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be hazardou\ due ru,y 'rern pre""ure:.  elcLrr icr l  Lompo-
nents and equipmen! localion.

Only trained, qualitied installation r d service personnel
should install, starl-up o. service this equipmenr.
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the literature, tags, stickers and labels alached to rhe equip-
ment and any other .dier) precdulion\ rhar xppl
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. EQUALIZING LINES
Step 6 - Make Electrical Connections .
. GENERAL NOTES
. ATTACH POWTR WIRES TO

COMPRESSOR MOTOR
. CHECK MOTOR ROTATION
. INSTALL CRANKCASE HEATER Follow all safety codes.

Wear safety glasses and work gloves.
Use care in handling, rigginS and setting bulky
equipment.
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INSTALLATION
Step 1 - Prepale for Installation
PREPARE EQUIPMENT ROOM - Locate compressor or
condensing unit in a well ventilated :lrea. If nalural venii-
lation is inadequate, provide forced venrilation through
ductwork. Check applicable code requiremenrs.

Provide fieeze up proleclion for water-cooled condens
ers. water lines and accessories iffreezing temperatures can
occur during winter shurdown periods.

Provide sufficient clearance for removal of cornpLcssor
cylinderheads and valveplates. Allow space on ihe oil punp
end for crankshaft removat as follows:

s F 2 0 , 3 0 , . + 0 .  a n d  6 0  c o m p r e s s o r s  . . . . . . . . . . . 2 0  i n .
s H 4 0 . 4 6 .  6 0 ,  a n d  6 6  c o m p r e s s o r s  .  . . . . . . . . .  2 0  i n .
5H80,86, 120, and i26 compressors .  .  .  30 in.

(Conrinued on page l0 )

Manulaclu.er .6ed€ lhe rlght lo di€conlinuB, or ch.ngo €l.ny tlne, 8p*lflc.llon. or d€19.5 wllhour notl6lnd without Incunlnq obttqatons,
c94lr Pc302 cararog No.530-5os Pdnred in u.s.A. Fom sF,H-2ssr Psl 1290 R€pacas 5F,H.11s
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Provide space equat to €ondenser length fbr tube removal

Step 2 - Receive Machine (Fig. I tuough 8)

BEFORE UNLOADING - Check unit nameplates against
model and s€rial numbers recorded in job specifications
Che\k all ilems agdin.t shrpping list. and examine items
cdrefull) tor dn) shipping damdge. lt damage i! found or
anv malor componenr ha. rom loo'e lrom its anchorage
trave rra'n.ponarion inspectorr eramine il belore unloading
File claim immediateltwith shipping company for any loss
or damage.
RIG uNlT CAREFULLY - check that rigging equipment
can safely handle the approximate equipment weights for
compressors and cond€nsing units.

Rig and move uni' cdrefully to prevent damage Io mounF
ing brackets, refrigerant piping or connechons

Step 3 - Install Unit
To MOUNT MOTOR ON BASE - The motor fastening
set, available as an accessory for all 5F,H base'mounted
comDressors. includes motor blocks and shims for motor
alis;menrl cap screws, plate washers and lock washen tor
lan-ening molor to basea taper do$el pins for securing mo-
tor ooviion alter alianmenii and beveled ua'her\ for fa=
teniig rhe unir ba"e io accessory vibralion i\olators

II vibration isolators are used, attach to base (Fig. 9) To
avoid damaging the isolabrs, lift unit from ends when at-
taching isolators.

With comoressorand motorDositioned on the base, check
the heieht ofthe vibration isolttors. Shim between isolators
and flo;r ar required to le!el compressor base When level.
.ecurc vibrario; isolators ro floor Check lhat bevel washer
(Fis. 9) is in place.

condenser and liquid shutoff valve connection facing com-
Dre\sor end of bdse. Checl rhar condenser overhang' sup-_port 

srands lor same distance on each end.
Renove soldered shipping cap from hol gas i.let. To pre-

vent solder from dripping into inlet pipe while unsoldering,
rotate condenser until pipe is below horizontal position. Re-
tum inlet to upight vedcal position.

Tishten lower suDDorl .lraD' enouqh lo lift conJen\er off
stand'.. Place upperstrap. lo6sel) in po'irion wrrh d .lrip of
Eotective material between condenser and strap (5F20 and
5F30 units use lower s$ap only).

TO MOUNT COMPRESSOR BASE ON SUPPORT
STANDS - Place compressor base on support stands with
2 €xtra stdps of protective material between top of con-
denser and base. Bolt base into position with cap screws
and lock washers provided.

Stop 4 - Assemble Rsfrigerant Piping and com-
ponents - Refrigerant connection sizes are given in
Table l.

COMPRESSOR DISCHARGE PIPING - Refer to
Condensing Unit Piping Installation lnstrLrctions for
information.

RLFRICERANT DRIER - A r€Dlaceable-core filter drier
is recommended for most svstemi. and is ersenrial on all
low-remDerature.v.lems. lvldunr the fi eld-supDlied liller drier
in the li6uid lrne lnclude a shutoffvalve ro dermit i$lation
of drier ior servicing (Fig. l0).

Install a moisture indicator on downstr€am side of dri€r
to indicate when drier cartridges need replacing.

FELT FILTERS - Install felt filter supplied with compres-
sor in suction strainer (Fig. 3 tbrough 8). Remove filter af-
ter 50 hours ofoperation. lfclean, discard ili ifdirty, cl€an
with kerosene or neutral spirits and insen for another 50
hours of operation. Tac unil to show date that filtet was
cleaned and leinsta ed. Figure l0 and Table 2 give infor-
mation on replacement filter packages,

0

,P FoR| sAE oR
I us:s EoLr

1l t ;i1' '., *t*"
,g[Es 1i  

\ r  /w\th

5H LIOUID LINE
FROM COND.

TO MOTJNT CARRIER COMPRESSOR TJNITS AND CON'
DENSER PACKAGES - Bolt the compressor's lowersup-
pon ,lrJp\ loosel] (o under.ide of each \uppon 'tand and
Dlace 'rrip' otprotecrive marrial (such as Fabricar on sEap.
i'o,irion condin.er on 'tand. \ irh hol gas inlel ar rop of

693

Fig. 10 - Refrigerant Filter Drior and
Shutoff Valve Allangement

Step 5 - Instsll Multiple Compressors

EQUALIZING LINES - Compressors operating in paral-
lelrequire interconnecling lines lor oil and ga. pre*ureequal
ilarion. Spec ial handhole cover plates. equ ipped wilh rapped
holes for equaliring lines. are atailable as oplions for siTe'
5F40 and 5F60, as well as for sizes 5H40 through 86 com-
pressors (Fig. l1). An oil float system is an acceptable al-
lemative to equalizer lines.

Fig. I - Typical Vibration lsolstor Mounting

10



5H120 and | &.1q9!op!q$qE include taclory.supptied. lapped
cover prare. otr these compressors. u\e only lower connec.
I'on lor oil equalization (Fig. tt). Connefi eas eoualirine
ljne to flange connecrjon sho\^n. Matine jian-ae loi l!-in:
line is Carrier Pan NoiDK24CA7t2 (Mue ei pan No. A
5151); gasket Pan No. is DK29GA005 (Mue er parr No.
A-5152).

5F20 qld 30 Comoressors have no special tappeo cover
plale, Use opening for oi l  s ighr glars ro auach lhe t !&m.
rrne lor ga{ and o' lequal izat ion (Fig. t2).  Accessory pack_
age No.06DAq00072.provides two rin. Iine adaprers to
Uriao Inlo rhe lrghl gla(s opening. tf addirionat equalza_
tron.rs destred. run a s-in. lin€ ro rhe oit_fitter pll;g con_
nection (Fig. 1 and 2).

GAS EQIJALIZER
COJiNECTION
r{ oo taloe -
(sr-I2o-t26 oNLY)

Fig. 11 - Spocial Hand-Holo Covor and
Equall2er Connoctions (Typical)

Fig. 12 - Equalizsr Connections {5F20 and 3Ol

ORIVE AND
SEAL END

SCREW FITTING INTO
0PENll'lc FOR OIL LEVEL
srcHl GLASS FOR l-tl€ "
EOUALIZER LINE

OIL LEVEL

Tablo 1 - Physlcal Data
COMPhEAIOF UNTI AI{O
COND€I{SINO UNII

su€. i.e, pl*r€ d'horerridt @rw6on *a,on sss,o aa; di.;i;,s. ;;;

I Oi ll@ 'als. {gpm) 10' 5H 12-c}t: 4.5 gpm * F TslJa r€voGtr g oit pump.

(rn o.D.)

'li?Ir?l "llPP.":i',i"":ll"f,l, t-ihvsicar oaia rabrs e6 a!o!6 suclon p*e l l : ' re l .a rd .@i ldondon$c AIorh€ .5rH@nd6ns€,sa€sne.a ld rLbo.

Noc@ensor 
do'Es€ ep&tty 30% ,ur6d { rh xqu,o €l1a€,ant 6. 90 F.

1. Ollll@ Ere sft.nomtndtoi pump cap.clty
/ un *Dry $rbr ms TE4uat '6.1 dnd 1T€ o€,ar' ot as soconde.

1sG3s5 (adju6r6b €l nom nal
60-l50ladlr6tabtot

culout,300 1 15 culin zto i 10

20 in. Hs-v_ac to 60 psis (adjusidb e)

curoul, so I 4 culin i2o J 6

CONOENS€B DAIA 5F3oii o27
09Fi. 00nH.

127

72.8 a2.o
199

216 257 327

B-502 15.0

, 335 psig
"  P>e |  250 psg

3;".T$,X'93ili,;i""ji"f*8['.$]3; .*,",".
I



Table 2 - Suction (Feltl Filter Packages

COMPFESSOR FILTER PACKAGE PAFT NO.

5H40 throuqh 86 Complg$gl! Drain oil below level of
pump.end cover rFig. 5-7\.  Remote pump-en' i  cn\er lo ex-
po'e oi l  pump cover in cenler oi  main bearing hou' ing Ro-
iate ort iump cover 180 degrees and repld.e it Replace
oumo-end cover and re\er.e exlemal arro$ to malch ne\r
direclion of rotation. hoper direction can later be checked
without removing pump-end cover.
5H120 and 126 Compressors (Beg;nning S/N 1086J -)-
Supplied with automaticatly reversing oil pump, el;minaG
ins need for adiustment. For 5H120 and 126 rnodels built
be-fore S/N 1086J--, follow same adjustmeflt procedure out
lined for 5F compressors.

5F40

5H40,46
5H60,66
5H80,46
5H120,126

5F60-A352
5H40-A382
5H60-4382
5H80-4382
5H120-4382

e,

2 .

3 .

Step 6 - Make Electrical Connections
GENERAL NOTES
l 

 

l -dcton $ir inq compl ie '  s i$ \atronal Electr ical  Code
,NEc; An\ f le ld modif ical ion'  or addit ions mu.l  com-
ply with ali applicable codes

4 .

5 .

*For control circuit informalion, refer to Accessory Con'
trol Panel Installation Instructions.
ll controlcircuil power is 'upplied from a separale.ource.
rather than from ; Fansformei bring I l5{ power rhrough
a ield-supol ied, l5-amp d;connect.  in comPliance with
NEC Seciibn 440-14 {d;connect mu\t be in sighr from
and readily accessible from unit).
ODen contol-power disconnect only when servicing unit
Ciankcase heaters must remain energized when unn rs
not operalmg,
"Faltory wiring is for single Pumpoul control Do nor
u'e oumoout control on equiDment used qilh Dx cool-
er.. wi'ing label shows fdld connecrionJ u'ed wirh DX

*Contactor C2 is used with 208-v motors. 25 through
60 hp, and 460-v motors, 50 through 150 hp

7. *when field interlocks are used, rcmove jumpers be-
tween terminals 3 and 4, and between l€rminals ? and 8
on TB2.

*Refes to conprcsor units and condensing unirs only

ATTACH POWER WIRES TO COMPRESSOR MOTOR
- Attach Dower wires in accordance wilh motor manufac-
turer's insiuctions and in compliance with NEC and appli-

CHECK MOTOR ROTATION - Before connecting mo-
tor to compressor, check direction of motor rotation RotQ_
tion must be in sane direction as that indicated b! ato\t'
on conpressor p np corer (or on plate atached near pumP'
end bearing ho sind. If direction is not the same. reverse
motor rotation by reversing any 2 Power leads to motor.

lf roradon of oil pump is reversed, reverse direction of
pump rotation arrow as wetl. At that time make the follow-
ing adjustments:
All 5F Conpressors - Remove 6 cap screws ftom oil pump
co\e|Fig. I 4,. Do nor damage ga"kel. Rotat€ cover 180
degreer and replace. Arrow ar lop of oil cover will indicate
new direction of rotation.

INSTALL CRANKCASE HEATER - whe heater to re-
lay or sel ofnormally closed auxiliar) contaclson compres-
\or.raner ro de-energize it when compres\or i\ operallng

Remove rubb€r plug fiom crankcase healer casing (Fig
l-8, .  and insen haaler element ent i rely into casing Ele-
ment should fit snugly, not loosely. Wire to conply with
applicable eleclrical codes.

When crankcase beater is installed. system can be oper'
ated on single pumpout cycle, unless used with a DX cooler.

Tab)e 3 lists crankcase heater packages. Table 4 shows
correspondrng rela)'. U.e ol 2 hedter. on a 5H80 rhrough
126 compressor requires onl,  one relay

Conrrolcircuit vohage determines relay coil voltage. This
voltage must be sp€cified when ordering relays

See Accessory Compressor Crankcase Heater Installa-
tion hrstructions for additional informadon.

Table 3 - sF,H Comprossor Crtnkcase
Hgater Packago

lf rhe .Decial easket between oil Dump cover and oil
pump is'damagia. replace u ith coned ga'l'n onl) Che{k
6il pressure immedi;tely after staning compre.'or

5H80,06,120,126

PACKAGE NO.

-20--381

.5-H-.40--381
-5-H-40--391
-5.J..40--281
-5-J-40--291

Table 4 - CJankcase Heatel Relay (60 Hz)

CONTNOL CIRCUIT VOLTAGE

12



Step 7 - Check Compressor/Motol
Alignment

BELT DRIVE See Ac€essory Belt Drive Package man
ual for installation and alignment instructions.

DIRECT DRIVE - Install and align cornpressor, coupling
and motor as described in manuai for F6xible Coudlinsi
1or Direct-Drive Units.

HOT CHECK AND DOWELING To help maimain align-
ment, and to ensue exact repositioning of the moror after
servicing, the motor and compressor must be doweled to
tbe base. Install doweling only aler motorlco pressor align-
ne t ha: been hot checked (checked after the com-
pre.\sor has warmed up to operuling tcnferuatk an?r tN-

Afte; hot check and shi le componenr\ dre \nl  Jr opeF
dung tempenture. drill and ream 2 hole: rhrough diagondll).
opposite motor and compre\sor leer dnd rhe ba\e. U,e ae ,-in. drill and a no. 6 taper reamer. Secure th€ motor and
compressor to the base with the no. 6 x 2%,in. raper dowel
pins provided in the motor fa$tening set.

Coat the dowels with white lead or other lubricant to pre-
vent runing. and lap rhe dowel LShrly inlo posiuon ro rhdl
7,6 of taoer is left above the moLor foot

Check that all dowels ar€ tight and that rney oo nor

Step 8 - Assemble Water Piping - see wdreF
Cooled Conden\er.  lnrrdl lar ion Inslructron\ and Warer
Cooled Heads Installation Instructions fbr infomation.

Step 9 - Prepare Lubrication System
INSTALL OPIIONAL EQUIPMENT - Consult local Car-
rier representative for informanon on rhese accessorieg.
Oil Fiher - Orl filrer tor 5H40 rhrough 86 compressors is
rvailable as separale acce*or' package. Refe' lo Acce\-
$ry Oil Fiher Package In.lallatron In,truclion. lor insral-

If an accessory oil coolef is al$ install€d (see below),
pipe oil filler inlo s).lem as \hown on drasram n Acce+
sorv Oil Cooler lnstallarion In\rrucuon\
Oil Cooler - Refer to Accessory Oil Cooler Installation
Instructions included with this accessory package. Adjust
water flow rate throuah oil cooler to mai'ndin t0-0 to tiO F
oil tempemture retumi;g to compressor. Se€ Scheduled Main-
tenance, page 17.
Oi i  Separator -  l fo i l  separ or is used in \ ' , lern piping.
pipe oi l  retum l ine to compressor \uct ion l ine. To minimize
possibility of flooding cornpressor with oil, oil retum line
diametershould not exceed L/a inch. In addirion. tine should
have manual shutoff valve to tkottle oil flow as r€quired
and to isolate separator for service.

CHECK OIL LEVEL - Check thar oil level is visible at
c€nter of compressor s;ght glass. Compressors that use op-
tional equipment such as fil|er, cooler, and oil separator da-
sc"ibed abo\e will require a qrearer oil chirse lhan li\red in
Table 4. Recheck oi l  le!el  df te- operar ing ;np,r*ur.

RECOMMENDED OILS - When additionat oil or a coln-
plete oii chang€ is required, use only the Carlyle engineer-
rng depanmenr approred. dehydraled. $dx hee relrigera-
tion sraoe oils noted below.

IGI Petroleum Specialties, Inc.
IGI Petroleun Specialties, Inc.

. . . . . . .  C ryo l  150
150 wirh addirive
Syn-O-Ad (8478)(Akzo Chemicals, Inc. additive

Witco - Hi ambient aDDlicar;on.
3 0 0  v i s c o s i t y  . . . . . . . . . .  . . . . . . . . . . . . . .  S u n i s o  4 C S

Texaco, Inc. . . . . .  WF32-150
Shrieve Chernical Co. (synthetic) Zerol 150

Mineral oil and synthetic oil have different unarac@ns-
tics. One is not nec€ssarily betrer rhan the other. Some char-
acteristics of the mineral oils have been founo to De more
favorable for use in some air conditioning and medium rem-
perarure appucatons.

Approved compressor oils are availabte from authorized
factory pans outlets. The oils recommended aE fullv corn,
parible wirh each orher and can be mired in any prop;ruon.

PREPARE FOR INITIAL START-UP
Evacuate, Dehydr€te and Leak Test trrc enure re-
frigerant system as described in Carrier Srandard Service
Technjques Manual, Chapter I, Sections I 6 and l-7.
LEAK TESTING
Prgfened Method - Charge the system to 10 psig wirh
refr igeranr.  Add dry nirrogen or dry air  (DO NOI USE
OXYCEM unril.y.ren prcssure a t50 psjg. Check for teaj(s
wirh a halide or elecrronic leak derector_
Altemate Method - Charge rhe system with dry nirrogen
or dry air (DO NOT USE OXYGEN) to 40 psig and use
soaD-bubble test to find larpe leaks.

Do noa us€ compressor to build up pressure. Do not
overcnarge the system.

R€fligerant Charging - Lre rhe srght glass method
to charge rhe \'slem. See Secrion I-8 of Carrier Srandard
Service Tecbniques Manual, Chapter l, for derarb.

Charge the lysrem to a clear .rghr glass while holding
saluraled condenslng prE\\ure consLant dl 125 F for air_
cooled systems or 105 F for wateFcooled svstems. Add
additional refrigerant to fill condenser subco;br coils, if

5F,H CONDENSING UNITS - Afr,er a clear sight gtass is
oblained. add charge unril liquid refrigerant reache\ the con-
oenser  quro tevet test (ock.

5F,H COMPRESSOR UNITS - See condenser data foi
additional charg€ requirements.

START.UP
Preliminary Steps
1. Energize crankcase heater for at least 21 hours before

2. If control transformer is not used. oDerate elecncar con-
rrol circuir $ irh main power \wircli OFF ro en,ure lhal
iield connecrions havabeen property made.

3. Install felt sock filter for the firsr 50 hours of conpres-
sor operation. Remove and inspect the filter, clean ir if
required and replace it for anorher 50 hours. Renove
sock when sys@m is clean. (Not applicabte for 5F20 and
5F30 units.)

4. Cbeck tha| motor rotates in dhection that the now on
rhe compressor oil pump cover indicdre,. Reier to In-
srdl laaon. Step 5. under Check Molor Rorarron.

5. Check that oil fills /3to 7, of the compressor sight glass_
6. Open water supply valve to condenser. Oper prcssure

line valve of water-regulating valve (if used).lf com-
pressor unit is equipped with air-cooled condenser, rum
on condenser fan.

l 3
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Back:edt rooenr compressor suclion and diqcharge
.erv ice \a l !es.  Open l iqu id l ine valve at  receiver '

Start evaporator fan or chilled wat€r pump

If an accessory oil cooler is provid€d. adjust the water
flow as requircd to maintain a 100 F to 120 F crankcase
relum ol tempem$re,

A-  RANGE ADJUSTMENT SCREW

fu"- o,rrror"r,o. oo, ,aaa,

A-RANGE ADJUSTM€NT SCREW

4-"-o,oo."unt,o.- AOJ SCREW

PENN
A.RANGE ADJUSTMENT SCREW

@*u-o,rr.".n.o. oo,

TOP

SCREW

Scr€w A lals€8 or lowels bottr cutout and cut ln poln|8 by a lik€ amount
Ranoe and Dif€renlial Bcal6s are on lh6lront ol lho swilch
Hldh Prcssur€r s€l cubut polnl llr3l, wllh 3cr€,w ai th€n s€l cutl,- point wth sarow A.
Low Prgssure: Sst cut-l, polnt llrst, wlth acrcw Ai th€n soi oulout

point wlth ac€w B.

LOCATION AND ADJUSTIJENTS

Fig. 13 - Hlgh- and Low.Pre$ur€ Switchos

For additional information, see Oil Safety Switch Acces_
sory Package lnstallation Instructions.

Adiuet Capacity Control (it requir€d)
5F20 AND 30 COMPRESSORS - Refer to Capacirv
Control Valve Installation Instructions for additionat
information.

5F4O AND 60. AND 5H4O THROUGH 126 COMPRES-
SORS - Determine th€ refrigerant usage:

It thc s\ en it to usc R-12, rcpLa.? the I I'lb ranSe ad
ius"tment iprina t Fie . I 5 ) with thi 7 ' lb spring rupplied with
ronDre\sor. A chans€ in lS82 reversed which range-
adjuiring spring a cu"romer received. The-R-22/R-502 spring
is no$ rtandrJd with Ue compressor' see rnstrucuon lag
for spring replacement procedure.

TSHAW
Start Compr€ssor - Close main power switch sup-
plying curent to the compressor motor.

lmmediately recheck orlleveland chect oilpre.sur' he\-
sure lhould eiceed suclion pressure b) 45-55 pri 4.r/f?ct
pres:ne is not teached in l0'12 se,ond.. \rcf.onprcsor
imnediarel\ and check oil PunP

Ifan) safety derice lhut5 down tht compressor. do not
resel the conuol mor€ than once belore det€nrurung cause

e,

Check Control Operation - Refer to catriel Sran-
dard Servrce Techniques Manual, Chapter 2. for comPlele
instructions on che€king el€ctrical comPonents.

HIGH- AND LOW-PRESSURE SWITCHES - All5F and
5H units exceDt 5F20 and 30 have factory-installed' auto-
maric reset. hiih' and low-prcssure ssirhes (Thes€ swilches
are ararlable is accessorias for 5F20 and 30 units ) Figure
13 illustrates adjustment procedures for both switches

Check High.Pl$9ure Switch - Thronle the con-
denser watei on water-cooled unit or block the airflow on
arr-cooled unit. allowing head pressure to rise graduall)
Comprerror should shuaoff trilhin 15 psi of cutoul value
listed in Table 4. Now reverse procedurc; compressor should
stan within 10 psi of cut-in value given.

Check Low-Prgssurg Switch - slowly close lhe
sucrion rervice valve: suction pre.sure will decrease Com-
Dressor \hould shut oftwithin4 psiofcutout value l isted in
Table 5. Reverse procedurel compressor should stafl wirhin
6 psi of cut-in value given.

i

Tablo 5 - typlcal Plossuro Switch S.ttings

FEFBIO.
ERANT CONOENSEF

PRESSURESTAT
Hlch
(p.tg, )

cutoul Cuth

1 2 175
225

95
145

1 6
l 6

76
76

2AO
325

200
245

36
36 96

502 2€0
325

200
245

45
45

105
105

OIL PRESSURE SAFETY SWITCH - To check' move
contact arm at left side of switch forward (Fig. l4) Com-
pressor should stop in approximately 45 seconds.

lfcomDressor conlinue' lo run. checl' lhe winng to safery
s$itch. Ii wiring i( conecr. .witch is faully and shou'd be
replaced.

After completing test, wait 3 minutes; then Fess rcstart
button on front of safety switch and resEn compressor.

Check oil level in compressor sight glass after 15-20 min-
ules of ooerarion. tf the oil level is Io$. add oil by rhe
medodr aescribed in Carrier SlandaJd Senice Technique(
Manual, Chapter I, Section 1-Il.

\

H I G H  -
PRESSUREPRESSURE

swtTcH

5H MOUNIING ARRANOEMENT SHOWII.
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RESISTANCE

(REFER TO UNIT LABEL

llIGH.PRESSURE
CONNECTION TO

Fig. 14 - Oll Pre$ure Safety Switch

CONTROL
CONNECTION

An extemal adjusting stem (Fig. 15) s€ts the control point
Guction Fessure at which first step of cylinder unloading
occurt. The control point is adjustable as follows:

R-22 and R-502 . . . . . . . . . . . . . . . . . . . . . 0 to 85 Dsis
R - 1 2  . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . 0  r o  s 0  b s i g
One full clockwise tum of adjusting stem will raise the

contlol point approximately 6 psig with R-12, or 10 psig
with R-22 and R-502.

Control oil pressure is an indication of cylinder loading
condition (Table 6). Refer to Fig. 3-8 for location of con-
trol oil-pressurc connection. See Accessory Unloader Pack-
age Inslallation Insfiuctions for additional information.

See.Fig. 16 for Capacity Control System, and Fig. 17 for
umoaorng sequence.

Table 6 - Control Oil Prossuros tor
Cylinder Loading .nd Unloadlng

COMPRESSORSTEP"
APPFOXIIIiIATE

CONTFOL OIL PFESS. (p!lg)
Loadlng Unlo.dln

5F20 1 19.8

5F30 1
2

30,0
19.8

20.2
13,0

5F40,60;
5H40,{1,
60,0€,80,

86,120,126

1
2
3

30.0
24,0
23.0
20.0

r6.0
12,0
9.0

toapaclly Control reducllon.l6pE.

FPNEUMATIC @NIFO!
tS NOT USEDI TI]IS FOFT
MUST 8E VENIEO To Adjust Conhol Point

l. Impose an anificial load on the compressot until suction
pressure exceeds control point.

2. Slowly close suction valve io lower compressor suction
pressurc ro contml Pornt Pressure.

3. When at control poin! pressure, tum extemal adjusting
stem clockwbe until fint step of unloading takes place,
as indicated by,changes in control oil pressure. current
oraw ano souno ol compressor.

Control Doint is now set. ReoDen suction service valve,
Compresso; will be fully loaded ;hen sucrion pressure is 3
psig (4 psig with R-22 and R-502r arrvc con$ol poinr. and
will be fully unloaded when suction pressure is 4 psig (7
psig $ith R-22 and R-502) ,?loa conEol poinl.

5F20 AND 30 COMPRESSORS - Two capacity conrrol
packages are available as accessories. One is suitable
for_R-12 applicationsi the other for R-22 and R-502

The adjusting stem (Fig. 15) is shipped in a backseated
(fully countercloclwise) positjon. Compressor will be fully
loaded under all condirions. Adjusl the capacity control ser
poinl by lhe same 3-step procedule described above lor 5F,()
and 60. and 5H4O through 126 compressors.

SPRINO OETAILS

ft',r** ffi'mi*
'When comDrcssor is r€c€iv€d. lhe caDaciv conllol adiustino
sl6m lvlll b6 backs6at6d. (Compr€ssor wlli b6 'irlly load€d Jniln all

Fig. 15 - Cap.city Control V.lve

15
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NI-IT

ELEMENI

Cylinder Unloading Sequence

ELEMENTS
DR LLED
HOLE

Fig. 16 - 5eH Capacity Control Systom {Exc6pt 5Hl2O, 126)

5H60,66

5F60

Fis. 17 -

o
o
o

5Hr20!  r26
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+ 2  -

LEFT SIOE

Connocllon lo OllCool€r (Sls6v€ Local on)
Oll Pump Presslre (Both Locations). Us€ either for
Hlgh-Sldg OilPr6ssur6 Sw tch Conioclion

SCHEDULED MAINTENANCE
5F,H compressor and condensrng unit\ provide long Iife

and dependable service qhen properl' operared and regu-
larly maintained. Establish a maintenance schedule based
on factors such as ope.ating hours, load conditions and wa-
ter qualjty. Maintenance schedules listed in this s€ction are
offer€d as guides. Modify them as needed to sarisfy indi-
vidual machine requircments. See Fig. I8 for important com"
pressor service locations. connections. oil cool€r sleeve

Check Lubrication System - Always check com-
pressor oil levei before staning unil. lfoil is required, record
date and amount added. Refer to Fig. I -8 for location of oil
fiher plug. Table 1 and Slep 9 show specified lypes and
quantities of oil.

Use ofaccessory oil separator requires additional oil. Oil
level and separalor float valve movement during initial com-
pressor operation should agree with instructions furnished
with the oil separator.

3 - ODenino lo Crankcase (Low.Side OlPr€ssLio
Sivitch Conn€cr on)

Fig. 18 - Typical 5H40 through 5H86 Compressor Pump-End Connections

F]IGHT SIDE

I - Pne0mallc Conlrc Connecron
2 - Capacily Convo Valv6
3 - Ol Puni! Folation Arow
4 - capac \; convololPr6ssu€
5 -  Ol l  F l l lP lus

OIL FILTER MAINTENANCE - A bleed-type, high,
pressure, disposable filter is available as an acc6ssory lor
5H40 through 5H86 compre\\ors (Frg. l9r.  Replace oi l  f r l -
ler after the firsr 50 hours of operalion, or whenever rhe oil
is chang€d or becomes diny.

Check yearly for clogged fiher. indrcared by a greater
than normal difference bel$een oil Dre.\ure ahead of filter
aod afier-liller. when rhk difference exceeds 5 psig. change

l. Close oil-line shutoff valves on ea€h side of filter
(Fig. l9).

2. Disconnect oil lines at fiher conn€crions.
3. Loosen filter bracketi remove and replace filter body.

Refer to Accessory Oil Filter Instructions for additional

The full-flow oil filter, on 5H120 and 5H126 compres-
soh onl) .  conrajn\ a replacerble canndge. Replace lhe f i l -
ter cdnriJge alter rhe frsr 100 hour\ ol compre\sor ope'a
tion. After the initial fiiter change, check yearly for filler
clogging. If the pressure difference across the filter exceeds
5 psig. pump down the compressor and then remove rhe
canridge. Figure 20 (B) illustrates complete filler assembly
(not shown in Fie. 20 tAl).
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W}len cranlcase oil temp€rature falls wirhin rhe 120 to
135 F range, tbe shaft seal housing temperature should be
approxinarely 140 ro 150 F. Shafr seal housing tempera-
tures above 170 F may cause shaft seal to age rapidly, and
harden and crack. Therefore:

lfshafi seal housins temDerarur e\ceeds 170 F. STOP
THE COMPRESSoR. DO NO r resran uni;t rhe (au5(
of overheating has been identified, and the condition

Fig. 19 - Oil Filter Accessory Package
{5H40 thloush 5H861

CHECK OIL AND SHAFT SEAL TEMPERATURE The
normal operating temperature of the oil in the crankcase
ranges fiom 100 F to 135 F when fully loaded. Do not per-
nit maximum oil temperature to exceed 150 F. Conditions
und€r whi€h such excessive temperatures could occur in-
clude situations wherc the comprcssor operates in a fully
unloaded condition for an ext€nded Deriod. because thecom-
pressor would not be able to remove all of the heat gener-
ated by compression and friction. In such situations, use an
oil cooler to maintain safe operating temperatures. Refer to
5F.H Aoplication Data for more information.

OIL COOLER USAGE - The accessory oil cooler main,
tains safe operating oil temp€ratures whenl
l. Applying long stroke €ompressors (5H46, 66. 86 and

126). For added reliability, an oil cooler is required on
all long stroke models regardless of operating range or
lype of reftigerant. Additional heat of friction from ex,
tended piston lravel on long stroke models increases oil

2. The suct;on gas becomes highly superheated (Table 7).
3. a. Th€ compression ratio exceeds 5rl on R-22 systems.

b. Application data indicates the need for an oil cooler
for R-12 and R-502 systems. The €ompressron rato
can be determined from the following formula:

Absolule Discharye
Compression Ratio =

Absolute Suction Pressure

rl.!{ |

(Auto.-Rev€rcing)

B
(Manual Revercang)

*tle H-
t

Fig. 20 - Oil Pump and Filter Assembly (5H120, 126)
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Table 7 - Actual Suction Gas
Temperature Limits (Fl. R-12, R-22, A-5O2

SAT, SUCT
TEMP (F)

-60 -40 -30 -20 - 1 0 0 r o 5 0

SUCTION
GAS
rEi,tP {Fl

F. t2 35 4 5 55 65 65
F.502 25 35 45 55 65 75 75

NOTESI
1 For continuous oporalion wilh R-22:

Cader sF.H Specificd Pads
intercbangeabiliry.

3. Before servicing cornpressor.

5 .

Start compressor, close srction service valve. aDd re
duce crankcrse pressure to 2 psig. (Bypass low pres-
surestnt with jumper.)

Srop compre*or .  c lo.e d i .char le .en ice \  d l \e  r "  i 'n

Bleed any rcsidual refrigerant. Drain oii if

lisr for compressor pan

pump down the refiiger-

J

2. Do nol op€ralo unloaders al saluraled
al or below 0"F wilhour prior approv8
Engnee. ing.

4. The compressor operates fuUy unloaded ibr prolonged
periods. Under these conditions, suction grs levels nray
no! suffice to remole lhe he,rt of conlprcssion and tiic-
t;on. This condition can occur in any application. but is
most l ikely in low tempcrrture systems or var iable-
volume applications thrt use hol-gas bypatt to mai tain
specified conditions under low evaponi(' lord. Rcfcr 1o
5F,H Applicdion Duta tbr addilionrl inlirrnlrtbn

Adjust water flow rale through oil coolcr to nlaintain 100
ro 120 F oil temperature returning to compressor. Crank'
crse temperature hust rcrnain bclow 140 Fi shali seal tem
perature at the seal housing lhould not exceed 170 F.

T:rble$ 8 and 9 list maximum worknrg pressures lbr oil
lud water and estimated wrter llow rutes lbr varous ol
cooler/compressor conrbin tions. For additiontrl inli)rnrA-
tion, see Accessory Oil Cooler InstAllati(nr lnslrucli(nrs.

Table I - Oil  cooler Maximum
Working Pressure

Table I - Oil Cooler Estimated
Water Flow Rates

After dislssembly, clcan all pans with solvenl. Use min-
eral spirits, white gasoline or naphtha.
Before nssenbly. coat all parls wilh compressof o'l and
clean and inspect all gasket sudaces. Rethce all gr!
kets with new, lactory nrade gaskets. and lightly cort
with oil. See Tablc l0 ior lorque values.

After rcrssembly. evacuate conrpressor and open ruc
t;on and discharge valves. Restart conrpressor lnd ad
just refiigerrnt chargc.

J

5H40-66
5H80,86
5H120,126

'Flow ral€ bas6d on 80 F enteing wai€r,

Check Water-Cooled Heads - To prevent oil break-
down and sludge formation, the discharge gas temperature
must remain below 275 F. water-cooled cylinder heads |rre
avaihble as an nccessory for this purpose. See Accessory
water-Cooled Head Package Instillation Instruclions tbr ad-
ditional information.

SERVICE
Seryice and repan of Canier reciprocating compres$rs

nnd other refrigeration components should be pefonned only
by fully trained and qualified personnel.

Service Notes
l. Compressor compone.ti are shown in nornal order of

removal from compressor (Fig. 2l and 22).
2. For r€placement items, use Canier specified parts. See

Lubrication System
OIL PUMPS
5F compr€ssors. Scc Fig.23 nd15.
5H40-86 coDpressors. See Fig. 24 d 25.
5H120,126 compressors, with a ldnrr icr l ly reversing oi l
pump. S€e Fig.20(A).
5H 120,126 cornp.essors, wi lh mrnurl ly rcvcNing oi l  purrrp.
See Fig. 20(B) rnd 26.

5H120 and 126 Compressor Oi l  Pump
History Reterence

NOTE] By ls6li,lh6 aulomaiic rove.sing oilpumpcannotbo nslaled n placo
ollhe manuaLy rove6ing oil pump or v ce v6rea Tri6 complel€ b€arng rroad
assdmbly wlh ih6 o pump laulo or manual) s ni€rchanoeab6 as a com

MANUALLY REVERSINC OIL PUMP
Oil Punrp hrsnecti{'r Scc Fig. 208. 23 .ud 24 for 5F
and 5H nunual ly reversirg oi l  pumps. Also refcr to 5H120,
126 auto. revcrsing oil punrp scction.

Drain oil below level ol punp end bcnring head. Re-
move bearing head. Complete end-bell assembly Dusl be
renroved !o access beariDg head assembly wi!h oil pump on
5H40 through 86 nn)dels. Check oil pump rotor for end
phy. M.rximunr allowlble movement of rotor is 0.0025. If
there is excessive end play, reposition oil pump bushing in
bearing head as described below.

Turn rotor. lf lhere is more than a slight drrg, remove
punrp cover xnd disrssemble oil pump checking all parts
for wear and damage. Inspect oil pump bushing for scor-
ins. Replace bushins if scored. If bearing head is scorcd,
replace complete bearing head and oil pump rssembly.
Oil Pump Bushinq Installation - See Fig. 25 rnd 16. Po
sition ihe bushing oil groove at top (running fronl l::00 to
6:00) when the bearing head is installed. Press new bushing
into the pump-end bearing head from the inner side of thc
head with the chrmfered eDd entering firsl.

couPREssoR

1 . 2
11/2-3
2'4
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Oil Punp Bushing Posidon-r 
" si.zo-eo -a snlo'86. See Fig 25 Place 0 001-in' - 

il'iir* rlra t^u;.ated chim aEainsr burhing and in-
sull oumo shim between bu'hing and o'l pump ro-

lor. Comilere a$embu of oil pump w'$ ga'K€r ano

o. !ff"iio,ttu..* t', 26 Plac€ 0 015-in (|d-in rshim- 
i"i*-.* j"n in'ei and oil pump co\er' compler€
iii.'iiivll;tt il.p -a puinp iover wlttrout using

2. Tao burhins with luilabte cylin&ical posirioning roor to

seit rt agaiist shim See lypical arrangement shown rn

F i g . 2 5 .

a. 5F20-60 and 5H40-86. See Fig 25 Disa\etnble oil- 
"".o *a t rno'. "ttlt Reassemble orl pump Check
ior brnding

o. ! i izo,tr [ .  Remov€ oi l  pump cover and shim
Reassemble pump co\er sirh gaskel (becK ror
binding

tn.lall bearinq head on compressor' Line up ltrng on orl

oriip 'J.i"f,"t *i,t' sor in end ot crant'hafr check

bil pump fot Proper direction ot 'otaoon

Refill conpre..or oil to proPer level Ot(er\e oil pres-

."* i"t ." it ti"g *.p*tsoi conect oil prcssure 'hould

be 45-55 psig above suchon pressure'

3 .

5 .

t ,

\

i5"tt'**ttuoo
r'n@+>.-"/ 

C\LINOER cEAD GASkET

a
€;g "u",,o,,o",

BEARING HEAD
ASSEMALY

INNEF SEAT

ASSEMALY \.

olsc

ECK VALVE

END BEARING

. "- i -  
\  KE!

\ \ ) -- [ b.,^9"

HAND-HOLE

Fig.21 - 5H Compr€ssor External Com
m

pononts
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AUTO, REVERSING OIL PUMP
Oil Pump lllpgetia! - See Fig. 20(A) for 5Hl20 and 126
for aubmatic reversing oil pumps.
L Drain oil below level of purnp end bearing head.
2. Remove bearing head ftom compressor.
3. Renove oil pump and adapter frorn bearing head.
4. Check all parts for wear and damage.
Pump Installation
1. Using a new gasket, mount bearing head on comprcs-

.or.  Tighten the | , - l l  cap 'c 'eus Io 8n lb-Ir
2. Put a drop of thread seal;ng compound (Lociite 60l or

equivaleno on each of the %n 18 adapter nounting screws

and on threads of each mountirg bole in bearing head.
Po5ir ton one o l  rhe ,uppl ied g! \k ; rs  o\er  hole,  in ;dapLer
an'i a55emble lhe adaprer /oospl) lo beanng head.

3. Be srlre lhere ar no nrcks or bur{ on orl pump or bores
m adapter dnd bearing hedd. Slide oil pump $rcugh ddaprer
and inro beding head bore.  k l lowing enough c learance
to tighten adapter mounting screws with an Allen
wrcnch. The cleaftnce betueen oil punp housi g and
bor?t in adarter and b?"rinq head is ni,eson\ verr
clov..DO NOT USE FORCL anldonnt o tnp!lu,hanli

P I S T O N  R I N G S  ( C O M P R E S S I O N -  T A P E R E D )

C Y L I N D E R  S L E E V  E

( - \  P r s r o N  F  L N G  ( o r L )

, 
l,#'o*ul",.,.0,, 

P,N Loc( R NG

O*"  
s roN RrNG {orL)

C Y L I N D E R  S L E E V E

UNLOAOER
G A S K E T

U N L O A D E R  S P R I N G S + I

BRAcKET --'f UNLOAOER SLEEVE

A S S E M B L E D

C O N N E C T L N G  R O D

THRUSI  WASHER (STEEL)

Fig, 22 - 5H Compressor Internal Components

R O O  B E A R  I N  G
INSERTS

C O N N E C T I N G

S E A L  E N O

( s R 0 N z E  )
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Table 10 - Torou€ Values

5F UNITIi

10.15

10n5

12n5

12'15

12.15

10'12

25.29
2a'29
25.29

25-29

2VE
25"29

5H UNITS

Unload€f Cvlind€r Cover Plalo -
Unloader cy indor Brack€t

Dlschaeo Vave CaP ScBw -

D sch6lg. Va ve Guld€ &3€mblY -

O Pumpoovor - PumP End

AuxllaryContol vdw Cover -

or Pumpcover Punp End

CapaciVtonlrol Valve - Pump

Auxilsry Contrc Vave - PumP

M'n r6rd cov6' P al6 - CBnkca56
ol Plmp Adapr$ (12cylhde4

CaDacilv ConloL va ve -

Dlschargetv€ v€ Gulde Ass€mbry -

Dlscharce vav€ Guide Inner S€al

Pibe Plui - Pump End Bedrnq Haad
Pa*uE R6r6l valv€ - suclion andPres.u'E�Borol vdlv€ - suclio-n End

D schars€ MEnllo d Cover
P...eur€ F6lel v.lv€ - cranNcase

Sucllon Manllold Cov€r - cr6nkcas€
Pump End g6a ng H€ad -

OllFltd Ho@lns - Beafn0 H€8d

sudlon Man told - c€ikcass

,a

sot iomPate-c rank@ss
Suctlon End Dbchaoe Manilold

Pump End Beaing H€ad Assembly -

Hand-Ho 6 Covot - C.dnk@ss
SuclLo. Manl'old - cdnkcade

Pumd End Bea no Hadd
co.ndrlno Fod Boi(a uminum Aod)

oieha@. M.nllod - Cvind€r Eoads

Cy Indd H€ed - crankc..€
Hrid.Hora cov6r - clankcass

Pump End cov€f and Pudp End
Bdar no H€ed - clankcase

S6Nlce vElve - cnnkc$€

Magn€lc PluO - PumP End

OllBypaas Puq - Pudp End

Modu atlno v6v. Ad6!l6r -
Prmb Fnd Esa' ̂ o N6ad

Lo.r sb'ew - Pumi End 36a'nc N6ad
Oll F€ 16l Vdvs Ass6nbly - CEnkcaso
C€p-ol R6ll6l Valv€ A$€mblY

d
Modul.th-o vdlve Adgplor - clanrcasa
Orl Svpa.a Plu! - Ciinkc*€
ollBipass Pluo - Puflp End

ollBvoofu Puo - Pumo End Cover
Holloii Loc[ Silow - Pump End cov6f

€nd cenro' Msln B€a ng Hou6'n9
OllPr$3uF R6l6l Valv€ - c€nkcase
c6!.O lFrc$ur€ Roll6l Valv6 A$€mby .

- Pump Fnd ts€Erng Ho6d
6 B€ l.l Valv6 - C6n[cds€

Prb6 Pua - Pumo EndCovor

Auxillary coniiol Valv6 Cov€f -

Sp*ialcap Sc'ew - Aurllbry
ilC - NdlionalCoeBo
NEF - Nailona Exlra Fno

q

55.60
55.30

53"60
5$60
55.40

5H UNITS

8.12
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Mdin ae ng Dhmers - 5F20,30

Joun.l Dl.meler - 5F20, 30
-  5F40,60

PqhP End B.€rlng W.rh.r Thlckn$.

cENTEF (5H60,S6,120,126)l
M.rn Boarlno Dlafisier
[i.ln Bedrni fhlckn€Er

5o6lEnd Benno W..h€r Thlc[n6.9
s.€l End rhru.r_W,.hor rhrckn66

(d.pth ot w6.r b€low lacs)

pl.lon Olam.rd - Sr€€1, Srsnda.d Slrok6
- Aluminum, Long Slroke

Bodv
Fhd Gtoove (oo)

Plston Flns End G.p (compre$lon and oll)
Pl.ton Btno std6 ctoaranco

comfsilon sld€

DA2

D.lv. Sh.lr Bushho Olanolorll0)
Dnvo sh.tr Dlrm6rir tsH120 & 126)
D.lv€ Shrrl Bu.hln0 Dlrm€l.t

( rD -  5H120& 126)t

'Sand w€ar alow6nc6 aooli6s to undorciz€d shaih aid bea(,us
lcoranu'6flu'sd !6 ,'ce roap'osso ! (c be o-1.4 "

a1l€flh€ modslnufrber. dnd on borri ends ol lhe orankshan
A=  010 - i n ,  A= .020 - i n ,  C=  030 .n .  undo rszod  bednos
apor6.6nel ooa Trdo. o .o I popo , 06r<'760

' ' c e p d . 6 ' h , u s r " n d o e e l T r a , - e . r r ' c n d  
€ c o ' o p . a o o  ,  n , - - r -  

_ r  
\ , r .  \ .  t  6 \ \

CRATJK'HAFT E DCLEAR^,i  \4lN l , t  \  '  \  N ' (  . .  /w'  /

(doplh ol w.ar bslos irc€)

5H60,66
5H30,3€

3/-1r1.6

L
5

5 l - l q o , ' , 5
q 9

Table 1t - Wear Limits; sF.H Compressors

|  , .6 ,3s ze izs , ,

46225
22545

, . j ,

z!oo
zise 3 232

^:*
,1*

t3 693



BRONZE BEARING WASHER

PIJ  MP END SEARING HEAO

PIJM P COVEF GAS(ET

0 ^ \tt
t \ t
Yr

CONNECTION

O I L  P R E S S U F E  C O N N E C T I O N
(REMOVE FOR ACCESS TO CONTROL OIL

OIL  PRESSURE CONNECTION

CRANKCASE PRESSURECONNECTION

S I F A I N E R  )

Fig. 23 - 5F Oil PumP Assombly

Fig. 24 - 5H4O thlough 86 Oil Pump Assembly

\ ARROWS
OIL  PUMP \  '-'I 

U-G



1 .

Turn pump shaft ro align drive trng with slor in end of
crankshrft. Holding pump rssembly wilh thumbs on the
? screws, slidc rssenbly into bearing head until tang
engages slot. A slight rotation should !lign screws witb
tapped holes in adaplcr. Start screws ro hold allgnment
and then installbaiance ofscrewsand lock washeN. Torque
all screws (/r 20) to 8 l0 ft lb.

Srrrt conrpressor rnd check oil pressure. This oil pump
opcrxtes in eilher direction of rotation. The conect oil
pressure for compressors using this punrp is .15 b 55
psrg above sucoon prcssurc.

OIL PRESSURE RECULATING VALVE (nonadjustable.
Fig. 27) is located on the side of compressor .djacent to
seal housing. Regulator maintains corrcct oi1 prcssrre
(Table 6) and ensures srtisfrctory unkradcr opcrrtion.

I

,r FIJ[,1.;.1

Fig,25 - Sett ing Oil Pump Bushing
(Typical 5F20 through 60, and 5H40

through 86 - 5F40 Bearing Head Shownl

Fig.27 - Oil Pressure Regulating Valve
{Nonadiustable}

Unscrew regulalor liom crnnkcasei use 516 in. Allen wrench
on nl lcomprcssors except 5Hl l0,  which rcquires 7r nr.  Al len
wrench. Regulator nrust not bc ckrggcd r d plunger must
not be stuck. Check drillings to reguhtor li)r fbulnrg.

The t.o,ta.rfuttubla oil pres$rre regulator is interchange-
able or al lcunent 5F,H c(nnpressors except 5H l20 rnd 126
nmdels. 5H120 rnd 126 unirs hLt lc larger.  nonadjustrble
regulat(ns. E rly 5F.H compresson werc equipped with an
a./prl.r/te type oil'pressure reguhtor. When rn rdjust ble-
type regul.ting v lve needs replrcing, use a ll.)/rar./irrralrl?
regurrcr.

OIL RBTURN CHECK vALVE (5Fl0 rhmugh 60, aod 5H1o
rhrough 86) rUows oil to return Uonr suction m niibld
ro cLllrkcnse. This nomrally open vrlve closes wheD
crankcase pressure becomcs highcr than strclion ptdssure
( F i g . 2 8 ) .

Two disc-iype check valves on 5F20 and 30 conrpressors
are locared bcnealh partirion bctwecn suclion Dranilbld and
crnrkcase. one on each side of compressor. Renrove check
valves through bottom covef or pump end of comprcssor.

Lealtype check vnlve on 5F,10 rnd 60 and 5H40 through
86 conrpressors is .tc.essiblc thLough, and located aI lop
cenrer 01, hrnd'hole cover opening.

,qenr!" check valves and check to see that tluter valve
or leaf does no! stick. and that it seats tighdy.

f , - " t

5 .

Fig.25 - Sett ing Oil Pump Bushing
(Tvpical 5H120, 126)

Hold pump wi th one hanJ ano rorr rc  i r  q \ iL  {qJ: r l l }
I ightening adapter  rn.Jnl ing \crcq ' .  P/ , , / r  r  , r / rEanlr l
beNeen punp and beatinq head boft is uitrcmel) ttn'
portant. THERE MUST BE No BINDING.

When adapter is secure, renlole pump assembly and place
.e.ond ga 'ker  on pump hou.rn8.  hr .ef l  r$  .  20 l  ounl -
ins scress and lock udshers.  one o|  c i 'h f r  . i . l (  or  Ine
worJ TOP on punp end cnve .  dnd po ' i r ion lJ .Ler  or l
scress. For reiat nin s ope\t ttur\ bc u'cttu"n ToP
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csP..0,,.,,.-
Fig. 28 - Oll Boturn Chock V.lvss *:dfi ,:+Hrili"fi i"1?"'ff t},$i8,#fl '$ilf :"f'f-"rlffi

ov€r the p€asur€r€lior valv€ wnen aea€mDreo

Fig. 30 - Pressure Rellef Valve {5F601

PRESSIjRE RELIEF VALVE

SUCTION ATID DISCIlAR6E

CENTRIFUCAL OIL SEPARATOR on 5H120 and 126'
mounred on cranksbafi (Fig 29). retums orl to comPrcssor
crankcase. To remove or r€place oil separator' re t ranK'

shaft lnspection and Servic€

OIL FILTER SCREEN tFig 2lI in compressor 'rankcase

i'i"i*i,uri tr'.i,gtt tt""d'iole cover or bottom plate Re-

moti una in"p.o ii fot noles. then clean it $ilh solvent and

Pressure-Rolief Valves - when Pressur€ differcn'

;;&-;;;;'hli'h- unJ io*-p.esure sidei.exceeds 350 a

5i "'i'iileo; An : 40 psi). Pressuro-relief vatve bleeds
ref;serant from high to low side

ciecr retref 'alve" for evidence of leaking change if

defecdve or if valve ha! ever op€ned due lo excessrve

5F60 COMPRTSSORS - lntemal -r€-lief valve (cress into

"i"i,i""* i"a pi"l.". "p through left cvlinder'bank vatve

iiiii'iiii. lor: u'". a "Andard ;ockeFt,?e screwdriver to
remove and replace !alve

5H40. 46. 80 AND 86 COMPRESSORS - Pressure-reliel'
'ii'" i. r"""r.a on sucrion and discharge manifold cover
( F i s . 3 l )

5HO0 AND 66 COMPRESSORS Relief v-ale. is localed

i" i"rr t.i*i* -.,i- "nd dischars€"manifolds Remove
ii'frr*ee rn-'f.ta for access lo relief\alve Uq€ a stan-
i,.J rri-in. tocl.r ro t move and install $e v'lve'

Fid. 31 - Prsssuls Rollol Valvo and
si&i;i st.iinii isnm, 46, 80 and 86)

5H120 AND 126 COMPRESSORS are equipped with ex-

t*.'i *fl.r '"t"1 rn"unt d on by-pass line between suction
itrumff vatre ana discharge manifold To remove valve rc-
move bolts from flanges on either side or valv€

Sustion Stlaingl - To withdraw soaineron 5F20 and
io-i'ilio ina le "o.pressors. remove sucrion and dis-
charse manifold cover on seal end ol compre\sor'

oi 5F3o compressor, rcmove suction service valve on
sr6ri "'iJlAeo ina ee "omPressors..remove.suction man-
iroiJ ana *irl*aw z srainek On 5H80 and 86 compres-
sors, remove suction manifold cover'

On 5HI2Oand 126compressors. remove one sucfion man-
r."rd irii " " ri.i .o ut'not to disturb Position of detach-
lirJri,liti"" *"iii"u -a suction line withdraw 2 suction

iig, 29 - contrtfugal Oll Sgpantor lmpeller
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Clean strainer with solv€nt or replace if broken or cor-
rcded. When replacing suciion slrainer, do not damage it.

On 5H120 and 126 compresson. posilioned manifold cover
plate must compr€ss strainer bail. If bail is too short, grasp
on sides and elongate it enough to be compressed by man-
ifold cover. Position bail between the 2 bosses on inside of
mani fo ld cover  ro prevenr " r ra iner  f tnm ru-n i ' rg .

Cylinder Head and Valve Assemblies
CYLINDER IIEAD TNSPECTION - Remove cylindcr heads
aDd check heads for warping, cracks .Lnd danrage 1() g.Nkel

VALVE INSPECTION (Fig. 32)
Disassemblv - Remove cylinderhead. Loosen cap screws
holding discharge valve seal to dischrrge valve guide. nd
cnp screws holding valve guide 1() vrlvc plate. ReNove cap
screws holding valve plate to cylinder block. Renove vulve
plate from cylinder block and discharge valve guide frcnr

Inspection - Inspect suction and dischxrgc valve discs rnd
valve seats for cracks or excessive wear (T.6le ll). Check
cylildeFsleeve valve stops for Lrncvcn wcdr. ReDrace vnrves
if cracked or wom. If valve seats are worn, reptace com,
plete valve plate assembly. If cylindeFsleeve valve slops
arc wom, replace sleeve.
Renss€mblv - Pistons mrst be below tops (J1 cylinder sleeves
To posilion corecdy, tum crankshaft or lbrce pistons down

l� Place suction valve springs in vnlve plate recesses. Large
spring coil should be in full coniaci wirh botom of

2 . Place suction valve disc on valve springst press disc into
valve plate recess. Slide valve retainer clips into placc
rFig JJ).  Cl ip\  musr nor \ .ver \r  \ r  l f ie-.pr ing, or
pins. Valve relainer clips 5F20-2061 (5F compressors)
and 5H40-2061 (5H compressors) are iield supplied.
Bolt valve plate to cylinder block. Remove vaive clips.
Place discharge valve springs in discharge valve guide

Place discharge valve disc over springs, and fit inner
spring in place over valve disc. Hand-tighten bolts hold
ing inner seat to valve guide (valve guide assembly).
Place valve guide assembly on valve ptate. Tighten all
bolts and bend tabs on lock 'rasher and lock plates. Re-
place cylinder head.

SUCTION VALVE
IN  PLACE

Fig.32 - Suct ion and Discharge
Valve Assembly

SUCTION VALVE RETAINfR CLIPS

Fig. 33 - Vslve Clips in Pl6ce

Cylinder and Unloader Sleeves
DISASSEMBLY (Fig.  34)  Rcmove cy lnrder  nc!o,  suc-
r ion rnJ J i \h : r rye \  lve.6,ernbly.  : ' Id  purrp {nJ hel  nE
hc d wh(neve Lyl i r -Jer . lee\e. r  vr l \c  th ie i . ,ep l . ie . r .

l �  Turn crankshr i l  unt i l  p isron is  in  l l l idposi r ion.
2. lnse.t.a deeve puller into cylindcr and push ir down onto

I  T iShren 1ur  .n r " l  o t . lee\e p ' lc r  ro exDand pul [ r  in

4. Turn crankshaft, lorcing sleeve upward until it can be

5.  R(rr i \c . rn loJder .ndp r ing.  r5H comp' .  ' . . , r . , ,  1)  I  Dr . -
assenrbic  dnlorder  s leeve,  p ins and spr ings.

INSPECTION Examine bore of sleeve fbf weaL. Check
suction valve seats for scratches and wear. Check unloader
sleeves, pins and springs for wear and freedom of move,
ment (Table I l).

REASSEMBLY - When new rinss are beins instrlled in a
used cylinder sleeve. break rbe haid, glazed;urface of cyt,
inder sleeve to reduce wearing-in period ofnew rings. Clean
sleeves thoroughly aft€r breaking glaze.

t

3 .

5 .

6 .

If a felt sock filter js jnstalled. remove and inspect il
after 50 hours ofoperation. Clean filter jf required and
replace it for another 50 hours. Clean the suction strainer
whenever the felt sock is removed. Remove sock when
system is clean. (Not applicable tbr 5F20 and 30
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I Rolale crunt'hatt lo position Pisron al top cenler'

i. i"J,r."" p,'." d*" "nd beveled sufface ar lo"er edge

of cylinder sleeve tul,
3 .
4 .

Staseer rrng gaPs around Piston"lill,*t'rJxuurffi 
:tr*,:lLi::l.Tf .t':i::

r. t"""r*i** a "i"4. nanifold parrition and cvtinder

' li+?****"'.l,{l:l,;,x�*gf+'***;"l:

Connecting Rods and Pistons

["!"YfJ,]i"; *"fri1"1"?'liL,'ii li,f ;..131.,"13'f, ill

*mu*tit*sl"*-ew
*f f ri-liT-,:il"g+ffi tidltii'"1",xr,:::r*:t";l:

mitrfrn$nuitr*lsffi
Check Rinsstffi1,*'n#t;;li-?;;tri,'J:'ilTf i;'ln.rit:
,-ll j:"i,;:lll.,";;*,';P.i;"f.Tl:iili*'ii,'f#'3i#J,

stde up

l'*ffi flili!$ti-.:tf* ill *1,"r""*'-

ffi
,illll,L'**::l;:l:*"J,TjI:";'l#'"li",eJ'ffi :T;
* rn'i* :; i':; i " Y' !: ;[ : :::Y' :";': "t t:'

O I L  i I N G
'S€€ Tabl6 1 1 tor Pision dtatnalgrs'

Fig. 35 - Alumlnum Long'stroke Piston Details

ffi*'$rffi
*'t^iXJ,r"'il"*t 

unloader svstems consist or 4 major

''l*l+i:*r$#**lg:lh.!,''.',ffi *
;as; rises or fals.

COIMPFESSION
RLN65 (sOLL0)

(VENTEOI

(VENTEO)

STROXE ONLY)

EITHEh SIDE UP

{

|,.-.--p|iffi;i-�-.iil;;!h heads or valte pra*
Flg. 34 - Position of Cylinder Sleov's

COMPFESSION RINC
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FROM COMPRESSOR

I

CRANKCASE CONNECTION
FOR O]L  RETURN ANO
OPERATING PRESSURE

t
TO OTHER UNLOADER
POWEF ELEMENTS
{SPECIAL  ORDER ON 5F30  ONLY)

Fig. 36 - Capacity Control {5F20, 5F30}

o
c

IF PNEUMATIC COMTFOL

FROM CRANKCASE

(  5 l l  oNLY)

ELEMENTS o
o
o

HOLE

Fig.37 - Capacity Control Operation {5F40,60; 5H40,60,66,80 and 86)
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2 .

3 .

t*ilqiryilf{"}ii}Jff;?i${fr :1"'+il#
rivares rhi. r€laY

i'iifi #'t""rru'*:';l"i-rtring 
mecr"ni'm It'�sI ivi.*rr" p6""' "r""ll YF*':l3ll;i5p'il::

,niiuii-,ia'sv it. .^p"'itv control vaLve

o. I ""i"*inii,g .*ite"i:t' Y!l'l :":):',:""*il":i-3 'If, i;;i#ft F";:ei1 ;i:Tl:l:"ffi11*''ff'::H;il1iU""i!iie;:;***:Jit!"i'.Kii:'#':**'""1:
;;;;;-i^'". open. or Permits tt

i""::i:i ##dEl';"il"i dpendine on its actuation bv
the Power element'

These components operale in the following manner:

*,:',r1"'n'lf ":tJ*ii'"1"*'.o,|l:%f :5*^''o*

u*tf -*n11'*,'ru**1t*1;r'u*m
load controlled cyllnoer'

ll#*###" oi 3i:3.1";:;1,!l $fi:"[ :i:ii:

H,?,!?Ji i8''�fJ
5"',lii"8llll"".

sucr loN VALV E

dojg.P!.uE

CONNECTION SLEEVE

SLEEVE

N U T BJiPA".tL'*'

PRESSIJRE

IlFqp*'i$$.fii'Td,$'*lit$*i:'"$i';l'f*
ll*At?3rff'i'Ko,;ll1?h1"Jiu'o"n'''"

*-**r-RdhtNnf;**lllM

r':{$i$**t-*gr'*:,'lm
il*+ru;fu l$:iel;''****::#{ri[*:
aylinder(s)

o
O
o

Fig. 38 - CapacitY Control (5H120' 5H126)
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UNLOADEF CYL INDER
COVER PLATE

L INE

I

Fig.41 - Compressor Hand-Hole Cover ano
Assembly {5F40 and 5F60)

E "t&d#rj,ry,@

Unloaded Ooeration - A drop in suclion pressurc dc
creases pressure against cont'ol valve bellows. Range ad-
u' tmcIr ' t r ing pre.-e. J i ' . , in.n thL p.r .h t i r  .  . . r  , t !e\ ,  . !

the valve spring. This move! lhe needle valvc oli lhc seat.
Conrrol oil bleed$ fron hydrarilic rclay and control valve

to crankcase, relieving oil pressurc on hydr.ulic pislons.
The pislon retracts, preventing tranrmission of prcssrrized
oil tocontrolled cylinder powef element(s), Lrnd the oildrains

As oil pump pfessurc on powerclenrenl drcps. the piston
lnoles downward. Lifling fbrk(s) pivol(t upwrrd, moving
liliinS pins upwrrdi suction vrlves rise li(n 

 

therr scats lnd
cortrolled cylinde(s) unbrd(s). lr shorld be noted thrr Ll
minimum of 33 to 35 pounds o{ oil pressulc is rcquired tlr
lrope. unloader operation.

Capacity Control Inspection and Sewice
UNLOADER POWER ELEMEN' |  REMOVAL -  Rc-
nrove cylinder head, valve plrtc, conn.cring rod, pist(nr nd
cyl inder  s leeve.  Remove Al len hcrd crp scLcws (2)  hold ing
unloader power elenlent in position.

Rcmove powerelemenl (Fig. 39) rnd dis$scnrblc. Check
all parts for wear or damagc.

POWER ELEMENT REPLACEMENT - Check unlo.rdcr
lork height (Fig. 40) of trcw or rsscmblcd power elenleot.

Attach power clenrent to intemal sucli{rr Nrniiold. Re-
placc cylinder sleeve piston, connecting rod, valvc pldtc,
cylinder head and hand-hole cover.

( s F J H  = 2  = . ! ' (5H) r-l

L ]NLOADER P  STON UNLOADER
C Y L I N D E R  F O D  S P R  I N G

l I N N E R )

Fig. 39 - Unloader Power Element (Typical)

TO UNLOADER /-\ UNLOADEi
POWERELEMENTS \-/SEOUENCE

EXTERNAL ADJUSTINC STEM REMOVAL docs not rc
qur fe col ] rpresyr ' to  bc punped down. Looscn hex nur  ar
vllve ltem base and removc rdiustiflg ltem asscnrbly.

REMOVAI- OFCAPACITY CONTROL VALVE AND HY-
DRAULIC RELAY Assenrbly is locrted nr hand-holc co!el
(F ig. , l l )  o l  5F10 rnd 5F60 uni ts i  in  pumt end cover  (F ig.
42) of 5H,10 through 86 un$: rnd in pu ip cnd berring
head (Fis .  43)  o l  5Hl20 a c l  126 uni ls .

Remove cr tac i ty  contro l  vr lvc lnd hydnrLr l ic  r rhy.

NOTE| lt is ,r/ plLrcticrl ro renrovc hyd ulic rclir! lionr
5H40 thfough 5H86 cornprcssors.

Inspect pti(s lbr wcrr, dun ge or cvidcncc of le king ol
s t ick ing.

A new hrndlxne cover, prn p-cnd covcr orpunrp-cnd berF
ing herd with control vrhe rsscmbly lnd fiydruulic rchy
niay be inst,rlled. However, crpaciry connr)l llll!c (rnd hy-
df t tu l ic  tehy on 5HI20 nd 126 uni ts)  is  rvr i l l rb le i rs  r  sep-
rMtc parls ite litr instrllrlion on ofiginrl hnnd-lx)le cover.
punrp'cnd cover. or puDrp cnd bcrring hcxd.

INSPECTCONTROL OIL STRA]NER On 5F conrpres-
soLs, the conlfol oil stftriner is locatcd on rhc sidc ol rhe
punrp 'cnd be ing head (Fig.  l3) .  Srr r iner  is  loc l red be
hind the conLrcl oil prcssurc grge connecli(D trbck on lhc
5H l20 rnd 1 26 uni ts  (F ig.  ?0)  dnd on pu rp-cnd covcf  ( t r ig .
,l:) ()1 rll olhcr 5H conrpressols.

Remove slrrircr dnd inspect it lirr holcs rnd did. Cle,rn ir ,
wilh solveDl and replace.

Fig.40 - Unloader Fork Height (5F and 5H)
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VALVE
Cranksha{t Inspection and Service

DISASSEMBLY - Remove cylinder heads val\e plates'
".tt"*oGi"a ,"4 pist"" a"semblie'. and pump-end nain
bearing head.

On 5H80 throush I20 unil\. remove hollow-cenler main
be;nq lock "cre;locaFd benealh plug rFig 44) and loosen
frolfow:-.uo ret..."* tfig 45l unlil center main bearing can
* si ;a f tom i t :  suppon On5H86. l206nd 126unirs drs-
connecl oil line toiinter main bearing Remove cranl'shaft
thmugh pump-end opening.

Nomuilv it is not necessary ro remove de oilseparator
imoelier rF'ie. 29r from rhe 5H120 or l20 rhaJt lf impeu€r
md* b€ re;oved for any reason. howe\er' rmmerse Il rn
iiiri-witei or oit untit treaied ro 180 F or more Remove all
iii""i J "it ' *rot. rcassembl, Do not heat impellers

TIJBE

N E R )

NoTE: Dolted ltnes indlcsls plplng bohlnd sut96 drum

AEARING ]NSERTS

TER FIL IERINGI

IINLOADEF SEQUENCE

!'iccess

Fiq. ,15 - Center Main Beadng- 
{5H120 and 126)

Fis. 42 
A_ s5H 

pumf.End.q?;fiftg).-""

(SEFORE F LTER NCI

38iN*'fr"'"',iFiii
F]LTER

BEARING

Flo. 4it - 5H120 and 126 PumP'End- 
Bearlng Hood

noa*rr-\q
r.ruqr o i*,t ufr

Fio. 44 - 5H8O through 126 Center Main Bearing- 
Housing Setscrew Location



INSPECTION Check cfankshaft journals lbr wear and
tolerances (Table 1l). Remove crankshaft plugs. check oil
passages and clean if clogged.

Connecting-rod bearing inserts and main bearings arc avail
able for crankshafts reground fronr .010 in.. .0:0-in.. or
.030-in. undersized. Factory-reground crankshrfts are stamped
on bolh ends wi th an A ( .010 in.  unders ized) ,  B ( .020 m.
unders ized) ,  or  C ( .030- in.  undcrs ized) .

IMPORTANT: Do NOZ rcgrnrd cnnksh.ifts rbr 5H.16.
66,86, ?nd 126co pressors in the ilekl Rcplrce shriis
with scored journals.

All instructiotts J'ar .lie ld gtintling dpplI onl\,to sldnldrrl-

On crankshafts reground locrlh', hold tlmw to 1.001 in.
for 5F compressors and to 1.376 in. on 5H compfessors.
Stanrp A or B on crankshaft ud punrp eDd bearing head
next to oil pressLrre gage conneclio .

' l 'o  
delermine maximum and minimum i ( rLnrr ld i rmeters

tbr undenized shafts, subttuct the rnxrunt (ir.) th,ll the shali
wrll be grcund rndcrsizc liom iict(ny fftnn the tolerances
spcci f ied in  Table l t .  Fof  exLrnrp le,  lhc i icr ( r !  to lerance
tbr  5H40 seal -end joumrl  is  2.6225 in.  lo  2.ar2 l5 inches.' fo lerancc 

for  x  c tankshr fL rcgr ,Nnd lo .010 in.  unders ize
should thercforc be held bctwccn 2 61215 in.  dnd 1.6135

IMPORTANT: Whcn regrindirrg rhc scr l 'cnd. loumal
o 5H 120 cr,rnkshdi,  do rx)t  rr ind in r l rc arcr ol  lhe
oi l  sepArAlor impcl lcr.  This is not jourDrl  rrer,  dnd
must renrain intact or the oi l  sepurur in)pcl lcr rv i l l
nol  i i t  p iopcdy.

REASSEMBLY -  l l  5H120 ar  5H126 a i l  u 'p l | t r tu t  hus
he!| rc k^,ed, ftal i tr).llo t,atuvaph h?h\\ hefuk' i .

When rcgrinding crdnkshlii, rcnrovc cranksh.rtt plugs rnd
clean o i l  pLrss lgcs ns wel l .  B. l inc rcpl .c ing cf t tnkshat i .  in-
se rnd t ighten p lugs.  and re insta l l  rhe 5H120 rnd 116 o i l

l .  Inse dowel  kcy (F ig.29)  wi th rx is  prra l le l  ro ax is  o l '
cr.rrkshrit. Position key so chanrlcrcd cdgc is tow.rfd
radius oi crankshrit iournrl.

2. lnnDerse oil seprrlor impcller ir oil or hol waler lo heal
it to 180 F or nore If wrtcr is used, rennve all traces
bcnrre reassembly. lnsrall impeller or cmnkshaft with
dowcl key lined up with inrpeller keyway. I pcllcr nrusl
f i t  key snugly.

Ir Check that seal-end thrust w$her is in place on dowel
key in crankcase.

Insert crankshali and insrallpump-end bciring head, con-
necting rod and piston dssemblies, valve plale and cylinder
heads. On 5H80 through 126 unns, inscrt center main bear-
ing setscrew rnd lock screw as describcd under Selaicing
c e n . e r  \ 4 r , r  B e r  i n ! .  O r  5 H 4 6 .  . a j , n d  l l 6 u n i r , . r . . J n
necl  o i l  l ine to centef  n la in bear ing.

Pump-End Main Bearing (Fig. 46)
DISASSEMBLY AND INSPECTION On 5H.10 through
86 units. remove punp cnd cover. Renove punrp end beaf,
ing head on all units. Inspecr bearmg for tolerances shown
rn Table 11.  I I  a  pump end mair  bear ing is  worD.  remove
b.onze bear jng washer.  and chiselout  bear ing.  inspcct  bear
ins houstug far wear (Table 1l) and damrg;. Renrove any

REASSEMBLY
1. Lubr icare outs id€ of  new bearhg wirh hcrvy grexse
)  L i n e  u p  n o l e  . r  b c . , r  r !  i i r h  o . l  o " | |  . n  l . { ' . i  , !
l. Press bearing inLo phce u\in8 a pullef shouldef {Table

L ,J  F iF I  rnrr  rFr  drJ - .1 -  eu nr  l . (dr .  !  t r . \ .
.1. Place bea.irg washcr on berring with norch m w{slref

propcr ly  posi t ioned arcund dowcl  p iD (Fi9. ,16) .

PUMP ENO MAIN BEARING

R O N Z E  B E A R  N G

ON 5HLzO AND I25
MODELS )

PI ]MP END BEARING NOUSING

0
Fig.46 - Pump-End Main Bearing Posit ion

Table 12 - Main Bearing Pul ler Sizes

NOTES
1. Bear ng p! l€rs are avaitabte tom lh€ Fobrnar

Mls.  Co.  Monlpeler  Oh o
2. Side. ol pller marked B is ior lnd€rsized

Centei Main Bearing - Sizc 5H80 through 126 con!
pressors have r cenLer nrain bearing and housing.

DISASSEMBLY AND INSIIECTION On5H86,  l20and
126 compressors. disconncct oil line ro cenrcr nraiD bear,
ing. (5H80 cenler main bearings are fed through rhe shaii.)

Reffove plug on conrpressor crankcases (Fi-s. ,14). Then
r e h o \ e h o l l o u  l o r k . " e w b e n e d r \ r n e p l J B , F r r  4 \ '  \ e \ r .
l o ^ !  n  h i i  l . u - . J n  r e r . r r e $  r n l i l  c e n r e r  n  r i n  b e d r  r B  : r . -
se bly can be.slid fron i1s strpport. Remove crankshali rnd

Disrssenrble beffing (Fig. .15) and inspecr lbr proper tol
eranccs (Table I t).

PULLER SIZE
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4 .

3 .

Pull beiring into housing (Fig. 49). Edge ofbearing should
be %r-in. below surface of bronze bearing washer.
Look tlmugh oil pressure regulator opening to check oil
passage for blockage.
Blow out oil groove in bearing housing and oil lines (if
any) to it.

SEAI. ENO iIAIN BEAiIiiIG
HOUSING INSIDE

BRONZE BE

KCASE BEAFIN6 HOUSING

SEAL ENO

Fig, ,18 - 5H Soal-End Main Bearing

REASSEMBLY - Install the new bearing inserts. Assem-
ble bearing housing on .ftnkshafr, but do not tiShten the
hollow-cuD setscrcrrs. lnstall crankshaft. center main bear-
ing and liousing, and pump-end main bearing assemoty.
Tishten bolls holding the pump-end main bearing assem-
bly. Rotate crunkthall while lightening setscrew on center
main bearing housing. Setscrew should tighten fuUy wirh-
our anr bindins of crankshaft. lf bindins occurs, .hirn the
opposi ie ' ide oibering housin8. using .011-in.  shim stock.

Seal-End Main Bearing
DISASSEMBLY AND INSPECTION - With crankshaft
removed. u'e a bearing puller with a shoul(hring device to
remore and install .ealie'nd main bearings (Fig.47 and 48,.
Bearing pullers and sleeve pullers are available from the
Robinair Manufacturing Company, Montpelier, Ohio.

Inspect bearing and b€aring housing for tolerances shown
in Table 11.

REASSEMBLY - Remove any burN and clean bearing
housing before replacing bearing. Lubricate outside of bear-
ing with heavy grease.
l� Position bearing so chamfered edge enters bearing hous-

jng firsi, oil holes in bearing and housing are aligned,
and bearing relief groove is at top.

'S166lwash* on 5H120 and 126 models.

Fig, 49 - Sgal.End Moin Boaring Positioning

Crankshsft Soal Inspection and Replacemont
- The crankshaft seal in all curr€nt 5F.H compre'sors is a
roraling, bellows-type seal. This seal is the service replace-
ment for all eadier seal assemblies. Figur€ 50 shows Types
I and II of this design (5M0 through 60 and 5H40 through
5H126 comoressors).

IMPORTANTT Do not attempt to repair or replace seal
components. Replace complete seal assembly with cur-
rent rotating-bellows-type assembly. Do not disassen-
ble bellows assembly of se ice replacement seal,

BBFORE INSTALLINC SEAL
l. Pump-end bearing head musl be in place for prop€r po-

sitiooing of seal on cmnkshaft.
2. Be sure shdt ext€nsion and edges of kefwat arc tuee of

sharp edges and nicks. Also, shaft must be clean and
free of rust. Polish shaft with crocus cloth.

3. Check seal assembly for proper bellows placement and

4. Apply compressor oil to seal assembly and crankshaft,
completely saturating bellows and carbon ring.

INSTALLATION - Refer to Fig. 51 for procedure.

Accessories - For accessory installatron lit€rature, r€-
fer to Table 13.

CRANKCASE BEAFING HOUSING

Fig. 47 - Seal-End Main Bearing (5F40, 50)
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0
SEAL NOSE

h 0
FELT WIPER

5F20, 30 {Type l)

B _ 5F40, 60 AND
'F54 and 60 - 1 .5"

c
Fis. 50 -

COVER PLATE WIIH INTEGRAL SEALSEAT

- 5H120, 126 (Type ll)
Sorvico R€placement Seals

Table 13 - Accessory Literaturo

ACCESSOFY

Acc$sory Compr636or Crankcaso Hgator
Accossory Bslt Drlvo Pack.oe
Flol|bl€ doupllns3lor Dlroci-O ve Untts
Waler-Cool.d Cond.tu6r3
Acc6$orv wat6Fcool€d H3ads Pack.o6
A@$oru Oll Flllar Prck,de 

'

Acc€66oi Oll coolsr
Acc$sory Oll Sately Swlrch Package
Capaclty Control Valv€
Acca$ory Unloader PEckass

5H4oTHROUGH 86'(Type l) - Typical

diamdlerr 5H40 lhrcugh 86 - 2.0'dlam€t6r.

LITEBATUFE
AVAILABLE

COVER PLATE W TH INIEORALSEAL

'S€e your Cari€r Dislibulor ior cun€nt tom numbels.
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Slep 1 - Lubricate tho shaft and lhe noopr€ne oeF
lows wh€ro it comes in contact with the shaft. Slide
tho seal assembly, as it is shipped from the factory,
onto tho shafl uniilthe neoprene just starts 10 grasp
me snan.

Step 2 - Holding the slo€ve and spring assembty.
pul roMaro on lhe seat noE€ assemblv at the same
time, turning il so that the lugs on tho driving band
are out of the slols in th€ remainer shell aid rest
on the surface of the retainer shell as shown bv th6
penc||.

Step 3 - Using th6 seal covor plate, push the s6al
assombly inlo its prop€r localion on tho shaft. DO
NOT use cov€r plate bolts to push seal inlo posi-
tion. The spring guide should b€ tight againsi the
snat shoulder as shown bv the oencil. Removo th€
cover plate, boing careful riot to aamaqe lhe carbon
washeT, GRASP THE sEAL NosE ASSEN4BLY AND
TUBN IT UNTILTHE LUGS ON THE DRIVING BAND
DROP BACK INTO THE SLOTS IN THE RETAINER
SHELL.

Step 4 - Lubricate the carbon seaiwashor ano s€al
seat. Feinstallthe sealcover plate, dr6wino the bolts
down evenly to prevenl damaoe to the ca:rbon seal
noso. This view shows the lug-s ot the drivhg band
proporty positioned in th€ cenler of tho slots in th€
seal rotainer shell. This is the correct oosition dur-
ing operation. This prevents the sealfiom b6ino used
as a thrust wash€r under all op€ratinO condidons.

NOTETThe s€almay leak sllghtly immodiatoty aft€r Insrattarion, but a shor p6.iod oroporation wl 

 

corccl rho condtrion.

Fig.51 - Installation of Sleevo-Type Rotary S.al
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TROUBLESHOOTING

TROUBLE/SYMPTOM PROBABLE CAUSE REMEDY
Compreasor wlll not start Check main switch, fuse and wirin

Themostat set too hioh. Reset thermostat.
Thermal ovorload switch open. Reset swilch.
Oil safety switch open. Resei switch.
Dirty contacts. Clean all control contacts.
Loose electrical connections or
faully wiring.

Tighten connections; check wiring and

Compressor motor burned out. Check and replace if dgfective.
Liquid line sol€noid valve closed. Check lor burned-out holdinq coit.

Replace if dofective.
Evaporator fan off. Check fuses, overload. Restart.
Evaporative condonser or cooling tower
ran of pumo not ooetattno.

Chock fuses, overloads and controls.
Flestart.

Compr€aaor cyclea
lntermlttenllv

Low-pressur€ switch e(atic in
operat@n.

Check lor clogged tubing to switch.
un€cK swrtcn sentno,

Low refrigerant charge. Add refriqe.anl
Capacity control settinq incorfect. Reset.
Thermostat dilterenlial ioo narrow. Reset.
Suction valve closed or throtfled. n uo valve.

Comprgssor cycles on hlgh
proaaureaial

Tubing to pressureslat rostricted. Check and clean tu
Faulty pr€ssurestal. |l or teplace
Ref rigeranl ov6rcharge. Remov€ excess
Insutficient condenser water flow or
clogged condens€r.

Adtust wator roqulatina valve to
condenser. Cle6n conienser.

Discharge service valvo nol fullv open,
Air in system, Puro€ ak
condenser waler pump otf. Check pump and start.

Hlgh dlschargs presgurg
frSldenser 

inlet water temperature loo Increase water quantitv bv adiustino
wat6r_r€gulatrng valv€. Ude colder 

-

Insutficient wator flow lhrough condensor,Readjusl waler regulating valve. In-
creas€ srze of water supply main to
condenser.

Plugged or scal€d condenser tubes. Clean tubes.
Dischargo setuico valve partiallv closed.
Ref rigeranl ov6rcharge. Remove excess
Air jn system. e ar.

Low dlschatge preasure Excessive water flow through condenser. ust water reeulatinq valve
Suction service valve oartiallv closed. en valv€.
Leaky compressor suction valves. Examino valve discs and valve soats.

Replace if worn.
Worn piston rings. B

Floodlng Daefective or impropeiy set expansion Beset to 5 F - 10 F sup€rheat. Valve
oporataon nust be stable (no huntinq

Low Sucllon oressurc Low refrigorant charge. Add ant.
Excessive superheat. Reset exDansion valves

System noises Loose or misaligned couplino. Chock alionment and tiqhtness
lnsutficient clearance b€tween piston
and valve plate.

Replace defective parts.

Motor or compressor boaring woln. oearl
Loose or misaligned bells. Check alignment and tension. (Belt

slack should be at toD.)
Loose holddown bolts. ten bolls.
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TRoUBLESHOoTING (cont)

lmproper support or isolation of piping.

Slugging from refrigerant feedback

Hydraulic knock frorn excessive oil in
circulation.
Defoclive valve lifter mochanism (nois€
level va es with unloading)

Piping vibralion.

No mutfler in discharge line or
imoroo€rlv localed.
Hissino {insutficient llow through €xpan-
sion vdMes, or clogged liquid lin€

Unload€r ol€ment sl

Pluoo€d pr€ssure line to power €l€menl
External adiusling stom damaged.

Capaciw conkol valve stuck
Unloader element sticki
Pluggod or broken Pressurg line to
oow€r 6l6menl.

Control oil strainer blocked
Control valve bellows leaking.

in pneumatic conneclon
Foaming in crankcase from refrigerant

Excessive fluctuation in suction
pressure from oversized expansion

Partially plugged control oil strainel.
Low oil pressure.

Cloqqed oil suction slrainer'
Broken oil pump tan

TROUBLE/SYMPTOM
System nolse (cont)

Compreaaor wlll
nol unload

Compressor wlll
nol load

Rapid unloader cycllng

REMEOY
lsolate toundation.
use correct piping techniques and suppon
oioino with suitable hangers.
Check expansion valve setting Chock
thermal bulb looseness and correct
location. See Car er System Design
Manual. Parl 3 lor standard PiPing

atr.

ressule,m - low oil

R€olace stickino filter pins. Check un'
loaber lork for alignmenl Check Power .
elemenl fot sticking plston unecK ror oll
leakaoe at tube connection to power
elem€;nt. Check amount of valve pin liti
above valve seat (0.33 in. lor sFi 0.125 in

Remove excess oil. Check €xpansion
valve for floodback.

for
Support.pipes are required. Check pipo
conneclrons.
lnstall mufller. Ivlove mutfler closer to

techniaues.

co
Add refrigerant. Cl€an shainer.

conttol covor asse
Cl€an line.

Check oil ch switch setti

Clean or repair.

Reolace.
Clean or replac€.
Flemovo thread and l6ak l€st.

if bellows l6aks.
Remove
Check oxpansion valve and Piping.

conttol covel asse
Resize expansion vave

Clean or
See Troubl
Add oil.
Check and
Repak or

Low oil preasure
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TROUBLESHOOTING (cont)

PROBABLE CAUSE

Liquid cafiyover from evaporator.

Oil retum check valve stuck closed.

id line strainer cl

Discharqo temperature over 275 F.
Leakanq suclion or d

v

TROUBLE/SYiTPTOM
Low oll preggurg (cont)

Cold comDressor

Low crankcase oil level
Cylindeas and crankcase
s!vgati

Remove obstruction.
Reolace

Check refrigerant charge and
nsion valves

or replaco check valvo.
Check refrigeranl charge and

Clean strainer.
Reset
Recheck
Check unit ation.
Roolace valves.

High crankcaae iemperalure
{should be 150 F to 160 F
max. at seal housing)
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