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SF,H SERVICE 

INTRODUCTION 

INTERCHANGEABILITY 

These instructions cover the servicing of 
Carrier compressors, Model Nos. SF20, SF30, 
SF40, SF60, SH40, SH60, SH80, and 5Hl20. These 
numbers following the model designation, SF 
or SH, indicate the numbers of cylinders. For 
example, the SF40 has four cylinders and the 
SH120 has twelve cylinders. 

Since the construction of SF and SH compres
sors is similar for all sizes, assembly and 
disassembly procedures are the same, In addi
tion, interchangeability of parts within each line, 
SF or SH, simplifies the service and parts prob
lems. 

The use of cylinder sleeves makes it unneces
sary to rebore a cylinder or replace the crank
case if a cylinder wall is scored or worn ex
cessively, It is only necessary to replace the 
sleeve. 

Capscrew and pipe plug sizes are standardized 
to reduce the number of tools required for serv
ice. Handhole covers or bottom plates of ade
quate size make it easy to reach the inside of 
the crankcase. 

Table 1 shows the major parts that are inter
changeable. 

Table 2 gives the torque values for tightening 
bolts. 

TABLE 1 - INTERCHANGEABILITY CHART 

Part 5F20 SF30 5F40 SF60 11 SH40 SH60 SHBO SH120 

Cylinder Heads _ I Note l ! 
Valve Plates 

Cylinder Sleeves 

Pistons 

Connecting Rods With Inserts 

Main Bearing, P.E. 

Main Bearing,Center I ISione I I None I {Note 21 I Note 2 I 
Main Bearing, S.E. - I -Seal Assembly 

Pump End Brg. Head - I Note 3 I 
Hand Hole Cover Plate I None I rll,Note 4ffJ I Note 5 ! 
Pump End Cover I None I I Note 6 i I NonL] 

Unloader Power Elements 

NOTES: 

1. Cylinder heads on 5Hl20 are the same as other SH compressors, except for the two center heads, 

2. Center main bearings used on SHBO, 120 compressors only, but are not interchangeable. 

3. Pump end bearing head and oil pump assembly includes capacity control valve assembly (on 5Hl20 only), 

4. Hand hole cover plate includes capacity control valve assembly. 

5, One hand hole cover plate on 5Hl20 has oil level sight glass 1-3/16" above center line of cover. 

6, Pump end cover includes capacity control valve assembly. 
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SERVICE SF,H 
TABLE 2 - TORQUE VALUES FOR 5 LINE COMPRESSOR BOLTS 

Size Wrench Size, In. Threads Per Torque Range 

Dia. In. Hex Allen Inch Pound - Feet 

1/4 7/16 3/16 20 (Coarse) 6 - 10 

5/16 9/16 24 (Fine) 25 - 28 

5/16 9/16 7/32 18 (Coarse) 18 - 22 

3/8 5/8 5/16 16 (Coarse) 30 - 35 

7/16 3/4 20 (Fine) 42 - 47 

7/16 3/4 5/16 14 (Coarse) 45 - so 
1/2 13/16 3/8 13 (Coarse) 50 - 60 

5/8 15/16 18 (Fine) 100 - 120 

WEAR LIMITS 

Tables 3 and 4 give the permissible wear limits. 

SER VICE TOOLS 

The following tools are needed in addition to the tools normally carried by the mechanic: 

1. 5F20-2061 Suction Valve Clips.] Used when valve plates are assembled on compressors. See 
2, 5H40-2061 Suction Valve Clips. Page 22 for usage. 

*3. 5F20-932 Bearing Puller Assembly. Used to remove the seal end main bearing. See Page 36 
for usage. 

*4. 5F20-572 Cylinder Sleeve Puller.( Used to remove cylinder sleeves from compressors. See 
*5. 5H40-572 Cylinder Sleeve Puller. 5 Page 24 for usage. 

6. Elongated Socket. Used to remove the internal relief valve from early 5H60 compressors. See 
Page 21 for details. 

*7. 5F20-A322 SPIG. Used to predict the remaining bearing life without disassembling the com
pressor. Instructions are included with the SPIG. 

*Obtain from Robinair Manufacturing Corp., Edgerton, Ohio, 
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SF,H SERVICE 

TABLE 3 - WEAR LIMITS FOR 5F COMPRESSORS 

Factory Factory 
Maximum Minimum 

Part Name 5F30-30 5F40-60 5F20-30 5F40-60 

SEAL END 
Main Bearing Diam. 1.6266 2.0636 
Main Bearing Journal Diam. 1.6233 2.060 

PUMP END 
Main.Bearing Diam. 1.6266 1.6266 
Main Bearing Journal Diam. 1.6233 1.6233 

CONNECTING ROD 
Bearing Diam. (After Assembly) 1.6255 1.6255 
Bearing Thickness .06225 .06225 
Crankpin Diam. 1.6233 1.6233 

CRANKSHAFT 
Throw 1.0005 1.0005 .9985 .9985 

THRUST WASHERS (Thickness) 
Seal End .129 .129 
Seal End (Steel) .155 .155 
Pump End .129 .129 

Replace Thrust Washers When 
End Clearance Exceeds 

CYLINDERS 
Bore 2.501 2.501 
Piston (Diam,) 2.4980 2.4980 
Wrist Pin (Diam.) .7498 .7498 
Wrist Pin Bushing .7507 .7507 
Piston Ring End Gap (Comp, and Oil) .017 .017 .007 .007 
Piston Ring Side Clearance 

(Comp. and Oil) .0025 ,0025 .001 .001 

OIL PUMP 
* Axial Clearance ,0015 .0015 .0005 .0005 
Drive Shaft Diam. ,4354 ,4354 
Drive Shaft Bushing Diam. .4375 .4375 

SUCTION VALVE 
Suction Valve Disc. 

(Depth of Wear Below Face) 
Suction Valve Seat .012 .012 

(See Fig. 1 for Dim. "A") 
Minimum Height of "A" before replacing 
cylinder sleeve ( .O 10) 

6 

Maximum wear 
Before Repair 

5F20-30 5F40-60 

.002 .001 

.003 .002 

.002 .001 

.003 .002 

.002 .002 

.001 .001 

.003 .003 

.035 .035 

.003 .003 

.003 .003 

.001 .001 

.001 .001 

.030 .030 

.003 .003 

.0025 .0025 

.000 .000 

.000 .000 

.005 .005 

& 
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SERVICE SF,H 
TABLE 3 - WEAR LIMITS FOR SF COMPRESSORS - CONT'D. 

Factory Factory Maximum Wear 
Maximum Minimum Before Repair 

Part Name 5F30-30 5F40-60 5F20-30 5F40-60 5F20-30 5F40-60 

DISCHARGE VAL VE 
Discharge Valve Disc .005 ,005 

( Depth of Wear Below Face) 
Discharge Valve Seat .012 .012 

(See Fig. 1 for Dim. "B") 
Minimum Height of "B" before replac-
ing valve plate and discharge valve 
inner seat (.010) 

* Return assemblies for factory exchange. 

TABLE 4 - WEAR LIMITS FOR SH COMPRESSORS 

Factory Factory Maximum Wear 
Maximum Minimum Before Repair 

Part Name 5 H40-60-80- l 20 5H40-60-80-120 5H40-60-80-120 

SEAL END 
Main Bearing Diam. 2.6264 .001 
Main Bearing Journal Diam. 2.6225 .002 

PUMP END 
Main Bearing Diam. 2.2516 .001 
Main Bearing Journal Diam. 2.248 .002 

CENTER (5H80 and 120 only) 
Main Bearing Diam. 2.6264 .001 
Main Bearing Thickness .0942 .001 
Main Bearing Journal Diam. 2.6225 .002 

CONNECTING ROD 
Bearing Diam. (After Assembly) 2.2505 .002 
Bearing Thickness .06225 .001 
Crankpin Diam. 2.248 .002 

CRANKSHAFT 
Throw 1.376 1.372 

THRUST WASHERS (Thickness) 
Seal End .186 
Seal End (Steel) .186 
Pump End .186 

Replace Thrust Washers when 
End Clearance Exceeds .045 
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SF,H SERVICE 

TABLE 4 - WEAR LIMITS FOR SH COMPRESSORS - CONT'D. 

Part Name 

CYLINDER 
Bore 
Piston (Diam.) 
Wrist Pin (Diam.) 
Wrist Pin Bushing 
Piston Ring End Gap (Comp. anci Oil) 
Piston Ring Side Clearance (Comp. and Oil) 

OIL PUMP (1) 
Axial Clearance 
Drive Shaft Diam, 
Drive Shaft Bushing Diam. 
Drive Shaft Diam. (5H120 only) 
Drive Shaft Bushing Diam. (5Hl20 only) 

SUCTION VALVE 
Suction Valve Disc 

(Depth of Wear Below Face) 
Suction Valve Seat 

(See Fig. 3 for Dim. "A") 
Minimum Height of "A" before replacing 

- cylinder sleeve (.010) 

DISCHARGE VAL VE 
Discharge Valve Disc 

(Depth of Wear Below Face) 
Discharge Valve Seat 

(See Fig, 3 for _Dim. "B" 
Minimum Height of "B" before replacing valve 
plate and discharqe valve inner seat (.010) 

( 1) Return assemblies for factory exchange 

(2) Prior to Serial No. 044 7119 

(3) Beginning Serial No, 0447119 

Factory Factory 
Maximum Minimum 

5 H40-60-80- l 20 5H40-60-80-120 

3.2515 
3.2480 

.9998 
1.0008 
.017 .007 
.0025 .001 

.0015 .0005 

.4359 .4354 

.4375 .4370 
.4984(2) .6865(3) .4982(2) .6862(3) 
.5000(2) .6880(3) .6875(3) 

.012 

.012 

FIG. 3 - SUCTION AND DISCHARGE 
VALVE SEAT HEIGHT 
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Maximum Wear 
Before Repair 

5H40-60-80-120 

.003 

.003 

.001 

.001 

.030 

.003 

.0025 

.005 

.005 



SERVICE SF,H r 
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DESCRIPTION AND OPERATION OF MAJOR COMPONENTS 

ELECTRICAL CONTROLS 

Since a knowledge of the electrical controls is 
necessary for the proper service of a compres
sor, descriptions and wiring diagrams are in
cluded in this Manual. See Wiring Diagrams 
(Fig. 1 and 2). 

VALVES 

The suction and discharge valves are of special 
alloy steel. They are vapor cushioned, non
flexing ring type with large area and low lift 
for extremely quiet operation. The suction valve 
seats are on the cylinder sleeve; the discharge 
valve seats are on the valve plate. 

Fig. 4 shows how the valves operate. 

LEFT CYLINDER ., 
~D~N;r'rf~s~~ROA~~ :;:: ~1

1~:m~·JtJ ,P~frt~1bNV'&L~~s~\5• 
DROPS BELOW THE SUCTION (CRANKCASE) PRESSURE 

2 
THE REDUCTION IN PRESSURE CAUSES THE SUCTION VALVES TO LIFT OPEN 
AND ALLOWS VAPOR TO PASS INTO THE CYLINDER ABOVE THE PISTON 

VALVE LIFTER PIN a SPRING 

CAPACITY CONTROL SYSTEM 

DESCRIPTION 

Except for the SF20 and SF30 compressors, 
capacity control is standard on SF apd SH com
pressors. Fig. S describes the operation of the 
control system except for the SH120 which is 
described in Fig. 6 and 7. 

The capacity control valve is located on the 
hand hole cover on SF40 and SF60 compressors 
and on the pump end of SH compressors. Fig. 8 
shows how the suction valve lifting arrangement 
differs for the SF and SH compressors. 

For detailed instructions on setting the capacity 
control mechanism, see the SF and H Installation 
Manual. 

RIGHT CYLINDER 

* I 
ON THE UPSTROKE, THE PISTON COMPRESSES THE VAPOR WHICH IN TUAN 
CLOSES THE SUCTION VALVES THE PRESSURE INCREASES AS THE PISTON 
RISES UNTIL IT EXCEEDS THE CONDENSING PRESSURE 

2 
THIS INCREASE lN PRESSURE OPENS THE DISCHARGE \ALVES ALLOWING 
THE COMPRESSED VAPOR TO PASS INTO THE CONDENSER 

___..SUCTION GAS PASSAGE 

FIG. 4 - REFRIGERANT GAS FLOW THROUGH S LINE COMPRESSORS 
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2, A RISE IN CRANKCASE PRESSURE (CAUSED BY A RISE IM 
EVAPORATOR LOAD) INCREASES THE PRESSURE AGAINST 
THE BELLOWS AND COMPRESSES THE RANGE ADJUST• 
MENT SPRING. 

3. COMP~ESSION OF THE RANGE t.OJUSTMENT SPRING av 
AN INCREASE 11'1 CRANKCASE PRESSURE ALLOWS THE 
VALVE SPRING TO MOVE THE PUSH PINS AN~ VALVE 
NEEDLE POINT TOWARD THE VALVE SEAT. 
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FROM CRANKCASE~ 
PRESSURE 

CAPACITY CONTROL 
VALVE 

(LOCATED ON HAND HOLE 
COVER ON 5F COMPRESSORS) 

SURGE 
CHAMBER 
5H COMPRESSORS ON LY 

/,.,,.--CAPILLA 

7. THE LIFTER PINS DROP AND SEAT THE SUCTION VALVE 
DISC, LOADING THE CYLINCER. 

I. CRANKCASE PRESSURE ENTERS CAPILLARY. SURGE 
CHAMBER CUSHIONS RAPIC: FLUCTUATIONS. 

FROM COMPRESSOR 

CONTROL OIL 
PRESSURE 

OIL PUMP 
I 

OIL PUMP 
PRESSURE 

6. THE PUMP OIL PRESSURE IN THE Utt.CADER POWER 
ELEMENTS FORCES THE PISTON UPWARC, PIVOTING 
THE LIFTER FORK. 

~ 

4, THE VAL Ve THROTTLES THE FLOW OF CONTROL OIL TO 
THE CRANKCASE, CAUSING THE CONTROL OIL PRESSURE 
TO BUILD UP. 

THI; DRILLEO HOLE IN THE HYDRAULIC RELAY PISTON 
PERMITS A LIMITED FLOW OF OIL FROM THE PUMP TO 
THE CONTROL OIL CIRCUIT. 

SUCTION VALVE 
DIS~ 

--------- ~ --

TO OTHER 
UNLOADER 
POWER ELEMENTS 

CONTROL OIL 
PRESSURE 

CRANKCASE 
PRESSURE 
OIL PUMP 
PRESSURE 

5. THE INCREASED CONTROL OIL PRESSURE PUSHES THE 
RELAY PISTON AGAINST THE SPRING AND OPENS PASS
AGES BETWEEN THE OIL PUMP AND THE UNLOADER 
POWER ELEMENTS, 

~ 
~ 
~~ -

~ 

~ 

u, .... .... 
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PUSH ROOS 

3 A RISE IN CRANKCASE PRESSURE (CAUSED BY A RISE IN 
EVAPORATOR LDADI INCREASES THE PRESSURE AGAINST 
THE BELLOWS ANO COMPRESSES THE RANGE ADJUST
MENT SPRING 

VALVE SEAT y 
/ 

CAPACITY CONTROL 
VALVE 

COMBINATION STARTIM; 8 
SAFETY CUT-OUT VAL VE 

PUMP END 
BEARING HEAD 

4. COMPRESSION OF THE RANGE ADJUSTMENT SPRING 
ALLOWS THE VALVE SPRING lO MOJE THE PUSH PINS 
AND VALVE NEEDLE POINT lOWARD THE VALVE SEAt 

SERVICE 

2 OIL PUMP PRESSURE ABOVE 40 POUNOS,LEAKS TO PISTON FACE 
FORCING PISTON BACK AGAINST SPRING IN NOT LESS THAN 
SEVEN SECONDS. THIS OPENS ORIFICE PORT TO HYORAULIC 
RELAY, AND Cl.DSES BLEED ORIFICE FROM CONTRCl.. OIL CIRCUIT. 
AN OIL PRESSURE DROP TO 30 POUNDS MOVES PISTON FORWARD 
JUST ENOUGH TO CLOSE SUPPLY ORIFICE ANO OPEN BLEED ORIFICE 
C~NG THE COMPRESSOR TO UNLOAD 

$. THE VALVE THROTTLES THE FLOW OF CONTROL 
Oil TO THE CRANKCASE.CAUSING THE CONTROL 
OIL PRf;SSURE TO BUILD UP. 

6 Tt£ INCREASED CONTROL <L PRESSURE PUS!£$ 
THE RELAY PISTON AGAINST THE SPRING AND 
OPENS PASSAGES BETWEEN THE OIL PUMP AND 
THE UNL<lAOCR P<MER ELEMENTS 

SF,H 

I CRANKCASE PRESSURE ENTERS CAPILLARY. 
SURGE CHAMBER CUSHIONS RAPID FLUCTUA
TIONS 

ro OTHER UNLOADER 
POWER ELEMENTS 

UNLOADER 
SLEEVE 

CVU',IOER 
SLEEVE 

CONTROL Oil PRESSURE 

OIL AT CRANKCASE 
PRESSURE 

OIL PUMP PRESSURE 

7. THE PUMP OIL PRESSURE IN THE VNlDAQER 
POWER ELEMENTS FORCES Tl£ PISTON UPWARD, 
PIVOTING THE LIFTER FORK 

8. TI£ LIFTER PINS DROP AND SEATT1£ SUCTION \ALVE 
OISC, LOADING THE CYLINDER 

FIG. 6 - 5Hl20 CAPACITY CONTROL (PRIOR TO SERIAL NO. 0447119) 

11 



SF,H 

5 THE INCREASED CONTROL OIL 
PRESSURE PUSHES THE RELAY 
PISTON AGAINST THE SPRING AND 
OPENS PASSAGES BETWEEN THE 
OIL PUMP AND THE UNLOADER 
POWER ELEMENTS. 

CONTROL 
OIL 
STRAINER 

PNUEMATIC, 
CONTROL 
CONNECTION 

HYDRAULIC 
RELAY 

SERVICE 

SUCTION VALVE --~
DISC 

LIFTER SPRINGS 
AND PINS 

7 THE LIFTER PINS 
DROP AND SEAT THE 
SUCTION VALVE DISC, 
LOADING THE CYLINDER LIFTING 

FORK 

TO OTHER 
UNLOADER 
POWER 
ELEMENTS 

41 
UNLOADER 
SLEEVE 

CYLINDER 
SLEEVE 

6 THE PUMP OIL PRESSURE IN THE UNLOADER 
POWER ELEMENTS FORCES THE PISTON 
UPWARD, PIVOTING THE LIFTING FORK 

FROM COMPRESSOR 
OIL PUMP 

// 

4. THE VALVE THROTTLES THE FLOW OF CONTROL OIL 
TO THE CRANKCASE, CAUSING THE CONTROL OIL 

/ 

PRESSURE TO BUILD UP. OIL ENTERS CAPACITY 
CONTROL CIRCUIT THROUGH ORIFICE FROM COM
PRESSOR OIL PUMP CIRCUIT 

3 COMPRESSION OF THE RANGE ADJUSTMENT SPRING 
AU..OWS THE VALVE SPRING TO MOVE THE PUSH PINS 

_/ AND VALVE NEEDLE POINT TOWARD THE VALVE SEAT. 

CAPILLARY 

2 A RISE IN CRANKCASE PRESSURE (CAUSED BY A 
RISE IN EVAPORATOR LOAD} INCREASES THE PRES
SURE AGAINST THE BELLOWS AND COMPRESSES 
THE RANGE ADJUSTMENT SPRING 

CRANKCASE PRESSURE ENTERS HERE FROM 
CAPILLARY SURGE CHAMBER CUSHIONS RAPID 
FLUCTUATIONS, 

CONTROL OIL 
PRESSURE. 

CRANKCASE 
PRESSURE 

OIL PUMP 
PRESSURE 

FIG. 7 - SH120 CAPACITY CONTROL (BEGINNING SERIAL NO. 0447119) 
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SERVICE SF,H 

SUCTION 
VALVE SEAT 

LIFTING 
FORK~ 

CYLINDER 
SLEEVE 

5F 

LIFTER 
SPRING 

LIFTER 
PIN 

SUCTION 
VALVE SEAT 

SUCTION VALVE 
~SC(OPENl 

5H 

UNLOADER 
SLEEVE 

"'-.. SNAP 
"'---RING 

FIG. 8 - SUCTION VALVE LIFTING ARRANGEMENT 

Fig. 9 shows the sequence and number of cyl
inders that unload with each step. 

tfil~' 2 

5F40 
5H40 

5F60 

5H60 

5HBO 5H120 

FIG. 9 
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APPROXIMATE CONTROL OIL PRESSURE FOR 
LOADING AND UNLOADING 

ALL SF, 5H40, 5H60 AND 5H80 

Loading Unloading 

;3tep No. 1 30 19 
Step No. 2 26 16 
Step No. 3 23 12 
Step No. 4 20 9 

5Hl20 ONLY 

Step No. 1 30 17.5 
Step No. 2 26 14 
Step No. 3 23 10.5 
Step No. 4 20 7 



SF,H SERVICE 

LUBRICATION 

OIL PUMP 

The oil pump on all S line compressors is loca
ted in the pump end bearing head and is a gear 
type positive displacement pump. (See Fig. 10.) 
Current production compressors use a man
ually reversible pump while earlier production 
compressors used automatic reversing pumps. 

All SF and SH compressors using the manually 
reversible pump have direction arrows cast on 
the top of the pump cover plate. The SH40, 60 
and 80 compressors have an additional direction 
arrow on a metal plate on the pump end bear
ing head adjacent to the oil fill connection. 

When it is necessary to operate a S line com
pressor in the direction opposite to that shown 

BRONZE BEARING WASHER 

PUMP END BEARING HEAD 

by the arrow on the oil pump cover plate, pro
ceed as outlined in the SF ,H Installation Manual. 

CAUTION: If the gasket between the oil pump 
cover and oil pump is damaged replace only 
with correct gasket and check oil pump end 
clearance before operating compressor. To 
check for proper clearance of the oil pump bush
ing, grasp the tang of the oil pump shaft with 
a pair of pliers and try to move it in or out. If 
any end play cap be felt, the bushing is not prop
erly positioned and there is too much clearance. 
If no axial m'Jvement is felt and if the oil pump 
shaft rotates freely without binding, the position 
of the oil pump bushing is correct. Always check 
oil pressure on any pressure lubricated com
pressor when putting equipment into operation. 
(See Fig. 10.) 

OIL PUMP ROTOR 

OIL PUMP IDLER 

OIL PUMP COVER GASKET 

\ PUMP INTAKE 
(MAG NE TIC) 

PLUG 

PRESSURE CONNECTION 

CRANKCASE PRESSURE CONNECTION 

OIL PRESSURE CONNECTION 
(REMOVE FOR ACCESS TO CONTROL OIL STRAINER) 

OIL FILL CONNECTION 

FIG. 10 - EXPLODED VIEW OF SF OIL PUMP 
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SERVICE SF,H 
OIL PRESSURE REGULATOR 

Correct oil pressure is important in maintain
ing adequate lubrication and satisfactory un
loader operation. All SF and 5H compressors 
are designed to operate with the oil pressure 
45 to 55 psi above suction pressure, For exam
ple, if the suction gage reading is 40 psi, the 
correct oil pressure gage reading should be 
from 85 to 95 psi. 

An oil pressure regulating valve is located on 
the side of each 5F and SH crankcase adjacent 
to the seal housing. 

Current production compressors have a car
tridge type pressure relief valve which requires 
no adjustment, Earlier production compressors 
are equipped with a pressure relief valve which 
m:1y be adjusted in the field if necessary. Both 
type valves are shown in Fig. 11. 

.~...n,_,,,,,,,,,,,_, ., .. 
~< . .. ·,w--,w1:r'"'' :.1: •• :J. .. lllil'. .. .•• >~z·~.:-.· 

OIL REGULATING 
VALVE BODY 

:r;,~. ., 
.'I 

<··,!1./ 

GASKETJ 

OIL REGULATING VALVE (NON-ADJUSTABLE) 

\ 

OIL REGULATING VALVE PLUG 

' . 

\

OCK SCREW 

\SPRING 
.~ ~ I 1w, .. ,~ ~ 
'-, \_ ~~:::ING OIL REGULATING 

SCREW 
VALVE 

OIL REGULATING VALVE (ADJUSTABLE) 

FIG. 11 - OIL PRESSURE REGULATING 
VALVES 

The cartridge (non-adjustable) typeoilpressure 
regulator is interchangeable on all SF and 5H 
compressors except for early production 5F20, 
5F30 and all 5H120 compressors. Whenever it 
is necessary to replace an adjustable type reg
ulating valve, it should be replaced with non
adjustable type if possible. The 5Hl20 regula
ting valve is larger and can be used on the 
5H120 compressor only. 
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To make oil pressure adjustments where the 
adjustable valve is used, proceed as follows: 

CAUTION: This valve should not be adjusted to 
within less than one full turn of completely 
closed, If this is necessary replac;:e the valve 
or bearings. 

1. Pump the compressor down. 

2. Remove the oil pressure adjustment plug and 
washer. 

3, Remove the internal threaded lock screw 
with an Allen wrench. 

4, Turn the adjusting screw (clockwise will 
increase the oil pressure). The pressure 
will be varied approximately 5 psi for one 
full turn. 

5. Replace the lock screw, capscrew and wash
er. CAUTION: The beveled side of the lock
screw should be turned in facing the adjust
ing screw, 

6. Open the suction shut-off valve. 

7. Check oil pressure. 

OIL RETURN CHECK VALVE (SNIFTER VALVE) 
(SEE FIG. 48) 

The oil return check valve allows oil to return 
from the suction manifold to the crankcase. It 
is a normally open valve and will close when 
crankcase pressure becomes higher than suction 
pressure. 

On 5F20 and 5F30 compressors the oil return 
check valves are located on the underside of the 
partition between the suction manifold and the 
crankcase, one on each side of the compressor. 
They are the disc type and can be removed either 
through the bottom cover or through the pump 
end of the compressor when the pump end bear
ing head is removed. 

On 5F40,60 and 5H40,60 and 80 compressors 
leaf type oil return check valves are located 
at the top center of the hand hole cover open
ings. They are easily removed when the hand 
hole cover is off. 
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CENTRIFUGAL OIL SEPARATOR (5H120 ONLY) 

This centrifugal oil separator is mounted on 
the crankshaft. (See Fig. 38.) During flooded 
start up gas and oil foam can escape from the 
crankcase only by moving inward through the 
centrifugal oil separator. Rotating rapidly the 
oil is centrifuged out of the foam and thrown 
back to the crankcase. When foaming subsides 
and when the crankcase pressure and the suction 
manifold pressure equalize, oil from the system 
can return to the crankcase through the centrif
ugal fan (oil separator). 

OIL SEALS 

The seals in the SF and SH compressors are 
of the rotary type, continuously immersed in 
oil. They are precision built and are capable 
of adjusting automatically to wear and radial 
and axial movement of the shaft. 

The rotating "seal head" is factory assembled 
as a single unit. (See Fig. 27 ,28 and 29.) It con
sists of a flexible neoprene bellows, lapped 
carbon seal washer, retainer shell, driving band 
and flange retainer. The rotating seal washer 
mates with a stationary seat on the cover plate, 
Both faces are precision lapped to prevent leak
age. 

Positive drive within the" seal head" is achieved 
by tightly compressing the neoprene bellows 
against the shaft with a metal driving band so 
that it will rotate with the shaft. Non-slipping 
is insured by projections on the metal driving 
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band which engages slots in the retainer shell. 
The retainer shell in turn drives the seal washer 
by means of interlocking notches. 

Spring pressure is transmitted to the seal washer 
through the retainer shell, flange retainer and 
neoprene bellows flange. Special bellows con
struction allows the '' seal head'' and seal washer 
to move freely along the shaft so that constant 
contact with the seat face is maintained at all 
times. 

The Carrier rotary seal is designed for quick 
and easy replacement. It is recommended that 
the seal assembly be replaced and that no at
tempt be made to make repairs or replace com
ponents of the seal. 

CRANKCASE HEATERS 

These heaters are available as an accessory. 
They maintain the crankcase oil at a tempera
ture higher than other portions of the system 
during shut down to minimize the absorption 
of refrigerant by the oil and prevent damage 
to the compressor caused by flooded start-ups. 
They should be de-energized during the operating 
cycle to prevent excessive crankcase tempera
ture. Systems with a crankcase heater installed 
can be operated on single pump out of the com
pressor before shut down if desired, instead 
of on automatic pumpdown control. Instructions 
for the installation of crankcase heaters are 
included in each package. (See Fig. 1 - 8 in 
Installation Manual for Crankcase Heater loca
tions.) 
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REMOVING, INSPECTING, AND REPLACING COMPONENTS 

If a given part of a compressor is to be re
placed, it may be necessary to remove other 
parts first. For this reason, the components 
are taken in the normal order of removal for 

complete disassembly of the compressor. Fig. 
12 is an exploded view of a SH40 compressor, 
and Fig. 13 shows the internal parts. 

c~ CYLINDER HEAD GASKET 

:;;.__~·'"'"-~ 

' ' 
~ - ~~VALVE PLATE 

DISCHARGE VALVE ~- • 

INNER SEAT ~ ·- • -: • -;:::;:-~ VALVE PLATE GASKET 

HAND HOLE COVER 
ASSEMBLY 

HAND HOLE c;:ovER 
GASKET~~~~-

SEAL 
BELLOWS 
ASSEMBLY 

SHAFT SEAL 

COVER 

\ 

KEY 

~" 
c:....;'.°'\~ 

l'::V 
SE~ SPRIN:\ 

<i::.;t£;_.. ,:_:.::~ 

OIL FILTER SCREEN ~ 

HAND HOLE 
COVER GIISKET 

HAND HOLE COVER 

PLMP END 
BEARING HEAD 
ASSEMBLY 

PUl,lp END CO/ER 
Af'JD CO'ITROL 

VALVE ASSEMBLY 

PUWPEND j CO/ER GIISKET 

. ,. ') -. 
• · ... ~ · .. 

~ "< '!'" 

'!ti ";--,.. / 

'~,;,SID""''° w,s,~a r),;.. .. 

;~ 
~it,, ' 
\ ---~ -~ ~ 

' 0 

FIG. 12 - SH COMPRESSOR ASSEMBLY 
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~ PISTON RINGS 
(COMPRESSION-TAPERED) 

CYLINDER SLEEVE 

CYLINDER SLEEVE //) 
SNAP RING------,.__./ 

\\ \ 

UNLOADER SPRINGS ---------1 ' \ \ 

o~RING(OtL) 

UNLOADER PINS --------------- \ \ \\ 

UNLOADER FORK ~ \ \ 

tJ CONNECTING ROD 

~ECTl<G ROD BOLTS 

ad-~' ,~LASTIC 

UNLOADER 
POWER 

ELEMENT ----

UNLOADER BRACKET .41'* 
GASKET----~· UNLOADER 

SLEEVE 

SEAL END ASSEMBLED PISTON AND 

THRUST WASHER ~NECTll<i ROD 

SEAL END 
BEARING 
WASHER 

' 0 .. :ll'·,n · · a:st a 
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FIG. 13 - SH INTERNAL PARTS 
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OIL SAFETY SWITCH 

The oil safety switch has a differential pressure 
switch that measures net oil pressure (the differ
ence between the oil pump discharge pressure 
and crankcase pressure) and a thermal switch 
that cuts off the compressor. If the net oil pres
sure drops below the permissible limit, the dif
ferential pressure switch energizes a heater 
element that opens the thermal switch and cuts 
off the compressor in approximately one minute. 
Low oil pressure may result from loss of oil, 
oil pump failure, worn bearings or excessive 
refrigerant in the crankcase. 

The differential pressure switch in the oil safety 
switch is factory ad justed to open when the pump 
oil pressure is 18 psi greater than the crank
case pressure and to close when the difference 
is 11 psi. This setting should not be adjusted 
in the field. 

To check the oil safety switch: 

1. Inspect the wiring and piping connections to 
make sure they are tight. 

2. Stop the compressor and inspect the differ
ential pressure switch to make sure it closes. 

3. Start the compressor and move the lever arm 
on the left side of the switch forward. This 
closes the switch and the compressor should 
stop in about one minute. 

4. Allow the heater to cool about three minutes, 
then press the reset button on the switch. 

If the compressor continues to run after one 
minute, the time delay heater circuit is defec
tive and the oil safety switch should be replaced, 
providing the wiring has been checked and found 
correct. 

This test should be made once a month and also 
when the compressor is put back in service 
after it has cut out on the oil safety switch. 

WARNING: Do not by-pass or manually control 
the oil safety switch to operate the compressor 
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if the switch has cut out. To protect the compres
sor from damage, find and correct the trouble 
before putting the compressor back into opera
tion. 

PREPARATION 

CLEANING PARTS 

All parts should be cleaned with solvent after 
disassembly. Use a stiff brush to remove dirt 
from grooves and crevices. Do not use carbon 
tetrachloride for cleaning polished steel parts 
because it removes the oil film and the steel 
may rust. Coat all moving parts with compres
sor oil before assembly. 

PUMPING DOWN THE COMPRESSOR 

If the compressor is to be opened up, pump it 
down as follows: 

1. Front seat (close) the suction shutoff valve. 

2. Hold the pressurestat switch closed so it 
will not stop the compressor. 

3. Run the compressor until the suction pres
sure is approximately 2 psig. It may be nec
essary to do this several times before the 
pressure remains at 2 psig. 

4. When the pressure remains at 2 psig., close 
the discharge shutoff valve. 

WARNING: Place a tag on the starting switch to 
warn against starting the compressor with the 
discharge shutoff valve closed. Pull the fuses 
so the compressor cannot be started. Serious 
damage will result if the discharge valve is not 
opened before the compressor is started. 

DRAINING OIL 

If the crankcase is to be opened during disas
sembly, the oil must be drained. Pump down the 
machine, vent the crankcase, loosen the drain 
plug, and allow the oil to drain slowly. 
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OIL FILTER 

5H40, 5H60, AND 5H80 

The 5H40, 60 and 80 have bleed-type, high pres
sure throwaway filters (see Fig. 14). To replace 
the filter: 

1. Close the shutoff valves in the oil lines on 
both sides of the filter. 

2. Remove and replace the filter. 

WARNING: Orifice elbow must be installed as 
shown in Fig. 14. 

5H120 

The 5Hl20 has a full flow filter with a renew
able cartridge. (See Fig. 15.) The cartridge 
shipped with the compressor should be replaced 
after the first 200 operating hours or whenever 
the pressure drop across the filter approaches 
5 psi. To do this, install a gage at the connec
tion shown in Fig. 15. The difference between 
the pressure on this gage and the oil pressure 
gage is the pressure drop across the filter. 

FILTER CARTRIDGE 

INSTALL GAGE HERE AND READ 
PRESSURE DROP AS DIFFERENCE 
BETWEEN THIS READING ANO OIL 
PRESSURE GAGE READING 

FIG. 14 - OIL FILTER INSTALLATION 
( 5H40,60,80) 

OIL PRESSURE GAGE 

FIG. 15 - OIL FILTER 5Hl20 
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To replace the cartridge: 

1. Pump down the compressor to 1 or 2 psi 
gauge. 

2. Slowly loosen the filter cover plate bolts and 
allow the refrigerant to escape to the atmos
phere. 

3. Drain the oil into a container. 

4. Remove the cover plate and replace the car
tridge. 

OIL PRESSURE REGULATOR 

NEW TYPE 

The new type, non-adjustable oil pressure reg
ulator should be installed as a replacement on 
all compressors except SF20 compressors man
ufactured before 1951. (See Fig. 11.) Toremove 
the new type: 

1. Remove the oil regulating valve cap. 

2. Remove the oil regulating valve body with 
Allen wrenches. (5/16" across flats on all 
SF ,H compressors except SH120; 1/2" across 
flats on SH120.) 

OLD TYPE 

To remove the old type adjustable oil pressure 
regulator: 

1. Remove the valve plug. 

2. Remove the lock screw with an Allen wrench. 
(5/16" across flats.) 

3. Remove the adjusting screw, spring, and the 
valve. 

PRESSURE RELIEF VALVE 

SF60 

SF60 compressors starting with Serial Number 
9452380 have an internal relief valve that screws 
into the crankcase and projects up through the 
left bank valve plate as shown in Fig. lSA. 

To disassemble remove the cylinder head. Un
screw the relief valve by inserting a large screw 
driver into the milled slot in the end of the re
lief valve. 
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After inspecting and reinstalling relief valve 
use new gaskets on the cylinder head. 

\._ PRESSURE RELIEF VALVE 

FIG. 15A - PRESSURE RELIEF VALVE 

5H40 AND 5H80 

5H40 and 5H80 compressors have internal re
lief valves on the suction and discharge manifold 
cover at the seal end of the compressors. (See 
Fig. 16.) 

PRESSURE RELIEF VALVE 

;-· I 
!;,-' 
;.·• 

J.;,:·», -(;\;~ 
SUCTION AND DISCHARGE 
MANIFOLD COVER 

FIG. 16 - PRESSURE RELIEF VALVE AND 
SUCTION STRAINER OF 5H40 AND 5H80 

5H60 

The 5H60 compressor has an internal relief 
valve in the wall between the suction and dis
charge manifolds. It is necessary to remove the 
external discharge manifold before the internal 
relief valve. (See Fig. 6 in Installation Manual 
for relief valve location.) The elongated socket 
shown in Fig. 17 makes it easy to remove the 
valve on compressorspriortoSerialNo. 510001. 
The slight oversize of the socket makes it possi
ble to mount the socket and clear the lock wire 
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of the pressure relief valve. Compressors with 
Serial No. 510001 and higher will not require 
the special elongated socket; a standard 1-1/2" 
socket can be used to remove and install the 
new relief valves. 

1-/1,i" STANDARD SOCKET 
CUT IN HALF 

WRENCH END_-

HEX SOCKET 
END 

2 "0 0 STEEL TUBING 

2f LONG 

THESE SURFACES TO 
BE WELDED 

FIG. 17 - ELONGATION OF 1-9/16" SOCKET 
FOR REMOVING 5H60 PRESSURE RELIEF 

VALVE (BEFORE SERIAL 510001) 

5H120 

The 5H120 has an external relief valve flange 
mounted in a bypass line. Remove the bolts 
from flanges on either side of the valve. (See 
Fig. 8 in Installation Manual.) 

SUCTION STRAINER 

5F20, 5F40, AND 5H40 

Remove the suction and discharge manifold 
cover on the seal end of the compressor and 
withdraw the suction strainer. 

5F30 

Remove the suction service valve and withdraw 
the suction strainer. 

5F60 AND 5H60 

Remove the suction manifolds and withdraw the 
two suction strainers. 

5H80 

Remove the suction manifold cover and with
draw the suction strainer. 
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5Hl20 

Remove the suction manifold cover plates one at 
a time so as not to disturb the position of the 
detachable suction manifold and suction line. 
Withdraw the two suction strainers. 

Take care to prevent damage when replacing 
suction strainers. If the strainer is corroded, 
broken, or otherwise unsuited replace with a new 
one. Normally it can be cleaned with solvent 
and replaced. 

When replacing a strainer, insure that the bail 
is compressed by the manifold cover plate when 
the plate is in position. If the bail is too short, 
grasp the sides of the bail so as to elongate it 
sufficiently to be compressed by the cover. 
Insure that the strainer is positioned so that 
the bail fits between the two bosses on the in
side of the cover and thus is restrained from 
turning. 

CAUTION: If a felt sock filter is installed, re
move it after 50 hours operation. If it is quite 
dirty, clean it and replace it for another 50 
hours. Clean the suction strainer whenever the 
felt sock is removed. 

CYLINDER HEADS 

DISASSEMBLY 

Remove the cylinder head cover, cylinder head 
and safety springs being careful not to drop 
them or damage the gasket sealing surface. 

INSPECTION 

Inspect the head to be sure it is not cracked 
and that the gasket sealing surfaces are satis
factory. 

REASSEMBLY 

Clean old gasket material from the valve plate. 
Reinstall the cylinder head with a new gasket 
(see Fig. 12). 

VALVE PLATE AND SUCTION AND DISCHARGE 
VALVE DI SGS 

DISASSEMBLY 

NOTE: Procure the valve retainer clips shown 
in Fig. 19 before proceeding. 
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LOCK WASHERS~ 

~ ,., 
VALVE GUIDE 

,:, 

-:= }1 
DISCHARGE VALVE _J 
GUIDE SEAL LOCK PLATE 

DISCHARGE 
INNER SEAT 

DISCHARGE VALVE 
OUTER SEAT 

VALVE 

VALVE SEATS 

SUCTION VALVE 
IN PLACE 

FIG. 18 - SUCTIO:'s! AND DISCHARGE VALVE ASSEMBLY 

l, Loosen the cap screws holding the inner dis
charge valve seat to the valve guide, (See 
Fig. 18.) 

2. Loosen the cap screws holding the valve 
guide to the valve plate. 

3. Remove the cap screws holding the valve 
plate to the cylinder block and remove the 
valve plate. 

4. Remove the valve guide from the valve plate. 

INSPECTION 

Inspect the suction and discharge valve discs 
to see that they are not cracked or worn beyond 
the limits shown in Tables 3 and 4. 

REASSEMBLY 

1. Place the suction valve springs in the spring 
recesses with the large coil in full contact 
with the bottom, 

2. Turn the crankshaft so that the pistons are 
below the tops of the cylinder sleeves, 

3. Place the suction valve disc on the valve 
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springs and press it down into the recesses 
in the valve plate. 

4. Slide the retainer clips in place as shown 
in Fig. 20. Locate the clips so they do not 
cover one of the unloader pins or springs. 

5. Bolt the valve plate to the cylinder block. 

6. Remove the valve clips. 

7. Check the discharge valve springs to see 
that they are in place and properly seated, 

8. Place the discharge valve disc over the 
springs and fit the inner seat in place over 
the valve disc, making sure that the valve 
is properly seated. 

9. Hand tighten the bolts holding the inner seat 
to the valve guide and place the assembly 
on the valve plate, 

10. Tighten all bolts and bend the tabs of the 
lock washers and lock plates. 

1<1 
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SUCTION VALVE SUCTION VALVE 

FIG. 19 - VALVE PLATE, SUCTION VALVE 
AND CLIPS 

FIG. 20 - SUCTION VALVE ASSEMBLED 
TO VAL VE PLATE WITH CLIPS 

CYLINDER AND UNLOADER SLEEVES 

DISASSEMBLY 

1. Turn the crankshaft until the piston is in 
mi::l-positio:1. 

2. Insert a sleeve puller into the cylinder and 
push it down onto the top of the piston. 
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3. Tighten the nut on top of the sleeve puller 
to expand the puller in the sleeve. (See Fig. 
21.) 

4. Turn the crankshaft by hand. This forces the 
sleeve up until it can be removed. 

5. Remove the unloader snap ring and sleeve 
(snap rings are used with SH unloader sleeves 
only). 

:,~ 

FIG. 21 - REMOVING SLEEVE 

INSPECTION 

Examine the bore of the sleeve for wear. Check 
the suction valve seats for scratches and wear. 
(See Tables 3 and 4 for wear limits.) 

When new rings are being installed in a used 
cylinder sleeve, it is necessary to break the 
hard glazed surface of the cylinder sleeve in 
order to reduce the wearing-in period of the 
new rings. Break the glaze by using No. 80 emery 
cloth with an oscillating (up and down rotating) 
motion, or re-hone lightly. Clean thoroughly 
after breaking glaze, 

Check unloader sleeves, pins and springs for 
wear and freedom of movement. 

' 
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REASSEMBLY 

When the cylinder sleeves only are to be re
placed, it is not necessary to remove the pistons 
and connecting rods. 

1. Rotate the crankshaft so the piston is at top 
center. 

2. Oil the piston rings and the bevelled surface 
at the lower edge of the cylinder sleeve. 

3. Stagger the ring gaps around the piston. 

4. With a turning motion, work the sleeve over 
the piston and rings. Compress and align 
each ring with the bevelled edge of the sleeve. 

5. Seat the sleeve in the suction manifold parti
tion and the cylinder deck recess. 

6. Rotate the sleeve so that any two valve lifter 
pin holes lie equal distances from the longi
tudinal axis of the compressor as shown in 
Fig. 22. In this position the valve lifter pins 

line up with the suction valve springs, and 
prevent undue stress on the valve disc. 

7. Make sure that the valve lifter pins operate 
freely. Check operation of the unloader. This 
can be done by removing the pump end main 
bearing assembly and applyingP.ressure from 
a refrigerant drum. Fig. 23 is a suggested 
arrangement. 

CAUTION: Never operate the compressor with 
a valve plate off unless the cylinder sleeves are 
fastened in place. Cylinder sleeves can be held 
in place by capscrews and washers as shown in 
Fig. 22. The capscrews are screwed into the 
tapped holes normally used to hold the valve 
plate in place. Use plate washers large enough 
to extend well over the faces of both sleeves or 
make up steel plates for this purpose. Two 
washers or plates should be used on each cyl
inder deck. 

Whenever the cylinder sleeve or valve plate 
is replaced the suction valve disc should also 
be replaced, or turned over if the reverse side 
is unused. 

(:-;:.,.. •••;·'·'·•/,.~--.~·.··••• A,:• 

,' :~ ·~<·''" :'X, . :;, .{ 
·.,·.··.'.i' ,· :-:•:• - :~ ... 

.,;;..,_;;:::..,·:··:···--··--· . 

FIG. 22 - POSITION OF CYLINDER SLEEVES 
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PUMP END OF 
CRANKCASE 

RUBBER CORK 

35 PSI APPLIED AT THE 
UNLOADER PORT SHOULD 
RETRACT THE UNLOADER 
PINS OR SPRINGS 

R·l2 
DRUM 

FIG. 23 - TESTING UNLOADER OPERATION 

HAND HOLE COVER OR BOTTOM PLATE 

DISASSEMBLY 

1. Pump down the compressor and drain the oil. 

2. Remove the bottom plate on 5F20 and 5F30 
compressors or the hand hole cover on other 
5 line compressors. 

INSPECTION 

Clean and inspect all gasket surfaces. 

REASSEMBLY 

Install new gasket and replace bottom plate or 
hand hole cover. 

CONNECTING RODS, CONNECTING ROD BEAR
ING INSERTS, PISTONS, AND PISTON PINS 

DISASSEMBLY 

1. Remove the cylinder head, valve plate, and 
hand hole cover or bottom plate. 

26 

2, Remove the connecting rod cap. Label the 
caps and rods so that the caps can be put 
back on their respective rods and the rods 
reinstalled in the same places on the crank
shaft. 

3. Remove the cylinder sleeve, connecting rod, 
and piston assembly together. Take care 
that the piston does not come through the top 
of the sleeve. The connecting rod will not 
pass through the sleeve and it is difficult tb 
get the rings back into the cylinder without 
breaking them or damaging the suction valve 
seats. 

INSPECTION 

Check the parts and crankpin journals to see 
that they are not worn beyond the limits given 
in Tables 3 and 4. 

REASSEMBLY 

Bearing Inserts 

If the bearing is damaged and the crankshaft is 
not worn, it is only necessary to replace the 
inserts. Do not file the bearing caps. Place the 
inserts in the connecting rod and cap so the 
toeing knobs on the inserts fit into the notches 
on the rod and cap. Lubricate the insert bear
ings and crankpin freely before installing the 
caps. 

Piston Pins 

Piston Pins are selectively fitted for a push fit. 
The values given below are for a drypin: 

SF 
SH 

•• 10 to 25 lb. 
. . 15 to 30 lb. 

The pins should therefore be reassembled in 
the pistons from which they were removed. 

The piston pin retaining clips should be placed 
with the gap on the side as in Fig. 24 and be 
tight enough so they cannot be rotated by finger 
pressure. 

( 

( 
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FIG. 24 - POSITION OF PISTON PIN 
RETAINING CLIPS 

Rings 

Taken in order from the head of the piston there 
are two compression rings (plain), an oil ring 
(vented) and a second oil ring on the piston 
skirt. To install the rings on the piston: 

1. Insert each ring in the cylinder about 3/8" 
from the top and check the ring gap. ·It should 
be between .007 and ,017". 

2. Install the compression rings on the piston 
with the side marked "Top" toward the head 
of the piston. (See Fig. 25.) Install the oil 
rings with either side up. (They have no 
taper.) 

3. Stagger the ring gaps around the piston. 

4. Check the rings for free action and measure 
the side clearance between the ring and the 
piston with a feeler gauge. It should be about 
.001". 

Install the sleeve, connecting rod, and piston 
assem1Jly at the same time, making sure the 
piston does not come out the top of the sleeve. 
Turn the connecting rod and install the cap so 
the chamfered sides are against the radius of the 
crankpins. The small knobs on the rod and cap 
must be on the same side of the journal. 
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COMPRESSION RI NG 

OIL RING 

FIG. 25 - PISTON RINGS 

CRANKSHAFT SEAL 

When replacing a seal, the pump end bearing 
head assembly must be in place; otherwise, the 
seal will not be properly positioned on the shaft. 
It is also possible that the seal end bearing 
washer will be pushed off the retaining dowel 
if this is not done. 

Several different type seals have been used in 
the 5 line compressors. The current sleeve type 
rotary bellows seal is supplied as a replace
ment for all earlier model seal assemblies. 

STATIONARY BELLOWS TYPE SEAL 

Disassembly 

1. Remove the cover plate. 

2. Tap the bellows frame with a plastic hammer 
or screwdriver handle if the pressure of the 
seal spring does not force the bellows clear 
of the housing. 

3. Strip the gasket from the recess in the seal 
housing. 

4. Remove the shaft seal shoulder and neoprene 
gasket. (See Fig. 26.) 
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SHAFT SEAL~ 

SHAFT SEAL 
COVER G4SKET7 

SHAFT SEAL 
SHOULDER 

I SH1'FT SEAL 

~.· '1(;7~~, 
,{<I r-1, .· )I' 

FIG. 26 - STATIONARY BELLOWS SEAL 

Reassembly 

Replace with the current sleeve type rotary 
bellows seal. (Fig. 37 and 38.) A new, matching 
cover plate must be used on SF compressors 
when converting to rotary bellows seal. 

ROTARY BELLOWS TYPE SEALS 

Disassembly 

Remove the cover plate and seal. Be sure to 
remove the spring guide. (See Fig. 27 and 28.) 

FIG. 27 - ROT ARY SEAL - DISASSEMBLED 
(INSERT SEAL SEAT) 

Inspection 

Clean the seal cavity and crankshaft. Remove all 
burrs from the crankshaft to prevent damage to 
the neoprene bellows. 
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\ I I CARBON RING 
SPRING SEAL NOSE 

SPRING GU!DE BELLOWS ASSEMBLY COVER PLATE 

GASKET 

FIG. 28 - ROTARY SEAL 
(INTEGRAL SEAL SEAT) 

COVER PLATE W!TH 

/~\ frl r, ~ :i:021 i. ; . 
5!:£, SPR'"G \ ... , RETA'"l~<NG 
AND SLEEVE ASSEMBLY 

SEAL RETA\Nf.R NEOPRENE BELLOWS 
SHELL 

Q 
CARBON RING 
SEAL NOSE I 

COVER PLATE 
GASKET 

FIG. 29 - ROT ARY SEAL - SLEEVE TYPE 
(SERVICE REPLACEMENT SEAL) 

Assembly 

Early type seals should be replaced by the sleeve 
type seal. If a good gasket seal cannot be made 
between the seal cover plate and the face of the 
seal housing, due to uneveness of the seal hous
ing gasket surface, the earlier type seal cover 
plate with the insert seat is available and may 
be used; this gasket surface is on a step shoulder 
inside the seal cavity. 

The step by step installation procedure for the 
sleeve type rotary seal is outlined in Fig. 30. 
To make it easier to see how the seal is instal
led the crankshaft is shown removed from the 
compressor. 
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STEP 1 - Lubricate the shaft and the neoprene 
bellows where it comes in contact with the shaft. 
Slide the seal assembly, as it is shipped from 
the factory, onto the shaft until the neoprene 
just starts to grasp the shaft. 

STEP 3 - Using the seal cover plate, push the 
seal assembly into its proper location on the 
shaft. DO NOT use cover plate bolts to push seal 
into position. The spring guide should be tight 
against the shaft shoulder as shown by the pen
cil. Remove the cover plate, being careful not 
to allow the carbon washer to become damaged. 
GRASP THE SEALNOSEASSEMBLY ANDTURN 
IT UNTIL THE LUGS ON THE DRIVING BAND 
DROP BACK INTO THE SLOTS IN THE RE
TAINER SHELL. 

STEP 2 - Holding the sleeve and spring assem
bly, pull forward on the seal nose assembly at 
the same time, turning it so that the lugs on the 
driving band are out of the slots in the retainer 
shell and rest on the surface of the retainer 
shell as shown by the pencil. 

STEP 4 - Lubricate the carbon seal washer and 
seal seat. Re-install the seal cover plate, draw
ing the bolts down evenly to prevent damage to 
the carbon seal nose. This view shows the lugs 
of the driving band properly positioned in the 
center of the slots in the seal retainer shell. 
This is the correct position during operation. 
This prevents the seal from being used as a 
thrust washer under all operating conditions. 

FIG. 30 - INSTALLATION OF SLEEVE TYPE ROTARY SEAL 
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FIG. 31 - REMOVING OLD SEAL (5Hl20 
PRIOR TO SERIAL NO. 0452374) 

The seal may leak slightly immediately after 
installation, but a short period of operation will 
correct the condition. 

Carbon rings are available separately in case 
one is broken during installation. However, if 
a seal leaks, a complete new assembly must be 
installed. 

CARTRIDGE TYPE SEAL (5Hl20 PRIOR TO 
SERIAL NO. 0452374) 

Disassembly 

Remove the seal cover plate capscrews and 
insert two of them in the threaded holes in the 
cover plate. Using them as jackscrews pull the 
cover plate and seal assembly from the shaft. 
(See Fig. 31.) Remove cartridge from cover 
plate. Retain cover plate for use with new ro
tary type seal. 

Assembly 

Replace with current sleeve type rotary bellows 
seal for 5Hl20 compressors. 

ROTARY TYPE SEAL (5Hl20 BEGINNINGSER
IAL NO. 0452374) 

Disassembly 

Remove cover plate and seal from shaft. Retain 
cover plate for use with new seal. 
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FIG. 32 - INST ALLING NEW SEAL 

Inspection 

Polish shaft with fine crocus cloth. Remove all 
sharp edges from the shaft and keyway to pre
vent damage to the neoprene bellows. Clean the 
seal cavity thoroughly. Inspect cover plate for 
scoring. Replace if scored. 

Assembly 

All 5Hl20 shaft seals should be replaced bythis 
seal. To make it easier to see how the seal is 
installed, the crankshaft is shown removed from 
the compressor in Fig. 32. 

The step-by-step installation procedure is out
lined below: 

1. Lubricate crankshaft, carbon seal washer, 
seal seat, and neoprene bellows where it 
contacts the shaft. 

2. Slide the seal assembly, as shipped from the 
factory, onto the shaft. 

3. Using the seal cover plate, push the seal 
assembly into position on the shaft. 

NOTE: The shaft seal must be tight against 
the shaft shoulder as shown in Fig. 32. 

4. Re-install seal cover plate, drawing bolts 
down evenly to prevent damage to carbon 
seal washer. 
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CAPACITY CONTROL VALVE 

EXTERNAL ADJUSTING STEM 

Disassembly 

To remove the external adjusting stem, it is 
not necessary to pump down the compressor. 

Reassembly 

Install a new gasket when the new adjusting stem 
is installed. The SF ,H Installation Manual in
cludes detailed instructions for adjusting the 
capacity control valve. 

CAPACITY CONTROL VALVE AND HYDRAU
LIC RELAY ASSEMBLY FOR SF40 AND SF60 
COMPRESSOR 

Disassembly 

The capacity control valve, hydraulic relay and 
piping are part of the hand hole cover. (See 
Fig. 33.) Remove the cover. 

TO CONTROL OIL 
PRESSURE GAUGE 
CONNECTION 

CAPACITY CONTROi:: 
VALVE 

Reassembly 

Clean the gasket surface, install a new gasket 
and a new hand hole cover with control valve 
and relay assembly. The capacity control valve 
is available as a separate parts item and may 
be easily installed on the original hand hole 
cover. 

CAPACITY CONTROL VALVE AND HYDRAU
LIC RELAY ASSEM;3L Y FOR SH COMPRES
SORS (EXCEPT SH120) 

Disassembly 

The capacity control valve, hydraulic relay and 
piping are part of the pump end cover. (See 
Fig. 34.) Remove the cover. 

Reassembly 

Clean the gasket surface, install a new gasket 
and a new pump end cover with control valve 
assembly. The capacity control valve is avail
able as a separate parts item and maybe easily 
installed on the original pump end cover. 

TO SUCTION MANIFOLD 

I 
./ . :) 

(DOTTED ITEMS ELIMINATED 
4 TH PERIOD 1949) 

EQUALIZER 
LINE 

HYDRAULIC 
RELAY 
( AUXILIARY CONTROL 

VALVE) 

TO UNLOADER 

POWER ELEMENT 

FIG. 33 - COMPRESSOR HAND HOLE COVER AND CONTROL 
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CAPACITY CONTROL 

VALVE 

SURGE 

ORUM 

:';) 
'.;. 

TO CONTROL~ 
OIL PRESSURE 

GAGE CONN. • 

CA PILL ARY 

TUBE 

,( 

\ 

NOTE: 
(DOTTED LINES INDICATE 
PIPING BEHIND SURGE ORUM) 

\ 
" ' .... 

FROM 
COMPRESSOR 
OIL PUMP 

(CONTROL 
OIL STRAINER) 

~ \_ . 
.L. FROM 

CRANKCASE 

TO UNLOADER 
POWER ELEMENTS 

FIG. 34 - SH PUMP END COVER AND CONTROL ASSEMBLY 
(EXCEPT 5H120) 

CAP A CITY CONTROL VAL VE AND HYDRAU
LIC RELAY FOR 5Hl20 COMPRESSORS (PRIOR 
TO SERIAL NO. 0447119) 

Disassembly 

Loosen the capacity control valve and remove 
the pump end bearing head. Remove the capacity 
control valve. The hydraulic relay can also be 
removed by removing two 5/16" Allen head cap 
screws. (See Fig. 35.) 
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Reassembly 

Clean the gasket surface, install a new gasket, 
capacity control valve, and (hydraulic relay, or 
auxiliary control valve) using the original pump 
end cover. If the complete bearing head assembly 
is to be changed, the new 5Hl20 assembly can 
be used, although individual parts of the new and 
old assemblies are not interchangeable. (See 
Fig, 36 for the new assembly.) 

( 
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CAPACITY CONTROL VALVE AND HYDRAU
LIC RELAY FOR 5Hl20 COMPRESSORS (BE
GINNING SERIAL NO. 0447119) 

Disassembly 

The capacity control valve, hydraulic relay, 
and piping are part of the pump end bearing 
head. (Fig. 36.) Remove the bearing head. 

Reassembly 

Clean the gasket surface, install a new gasket 
and the pump end bearing head with control valve 
assembly. The capacity control valve and hy
draulic relay are available as separate parts 
items and msy be easily installed on the orig
inal pump end bearing head. 

CONTROL OIL STRAINER 

On SF compressors (see Fig. 10), the control 
oil strainer plug is on the side of the pump end 
bearing head. On SH compressors (see Fig. 34), 
it is on the pump end cover, and on 5H120 com
pressors it is beneath the capacity control valve. 

Disassembly 

Remove the lock screw and control oil strainer. 

SURGE CHAMBER 

PUMP END / .. 

MAIN BEARING~. 

I 
• 

HYDRAULIC RELAY 

(No lock screw on 5Hl20.) Use a hooked piece 
of wire to pull out the strainer. 

Reassembly 

Install a new strainer, replace the lock screw 
and the control oil plug. 

FIG. 35 - 5Hl20 PUMP END BEARING HEAD 
ASSEMBLY (PRIOR TO SERIAL NO. 0447119) 

OIL PUMP PRESSURE 
(BEFORE FILTERING) 

FIG. 36 - 5Hl20 PUMP END BEARING HEAD ASSEMBLY 
(BEGINNING SERIAL NO. 0447119) 
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2" PLUG 
8 

FIG. 37 - 5H80, 120 CENTER MAIN BEARING 
HOUSING LOCKSCREW LOCATION 

CRANKSHAFT 

DISASSEMBLY 

1. Remove the cylinder heads, valve plates, 
connecting rods, cylinder sleeves, and pump 
end main bearing head. 

2. For the 5H80 and 5Hl20, remove the center 
main bearing lock screw located beneath the 
plug shown in Fig. 37. On the 5Hl20 discon
nect the oil line to the center main bearing 
housing. 

3, Remove the crankshaft through the pump end 
of the crankcase, tapping the seal end of the 
shaft with a wooden or rubber mallet. 

INSPECTION 

Inspect the crankshaft to see that the journals 
are within the limits given in Tables 3 and 4. 
Connecting rod inserts and main bearings can be 
purchased for crankshafts reground .010'' to 
. 020" undersize. A worn crankshaft suitable for 
regrinding to .010" or .020" undersize can be 
exchanged for a factory reground crankshaft and 
bearings. 

Factory reground crankshafts are stamped on 
both ends with the letter "A" if .010" under
size or "B" if .020" undersize. 

If a crankshaft is reground locally, be sure to 
hold the throw dimensions given in Table 5 and 
keep the radius at the ends of the journals at 
1/16". 
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TABLE 5 - M t\XIMUM THROW DIMENSIONS 
FOR SF AND SH COMPRESSORS 

SF Compressors 1.001 

SH Compressors 1,376" 

Tables 3 and 4 give the factory maximum and 
minimum diameters for journals, To get the 
maximum and m;nim'Jm for an undersize shaft, 
subtract the amount of undersize from these 
values. For example, the factory tolerance for 
the 5H40 seal end journal is 2,6225" to 2.6235". 
A crankshaft reground to .010" undersize is 
then held between 2.6125" and 2.6135". 

For future identification, stamp locally ground 
crankshafts with the letter "A'' or "B'' accord
ing to the undersize. The letters should also be 
stamped on the pump end bearing head next to 
the oil pressure gauge connection. 

REASSEMBLY 

When a crankshaft is reground, it is necessary 
to remove the plugs and clean the oil passages. 
Tighten the plugs before installing the crank
shaft. 

On the 5Hl20: 

1. Install the headed dowel key so that its axis 
is parallel to the axis of the shaft. It must 
be positioned so that the chamfered edge is 
toward the radius on the crankshaft journal. 
(See Fig. 38.) 

2. Install the oil recovery im:_:,eller, making cer
tain that the key lines up with the keyway; 
otherwise, the head of the key may gouge out 
the aluminum keyway. The impeller must fit 
the key snugly, or it will loosen and become 
noisy . 

3. Install the steel thrust washer so the dowel 
pin hole fits over the dowel in the crankcase. 

MAIN BEARINGS 

Pullers are available for replacing main bear
ings in 5 Line Compressors. The outside diam
eter of the puller shoulder fits through the seal 
end bearing housing of the size compressor it 
was designed for. Table 6 gives the puller size 
to be used with each compressor. 

' 
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FIG. 38 - CENTRIFUGAL OIL SEPARATOR (5H120 ONLY) 

TABLE 6 - PULLER SIZES TO BE USED 
WlTH COMPRESSORS 

COMPRESSOR 

5F20 & 5F30 
5F40,5F41,5F60, & 5F61 
All SH Freon and Ammonia 

Compressors 

PULLER SIZE 

5F20 
5F40 

5H40 

On the 5F40, 5F60 and all SH compressors, the 
seal end main bearing is larger than the pump 
end main bearing. The pullers for these are 
step cut to fit both bearings, standard and un
dersized. (See Fig. 39.) The side of the puller 
shoulder is ma.rked "B" for undersized bear
ings. Fig. 40, 41 and 42 show how the puller is 
used on seal end bearings. 

The puller cannot be used to pull pump end bear
ings but the puller shoulder is used to press a 
new pump end bearing in place as described 
under '' Pump End Main Bearing.'' 

CENTRIFUGAL OIL SEPARATOR 
(5H120 ONLY) 

The Centrifugal oil separator is shrink-fitted 
on the crankshaft. It can be removed by heating 
to 180 F or more, such as by immersion in oil 
or hot water. If water is used, insure that all 
traces are removed before re-assembly. Use 
of a torch on the impeller is not recommended. 
(See Fig. 38.) 

PUMP END MAIN BEARING 

DISA 5SEMBL Y 

1. Remove the pump end main bearing head ( on 
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the 5H40, 5H60, and 5H80 rem:,ve the pump 
end cover first). 

2. Chisel out the bearing, being careful not to 
damage the pump drive or bearing housing. 

INSPECTION 

Inspect the bearing housing and gasket surfaces. 
Remove any burrs. 

REASSEMBLY 

1. Lubricate the outside of the bearing with 
heavy grease. 

2. Line up the hole in the bearing with the oil 
port in the housing. Using the puller shoulder 
and a jackscrew or press, press the bearing 
in place. Let the bearing protrude above the 
housing 3/32" ± 1/64" so that it willsupport 
the bronze bearing washer. (See Fig. 43.) 

3. Install new gaskets along with the pump end 
bearing head. Be sure the notch in the bronze 
bearing washer is properlypositionedaround 
the dowel pin. 

SEAL END MAIN BEARING 

DISASSEMBLY 

Figures 40,41 and 42 show the puller beingused 
to remove and install the seal end main bear
ing. The puller shoulder is threaded and acts as 
a traveling nut. Friction should keep the puller 
shoulder from turning with the bolt unless the 
threads are damaged. If they are damaged, use 
a 3/4" -16 nut between the thrust washer and 
bolt head. Hold the bolt head stationary and turn 
the nut. 
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THIS SIDE FOR 

STANDARD BEARING 

PUMP 
SHOULDER 

SERVICE 

SEAL SHOULDER 

THIS SIDE FDR 

UNDERSIZE BEARING 

(STAMPED "S ") 

FIG. 39 - PULLER SHOULDER 

BOL T-------;..,i 

HOUSING PILOT----

SEAL HOUSING----.,, 

-DIRECTION OF PULL 

BEARING 

FIG. 40 - USING THE BEARING PULLER TO REMOVE A SH SEAL-END MAIN BEARING 

TOP PLATE 
---DIRECTION OFPULL 

PULLER 
SHOULDER 

BEARING 

FIG. 41 - USING THE BEARING PULLER TO INSTALL A 5F40 OR 5F60 SEAL-END MAIN BEARING 

TOP PLATE 

HOUSING PILOT---' 
SEAL HOUSING-----./ 

DIRECTION OF PULL 

PULLER 
SHOULDER 

FIG. 42 - USING THE BEARING PULLER TO REMOVE A 5F20 OR 5F30 SEAL-END MAIN BEARING 
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SEAL END MAIN 

3" BEARING HOUSING 
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BRONZE BEARING 
WASHER 

PUMP END MAIN BEARING 
PUMP END BEARING HOUSING 

FIG. 43 - PUMP END MAIN BEARING 
POSITION 

L\!SPECTION 

If a burr or sharp edge is accidentally formed 
in the bearing housing, remove it and clean the 
housing before replacing the bearing. 

REASSEMBLY 

To replace the bearing: 

1. Lubricate the outside of the bearing with 
heavy grease. 

2. Position the bearing so the chamfered edge 
(notched edge) enters the bearing housing 
first and the oil holes in the bearing and hous
ing are in line. 

3. Pull the bearing into the housing with the 
puller until it is positioned as shown in Fig. 
44. The edge of the bearing is 1/32" below 
the surface of the bronze bearing washer. 

4. Look through the oil pressure regulator open
ing in the crankcase to see that the oil pas
sage to the bearing is not blocked. 

5. Check to see that the relief groove in the 
bearing is at the top. 

6. Blow out the oil groove in the bearing hous
ing, and the oil line to it, in compressor 
models so equipped. 

The main bearings and connecting rod bearings 
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SEAL END 
MAIN BEARING 

FIG. 44 - SEAL END MAIN BEARING 
POSITION 

are prec1s10n made and should not be reamed, 
bored, or shimmed. 

CENTER MAIN BEARING (5H80 AND 5H120) 

DISASSEMBLY 

1. Disconnect the oil line to the center main 
bearing housing (5Hl20 only). 

2. Remove the 5 /8'' plug on the side of the crank
case. (See Fig. 37.) 

3. Remove the hollow lock screw with an Allen 
Wrench. 

4. Loosen the cone point lock screw with an 
Allen Wrench until the bearing assembly can 
be slid from its support. 

5. Remove the crankshaft and bearing assembly, 
at the same time tapping the seal end of the 
shaft with a wooden or rubber mallet. 

6. Remove the screws and take apart the bear
ing housing. Mark the parts so they can be 
reassembled in the same relative position. 
(See Fig. 45.) 

INSPECTION 

Inspect the bearing to see that it is within the 
tolerances given in Table 4. 
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'l:, 11 t .. , '"~"'" 
HOLLOW LOCKSCREW 

GASKET 

PLUG 

FIG. 45 - CENTER MAIN BEARING (SH120) 

REASSEMBLY 

1. Install new bearing inserts. 

2. Assemble the bearing housing on the crank
shaft, being sure to lock the bolts that hold 
the bearing housing together. 

3. Install the crankshaft, bearing and lock 
screws. 

OIL PUMP 

DISASSEMBLY 

1. Drain oil below the level of the bearing head. 

2. 5H40, SH60 and SH80 compressors only: 

Remove end bell assembly. 

3. Remove bearing head. 

4. Remove pump cover and gasket. 

5. Remove pump from bearing head. 

INSPECTION 

Inspect the bushing and bearing head for scoring. 
If bushing is scored, replace when reassembling 
the pump. Replace the complete bearing head and 
oil pump assembly if bearing head is scored. 
Attempting to clean a lightly scored bearing head 
can seriously effect pump operation and cause 
a repeat failure of the new pump. 
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Inspect the pump cover on SH120 compressors 
for scoring, Pump covers are not included in 
the kit, and a new cover must be ordered sep
arately if needed. All other SF and SH pump kits 
include the cover. 

Inspect new pump parts to insure that pump is 
free of burrs and free running. Pump may have 
a slight drag but must not bind in operation. 

REASSEMBLY 

CAUTION: End play is a critical factorinprop
er pump operation. Extreme care should be 
taken to insure proper end play. 

1. Install new bushing (if necessary) by press
ing bushing into bearing head from bearing 
end with small end toward pump. Bushing 
oil groove must be located at top ofbearing 
head. 

2. Insure sufficient clearance for pump by 
tapping bushing lightly toward bearing end 
of bearing head. 

3. Place a 0.001 inch circular shim against 
bushing and install pump. 

4. Install new gasket and pump cover and 
tighten bolts. 

NOTE: Torque 1/4 inch studs from 12 to 
16 ft. lbs. and 5/16 inch studs from 16 to 
20 ft. lbs. 

5. Tap bushing toward pump until it seats 
against shim. 
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FIG. 46 - SETTING OIL PUMP END PLAY TYPICAL 
SF ,H BEARING HEAD ( 5H40 SHOWN) 

NOTE: A cylindrical positioning tool (field 
fabricated) should be used to provide equal 
pressure around bushing and prevent cock
ing. 

6. Remove cover, gasket, rotor, and shim. 

7. Insure that bushing is square in bore using 
a depth gauge. 

8. Liberally apply oil to pump parts. 

9. Replace pump, gasket and cover. 

NOTE: Use same gasket and tighten to same 
torque as in step 4 to insure proper end 
play. 

10. Check to see that pump does not bind in 
operation. 

11. Install bearing head on compressor. 

12. Insure that oil pump has proper rotation 
if pump is of manual reversing type. 

13. 5H40, 5H60, and 5H80 compressors only: 

Replace end bell assembly. 

14. Refill compressor with oil of same specifi
cations as that removed. 

15. Check the oil pressure immediately when 
putting compressor into operation. Pump 
should prime in approximately 8-12 sec
onds. If pressure is not reached in this tim~, 
stop compressor and check oil pump. 
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H = 2 32 _ O for 5 F; H = 3 16 _ O for SH 

FIG. 47 - UNLOADER FORK HEIGHT FOR 
SF AND SH POWER ELEMENTS 

UNLOADER POWER ELEMENT 

DISASSEMBLY 

1. Remove the cylinder head, valve plate, hand 
hole cover, connecting rod, piston and cylin
der sleeve. 

2. Reach in through the hand hole in the crank
case and remove the two Allen head cap 
screws that hold the unloaders in position. 

INSPECTION 

Check the unloader fork height of the new un
loader power element as shown in Fig. 47. Take 
the measurement from the base to the highest 
point on the fork arms. This insures even con
tact with the unloader sleeve. 
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FIG. 48 - UNLOADER POWER ELEMENT 

REASSEMBLY 

Install the new power element, being sure to 
place a new gasket between it and the crankcase. 
If an unloader power element is disassembled, 
refer to Fig. 48 for proper alignment of com
ponent parts. 

OIL RETURN CHECK VALVE 

DISASSEMBLY 

SF 20 and SF 30 

The disc type oil return check valves are on the 
underside of the partition between the suction 
manifold and the crankcase, one on each side of 
the compressor. Remove them either through 
the bottom of the crankcase or through the pump 
end of the compressor when the pump end bear
ing is removed. 

SH120 

The SH120 does not have an oil return check 
valve. Oil is returned by a centrifugal oil re
covery impeller (see Fig. 38). 

All Other SF and SH Compressors 

On all other S Line compressors the leaf type 
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check valve (Fig. 49) is on the top center of the 
hand hole opening. It is easily removable when 
the cover is off. 

OIL SCREEN 

DISASSEMBLY 

1. Remove the hand hole cover or bottom plate. 

2. Remove lock retaining wire and cap screws. 

3. Remove the oil screen. 

INSPECTION 

Inspect the screen for holes and dirt. Clean it 
with clear gasoline, benzine or kerosene. 

Older model compressors had a sheet metal 
shroud over the screen which should be omitted 
on reassembly. During flooded conditions gas 
tends to form under the shroud, causing the 
pump to vapor lock. 

REASSEMBLY 

1. Fasten oil screen in place with cap screws. 

2. Install lock retaining wire. 

t )I/ 
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DISC TYPE 

OIL RETURN 
CHECK VALVE 

GASKET 

TYPE 

FIG. 49 - OIL RETURN CHECK VALVES 

CONDENSER MAINTENANCE 

EFFECT OF CONDENSER ON HEAD PRESSURE 

The normal head pressure for an installation 
is determined when the job is engineered. Too 
great a variation from normal may be caused 
by: 

1. Incorrect adjustment of the water regulating 
valve. 

2. Non-condensable gases. 

3, Incorrect refrigerant charge. 

4. Scaled condenser tubes. 

HOW TO ADJUST WATER REGULATING VALVE 

The water regulating valve should not be ad
justed to compensate for high head pressures 
caused by fouled condenser tubes, excess re
frigerant or the presence of non-condensables. 
It should be set to maintain the most econom-
ical head pressure as determined by the design 
engineer, based on the relative cost of water 
and electricity in a given area. Due to changes 
in water temperatures, it may be necessary to 
adjust the valve seasonally. After adjusting for 
the economical head pressure, the machine 
should be shut down. The water regulating valve 
should shut off the flow of water in a few min
utes. If it does not, it will be necessary to raise 
the head pressure setting. 

HOW TO PURGE NON-CONDENSABLE GASES 

Purge non-condensable gases through the purge 
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cock. On SF20 and 5F30 condensers, it is near 
the top front end of the shell. On other SF and 
all SH condensers it is on the top of the conden
ser. 

HOW TO TEST REFRIGERANT CHARGE 

Test the refrigerant charge by opening the liquid 
level test cock. If the charge is sufficient, liq
uid will flow. If overcharge is suspected, reduce 
the cha:i;-ge and recharge until liquid starts to 
flow from the test cock. 

HOW TO INSPECT AND CLEAN THE CONDENSER 

INSPECTION 

SF and SH condensers, except the shell and coil 
type, can be inspected on the water side by re
moving the heads. It is not necessary to pump 
down. 

1. Shut off the machine. 

2. Shut off the condenser water supply and dis
connect the inlet and outlet piping. 

3, Close the angle valve connecting the water 
regulating valve capillary to the condenser 
and disconnect the tubing from the valve. 

4. Remove the drain plugs from the bottoms of 
the heads and the vent plug from the top of 
the front head and drain the water. 

5. Remove the head bolts and heads, 
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A "Micro-Baffle" pass partition gasket made 
of soft metal seals the "':'ater passes. (See Fig. 
50.) When replacing a damaged gasket be sure 
to get the new one in the correct position. 

CONDENSER
TUBES 

FIG. 50 - LOCATION OF PASS PARTITION 
(TYPICAL) 

LEAKS 

With the heads removed, test the tubes and tube 
sheet for leaks with a Halide leak detector. If 
the heads are not removable, leaks can be de
tected by testing the water for traces of refrig
erant. 

CLEANING THE TUBES OF A SHELL AND 
TUBE CONDENSER 

To clean the tubes, use a special nylon brush 
(available from the Carrier Service Department) 
or a similar brush attached to a rod. If hard 
scale has formed, the coils should be cleaned 
chemi.cally. Do not use brushes that will scrape 
and scratch the tubes. Experience has shown 
that once the tubing has been scratched, corro
sion takes place which results in pitting of the 
tubes. This is less likely to occur with chem
ical cleaning. 

Flush water through the coils while brushing. 
The results are best if the brush is turned with 
a slow speed electric drill. 

It is also possible to clean the tubes by using 
air pressure to force rubber plugs through the 
tubing. 

After the tubes are cleaned, install the heads, 
connect the water lines and flush the condenser 
to remove any remaining sedim1,mt. 
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CLEANING SHELL AND COIL CONDENSERS 

The simplest method of cleaning 5F20 and 5F30 
shell and coil condensers is with inhibited acid. 
Use an inhibited hydrochloric acid solution such 
as "Oakite #32." Handle the acid with the usual 
precautions because it will stain the hands and 
clothing and attack concrete. If the inhibitor is 
not present it will attack steel. Where splashing 
may occur, cover the surfaces with burlap or 
boards. 

Gas coming from the vent pipe during cleaning 
is not harmful, but take care to prevent liquid 
from being carried over by the gas. 

The solution acts more readily if it is warm, 
but a cold solution and a longer time does just 
as thorough a job. 

THE GRAVITY FLOW METHOD OF CLEANING 

The gravity flow method of cleaning is shown 
in Fig. 51. 

Do not add the solution more rapidly than the 
vent can exhaust the gases generated by the 
chemical action. When the condenser is full, 
allow the solution to remain overnight. Drain 
the condenser and flush it with clean water. 

PAIL OR 
WOODEN BUCKET 

l FUNNEL ,.,,,, I 

T-~;l/ ~,~ox 

3T04FT 

L. ""CONDENSER 

' PAIL OR 
""-wooDEN BUCKET 

FIG. 51 - GRAVITY CIRCULATION 
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SERVICE SF,H 

THE FORCED CIRCULATION METHOD OF 
CLEANING 

The forced circulation method of cleaning is 
shown in Fig. 52. 

Fully open the vent pipe valve while the conden
ser is being filled with solution. It may be closed 
when the condenser is full and the pump is op
erating. 

The valve in the supply line can be used to regu
late the flow of solution to the condenser. If the 
pump is the non-overloading type, the valve may 
be fully closed when the pump is running, should 
it be necessary. 

For the average scale deposit, allow the solu
tion to remain in the condenser overnight. For 
heavy deposits, allow twenty-four hours. Drain 
the condenser and flush it with clean water. 

CENTRIFUGAL PUMP 
30 GPM AT 35

1 
HEAD (1/2 HP) 

REPAIR 

The shell and tube condensers, SF 40 and larger, 
are equipped with rolled-in tubes. Tools are 
available for replacing the tubes in case of leak
age. 

FREEZING PROTECTION 

If the ambient temperature is below 32 F, freez
ing can be prevented by one of two methods: 

1. Draining all water from the equipment. 

2. Adding antifreeze to the water. 

DRAINING WATER 

When the system is shut down for the winter, 
drain the condenser and water lines. The method 

GAS VENT 

PRIMING CONN. 

PUMP 

GLOBE 

/,VALVES t 

SUCTION 

PUMP 
SUPPORT 

TANK 
(50 GAL) 

FINE MESH SCREEN 

FIG. 52 - FORCED CIRCULATION 
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SF,H SERVICE 

for shell and tube condensers is given under 
"How to Inspect and Clean the Condensers." 

The shell and coil condensers of the SF 20 and 
SF30 are drained by disconnecting the water 
lines. 

Use compressed air to remove any remaining 
water. Use air inlet and outlet connections at 
least as large as the water supply connections 
and an air supply that can deliver at least 150 
cfm at 1/2 to 1 psi. This will remove the resid
ual water from three full length coils. 

Blowing should be continued for at least 1/2 
hour. If possible, it should be 15 minutes through 
the supply and 15 minutes through the return. 

ADDING ANTIFREEZE TO THE WATER 

A safe antifreeze that meets code and Under
writer requirements may be circulated with the 
residual water in the system. The antifreeze 
may be drained and re-used until it is diluted 
to the minimum safe limit. 
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REMOVAL OF THE CONDENSER 
Before removing the condenser, it is first neces
sary to remove all of the refrigerant. Rapid 
removal of the refrigerant may freeze the con
denser. Therefore, drain the water and take the 
precautions discussed under "Freezing Protec
tion." Refrigerant may then be removed by one 
of the following methods: 

1. Purge it to the atmosphere. 

2. Connect a refrigerant drum to the gauge port 
of the liquid shutoff valve and cool it to a 
lower temperature than that of the condenser, 
by means of cracked ice or cold water. The 
refrigerant boils out of the condenser and 
recondenses in the drum. 

3. Use a small, fractional horsepower conden
sing unit to pump gas from the condenser 
water regulating valve connection into a re
frigerant drum. 

,. 



SERVICE 

TROUBLE DIAGNOSIS CHART 

A. STARTING TROUBLES 

OBSERVATION POSSIBLE CAUSE 
-

1. Compressor will not start Power off 

Thermostat set too high 

Thermal overload switch open 

Oil safety switch 

Dirty contacts 

Loose electrical connections 
or faulty wiring 

Compressor motor burned out 

Solenoid valve closed 

Evaporator fan off 

Evaporative condenser or cool-
ing tower fan or pump not oper -
ating 

45 

SF,H 

REMEDY 

Check main switch, fuses 
and wiring. 

Reset. 

Reset manually. 

Reset manually. 

Clean the contacts on all 
switches and controls. 

Tighten connections. Check 
wiring and rewire if neces-
sary. 

Check and replace if defec-
tive. 

Check for burned out holding 
coil. Replace if defective. 

Check fuses, overload. 
Start up. 

Check fuses, overloads and 
controls. Re-start. 
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SF,H SERVICE 

,. 
(', 

B. ERRATIC OPERATION 

OBSERVATION POSSIBLE CAUSE REMEDY 

2. Compressor cycles inter- Low pressure switch erratic Check tubing to switch to see 
mittently in operation if clogged. 

Check setting of switch. It 
may be too high. 

Insufficient refrigerant in Add refrigerant. 
system 

Capacity control setting Reset. 
incorrect 

Thermostat differential too Reset. 
narrow 

Suction valve closed or throttled Open. 

3. Compressor continually Dirt or restriction in tubing Check and clean tubing. 
cycles on dual pressurestat to pressurestat 

Faulty pressurestat Repair or replace. 

Condenser capacity reduced by Remove excess refrigerant. 
refrigerant over-charge accom-
panied by high discharge pres-
sure 

Insufficient water flowing Adjust water regulating 
through condenser or clogged valve to condenser. Clean 
condenser condenser. 

Discharge or suction shut-off Open valves. 
valve not fully open 

Air in system Purge. 

Water pumps not operating, Check and start. 
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C. OPERATING PRESSURES TOO HIGH OR TOO LOW 

OBSERVATION POSSIBLE CAUSE REMEDY 

4. High discharge pressure Condenser inlet temperature I. Increase quantity by ad-
too high justing water regulating 

valve. 

2. Obtain source of colder 
water. 

Insufficient water flowing 1. Readjust water regulating 
through condenser valve. 

2. Increase water supply 
main to condenser. 

Plugged or scaled tubes in con- Clean tubes. 
denser 

Discharge shut-off valve Open the valve. 
partially closed 

Too much refrigerant Remove excess. 

Air in system Purge. 

5. Low discharge pressure Excessive water flow through Adjust water regulating 
condenser valve. 

Suction shut-off valve partially Open the valve. 
closed 

Leaky compressor suction Pump down, remove the 
valves cylinder head, examine valve 

discs and valve seats, re-
place if necessary. 

Worn piston rings Replace if worn. 

6. Flooding Defective or improperly set Reset to 5 °-6 ° superheat. 
expansion valve 

7. Low suction pressure Insufficient refrigerant in Add refrigerant. 
system 

Excessive superheat Reset expansion valves. 
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OBSERVATION 

8. Compressor noisy 

SERVICE 

D. SYSTEM NOISES 

POSSIBLE CAUSE 

Loose or misaligned coupling 

Insufficient clearance between 
piston and valve plate 

Motor or compressor bearings 
worn 

Loose or misaligned belts 

Loose foundation bolts or hold 
down bolts 

Foundation improperly isolated 

Improper support or isolation 
of piping 

Slugging due to floodback of 
refrigerant 

Hydraulic knock due to excess 
of oil in circulation 

Noise level varies with unload
ing due to defective valve lifter 
mechanism 
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REMEDY 

Check alignment and tight
ness. 

Replace worn parts. 

Replace bearings, 

Check alignment and tension, 
Belt slack should be at the 
top. 

Tighten bolts, 

Check foundation to see if 
any part of it extends down 
to main floor. 

Provide sufficient right 
angle bends in piping to ab
sorb vibration and support 
firmly with suitable hangers. 

1. Check setting of expan
sion valve. 

2. Check thermal bulb for 
looseness and correct lo
cation. 

3. Loop suction lines to pre
vent floodback on ''off'' 
cycle, 

1. Rem:we excess oil. 

2. Check expansion valve 
for floodback. 

1, Replace stuck lifter pins. 

2. Check unloader fork for 
alignment, 

3. Check power element for 
stuck piston. 

4, Leakage of oil at tube con
nection to power element. 

5. Check amount of valve 

( 

pin lift above valve seat. ~ ·)· 
It should be at least ,33'' i 
for SF & , 125'' for SH. 
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SERVICE SF,H 

l D. SYSTEM NOISES (CONTINUED) 

OBSERVATION POSSIBLE CAUSE REMEDY 

9. Pipe rattle Inadequately supported piping or Support pipes or check pipe 
loose pipe connections connections. 

No muffler in discharge line or Install or move muffler 
improperly located closer to compressor. 

10. Hissing Insufficient refrigerant flow Add refrigerant. 
through expansion valves 

Clogged liquid line strainer Clean. 

E. UNLOADER TROUBLES 

OBSERVATION POSSIBLE CAUSE REMEDY 

11. Compressor will not unload Capacity control valve inoper- Repair. 
ative 

Unloader element stuck Repair. 

Hydraulic relay stuck Replace control cover 
assembly. 

Plugged pressure line to power Clean out line. 
element 

External adjusting stem Replace. 
damaged 
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E. UNLOADER TROUBLES (CONTINUED) 

OBSERVATION POSSIBLE CAUSE 

12. Compressor will not load Low oil pressure (below 45 psi 
net) 

Capacity control valve stuck 
open 

Unloader element stuck 

Broken pressure line to power 
element 

Plugged pressure line to power 
element 

External adjusting stem 
damaged 

Control oil strainer blocked 

Bellows of control valve 
leaking 

Pipe plug installed in pneumatic 
connection 

Foaming in crankcase due to 
oil dilution 

Hydraulic relay stuck 

13. Rapid unloader cycling Oversized expansion valve 
causing excessive fluctuation 
in suction pressure 

Partially plugged control oil 
strainer 

Low oil pressure (below 45 psi 
net) 
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REMEDY 

See Item 14. 

Repair or replace. 

Repair. 

Repair, 

Clean out. 

Replace. 

Clean or replace. 

Remove thread protector 
and leak test. Replace valve 
body if bellows leaks. 

REMOVE - This connection 
must be free to breathe. 

Examine expansion valve 
and piping for cause of 
flooding. 

Replace control cover as-
sembly. 

Re-size expansion valve. 

Clean or replace. 

See Item 14, 

( 
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F. MISCELLANEOUS TROUBLES 

OBSERVATION POSSIBLE CAUSE REMEDY 

14. Oil pressure lower than Low oil charge Add oil. 
normal or no oil pressure 

Faulty oil gauge Check and replace. 

Defective oil pressure Repair or replace. 
regulator 

Clogged oil suction strainer Clean. 

Broken oil pump tang Replace pum:_:, assembly. 

Clogged oil line Remove obstruction. 

Worn oil pump Replace pump assembly. 

Worn compressor bearings Replace. 

15. Cold compressor Liquid carrying over from Check refrigerant charge 
evaporator and expansion valves. 

16. Low crankcase oil level Oil return check valve stuck Repair or replace. 
closed 

---
17. Cylinders and crankcase Too much oil in circulation Remove oil from compres-

sweating sor. 

Floodback Check refrigerant charge 
and expansion valves. 

18. High crankcase temperature Liquid line strainer clogged Clean. 
(should be 105 F - 180 F at 
seal housing) Excessive superheat Reset expansion valves. 

Compression ratio too high Recheck design. 

Discharge temperature should See Application Section of 
not exceed 27 5 F Sales and Engineering Book. 

Leaking suction or discharge Replace. 
valves 

51 



/ 

l 
FILING INSTRUCTIONS I 

I 

MAJOR MINOR THIS 
BOOK TAB TAB ISSUE SUPERSEDES 

Applied Reciprocating Reciprocating - SF, H-61PD1 SF, H-SSPD2 
Equipment Compressors Open 1-52 1, 54-124 
(Installation and Condensing 9-61 1955 
and Service) Units 

SF, H-61PD1 52 9-61 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

