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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENERAL INFORMATION
SUB SECTION D BULLETINS OF CHANGES AND MOOIFICATIONS

D.3 COPELAND BULLETINS
3.a 4R and 6R continuity

a.l lhe 4R and 6R can be miswired intemally at the terminal block
and still pass all eleclrical lests, even ifoperatod with two (2)
contaclors

a.2 By removing ALL JUMPER BARS and then applying a simple
continuity test on each PAIR of terminals, internal miswiring
can be almost eliminated. (remember IVIURPHEYS fAW lvili
still apply)

a,3 lf it is miswirod intemally there will bo NO CONTINUITY.

3.b H & K MODELS USED AS AIR COMPRESSORS

b.1 All members should be aware that once the OEM shios a Droduct
wilh a Copeland compressor being used as an af compressor (Dental
offices are large users), they will have NO WARRANTY COVEMGE
FROM Copeland

b.2 Theso compressors CANNOT be used for refrigeration application
without modifications.

b.3 These models have CADMlul\4 PLATED valve Dlates AND CYLINDER
HEADS. They DO NOT HAVE an oil retum hole from the suction
cavity io the crankcase,nor do they have the [4lLLS DEVICE holes
from the suction cavity to the cylinder bores.
Thus you can rest assured , that if one ofthese compressors is applied
to a refrigeration as is, a failure will be assured.

Copynght 1996ICRA



COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENERAL INFORMATION
SUB SECTION D BULLETINS OF CHANGES AND MODIFICATIONS

D.3 COPELAND BULLETINS
3.c VALVE PLATES (ASSEMBLY CHANGES)

c.1 In order to PREVENT the drscharge reed retaine. posis screws
and nuts, from working loose and damaging the compressor, the
threads should be coated with LOCTITE (or equivalent) GRADE AV.

Note: Check current Loctite aoplication information for most rccent numbers.

c.2 Application ofthis type product should be done in accordance wjth the
vendors recommendations.

c.3 Application and assembly completjon should be very closely monitorecl
in regards to time product is air exposed. Again adhere to vendQrs
aecommendations,

c.4 lTEl,lS TO LOOK OUT FOR lN VALVE PLATE ASSEMBLY

a. Examine alltapped thr€ads before assembly

b. Once a bolt does not go into the tap straight,
DO NOI FORCE. Threads must be undamaged
before rc-using the valve plate. Any thread that is
TOO LOOSE or TOO TIGHT
Must not be processed.

c. Once the throad tap is damaged DO NOT USE

d. Watch for consistence in application of adhesive
in bolt threads

e. PAY PARTICULAR attention to bolt length, mixed bolt
lengths are a NO - NO l

f. NEVER mix left over bolts in other boxes of bolts.

Copydghl 1 996 ICRA



COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENEML INFORMATION
SUB SECTION D BULLETINS OF CHANGES OR MODIFICATIONS

D.3 COPELAND

3.d 4R and 6R Stators and rotors

d.1 The newer F|JLL ROUND (no flat sides) and the Vented .otor
MUSI be used on all6R - 30 H.P. compressors. (also see
bulletin 3.q) with the full rcund stator bore. The reason being
that if the unvented rotor is used with the full round stator bore
the pressure d.op across the motor is such that LUBRICANT
return Will be marcinal.

d.2 The fuil round stator and vented rolor can be used in all
compressors.

d.3 On all oiher 4R and 6R models, both combinations can be used.
this is due to tho smaller volumes tho compressors handle.

d.4 4R and 6R ten (10) H.P. motors buil t  by EMERSON

Due to POOR starting characteristics w,rich is uncommon in three
phase motors, the Copeland part# 047-5006-00 rotor CANNOT be
used with Copeland part# 046-5009-00 stator.
ONLY the rotor part # 047-5006-07 is acceptabte with
part # 046-5009-00 stator.

Rotor# 047-5006-00 should be scraDoed.

copyng i996ICRA
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VOLUME 1

TABLES OF GENERAL INFORMATION
BULLETINS OF CHANGES AND MODIFICATIONS
COPELAND

OIL PUMP SCHRADER VALVES

e.1

9.3

Copyright 1996ICRA

f .1

f.3

3.f

On final test,all compressors with oil pumps
the oil oressure MUST be checked at the
SCHRADER VALVE PORT or TEE.
Wheh replacing the flare cap,be sure NOT
TO overtorque the fla€ nut or tee

Over-Torque of the flare cap on the schGder
valve,can distort the fitting so the plunger or '
core will not depress which will give a service
person a false indication of no oil pressure.
ln the event you receive a compressor reponed
as having no oil pr€ssure, and the compressor
checks out good,check and make certain that
the schrader valve is in fact functional.

LARGE OIL SUMPS

Models 4RA5,4RH5,6RA5 and 6RHs have the large
oil sump, 4RA, 4RH, - 6RA & 6RH models can be
converted to the dash 5 models, by replacing the
bottom plate wilh the oilsump assembly part no
998-1314-00.

It the compressor body is machined for a threaded
type oil screen installed intemally, then a pipe plug
must be used to plug this Port.

Soe attached drawings for further information

OIL PRESSURE SAFETY CONTROL BRACKETS

All Copeland models MR,MW,NR,9R'9T'9W,4R'6R'
8R and a "D" models should have an oil pressure
safety control mounting bracket installed' with a
waming decal affixed.

The O.E.M specifies that all compressors with an
oil pump, are required to have an oil pressure safety
control installed and tunclionalto meet their wananty
reouirements ( this does not include the KE,L series).

Further OEM data relating to this application can be found
Copeland bullet in AE-1213 &AE 1095-Rg

9 .1

9.2
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SECTION
SUB SECTION

3.h

h.1

COMPRESSOR REMANUFACTURING / REBUILDTNG MANUAL
VOLUME 1

TABLES OF GENERAL INFORMATION
BULLETING OF CHANGES AND MODOFICATIONS
COPELAND
4R & 6R HOUSING COVERS

The 4R and 6R housing covers have been revised by
adding an oil shield assernbly.

The housing covers can be converted by machining
then drilling and tapping two {2) holes to secure the
shield.
Ihe part numbers involved are
005-0074-00 Old style
005-0074-01 New style

Oil shield (Copeland part # 005{254-00) is
then anached to the cover.

This modification applied to all 4R and 6R cornpressors

The 4RE and 6RE compressors were originally
titted with this modification.

INTERMEDIATE STAGE PRESSURE TAP

The cylinder heads forthe 9I series, must be drilled and
tapped Where the valve js to be inserted.

The stator covers for the 6R and 6T series
should bo drilled and tapped, and lhe valve
installed pe. drawing.

TERMINAL PLATE ASSY 4R & 6R TSK

lf you intend to supplyterminal plate hardwarc
it should be contained in a suitable bag,and
placed in the terminal box (if fumished)

The following list are the parts recommended for inctusion.

D.3

h.2

h.3

h,4

Note:

i .1

a )

3.i

) .1

j .2
Cope p/n Bradley P/n

1. bag 099{014-00
5 jumper bars 003-0018-01 7162
6 lerm Lugs 021-0041-00 - -
2 Term Block 0E0-0026-02 1642
I Term Nuts 101-0007-02 1629
3 Stud Ext. 036-0072{0 1772
1 Term lnsul. 080-0025-00 1644
In the past, compressors with multivoltage connections
lr/ere wired for 208/230 acrcss the line and shiDood out
that way. It was found that a high percentage ofthe wirjng
had to be changed to some other configuraton, which oten
led to mis-wiring and/or a compressor failure. Thus it is rccommended
that compressors be shipped with no connections.

Copyright 1996ICRA
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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL

SECTION
SUB SECTION

3 .k

VOLUME t

TABLES OF GENERAL INFORMATION
BULLETINS OF CHANGES AND MODIFICATIONS
COPELAND
MR SODY DATA

k,1

k.2

k.3

t.1

This information is quite old, blt needs to be repeated so;
The MR casting has been revised so that allsuction gasses
are passed through the rotor,which improves motor cooling
and also reduces liquid slugging.

The old style bodies and the new style a.e fully interchangeable
EXCEPT I]|RA-1,
ALL MRAI-0500 must be built into lv1RF1-0500
Only the new style body should be used in replacing the l\4M1
This can be accomplished by converting irRF2 to lvlRA2.
The only difference in the two machines is the valve plate.
Remember the MRA2 has a lowtemp valve plate.

The new style casting .equires a vented rotor (has holes all the \.!ay
thr0ugh), Therefor the old style rotor cannot be used ln the new style
body. The vented rotor can be used in both old and new style bodies.

INHERENT PROTECTION IN OLD STYLE BODIES

The information contained in this bulletin r€lated to bodies of such
age, that they are no longer in the circuit (LL,LH,95,96 etc.) In the
event you come upon such a body and need to modlfy it, contact
yourTechnical Coordinator for the data conlained in this bulletin.

copynght 1996ICRA



COMPRESSOR REMANUFACTURTNG / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENEML INFORMATION
SUB SECTION D BULLETINS OF CHANGES AND MODIFICATIONS

D.3 COPELAND
3.rn MODIFICAT|ONS TO LSG AND LAMI

m.1 The OEM says. that due to low suction gas velocities on
low temperature application,proper oil retum has been a
problem. Then during defrost, lhe oit retums faster than the
small oil retum hole in the suction charnber can handle, so
the etcess oilcoes through the compressor and back into
the system.

m.2 To improve the oil fetum, they havo onlarged the suction chambe.
cavity,which will help oil separation and to incfease the flow
of oil from the suclion chamber they have placed a snorkel
valve in the path of the suclion gas,which reduces crankcase
pressure below suction pressure.

m.3 With lhe enlarged suction cavity,a new suctlon screen Copeland
P/N 0'13-0038-00 will be required.

m.4 The "l\4lLLS DEVICE" holes leading to the cyfinders from the
suction chamber MUST be ptugged, or the effocts ofthe
modification will be lost.

m.5 To furlher imp.ovo the LSG-LAM1 compressor, the OEI\,4
recommends using the 0057 valve plate assembly. They state
this is a more efiicient valve plate and is ALI\4OST slug proof.

Copynght r 996 rCFd



COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENEML INFORMATION
SUB SECTION D BULLETINS OF CHANGES AND MODIFICATIONS

D.3 COPELAND
3.n ROTOR LoCKING DEvIcEs

N.1 ROTOR LOCKING DEVICES

USED ON CMNKSHAFT ROTOR LOCK ROTOR ROTOR
MODELS KEY BOLT WASHER LOCK

10 & 20 H.p. o7s-ooo3-04 1oo{oj3{9 102_a047-01 
' 

orz_o,gu",

6Rq 3OH P.
6RB 6RE 075-0003-05 100-0013-69 10?-0047-A1 o32-018a.01

6RH,6RK,6RP
35 H P. 075-0009-03 loo_0013€9 rc2-0A47-cB 032-0186-02

IVIRA, A,IRB MRC
MRF.I\,1RH,M!{f 075-0009-02 100{062-11 102-0047-02 032_0188-00

NRB NRD,NRE 075-0009-04 100-0062-09 102{053-00 032"0188-00

NRL,NRI\4,NRN 075-0009-01 100-0062-09 102_0047-00 032-01E8_OO

ROTOR SPACER WASHERS
Rotor spac€r wfthgrs must be ussd a3 s€t fodh bstow in ord ro
provid€ a posilvs stopwhen using roro.s wilh a ta.g€ chamber.
th€ss rotors t€nd to work ovsr the sholtder of th6 shaft which

r$!|l3 h a rooss rot6l locking d€vic€.

WASHER I{O. APPLTCA]ION

102-0053-00 A 

 

NR.both new style and oid styte. A| 
l

4R and 6R wi,en usingotd sryts shafr.

102-0053-01 AtEA. ER,3R. LA LW, [ rR,  i rw and
con6spondin9 atd modets,

102-0053-02 A[ 9RCnO1O.9RC2, gRp, gRS, gRT & gTH
d'J€ ro ths taee shoutde. on th. shan of othsr
9R cornp€ssols, no msh$ is requircd.

9RC1 otd dankshafr # 007-003S-OO wilt us6
rotor bott # 100_0013-6a.
9RC1 rcw cEnkshan # 007{1OE{O wifl use
rotor bo| # 100-0062n I

Copyng 1996ICRA



COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENEML INFORMATION
SUB SECTION D BULLETINS OF CHANGES AND MODIFICATIONS

D.3 COPELANO
3.n ROTOR LOoK|NG DEVICES (CONTINUED)

n.2

I'ODEL CMNKSHAFT ROTOR ROTOR COUNTER
KEY BOLT WEIGHT

9RA.9Rg,9RC
9RJ,gTK,gTL
9W 5 & 7.5 H.P. 007-0133-02 075{OO9_OO 100{062_11

gRq.gRB.9RC
9RF,9TX.gTL
9w5&7.5H.p.  oo7-0219{o* 075-ooo9{o joo-0062-11 'o te_oozzoo

gRS.gRT,gTH 007-0109-00 075-ooo9-01 100_0062{7

9RS3, 9rH 007-0186-00- 075-OOO9{1 100-0062_07 016-0027_02

9RC1 ,9RP2
1010 007-0133-00 o75"ooo9-oo 100-0062.07

9RC1 , 9RP2
1010 007-0185-00- 075{OO9-OO 100_0062-07 016_0026-00

9RS1 , gRT
1500 007-0186-00- 075-OOO9_O1 100-0062_07 016-0025-01

ROTOR WASIIERg

102-0002-61 gRA, 9RB. gRC, gRJ, 9TK, gTL, 9W in 5 and 7.5 H.p Siz6s

142400242 ALL OTIIER 9R MOOELS LISTED ON THIS SHEET
- Indic:t63 newgR batanc€d cEnkshafts with munt€rw€ights.

Note l: Roror w€shff part # 192-0c/�742 and 1OZ-OU7-03 can b. u36d with tano
outw"ard or romoved if thers is inrod6rsnc6.

copynght 1996 ICRA
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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL

SECTION
SUB SECTION

5
D
D.3

4Rland 6RL cross overtube

The cross overtube assembly, Copeland part no. 525-1040-00 should be
attached to the fittings on lhe housing covers.

Ihis caoss over tube goes on the 4RL and 6RL compressors,which enables
service persons to install an oil cooler paoperly.

Looking at the most recent parts catalog (1992) there are listings for the oil
cooler assemblies for each machine, which indicates that this oLd sb/te material
is no longer available, and should be replaces with the new style equipment.

CYLINDER HEAD GAGING

Due to stackup of tolerances from the cylinder deck to the bolt hotes in the
cylinder h€ad,plus any slight core shift and the accuracy in positioning ofthe
head in the fixture v'/hen drilling the bolt holes,lhe reed may hit the CENTER
RIB ofthe head, causing premature reed failu.es.

Functional gages should be made from valve plates for checking lhe reed
clearance.

The following procedure is rocommended for checking the reeds for
proper clearance.

VOLUME 1

TABLES OF GENERAL INFORMATION
BULLETINS OF CHANGES AND MODIFICATIONS
COPELAND

1 .

2 .

3 .

4.

Place the gage plate on the head with the locator pins
in the proper bolt holes in the head.

Position the gage by pushing the reeds against t||e rib
as far as possible.

A piece of.0l0" feeler stock must pass freely between
the CENTER RIB and the reeds.

Heads that fail to pass the .010" feeler stock,may be
reworked by grinding the affected arca to ensure proper
reeo oearance.

Copynght  1996ICRA
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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME I

SECTION 5 TASLES OF GENEML INFORMATION
SUB SECTION D BULLETINS OF CHANGES OR MODIFICATIONS

D.3 COPELAND

3.q RESTRICTIONS ON ROTOR P/N 047{003-10

q.1 This rotor (Copeland part no 047-0003-10) is used with stator 046-0015-02
for model6M4-3000-TSK (Hi- temp application)

9.2 This rotor has no vent holes.

q,3 Thjs combination can only be used in the old style castang # OO1-0148-OO
This castjng has a slotted bore which allows no restriction for the suction
gas which wouid cause a pressure drop.

q,4 This stator and rotor combination cannot be used in the 00,1-0i SB-00
casting. Rotorwith no vent holes willcause a pressure drop due to the
full round bore in the castino.

ouc/  6t  y 'z to ' t O Ag. oef<

copyight 1996 CRA
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COMPRESSOR REMANUFACTURING / REBUILDTNG MANUAL

SECTION
SUB SECTION

t.2

r.3

D
o.3

VOLUME 1

TABLES OF GENERAL INFORMATION
BULLETINS OF CHANGES OR MOOIFICATIONS
COPELAND

r.1

3.I CHECK VALVE FOR 4R AND 6R COMPRESSoRS

Prior to 1965, Copeland 4R and 6R comprcssors has ba 

 

type 1/8-27 NpT
oil check valves. Since they introduced the hjgh efficiency vatve ptates
and the thin piston rings in 1979-80, the oil tube w€s added to the
check valve.

It is recommended lhat all 4R and 6R compressors be remanufaclured
using this later style check valve.

Use ofthe older style check valve may causo the compressor to
expedance excessive oil caFyover rales, and may have an adverse
effect on the service life of the compressor.

CHECK VALVE

TUBE ASSY (MUST BE VERTICAL)

TRUARC RING

Item A

ITEM "A"

ITE!/l "8"

ITEM "C"

Copyngnr 1996 CRA



COMPRESSOR REMANUFACTURING / REBUILDING MANUAL

SECTION
SUB SECTION

S P A C € R  -  2

VOLUME 1

TABLES OF GENERAL INFORMATION
SULL€TINS OF CHANGES AND IVODIFICATIONS
COPEL.AND

LARGE BORE VALVE PLATE REPAIR PROCEOURES

s,t These procedures relate to the large bore (2 15/16')
compressors

Follow all safety and good workmadship procedures
in removing the c./linder head and valve plate.

Using new materials (pins also) follow the diagram
and install reeds as :noicated

At final assembly- to.que cllinder heads to 400 ' lbs
allow to rest for t hour and RETOROUE to 450 'lbs.
(Use criss cross method of bolt torque)

,  ' A C 3 R .  1

s.4

Copyagn! 1996 ]CRA



COMPRESSOR REMANUFACTURING / REBUILDING MANUAL

SECTION
SUB SECTION

3.t

VOLUME 1

TABLES OF GENERAL INFORMATION
BULLETINS OF CHANGES OR MOOIFICATIONS
COPELANO

4R & 6R RING INSTALLATION PROCEDURE

COMPRESSION RINGS 12 REO'D)

MODELS 4RA. 4RE. 6RA. 6RB

6RE & 6RN

2 1 t 2 ' B O R E

MODELS 4RH. 4RK. 4RL, 6RH. 6RK

6RL- 6RP & 5TM

R I N G . S C M P E R T  l  R E O ' D )

MODELS 4RA. 4RE. 6RA. 6RB.

6RE. & 6RN

2 1N' BORE

l\iIODELS 4RH. 4RK. 4RL. 6RH 6RK

6RL. 6RP & 6TM
COf t4Pa :SS ION e  SCPTFEF  F  | l , , iGS

-TO-  AE ASSEvBLED'=  aS- : ,SH0wN
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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENERAL INFORMATION
SUB SECTION D BULLETINS OF CHANGES OR MODIFICATIONS

D.3 COPELAND

3,u INTERNAL RELIEF VALVES lN 4RA / 4RE J000 UNTTS

Lr.1 Recent information from several sources gives substance to the report that the
4RA / 4RE comprcssors, which up to this date have not been required to have
internal relief valves installed,are being fitted with relief vatves by the OEM

u.2 lt would appear that it would be wise and prudent for all members who
rcmanufaclure these compressors install such a valve. This is especially
important now with the advent of the newer refrigerants that operate at higher
pressures, and should be considered iffor no other reason. to reduce any
poteniial liability in the event that someihing shoutd occur.

u.3 The part number (Copeland part #) is 998-0051-00

u.4 This change should also be considered foa the 4D serjes compressors
in the same horsepowea range.

u.5 Thjs is not a mandatory change,{at this time)

First issued 3 February 1994
Revised 7 February 1 996

Copyight 1996ICRA
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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL
VOLUME .1

SECTION 5 TABLES OF GENERAL INFORMATION
SUA SECTION D BULLETINS OF CHANGES OR MODIFICATIONS

D.3 COPELAND
3.v INFORMATION REGARDING OLD "D" BOOIES

v.l Recently one of our members sent information to this oflice lhat is of interest
IO OUr memoers.
This information centers around the old style 'D' ( made by modifying 'R" bodies)
and speciflcally the 4 & 6 series.
The information that surfaced, indicates that the OEM in the remanufacturing
process, one action sometimes taken, was to resurface the block deck (affer the
inserts have been installed), with the result of reducing clearance below a
desirable level fo. the discharge bulton, due to rcmoval of material from the base
block.

v,2 The coneclive action tak€n by the vendor, is to use a thicker gasket to [ake
up for the loss of base material

v.3 The gaskets noted were app .054' thick for the 2-11116' compGssors, and .050"
for the 215/16" machines.

v.4 This bulletin is sent as a reminder thal all small details need to be observed,
especially with the older 'D' units that came from modified bodies.

Original message 23 December 1994
Revised 7 February 1996
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COMPRESSOR REMANUFACTURING / REBUILDING MANUAL

SECTION
SUB SECTION

VOLUME I

TABLES OF GENERAL INFORMATION
BULLETINS OF CHANGES OR MODIFICATIONS
COPELAND

DIMENSIONAL DIAGRAM FOR 6D SPACER PLATES

Spacer plate for

6DL-2700 &

6DT-3000

1 4 . o ' '

Material is

.050' rhild steel

Copynght 1996ICFA ' t8



COMPRESSOR REMANUFACTURING /  REBUILDING MANUAL
VOLUME 1

SECTION 5 TABLES OF GENERAL INFORi,IATION
SUB SECTION D BULLETINS OF CHANGES OR MOOIFICATIONS

D.3 COPELAND

3.y OASH 3 MOOIFICATIONS lN "6-D SERTES

y.1 Design number 001-0343-00, and 001-03a4-00

a. Have extended cylinders 3.59"

b. Have .250'hub vent hole

c. Have new 1.OOO-16 UN F-28 magnetic ptug, wi lh a .275-.283,
notch for the new styl6 oil screen and shield.

d. C.S.V.Valve is.875'-14 UNF-28 rhread.

e. Stator covers are P/N 005-0719, 0720. & 0721 (note cooling slots)

f. Have pads added to casting betrreen head deck for addition of
two (2) 3/8 - 18NPTF holes for demand cooling if needed.

g, Have 6 bypass slots in stator borc cavity, (rhust match end belt)

h. Will requlre use of new coated beadngs.

i. lJse a non vented rotor (watch this item) Note item g & E above.

j. Will use a new style terminal box,gasket,ground stiap,and isolators. 
+. .

k. l l lodel6DH-3500 (a.d DG)wil have a Z 13/16" borc

. l .  N4odel6DH (DG atso) wii t  .equire a 40 H.p. motor

m. i,,lodels 6DL-2700 and 6DT-3000 (low temp applications) will .equrre
2 stator cover gaskets and one metal blocking gasket (see 3.x for
diagram of this item) which is to biock 2 bypass stots.

cooyngnr r996 cRA
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INTERNATIONAL COMPRESSOR REMANUFACTURERS ASSOCIATION

INFORMATION BULLETIN

21 DECEMBER 1995

It has been brought to the attention of your correspondent that Copeland has
issued a Retrofit notice for certain Copeland compressors, and the text of the
notice is as follows.

This is to advise you that a retroflt is recommended on Copeland 3D compressors that
are operating with R-404A or R-507 refrigerant and polyol Ester oil. The
retrofit,consisting of new suction reeds,will ensure the longest possible compressor life
and minimize future failures.

Our testing and field experience has recently indicated a higher than normal wear
condition that results in shortened life expectancy when these models are operated with
R-404A or R-507 and polyol Ester oil. This problem is not found on other models
(2D,4D, or 6D) nor does it occur with other refrjgeranuoil combinations.

These compressors need to be rertofltted with kit number 998-1247-33 available at no
charge through your authorized Copeland Wholesaler.

. Please make arrangements to have these kits installed at your earliest convenience.- 
Failure to do so may result in a compressor failure, Therefore, it is to our mutual benefit
that these retrofits be done as soon as possible.

Copeland will provide labor allowance of up to $50.00 per compressor to cover the kit
installation costs. To receive the labor allowance the femoved reeds must be returned
to us with an invoice stating the model number,serial number,store number,location and
date of retrofit. This should be sent to

CoDeland CorDoration
1675 W.Campbell Rd.
Sidney,OH 45635
Attn: service Engineering

lf additjonal kits or technical assistance is required,please contact your authorized
Copeland Wholesaler.

Information at hand indicated that this retrofit relates to products from Russell, Co. and
low temp products they produced, however it would be wise and prudent to watch for
this series compressor, and ensure that the proper valves are installed when
re-manufactured
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Demand Cooling
Operating Characteristics

The copeland Dernand cooling control uses a Nega'
tive TemDerature coelfici€nt thermistor (NTC), incorpo'
raled in the Demand Cooling Temperalur. Sensor
(hereafisr callsd "sensof), as a compressor dis-
iharce temoeralure monilor. when lemperalure sgnsed
bvth; MfC ihermlstor dses.lts resistancefalls and when
tdrnpgrature sonsed by lhe thermislor dropg, its resis-
tance Inqeases.

The sensol r€sislance signal ls coupled lo the
Domand Cooting Module (horeafter called "mod-

ute"l. The modul. uses lhe signalto d€t€rmln€ when
lhe ;ompressor discharge lemperaluro has nsen lo a
ooint wh;re Dernard Cooling is required when Demand
i:oolinq is r€quired the module enorglzgs the llemand
Coollng Inl€ctlon Vslve (heroafter called "ini.c-tlon
valve"tard tho vafue iniects saturaled refrlgerant into
the comprsssor suctlon cavity until discharge lempera"
lure drops lo an accopiable level

Whenever the compresgor starts, and the modulo
firsl receives powor, lh€re is a one mlnut€ delay dudng
which lhe D;mand Cooling systom lnieds saturated
relriqe€nt if r€quhed, but waits for compressor dls.
chaAo lemperalureloslabilize beforechecklng f oralarm
mndiions. After one minute, if lhe resislanc€ of the
orob6 is too hlqh (the rosistance equivalenl of31ooD, or
ioo low (lhs reiislance equival€nt of a'4'D lhe module
willtrlp ind deenergize lho compressor.

such as "Permagum" or plplng insulallon such as
"Amaflets. The insulating rnaterial should be tightly
wraDoed atound lhe probelensor and the wrap secured
witti wire or tie-wrapo if necessary. ThEre should bo no
lreeairmovementoverlhemElalpa of th€tapedprobq'
sensot.

3) Connect th€ digital ohmmelsr to the two plnson
the Diuq ol lhe sonJor. Make sure thers is a good
conneclion, Do not lake a sensor rcslstsncs moasure-
ment until thero ls no chango In the ohmmeler
dleplay.

4l Measure the temperature of the themometer
sensor and llnd the cor€sponding calculated sgnsor
resislance value from Tablo 1 . Since the values of Table
'| are not continuous, you will havE lo intorpolale.

5) The sonsor leslslancE roading should be wilhh
r 5% of the calculated reslstance valuo of Stsp 4

End of lest

TABLE 1
Thermomoter CalculatodSensor

T6mp. ('D

59
60.8

64.1
66.2

68
69.8
71.6

. 73.4
75.2

77
78.8
80.6
82.4
84.2

86
87.8
89.6
9 1 . 4
93.2

95
96.8
98.6

10o.4
102.2

104
105.8
107.6
109.4

Rqslstanco (Ohms)

Bench Tesiing
Demand Cooling Components

BENCH CHECK OF THE SENSOR
Requirod Equipment:
A diqital lhermomeler of t 1ol" full scale accuracy.

Thether;omelerprobeshould becheckedforcalibralion
in an ice water balh or compared with another accurately
known lemporalure source.

A diqital ohmmeter capable of i 1o.4 accuracy Thg
ohmmet;rshould be checked foraccuraca wilh a known
resislance value such as a 11 % resistor.

R@m temp€Elure should be stable and between
60'F and ,|10"F.

1) Wrap the erd of thedigital thetmomelerprobeand
th6 metal End ol lhe Demand Cooling sensor probe
toaelher with electrical tape or "Velcro'. The end ol lhe
Ddb6 and the end ol lhe lherrnometer must louch.

2) Placethe wrapped protte-sonsor inside an insu'
lation'shield lo Droledt il lrom aircunenls Use a r€lerial

141426
135000
128907
123129
117639

112437
107478
102762
98289
s4041

90000
86139
e2476
78984

72504
69480
66609
63864
61254

54770
56394
54126
51S66
,€914

479/.3
46053
44262
12545

Copeland Demand Cooling Diagnostics

lssuod Octobor 1,1992



BENCH CHECK OF THE MODULE
AND INJECTION VALVE

Requhed equipment:
Aconlrclvollage sourcsthe sameasthe raling of lhe

-odule and lhe Inloctlon valve.
.._ A multimeler.

lf tho Jumper supplied on the sensor plug of th6
module is not available you rnay uso a small paper clip
for lhe tesl.

Beforo slarling make sure you have lhe corecl
module and Inlectlon valve.

'l) Wilh th€ module conttol voltage disconnected,
shorl lhs module sensor plug fernalo termlnals with the
lumper or tho paper clip. Press the module reset button,

2) Attach lhe Inloctlon valve leadsto termlnals "L2"
ard'S" oflho modulo. The Injection valvo should bo
prcpped In an uprigh posilion.

3) You should read ze|o ohms b€tween the "L" and"M" terminalg of the module. This is the Normlly
Closed (NC) contact of the SinglE Pole Double Throw,
(SPDT), module alarm rehy. You should read sn open
circuit belween "L" and "A", the Nonnally Opon (NO)
contacl of tho alarm relav.

4) Enorglze the modul. by bdnging module rated
voltage to termlnals "Ll

When lhe sonsor connection al the modulo is
short6d, thevory low rsslstanco iss6en by the modul6
asa vory hlgh temporature, and an inlection signallS
sent lo lhe lhlectlon valve.

5) The InJectlon vslv. will b€ energized by the
\-sing of an electronic switch inlhe module. Thecontrol
vollag€ lo en€rgizs the Inl.ctlon velvo may be mea-
sured- across module lerminals "S" ard "L2".

*Because thls measurer€nl ls made across an
elgctronic switch somo "loak6ge" voltage may be
measurod when the swltch ls de€nolglzed. This
vonage ls much less lhan the conlrol voltage whlch is
measured when the eleclronic swilch is closed.

5a) The Inleclion valvg operalion rnay also be
checked by listeninq lo the 'blicK h6ad eachtimethe coil
of tho iniectlon valvo is energized and lhe Inlection
valve solenoid plunger seats its€lf.

5b) lf backgrcund noise preveds an audiblecheckof
the Inioctlon vrlv€ coiland magnet operation, grip the
Inleciion valve rnagnet housihg and loosen ilshousing
@ver scr6w unlil magnet vbration is fell. This proves
solenoid operalion. Retighlenlhe rnagnol houslng cover
scr6w aflea lhis ch6ck.

6)Allerone minute,the module should triD. The run
conlact "L" to "M" shouh open, and lhealarm conlacl"L" lo "A" shoub close. Deen€rglze the modute, dis-
connecl lhe Inloctlon valve, and rcad zero ohms be-
tween "L"and "A" and an opencircuit belween.,L" and"M".

4 Resel the module. Bemo,/e lhe jurnperfiom lh6
tulo probeplugsothere isan open circuil at the plug

8) Energize lhe modulo.
When lhe sensor conneclion to the Dernand Cool

ing irodule (nodule), is opened the very high rosls-
lance is interpreted by the module as a vory low
tempe|€lurs. Consequenlly no injection signalis senl to
lhe inieclion valve

siThe In;"aion valve shoutd !9t b€ energized. A
recheck ot SteD 5 willconfirm lhis.

10) Refer to the lest of Step 6 to check the dam
circult. Reset th6 modulo afterthe t6st.

lf the module or Inlectlon valve falls any of the
checks it shouH be reolaced

End of test

Installed System Checks of
Demand Cooling Components

When the Demand Cooling control inj€cls saturated
refrigerdnt inlo the suclion cavity ot the compressor, the
outlet tube ol the Inl€ctlon valvs. frosts.

lf the modul6 sensor connec-lion is opened or
sho edwhllethe module lsghergized, the modulewlll
trip afler ono minute of operation and must be reset lo
@nllnu€.

Before slarting make surc you hav€ lhe @rrecl
modulo and Injectlon valva.
IF THE INJECTION VALVE IS NOT INJECTING

1) With lhE system deenergized, disconnect the
sensorf romlhe modulo and iumpertheterminalsof th6
modulo connector. Energize the system so the com-
pressor ls running and the module energized. The
Injectlon valve should begin inj€cling, and frost should
form on lhe outlel lub6 ol the Injoctloh valve.

lf Step 1 is successful, go to Step 4 otherwise go to
Step 2.

2) lf frost does not form in Step 1. check to see if
there is controlvoliage'on thecoiloithe Inlec on vatvs
(lerminals "L2" and "S" of the module).

rBecause this measuremenl is rnade ac@ss an
olectronic switch in the module some "leakage" volt-
ago may be measurod when the swltch is
de€nor9iz6d. This voltage is much less than thecontrol
voltage which is measured when the swilch is clos€d.

lf corect controlvoltage is not present, replace the
modulo.

3) lf conecl contrcl vohage is pr6sent, maKe sure
thgre isa fullsighl glass of lkluid fromthe receiverat the
injection valve. lf there is not a fullsight glass of liquid,
the pjping from lhe receiver should be checked before
proceeding.

Piping conneclions and sizes must be chosen to
assure a fullsighl glass of liquid lorthe injection v6lvo
during any phase of the refdgeration system operation.
Piping that is loo small. or conneclions taken from the
tops of manifolds rather from lhe bonom or, rnay result
in a lack ol refrigerant av_ailable for the ini€ction valvs
jusl when it needs it rnosl. such as afler a def.ost,



lfa tullsight glass is present, and trosl slil does not
form, replace lhe injoctlon valvs.

4) W'rth the module sensor conneclor shoded or
open, and th€ moduls and compressor running, lhe
modulo should trip in on6 minute and stop the cornpres-
sor,

lf lh6 compressor does not stop, check lhe contrcl
circuit wiring lo be sur€ the modulo is wired to stoD the
compressor when lhe modute trips_ lf the wjring is
correcl, rcDlace lhe moduls.

- _ 5) CheckliTharge temperalure by pedomng St6ps
16 of th6 It tho In,ectlon Vatve is Cic ng On;nd Otl
lest.

lf the discharge Iemperalure is hiaher than the
allowable Table 2 s€lection, Rernove lh; sensor lrom
the compressor and use the Bench Check of th6
sonsor lo check the probe.

Replace lhe sensor if necessary.
End of Test

IF THE INJECTION VALVE IS
CONTINUALLY INJECTING

. l) Make sure lhere is a lullsight gtass of liquid from
lhe receiver. lflher6 is not a fu 

 

slght glass of tiquid there
may not be enough lquid lo allow Demand Coolinq lo
cycle because fi us€s a[ availabte lquid just to kaep
discharge lemperalure below a danoerous level. The
piping trom the receiver to the Ini6ctlo-n velveshouube
checked before proceeding.

Piping connections and sizgs must be chosen lo
assure a fullsight glass of tiquid lorthe inl€cflon vatve
duing any phase of lhe refrigeration system operation.

2) Deenergize the system and disconnect the son-
sor from lhe modulo. Energize the system so lhe
compressor as running, the frosting should stop.

lf Step2 is successful, goto Step 4 olherwise goto
Steo 3

3) lflrosting does not stop, wjth lhe sensorotscln-
necled, deenergizethe syslem, disconnectvoltagetothe
ihlection valve then reslarl lhe compressor

lf froslingdoes not stop, replacelheiniection valve.
lffrosling stops, replace lhe module.

4) lf f osting stopswhen lhe sensor isdisconnecled,
check the syslem tor high suction and/or clndensing
tempeE ur€s before prcceeding. As suction ahd/or diJ-
charge lemperaturcs rise lowad DemandCoolinq limils
(-40'F evaporatortelnperature. +1 30oFcondensin-glem-
peralure), Demand Cooling wi 

 

callfor ihjection for longer
penoos or Ime and may appear lo be continuously
rryeclng.

Use Figure 1 lo check Demand Cooling operating
areas. Figuro 'l shows where injection begins lor two
relurn gas lemperalures (65.F and 20.R. The arrows
marked (A) and (B) on lhe graph show the towest
allowable evaporaling lemperalures, u.sinq as an ex-
ahple 1 10"F condensing temperalure.

Poinl (A) showsthal with 6S.F rstum 966 ard 1 tOoF
condensing lemperature, the bwed €vaporatirE withori
Demand Cooling injec on b -S"F. poini (B) sda\fls that
if lhe relum gas temperature can be loieied to ZO.F,
while slill at a cordensing temperatufe of 1i(PF, th€
evapoEtinglerpeElure rnav be lowered lo -20pF Mh-
otjt Domand Cooling ope|ation.

.. Your inject ion point can be approxirnated by drawing
a rne represe ng your relum gas Iemperalure in be-
tween and parallel to lhe lwo relum gas temperaturos on
lhe graph (Area 2). The higheryourrelum gas terpera-
lure is, thecloserit willbe to the "65. line.. The lower it is_
the clos€r il willbetothe ?0"F lin€". you can then draw
your own doned fines aepres€nting your condenslng ard
evaporathg lonperatuaes lo se€ if you are in th6 In a
Demand Cooling injeclion zone.

_ The higher your cohdensing and srclion Iempera-
lures are, for a given evaporating tomperature, the nbre
|njeclion rs required untillinalv Der€nd Cooling rnay b€
energized conslanlV.

Il suclion temperature and condensing temp€ra-
luresare lowerlhan, or bordedine tothe inlec.tion areas
of Flguro 1 goto Stop 5

lf lhey ate much higher lhe syslem should bE cor-
rected lo lower the lemperalures or lhere rnay be occa-
slonal Demand Cooling lrlps. lf lowerlng system tem-
peErlures corecls lhe continuous problem, the t€st ls
onded, if nol go 1o Step 5.

5) Deenergize the relrigeration system. Clos€ the
sr.rclion service valve. Tum the syslem on and pump
down lhe compressor lo 2-3 PSIG. Turn the system ofi.
Wait one minute. The pumpdown should hold and pres.
sure should nol rise-

lf sLrclion pressure rises then go to Stop 6 if suclioo
pressure does nol rise lhe sonsor is calling for injection
when it is not required and shouH be reola;eo.

6) lf suclion pressure rises, the suc.tlon servlcE vafue
rnay nol be entirely closed, or the valve plale or valve
plale gaskel may hav6 been damaged. Dahage to the
valve plale or ils gaskel can cause discharge gas lo be
Inlroduced lo the suction cavity, resulling in ;n,rtif icla[y
high suction temperature. Thd adificiat suction temDera'-
lure, in lurn. causes an earlier-than-required Dernand
Cooling injeclion.

Fleplace lhe compressor valve plale and gaskets if
requrreo.

Eno or I esl

IF THE INJECTION VALVE IS CYCLING
ON AND OFF

When saturated refrigerant is iniecled inlo the
clmprcssor suclion cavity it lowers the temperaluae
sensed by lhe sensor. The lower temperalurb in lum
causeslhe injection valveto shut-off. Aller shut-otf I he
lemperalure ln lhe st ction cavity rises agaln untilit is high
enough for injeclion to stad. Tie resunlf this cycling'is
Ihat frost on lhe injoction valve odtet tubing anarnai€V
appea ts ctunng injeclion, ard then disappears afier injec-
Ilon $oDs



1 ) Measurs rcom terperaturo.
2) Cronnecl lhe temperature sensor probo to tho

compresso. disclErge line 6' lrom the discharge vatue.
The probe musl be tightly secured lo the discharge llne,
and must b€ !,ri6ll insuhted so that moving air will not

)duco a tals€ r€ading (a poorly insulated prcbe rnay'\rause enors ol rnore than 30'Fl).
3) Use Tablo 2 to selecl the familv ol the te$

comp'ressor: 20, 30, 4D or 6D.
4) Us€ Tablo 2 to select th€ loom temperalure and

condenslhg t6mp€rature cb96st to yours. Cl'ho evapora-
ior lemDeraluro chos€n for tho data of Tabl€ 2 was -
2s"D.

5) Becaus€ of system vadations, lhere will be devia-
tionsf iomTable2. Am6asurementot+5ol"or-1 0% of the
selected Tablo 2 discharge pressure rnay be considered
salsfactory.

When opolatlng undsr publlshod condltlong,
dlscharge temperature shguld nevet bo more lhan
280'F or loss than 200'F.

lf Step 6 is succ€ssfullhe test is 6nded otherwise go
to SteD 7.

7) lf the measureddischargetemperatur€ Ls lowerby
rnore than 1 0% of the discharge temperatur€ of T6ble 2,

peform steps s of The "lf The Inloctlon Valve ls
continually Inlocting" lest.

lfthe measured discharge iempelaluro is rlbro lhan
280"F, replace lhe sensor.

End of T€st

TABLE 2

Compressor Room Cond, Dlsch.
irodel Tomp. Temp, Temp.

cF) cF) fF)

BO
1't 0

80
1 1 0

20

3D

4D 80
1 1 0

6D 80'110

80 250-270
110 270-280

80 240-266
110 265.280

80 230-260
110 260-280

80 250-270
110 250-270

Discus, R-22 Demand Cooling
Areas of Exp€cled Iniection

(S€e page 3 for chart usagg)

EVAPORATING TEMPEMTURE (R

Figure 1

@NDENS|I{G
IEMP (D

o 1092 Cop6land coDoallon

Sldr.y, Oll ,15<r6H€69

140

(a) - DEMAND COdliG TNJECION AEtO/t/ -5. F
AND ABOVE 1 lC F @NOEiISING

(B) - OEMAND CctoUNG |NJECnON A€LO|V -2f F
AND AEOVE I 10' F @NDEI\6ING

@"cozeana'
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SUB SECTION D

z 1

z 2

z-3

z 4

z 7

z 8

210

Part #
cKs 1507
P M P  1 5 0 9

Description
Crankshaft
Bearing end with pump
KOtOf EOtt

Vendoa
ct\,,1P
ct\4P
House lvlodification

REMANUFACTURING I\,IANUAL
VOLUME 1

TASLES OF GENERAL INFORMATION
BULLETINS OF CHANGES AND MODIFICATIONS

Z MODEL LAC - LAH PUMP CHANGE OVER PROCEDURE

!nstall New Bearings in housing

Using a 2'end rnill, surface the body at the bearing on the crankcase side
Remove only enough material to make a smooth surface-

Lay the compressor down, ( crankcase side up)

Install crankshaft and oil pump housing ( with gasket)

Pull and tum crankshaft until oil pump and slot are aligned.

Measure distance between crankshaftjoumal and newly surfaced body-

Make spacer forthat space ( reduce measurenent .020") ( Old lvlR. Bearing
Willwoft forthis spacer ( OEM spacerwill be plastic)

Check fit of assembly, it should flt smooth, and should be thick enough to
Not spin and lock into the bearing ( do not use an "U model bearing)

Modify rotor boll to pattem as shown below..

Install o ginal slinger, with modified rotor bolt.

Please note, that it is recommended that a replacement crankshaft be used as they also need to
be modifled, this modification can be done in house, but takes lime, an association vendor has
replacement shafts in stock.

This information is the courtesy of Orr- Al , who reports compressor failures have dropped
dramatically since ihis modification has been employed.

THE 3/32 ANO %
l/leet and should be
clear


