-s. The unloaded cvlinders operate with little or no pressure

iiirl"?rin"rl ""it""-itg'""v rittle power' when t'he aolenoid is de-enersized' cvlinders

r"foJ-Jfo*ing Aiu"haige gis to circulate as shown in figure 1-4'

l-3
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Figure l-3, Solenotd-Operated Ur oader, Unloaded Operetion

" )

f Eure 1-4. SoleDotd-Operated UDloader, Loaded Oper&tiolr

' lti.rtft8.*ili3:".
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7.3,2.2 Pr€86uie-C)peratedUDloaderd

The pre8sure-operated unloaders are controlled by 6uctlon pressurc and actuat'd
bv dlscharse pr€eiure, Each unloader valve controls two cyllnders, Oo startup' controlled
"!'fi"a""" ,i2 not load up unttl dtfferenttal betweeB suctloll and dlscharge pre8sure lE 10 psl
(0.7 kg/cri"l.

Durins loaded operatlon' wheh suctlon presaure ls above the valve control poLDt'

the poppet valve *iit ?IosEiGiEiise gas bleeds lnto the v'lv-e charnber; tbe preasure
"]o".-"s' 

'trre 
uyp"ss piston; and the cylide._r bank loads up' Dlscharge ga6 ple6sure forcea the

check valve-open, permttttng gas to enter the dlschaige Dsntfold. See ftgure 1-5'

PiESSURE DIFFER€NTIAL
ADJUSTMENT SCR€W

SYPASS
PISTON

CYLI'{OER
HEAO \

SEALING

SLEED ORIFICE

BYPASS PASSAGE

coMMui l tcaTEs wtTS
SUCTION MANIFOLO

suctroN MAr{rFolo

COMMUNICATES W/TH

T
UT

DtSCHARGE MANtFolD/

- ]SUCI IoN PRESSURE

-) DrscfrAhcE PRtssuRE
Flgure 1-5. Pressure-Operated Unloader, Loaded Operatton

DurlnC g493494-q9lg!l9g $hen suctlo! pressure drops below the valve control
point, the poppet va-tiETitt if6il-TG6f,arge gas bleeds from behlnd the bvpase platon to tbe
suctton montiota. The bnas; piston opens, dischatge gas is reclrculated back to the suctloD
-.nifotA "r*t the cyltnde;bank ts unloaded. Reductlon ln dlscharge_P-re66ure causes the check
valve to close, is;lating the cylinder bank from the dt6charge manllold, See ftgure 1-6'

sucroNcHECt( OISCHARGE

PRESSIJRE DIFFEREI{TIAL
AOJUSTMENT SCREW

SEALII{G
H€AD

CONTROL SET

DISCHARGE MANIFOLO

sucTroN
E SUCTION PRESSURE

E orscBARGE PRESS|RE

Figure 1-6. Pressure-Operated UDloader, Unloaded Operation



{'-\1.3.3, LUBRICATIONSYSTEM

Force-feed lubrication ol the compressor is accobpliehed by 8n oil pump drlven
dlrectly from the compr€ssor crankshaft. Refrlgeratlon oll ig drawn from the compressor
craflkcase tirough tlle oil filter screen and plck up tube to the oil pump located tn the bearlng
head assembly. The crankshaJt is drilled to enable the purllp to supply oil to the main
bearlngs, connectlng rod bealings, 8nd tho shaft seal, &€ figure 1-?, The lubricating otl
is pubped through tie lube Bystem by me8ns of two €prlng loaded plungers operatlng on an
eccentrlc rotol. See flgure 3-13, page 3-6,

The oll flows to the pump end rnain beartDgs, connecting rod bearings and seal end
haiD bearlngs, vheie the otl patb ts dlvided tnto two dtrectlons, The largest quantiry qows
to the oil relief valve, which regulates oil pressure et 15 t lE psi (1,07 to 1'29 k9/cmzl-
above suctiotr presaure. When th6 oll pressure reachea 15 to 18psi (1,07 to 1,29 kB/cm',
lbove suctlon preasure, the relief valve sprtng ls moved lorward allowing otl to teturn to the
craikcase. The remaining oll flows through an orlllce and lnto the thaft seal cavlty to pro-
vlde shaft seal lubrlcatlon and cooltng. Thts oll ls t]en returned to the crankcase tlrough an
overflow passage.

The oll pressure €qualizatlon gystem congigtg of two oll rehrrn check valveg and a
l/8-l!ch pressure equaltzatlon port between the suction manlfold and crankcase. Under
Dormal conditlons, check valves are open and allov for oil return to the cralikcase. Under
flooded start condttlons, pressure rl8e8 ln the craokcEae ard closes the check valveg, pre-
rentlDg €xceas oll loss, The equallzatlon port 8llows for releage of exceaslve preasurer thet
has bullt up ln tbe crankcase, to the ouctlon manfold; tbts ensuree that the o loss ls kept
to e Erlnlmum.

CIIECX VALVE

.bsl" oarrrce
ot-

Flglre 1-?. Lubricatiou SysterD

EOUALIzANON HOLE
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1,3.4 SUCTION AND DISCHAN(;E SERVICE VALVES

The suction and discharge service valves furnlshed for use on the 05G compreasors

""" "ouioo"a *itft -"tlng flanges-for connecting to flanges on the compressor' See figure 1-1'

ir,"J,] rir'""" """ p.outaia *ilt a double seat and a gauge connectlon' vbtch enable

servicitrg of the compressor ard refrlgerant liles.

Turning tl|e valve stem clockwise (all ttre way forwaid) frort8eats the valve'

clostng ofi the e-uction and discharge li[e8 and opeDing up the ga-uge connection to the

comDr;ssor. See flgure 1-8, Turning the valve stem counterclockwise (sll t1'e way out)
;;i'";;i; th" value,"op.ning up tlre su-ction or dlscharge line to the compresaor and

clo8trg off the gauge connection.

wlththevalvestemmldwaybetweenfrontseatedandbackseatedpositlona'auction
or discharge ltne ls open to both the compressor and the gauge connectlon'

For examPle, when connecting manifold sau€e to measure suction or dlscharge
Dressure: ensure ;alve stem i8 fully bickseated. Then, to measure suctioh or diocharge
p""""u"", partlally frontseat (about two turns) t}|e valve stem'

i0 sucTroN
OISCHARGE

OR
LIN€

TO COMPRESSOR

Flgure 1-8. Suctlon or Dl,scbarge S€rvlce Valve

7-7 /7-8
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SECTION 2

COMPRESSOR REPLACEMENT

2,I COMPRESSOR REMOVAL

Refer to the operation and service manual covering the equtpmeat trl whtch the
compressor is installed lor sp€clfic removal instructions. A general reEroval procedure la
given below.

e. II compressor ls completely inoperatlve' frontseat the suctlon &nd discharge
service valves to trap the reftiSerant ln the uDit. If the compressor vlll operate, pump
down the uniti tlen, Irontseat the suction and dlscharge servlce valvea'

b, slo*ly loosen plug Ln gauge coDnection on suctlon and discharge aervice valve
and bleed refrigerant pressure to atmospher€.

c, Disconnect refrigerant llnes at Befi/lce valve flange connectlolN on the
compressor; retain hardware.

d. Ensure powet source 16 removed from any controla ltlstalled on the com-
pressor (e. g. capaclty control solenolds, pressure bwitches' etc. ). If solenoid trnloaders
are installed, remove solenoid coll8.

e. Remove any components nec€ssary to galn access to the compreaEor or to
enable removal.

f. Disconnect tbe drive mechsnlsm at the compresaor.

g. Remove mounttng hardware and remove compredsor from unlt.

h. If compressor l€ to be repalred, refer to sectlon 3 for repalr procedure8. It
a replacement compressor i6 to be lnstalled, refer to paragraph 2.2 for replacement
procedurea.

2.2 COMPRESSORREPLACEMENT

Consult the unit 6ervlce partB ltgt for the correct replacelnent compreasor and
ensure ooe is available for install&tion.

Service replacemont compressor'E are normally furnished without strctlon and
discharge service valves and capacity control unloaders. The servlce valves are normally
retalned on the unit to isolate the refrigerant lines dullng compressor rePlacernent.
Blank-off pads are usually installed on the service valve flanges' These pads must b€
removed prior to installing the cohpressor. If the faul8 cotnPressor is to be retulned for
overhaul or repair, install the pads on the codrPressor for seallng purPoses during
ehipmeDt.

Service replacement compressors are normally furnished with cylinder head bypass
plston plugs installed on the unloader flanges in lieu of the unloader va.lves. If capacity
control unloaders are requiredr the unloaders must be removed from the faulty compreosor

" and transferred to the replacement prior to lnstallatiotr. Refer to paragraph 2.2.1.

2 - l
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2.2.I INSTALLINC CAPACITY CONIBOL UNLOADERS

a. ReEove the three socket head capscr€s,s holdbg pletoD plug to cTllnder b€ad
of the replaceE€nt corDpreasor. See flgure 2-1,

STRAINEf i

ll the faulty cotopreasor ls to be returned for overhaul or tepalr, ln8trll the plugs o! the
colnpreasor for EeallDg purpos€s durtng shlpDeDt. If the ur oaders are lDopelatlve' lew
oneJ may be purchaeed leparately; coDsult tbe compresaor o! uDlt parts ltst for orderbg
lDforDation,

CAPSCREWS
0tof{[{rEncS riGEAa!€

CAPSCREW)

SEAT RING

GASI(EI

Ftgur€ 2-1. Removal of Bypaae Plsto! Plug

b. Reurove tlaDge cover, Sasket, gprlDg, bypas6 Plsto! plug, and seat rlng, A tapPed
hole le provlded h ptstotr plug for use with a Jackscrow to euble tomoval of the pltrg. ODe
of tlle gocket bead capscrews ttlay be u6ed ra r Jackscrew,

c. Rebove the thtee socket head capacne$B boldlng unloadet ln the cyllnder bead
of the taulty cornpreaaor; remove the unloader atd r€t&lD tbe capscrow6.

NO/TE

Clpscrewa r€lroved ft'oE tlle bypas8 pl8toD plug
iaoge cover .r€ not lDterchalg€8ble $'tth capactty
co[trol unloader crpscrews, wh€n llstatllng the
uDloaders, be 6ure to u8e the unloader capacrerPs.

d. Usl-ug a rerr gasket, tnstsll ttre uriload€r6 tn the cyliDder heads of tlte
replacement compieisor, S€e flgure 2-1. Refer to table 3-1, page 3-16, for requlred
torque valueE.

e. If th€ defectlve compreesot tB to be r€tuned for overhaul or repalr, tnstlll
the h,ypas6 plstoo plw, sprlDg, seat rbg aDd flaDge cover onto the cyllDder bead8.

f'
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2.2.2 INSTALLING COMPRESSOR

CAUTION

Do not backseat (open) suctlon aDd discharge
service valves until the cohpleasor has beeD
leal tested and evacuated.

a. Install the compressor tn the unit by reveralng the procedure of paragraph 2.1'
steps b. through g, Install new locknuts on compresgor mountlog bolt€ ard new gaakets on

- suction and discharge service valves.

b. Check oil level in oll level sight glass. Oil level thould be between bottom

. 
1/8 s:nd 1/2 of sight glass. If necessary, add or lemove oil.

c, Leak test' evacuate, and dehydrate the coElpreaaor.

d, Fully backseat suction and discharge service valves.

e, $ait the unit and check fof leaks and noncondenalbles i$ the relrlgerant systeh.

f. Check lefriSerant level,

g. Recheck compressor oi l  level.

. h, check operation of capaclty control unloaders (iI in8talled).

l. Check unlt refrlgeratlon cyclea.

2-3/2-4
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SECTION 3

COMPRESSOR MAINTDNANCE

3.1 COMPREESORDISASSDMBLY

Priof to disassembly of tl|e compressor' oll must first be drained from the craDk-

case, Place the complessor in a posltion where lt wlll be corwenleEt to drain tie oll.
Remove tbe oil fill plug to vent the crankcase. Loosell the draln plug in the bottom plate and
allow the oil to drain out elowly.

If dismantled parts are to be left overnlght or longer' dlp them ln cleen compresso'
oil and wrap them in oil soaked rags to preveDt rusthg'

If a laulty part in the compressor 19 to be replaced, lt lnay be necessary to remove
other parts first, iherefore, the disassembly lDstructions that follow are auanged in tbe
orderior complete disassembly. Seefigure 3-25, page 3-15, for an explod,ed view -of the com-

fre"so". neto" to table 3-2, iage 3-16; for permlssible wcar limits and table 3-1 for torque

values fot tiShtening bolts.

WARNING

Do not unscrew capscrewa all the rrsy, before
breaking seal. Entrapped pre.suro could result
in Inlury.

a. Loosen cylinder head capscrewa. If the head lc stuck' tap tt ltghtly wltb a
wooden or lead mallet to free lt. B€ careltrl not to drop the head or damage tl|e gaaket seal-
ing 6urface. Remove cylinder head crptcrewa sDd gasket. See flgure 3-1'

b, Remove the dischersp v"]ve cap6creva' lock washere, stops, and valvec. (s€e

figure 3-2. )

3.1.1 CYI,INDER HEAD AND VALVE PLATE ASSEMBLY

Figure 3-1. Cylinder Head Removal
Figure 3-2. Exploded View of Valve

Plate AsseErbly

or3crrliot u!\,t ?!lrE



c. Free the valve plat€s lrom t}re cyltnder deck by uslng the dlscharge valve cap-
acrews, wtthout washers, ae lackecrews tirough the outermost tapped holes ln the valve

if"t", 
-ift"" 

irr" rrft" etops antl valves have beeri removed. (see figure 3-3' ) Remove the
valv€ plate gaEket.

Eigure 3-3. Vslve Plate Removal

d. Discard valves ald gaskets. Uae ody Bew valves ald gaskete when reaasembliDg
.ylinder head and valve plate asaemblies.

3.1.2 BOI'TOM PLATE, STRAINER, AND CONNECTING ROD CAPS

a. Turn the compressor overr bottoh 6tde up, and remove the bottom plate' (See

ligure 3-4. ) Scrape off gasket.

b. Remove the oll strainer.

otL
PfiESSUR€
RELIEF

COr{'lECI'{G
ROO AIID

ASSEMELY

CHECX

EtjoxY
EI{CAPSU.
LAIED

Figure 3-5. Bottom Plate and Oil
Strainer Removed

flgure 3-4. Bottom Plate Removal

3-2



c. Match rnaak each connecting rod cap and connecting rod for correct reassembly'

Remove tbe capscrews, flat washers and connecting rod caps. It is recommended that the caP

"""",n" "na flai washers be discarded and new epory encapaulated capscrews and flat washera

be lnstal led during compressor reassembly. (Ste ftgures 3-5 and 3-6' )

d. Push the piston rods down so that the piston rihgs exterd below the cylinders'

Remove and discard pi;ton r ings' Use or y new rings when reassembling the compressor'
(See figure 3-7. )

l":

3. 1.3 OIL PUMP AND BEARINC HEAD ASSEMBLY

a. Remove four capscrewa aDd gaskets' and remove oll pump cover; thlr wlll fre€

the oll feed gutde retainlng sprlng, cover gasket' 8nd the oll teed gutde. (See llture 3-8' )

covER a
GASKET

OIL FEEO
6ur0E

RETAINING
SPNING

Figur€ 3-6. Connectlrg Rod Caps Removed Figure 3-?. Plston Rlngs R€moved

Figure 3-8. Oil Pump Cover and Spring Removal
3-3
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b. Rehove th€ two drlve BegmeDt capacrewa aDd lock $eshera !!d rebove the
dllve se8DeDt. (see figure 3-9. )

IL PUISP BEARINC
HEAD ASSEMELY

OL PUI{P
II{LET PASSAGE

ROTOR R€IAINING RING

OIL PUIVP ORIVE SEGiiENT

PUMP ROTOR

DFIVE SEGMENI
CAPSCREWS

Flgure 3-9. Bearlng Hesd wtth Oll Pump Cover Rehoved

c. Rebove elght capscrevs and rerrlove oll pump bearr-Dg hesd assebbly' gasi<et'
end thruat waah€r. oteieeembty 8Dd repatr of the pump r.od beartDg head as8embly wul b€
accottrpllshed durtDg lrspectloB and before reasoembly. (See ftgurs 3-10. )

OIL IUI'P A BEARII{G
}€AD ASSEiIALY

Ftgure 3-L0. Oil PuEp BearlDg Head AsseDbly
and Thrust Washer Removal
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3. 1.4 SHAFT SEAL AND CRANKSHAFT

a. Remove capscrews and remove shaft seal cover and carbon washer' (See

Iiglre 3-11. )

b, Tap seal end of crankshaft to loosen seal grip oD shaft' Using two long screw-

drivers, pry out the shaft eeal. (S:€e figure 3-12. )

Ftgure 3-11. Shaft Serl Cover and
Carbon Waaher Removal

CAUTION

Do aot allow crankshaJt to drop on cotrnectlng
r:ods inside the crankcase $'hen removlng the
crankshaJt.

c, Rrsh pi6ton rod aosembllos out of the way and remove the crankshaJt and seal

end thrust washer.

d. Remove and check operatlon of the oll return check valves' (See figure 3-5-'

page 3-2. i rie cttect< v.tue" are free-floating devices and can easily be checked vlsually'

e. Remove and check oil pressure relief valve' The oil pressure relief valve is a

spring-loadeJ device which can be checked by using a small Piece of stiff wire to ensure that

the 6pring mechanism can be depressed.

f. Remove the piston rod assemblies.

s. Remove the suction strainer. (See figure 3-2L' page 3-13') Clea$ the straiDer

."""en wilh a 6olvent, Inspect the strainer; if darnaged' replace it'

Flgur€ 3-12. Shalt Seal Removal
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3 . 2 INSPECTION AND PREPARATION FOR REASSEMB'-Y

3.2 .7  GENENAL

a. Clean all parts wlth an approved solve[t such as methyl ethyl ketone (MEK)'
U6e a stlll bri€tle bruah to remove dirt froIll groovea a-Dd crevlces,

b, Ibspect all parts for wear and overall coDditlon' Replace any defective or
excesslvely rrorn parts. Refer to table 3-2, ps,gle 3-16, for a list of minlmum and maximuln
wear limlt dimensions.

c. Inspect suctioD and discharge valve seats on both side6 of tbe valve plate'

d. If unloader€ are lDstolled, inapect operattoE of uDlosd€r bypass piston'

e. Take lnventory of all parts to ensure thelr are comPlet€.

l. After cleantDg, ensure all movlDg parts are coat€d {lth compressor oll before
feassehbly.

g. Use onty Dev, gaskets during reassembly' Ensure all metal gaskets (iDcludes
cyllrder iead, valve plate, 

-gnd 
unloader or b.pass plug g&8kets) are -tnstalled dry. All

tiber gaskets should be ftnger wlped with compre€sor oll before tlstalltDg.

3.2.2 OIL PUMP AND BEARINC HEAD DISASSEMBLY AN'D REPAIR

If lt wa8 determlned tlat the oil Pump was not operattrg properly' lt Is recornmended
that the eltlre otl pump and beaitng head aesernbly be replaced to eDsure tlouble-fre€ opera-
tion. However, Lltlle cauee of oll pump fallure c8n be deteru n€d tn the fteld and replacement
parts lor the pump are available, tle Pump can be repaired' The pubp eDd bearlDg ts htegral
wtth the bearhS head and is not replaceable.

a. Remove tho plunger Enap rlngs rtit}| snap ring pller6. Aa each anap ring la re-
Eoved, the Bprtng gutde, plunger spring, snd plunger xoay be removed from the cylinder ln
ore beirins head.'(foe ft'grire s=-rs.i ldentify pirts to ensure replacement in same cyllrder'

Pump and Beartlg Head AsEembly Exploded View

' . . : . - ' t

IEAFINC

S?RNE

e'
f,P PIlnG€R

iolon

d
C\!INDER

Ftgurs 3-13. Oil



b. Push the pump rotor oui of the bearing head by forcing agalnst tlle rotor' Apply

lorce l.om the braring-sidi and remove rotor flom tlre opPosite side' The pump rotor re-

taining ring wlll come out with the rotof'

c. Clean all parts; coal all moving perts wlth compressor oil before proceeding

wlth reassembly.

d, Insert tlle pumP rolor into the bearing head Jrom the side oppostte the bearing'

vr'ith the rotor retaining rtng in pr"""-on itt" rotor'" Install tlle rotor retalning ring wlth the

;;;f;;;i;c; in. ci-pris" itt" "et"inine "ins (close gap) in order to fit the roto! and

ring lnto their ProPer Positlon6.

e. Insert one of the plungers into a cylinder in the bearin'g head (nat end tn); then''

in"""t tt "" ptung-"i "p"lte ""J;p"ti ctide' Iniert reteinlng rlng with ring pllers' Force the

sorins qulde down to compress tt" ?r"'nJ"t gorins "na tt "lt-Y [: 
retalning ring to flt tnto

t"i"' i;:k:il;";;.-- r-o-tloi tttt "t*'" p"?""a']"" tio reassemble the other plunger sprlng'

guide, ard ;nap ring in lts plunger cylinder'

3.2,3 PISTONS, PINS, AND CONNECTINC RODS

a. Ptston and Pin, and connecting rod ard rod cap are matched sets and must not

le tnt."cilarrgei.' ibat ts, iI eittrer ttre pision or piston pin- ls to be replaced, you mu.t

iipi.""^ i,.lrr?irt""i. iiiewtse, lI a connecting iod or rod cap must be replaced' both murt

be replaced.

b. Match malk ald dlsasscrrible pistons' pins' connectlng rods' and cap!' (See

ligure 3-14)

PISTON

o /coNNECTING
]  ^ /  

"""' 
1f*.=*='d,,s -_,,Eillhyw*

L'-) 
-ili,*- 

\ -{^-i coNNEcrlNG
\ noo cap

LOCK RING

Figure 3-14' Connecting Rod, Piston, and Pin

c, Check wear dimensions of disassembled parts to determine il they are worn

beyond l imits given in tsble 3-2, page 3-16'

d. ff parts are worn beyond limits' replace them in matched sets as specified above'

e. Coat pistoD pins with compressor oil and reassemble pistons, pins' and connec-

ting rods in matched sets.
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3 .3 .1  CENERAL

a. Ensure compressor and component parts are ready for reassembly. Reler to
paragr:aph 3. 2.

b. Prior to lnstalling new plston rings, it is neceasary to break the hard glazed sur-
face of the cylldder ttr order to reduce the weari.Dg-in period of the new rlngs. Break the glaze
by rehontrg lightly h an up and down rotatbg motlon. Clean thoroughly after breaking glaze.

c. The instr'uctions that lollow ale afranged in the normal order for reassembly of
a completely disassembled compressor.

3.3.2 PISTONS, RODS, AND RJNG REASSEMBLY

a. The gap between the erds of the piston rlngs can be checked with a feeler gauge
by inserting the ring into the piston bore about one inch belo\a' the top of the bore. Align the
ritE tn the bore by pushing it sltghtly with a plston. The maximum and minimum allowable
ring gap€ are 0. 013 and 0. 005 iDches (0.33 arld 0, 12? mm).

b, Install t}le piston and rod assemblles up through the bottom of the crankcase
and ilto tlle cyllnders, Allow plstons to extend beyond the top of the cylinder to enable
tnstallatlon of piston rlngs. Plstons should be Installed so that the chamfer, on the connec-
tlng rod, Iaces toward the craJ*sbaJt Journals. Center rods on each crankshaJt throw ma)'
be installed in elther diiection. (See figure 3-15. )

3 . 3 COMPRESSOR REASSEMBLY

CIIATfTRED
EOGE

figure 3-15. Installtng Plston Rod Assemblies
and seal End Thrust Wa8her
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dlYir.'il c. Dependinc on dste of manufacture, the compreaaor may b€ fitted wlth

aouure oi'sin-e]!-;"g'pr"io"". ThlE vaflation may slso exlst with replacement piston

""""tlri"". l-f doubie-rlng plstons and rlng sets ar-e to be lnstalled' both compreasion
."4 oi arg" rnust be ntte'd: Also, double rlng and stngls ring pleton8 may be

Installed ln the compressor'

d. If using double llng plstons, the oll-rlng is ln8taled ln the groove

nearest the bottom;nd the compr'esslon rtrg In the groove nearest the top' The oil

"fttg; ".t"n"a on the outslde ilrcumference. Thls notch must be lnstsllod towards
the bottom. (see flgure 3-16.)

,_t-\v:
OIL RING

COMPFESSION RIX6

Figure 3- 16. Plston Rings

e, The compresslon rlng 18 chamfered on the Inslde clrcumference' Thla
rine is instatied witn tne chamfeito$ards the top. If uslng a double ring plston'

Bta;ger the ring end gaps ao they ale not sligned.

f. Measure slde clearance belween rlng and ring groove ln piston' Maxi-
mum dimenslone rte provided ln table 3-2.

3.3.3 CRANKSHAFT AND SEAL END THRUST WASHER

a. Two brass thruat washerg are used. The pump eDd thrust wasber ls posltioned

on two dowel pins located on the bearlng head and ls in6talled with the -oil Frmp aDd bearlng
iLJ """"-Uti,, The seal enl thrust w;sher i8 posltioned Just alead of tlre seal end maln
i"."r.g * n i, a"*el pins installed in tlle crarftcase. Both thrust washers should be lnspected

for wear and scoring belore reassembly.

CAUTION

Do not allow crankshaft to drop on coinectlng
rods inside the claDkcase when installing the crankshaJt'

b. Install the seal end thrust washer on the two do$el ptns' (See figure 3-15' )
Ensure piston rods are Pushed out of the way atrd iDstall tlte craDkshaJt'
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3.3.4 OIL PUMP AND BEARING HEAD ASSEMBLY AND TIIRUST WASHER

a. Install the pump end thrust \xasher on the two dowel plns located on the
bearing head. (S'ee ftgure 3-17, )

PUMP ENO
TNRUST WASH€R

Figure 3-1?, Installing Oil Pump and Bearing Head Assembly
and PumP EDd Thrust washer

c. Align the gasket and install the eight capscrews and gaskets in the mounting
flange, Refer to table 3-1, page 3-16' lor applicable torque values.

d. Install ihe dilve segment wlth the two capscrews and lock washers. (See
tigure 3-9, page 3-4)

e. Insert the oil feed guide with the la-rge diameter ln. Insert the guide retaining
spril8 60 that it fits over the smaller diameter of tbe feed gutde. (See ligure 3-8' page 3-3. )
The pump cover can now be installed'

f. Place the pump cover' wlth a new gasket, over the guide retalner gpring and
compress the sprlng to ehable lnstallatioD of the cover: capscrees. Tighteh ihe cover cap-
screws to torque values given in table 3-1.

t^\

CAUTION

Ensure thrust waaher does not fall off dowel
plns vhile lnstalling oil pump.

b. tnstall the bearing head assembly with a new gasket on the compressor crank-
shaft. Carefully push oil pump on by hand to ensu.e tlat tbe thrust rtasher remains on the
dowel pins and ahe bearing head assembly motrnts flush to the crankcase body. The top of the
bearing head assembly is maiked on the mounting tlange.
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3.3,5 CONNECTINC ROD CAPS

a. Do not tap piston with hammer if rings are caught at entrance to tfie cylinder'
Us insar inscompressor |squeezer ingssuf f i c ien t ly toa l lowpts ton tobeF lsheddownin to
ir* "-rfina""-. ensure thai ring ends aie staggered so that the gaps are not aligned, and
i'igfriiv t"p pi"t.n down into th; cylinder. (See figure 3-18. ) The riDg cohpressor can be
etsily fabrlcated from a piece of sheet metal.

Ftgure 3-18. Installing Pistons

b. Install connecting rod cap6 on connecting rods using new epoxy encaPeulated
caDscrews and flat washers. Reuse ol the old capscrews is not recommended. Ensure that
the caps are installed on the dowel plrts. Torque capscrew€ to torque value shown in
table i-r, page 3-16. Enaure freedom of movement ol crankshaft sfter capscrews are
tolqued on each rod caP.

3. 3.6 CHECK VALVE, RELIEF VALVE, STMINDR' AND BOTTOM COVER PLATE

a. Check operation and reinstall check valves and relief valve. (See figure 3-5'
page 3-2.1 The check valves are free-floating devices and can easily be checked visually'

itr-e reliei vatve is a spring-loaded device which can be checked by using a small piece of
stifl wire to ensure that the spfing mechanism can be depresaed'

b. clean and reinstall the oil strainer'

c. Using a ne\, Sasket, install tbe bottom cover plate. See figure 1-1 for

relatlve location oi co*pres"or mounting flanges. Torque cover capscrews' in a diagonal
pattern, to torque value shown in table 3-l'
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3.3.? SHATT SEAL

a, Inrtall Bew ahsft seal assembly, cover gaaket, and cover: plate ody. Never
relnstall a used seal a€sebbly aDd gasket. A ne1a. calbonw&aher should Dever be lnstalled in
a uaed cover plate. when l-Bstalling the seal aasemblyr use care rot to damage carbon washer
or seal aeat. Il the new carbon washer is damaged durlng ln6tallation, replace lt vlth a new
ode. (see figure 3-19 for an exbloded view of the seal assembly, )

f"-'

SHAFT SEAL
ASSEMBLY

ru*,","
SHAF' SEAL
COVER PLATE SHAFT SEAL

CO\r'ER GASXET

Figure 3-19, ShsJt Seal Rrploded Vlew

b. Remove uew carbon washer frotn ner, a€el sssembly, Lubilcate shalt and
Beoprene aeal bellows wher€ lt contacts th€ shsJt. Sltde eeal asaembly onto shslt untll
Deoprene b€llows stsrts to grlp ths 6haft. (S€e llgure 3-20, )

c. Install the old carbon washer ln the Dew seol seat. lnstall two caPscrews ln
opposite sldes of the old cover plate. (See flgure 3-20. ) Draw up capscrews evenly to
properly posltton nev 6eal aasernbly agalnst shoulder on ehaft. Remove capscrewa and
old carbon washer abd cover plate, :r

Figure 3-20. Installhg Shaft Seal

d. Lubrlcate new carbon vasher and carbon \Pasher seal seat wlth refrlgeralt oll.
hstall new carbon wgsher lD aeal seat, taklng care not t! damage the carbon washer ol the
seat, Enaure tbat notches lD carbon washer are aligned wltb two 9m8ll knurl. lnslde the seal
seat, Install tlte new cover plate ard gasket. Draw capscrews down evenly to prevent da$-
age to carboD vaaher.

I
, t
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4\ 3.3. 8 SUCTION AND DISCHARGE VALVE PLATE ASSEMBLY AND CYLINDER HEAD

a.
li

springs with
middle. (See

Instau only new valves and gaskete, and do not interchange valves'

Install suction valve posltloning springs on dowel pins' A-ssemble Posltloning
"p"ing una" f"""ing against cyinder deck. The spring will bow uPward in the

figure 3-21. )
Place suction valves on dovel pins, over the positioniDg 6prings'

Place valve plate and new valve plate gasket on cylinder deck - ensuring that the
is properly poiitioned on the four dowel plns (the top head has flve dowel pins)'

3 -22 . \

d .
valve plate
(See f igure

e. Using a small screwdriver, operate the suction valv-es to ensure that the valve

tips are not being held by the valve plate gasket. (See figure 3-23' )

Figure 3-21. Instal l ing Suction
Valves and Strainer

Figure 3-22. Installing Valve Plat€
and Gasket

Figure 3-23. Checking stction Valve

aa c
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l. LnstaU discharge valve and discharge valve stoP with capscrews^and lock

washers. 6e;-figu;u s-2.) rotiou "ap"crews to valire shown iD table 3-1' page 3-16'

g. Il capacity control uDloadera are used, they are ioetalled tn the right and

left cvltnder h:ads, 1'ie cinter Uar* tras a naage connectio; for the dlschalge sertice valve'

iii,iiir'liiiialli l"-..i *J o"* "vri"a"" r'."a gask'et with capscrews' ensurlns that t11e gasket
itff *ri#* hlJ*e propertv positioned o; the valve plate' Torque the capscrews' in a
diago;al pattern, to value ghowtr ib table 3-l '

h. Repeat the above Focedur€ for tbe ot'her two cylinder banks'

Loo(
WASHER

OISCXARGE

OSCHARGE

PLATE

Figue 3-24. InstalliDg Discharge Vslve and Vslve Stop

3.3.9 SUCTION STRAINER
NOTE

suctlon stralner h&s been pr€forrned to fit lnto
suction cavity.

Remove ajral clean the suctlon strainer. (see ftgure 3-21' ) check it for damage'
Il it is damaged, replace it. Rein€tall the suctlon atralner and valve blalk-off pad using a

Dew gasket.

3,3.10 ADDING OIL

Add the proper otl charge to the compressor thrguqh-tlte o.ll fill plug or slction
serulce ualve "auity. 6ee fgu"Jl-l.) Refer 

-to 
paragrapb l' 2 for the required oil charge'

VALVE STOP

REINSTALLING COMPRESSOR3 . 4

Refer to paragraph 2.2.2 and the unlt service manual to reinstall tbe comPressor'
Allow conpressor to rin ior e to 5 hours betoie checking new seal a8sembly for leaks'

d"'
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Table 3-1. Torque Values

STZ,E
DIAM(ill.

THREADS
PER IN.

TORQUE RANCE UEAGE
T'T-T,}| MKC

r/76 27 (plpe) 8-l�2 1 . 1 1  -  1 . 6 6 Pipe Plug - Crankshaft

u8 2? (ptpe) 15-20 2 , 0 7  -  2 , 7 7 Oll Return Check Valve - Crankcase

7/4

20 (prpe)
20
28
28

20-25

8-12

12-16
6-10

2 ,77  -  3 .45

1 . 1 1  -  1 . 6 6

1 .66  -  2 .  2 l
0 .83  -  1 .38

Pipe Plug - Pt€6s, Gauge Connectlon

Cotrnecting Rod CaPscrew

Unloadei Valve
Oll Pump Dilve Segmebt

N o . l 0 32 4-6 0,55  -  0 ,  83 oll Pump Drlve segErent

5/ 16 1 8 16- 20 Cover Plate - PumP End Bearlng Head
Dlscharge Valve

3/8 1 6

16

25-30

30-35

3 . 4 6  -  4 . 1 5

4 .15  -  4 .  E4

Pump End Bearlng Head
Bottotn Plate - Crankcase
Compreaaol Foot
Seal Cover -

Cyllder Head

7/16 14 ? . 6 1  -  8 . 3 0 End Cover - Ciankcase

1 t 2 13 D C - 6 U ?.  61  -  11 .06 Su

r-7/2 18 NEF 35-50 4,81  -  6 ,91 oll Level Slght Cla88

i.-\

NEF - NattoDa! Extro Fltro

PART NAME

Maln Eoartng Dta
Mah BearlDg Jounal Dla

PUMP END
MalD BearlDg Dia
M81n Bearldg Jourla.l Dta

CONNECTING ROD DIA
PlstoD Pln BeartDg

CNANKPIN DIAMETER
Tbrow (Height)

TIIRUST wASHER Crhtckness
PuElp EBd
Seal End

CYLINDERS AND
Bore
Piston (Dia)
Ptdton Pin (Dia)
PistoD PID Bearlng
Plst n Riog Gap
Ptston R|!g side Oearance

SUCTION VALVE RECESS
(Depth)

r MaxlrEuo eDd clearance betweeD thrust w

MAXIMUM WEAR
BEFORE REPAIR

0.051
0,051

0.051
0,05r

0 .051
0.025

MM

0.0635

1 . 0 1 6
1 ,  016

0 .051
0 . 0 5 1
0. 025

0. 635
0 .051

3-16
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TEble 3-2. Wear Llmltg
FACTORY
MINIMl'M

FACTORY
MAXIMUM

INCHES

1?.5615
47.6504

1,812s
1.8?60

1 .3735 34 .8869
1 .3?55

34,631
17 ,4152

1 . 3 7 6 5
. 6 8 8 0

24,582L24,6329

3 .658

1. 996
,68?3

50.0698
t7 ,4374

0.727
0,0254

2.0010

. 013

. 0 0 2

5 0 . 8 2 5 4

0,330
0.051

2.286


