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Sorvall® 

CentrifugesThis 

manual is a guide for service of 

theSORVALL® 

RC-5 and RC-5B 

CentrifugesData 

herein has been verified and validated and is believed adequate for the intended 
useof 

the centrifuges. If the centrifuges or procedures are used for purposes over and 
abovethe 

capabilities specified herein, confirmation of their validity and suitability should 

beobtained, otherwise, DuPont does not guarantee results and assumes no obligation 

orliability. This publication is not a license to operate under, nor a recommendation 

toinfringe upon. any process 
patents.This 

service manual is intended for use only by qualified service personnel. Due to 
thehigh 

electrical potential in the centrifuges described herein, untrained individuals 
mustnot 

attempt any of the procedures contained in this service 

manual.This 

service manual is intended as a service aid. While the manual is kept current 

andincludes 
information regarding significant design changes, designs may still vary 

fromunit 
to 

unit.NOTES, 

CAUTIONS and WARNINGS within the text of this manual are used to 
emphasizeimportant 

and critical 

instructions.WARNING: 

AWaming Informs the operator of a hazard or an unsafe practice that 
couldresult 

in personal injury, affect the operator's health, or contaminate 
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A Caution informs the operator of an unsafe practice that could result 

indamage of 

equipment.NOTE: 

A Note highlights essential 
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CentrifugesIntroductionSection 

1INTRODUCTION1-1. 

Scope of the 

ManualThis 

manual is a guide for servicing the SORVALL RC-5 and RC-5B Automatic 
Refriger¬ated 

Superspeed Centrifuges.It 

has been written for the SORVALL factory trained Service Specialist who is familiar 

withelectronics, knows the operating procedures of these centrifuges and understands 
factorymethods 

of performing adjustments and 
calibrations.This 

manual provides such personnel with a fault isolation method that isolates 

andidentifies the cause of a problem within the centrifuge, as well as a parts list 

andInformation for ordering replacement parts necessary for repairs of parts or 
systemswithin 

the 

centrifuge.Service 

personnel must read and understand the theory of operation 
beforeservicing 

the 

centrifuge.1-2. 

Warnings and 

CautionsWhile 

warnings and cautions appear wherever appropriate throughout the 
manual,service 

personnel should familiarize themselves with those listed in this section 
beforeattempting 

to service a 

centrifuge.1-1 



introduction Sorvall® 

Centrifugesi^ilti^as^iw^:^^SiBlilillliliB^ii;t^§-||i^ 

^sifci^^^^^CAUTIONHarmful 

ChloridesChlorides 

are extremely harmful to aluminum alloys and must not come 

incontact with aluminum alloy rotors under any condition. Such contact 
willresult 

in stress corrosion which attacks the inside and outside of a 
rotorcausing 

microscopic surface cracks that weaken those areas without 

visiblewarning.CAUTIONUnequal 

masses in CompartmentsDo 

not operate the centrifuge rotor with unequal masses in 
opposingcompartments 

(see Table 

2-3).1-2 



Son/all® Centrifuges 

introductionCAUTIONOverheatingDo 

not locate this centrifuge near heated areas such as heat 

pipes,radiators, 
etc. Avoid close grouping of centrifuges or other heat 

producingequipment, 
because one will act as a heat source for the other and 

affectits 

operation. Maintain an ambient room temperature of 25°C or lower 

formaximum 

performance.1*3. 

Using This 

ManualWhen 

using this manual to correct a malfunction In the centrifuge, use the 

followingprocedure:1. 

Define the type of 
malfunction.2. 

Eliminate unrelated causes such 

as:a. 

Power supply (including wall circuit breaker monitoring the 
supply).b. 

Failure to meet all conditions of HOLD 
mode.c. 

Failure to meet all conditions of RUN 
mode.d. 

Failure to meet electrical 
requirements.3. 

Refer to diagnostic chart fTable 1-4) then isolate the malfunction to a specific 
area.4. 

Refer to the specific sections indicated by the diagnostic chart table then proceed 

asfollows:a. 

Read the system theory (Sections 3. 4 and 

5).b. 

Use the troubleshooting charts to troubleshoot the system until the source of 

themalfunction is located (Sections 4 and 

5).c. 

Order parts as required (Section 

8).d. 

Refer to Repair or Replacement procedure in Section 

6.e. 

Calibrate the centrifuge to specifications as required (Section 

7).1-4. 

Troubleshooting 
Informationa. 

AbbreviationsUse 

Table 1-1 to identify and locate the components referenced and abbreviated in 

thetroubleshooting charts in Sections 4 and 

5.1-3 
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CentrifugesTable 

1-1. Components 

AbbreviationSymbol*CBCRDSFKMPJRSWTTBWDefinitionCircuit 

BreakerRectifierLampFuseRelayMeterPlug 

JackResistorSwitchTransformerTerminal 

BoardWireLocationFront 

of 
CentrifugeBrush 

warning 
boxLower 

Control 
PanelIndicator 

PanelFront 
of 

InstrumentLower 
Control 

PanelIndicator 

PanelLower 
Control 

Panel**Lower 
Control 

PanelIndicator 

PanelLower 
Control 

PanelLower 
Control 

PanelLower 
Control 

Panel* 

All numeric contact points which are not proceeded by a letter symbol are located on the Lower Control Panel." 

Only P/J 304 is referenced for testing. P/J 304 is a 22-pin connector located on the right side of PC assembly 20126 (RC-5) or 
50195(RC-5B) 

on the lower control panel. The 22 pins connect PC assembly 20126 (RC-5) or 50195 (RC-5B) at right angles to P.O. 
board20809. 

On P/J 304 numbers and letters go from top to bottom with numbers on the component side (left) and letters on the backor 
dad side (right) as shown in Table 

1-2.Table 

1-2. Number/Letter System for P/J 

304i234567891011- 

A- 

B- 

C- 

D- 

E- 

F- 

H- 

J- 

K- 

L- 

M1213141516171819202122- 

N- 

P- 

R- 

S- 

T- 

U- 

V- 

W- 

X- 

Y- 

Z* 

Note that letters G, I, 0. and Q are 
skipped.b. 

SymbolsUse 

Table 1-3 to identify and locate the symbols used In the schematics In Sections 3, 

4and 

5.1-4 
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CentrifugesIntroductionTable 

1-3. Symbols Used on 

SchematicsSymbol—S/\/\/— 

Resistor — 

Fixed-(VSA^-r\~Y\-\^"^E^o——cNC 

—J"W^^——'<:b'——^~@--^+ 

4 

^Not 
- , 

NotConnected Connected 

ConnectedDescriptionResistor 

— 

ConeAuto-TransformerRelay 

(Typical)Resistor 

— 

VariablePilot 

LightCoil 

RelayTorque 

TrimmerContact 

Relayor 
Circuit 

BreakerDiodeSymbol—1|— 

Or —D— Or ——| (—— Capacitor11 
U 1 \ — 

Polarized-\\-AT—' 

Circuit Breaker 

ThermalPrimary^ 

f Secondary 

Transformer^^^ 

Switch Single Pole — Single~° 
°—— 

Throw 

(SPST)————'r"""' 

Switch, Momentary, Normally——° 

| 
°— 

Open-^^AC 

ACCoil 

CoilrrvoDC 

CoilDescriptionCapacitor 

— 

Non-PolarizedSwitch, 

Momentary, 

NormallyClosedFuseGroundSaturable 

ReactorConductors7/79PCS 
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Centrifuges1-5. 

Trouble 

DiagnosisTable 

1-4 Is a list of malfunctions with reference to applicable troubleshooting charts. 
Italso 

references the circuit in which the trouble may be isolated and the paragraph 
numberwhich 

provides the circuit theory of operation. Service personnel must read the 
theoryof 

operation and thoroughly understand it before troubleshooting is 

attempted.Table 

1-4. Trouble Diagnostic 

ChartMalfunctionLoss 

of main 

powerDrive 

motor does not 

runDoor 

cannot be openedin 
HOLD mode 

(RC-5B)Refrigeration 

system 
isunable to provide 

desiredtemperature 
In RUN 

orHOLDUpon 

pressing ON 
switch(RC-5) 

or START 
switch(RC-5B), 

ON lamp (RC-5)or 

START lamp 
(RC-5B)falls 

to light, drive 
motordoes 

not run but 
POWERlamp 

remains 

litCompressor 
runs 

contin¬uously, 
does not cycle 

inRUN 
or HOLD 

modeOverspeed 
cutout 

doesnot 
occur. No 

systemmode 
transfer at 

over-speed. 
Speed 

indicatorinoperative.Tachometer 

indicatesoverspeed 
at too 

highor 
too low 

rpm.No 

speed 

controlCircuitPower 

distributionand 

drive 

motorSpeed 

control 
anddrive 

motorDoor 

InterlockRefrigerationDrive 

motor 
enableand 

temperaturecontrolTemperature 

controlOverspeed 

detectionOverspeed 

detectionSpeed 

controlParagraph3-2, 

4-23-2, 

4-24-63-2.4-105-2, 

5-35-43-2, 

4-24-3, 

5-53-2. 

5-25-4, 

5-53-2, 

4-83-2, 

4-84-6, 

7-6ReferenceFigure3-1. 4-14-23-1.3-113-12. 

4-24-44-115-1through5-64-1.4-23-3, 

5-15-44-94-94-5Table4-14-44-44-115-1, 

5-24-55-34-94-8, 

4-94-81-6(continued) 
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1-4. Trouble Diagnostic Chart 

(continued)MalfunctionBrushes 

wear rapidly 
orare 

noisyIncorrect 
SLOW 

modeoperation 

(RC-5B)System 

does not 
SLOWstart 

but goes directly 
Intoand 

remains In high 
speedoperation 

for duration 
oftimed 

run cycle 

(RC-5B)System 

remains In 
SLOWstart; 

does not transfer 
toRUN 

mode 

(RC-5B)Rotor 

does not turn 
InSLOW 

mode only 

(RC-5B)Indicator(s) 

do not 

light(RC-5)Indicators) 

do not 

light(RC-5B)CircuitMotor 

brushesRate 

controllerRate 

controllerRate 

controllerRate 

controllerSystem 

operationSystem 

operationParagraph3-2, 

4-56-7, 

6-83-2, 

4-97-73-2, 

4-97-73-2, 

4-74-93-2, 

4-74-93-2, 

4-24-33-2, 

4-24-3ReferenceFigure3-4, 

4-44-94-94-94-93-23-13Table4-74-104-104-104-104-1, 

4-24-54-1. 

4-34-51-6. 

Service Decontamination 

Policy111^^If 

a centrifuge or rotor that has been used with radioactive or pathogenic material 
requiresservicing 

by DuPont personnel, either at the customer's laboratory or at DuPont 
facilities.comply 

with the following procedure to ensure the safety of personnel.• 

Clean the centrifuge and/or rotor to be serviced of all encrusted material 

anddecontaminate it prior to servicing by the DuPont representative. There must 
beno 

radioactivity detectable by survey equipment.• 

Complete and attach Decontamination Information Certificate (Sorvall® 
Instru¬ments 

Form No. IPDP-59 or SORVALL No. E53063) to the centrifuge and/or 

rotor.1-7 



Introduction Sorvall® 
CentrifugesIf 

the centrifuge or rotor to be serviced does not have a Decontaminatlon 
InformationCertificate 

attached and, in our opinion, presents a potential radioactive or 
biologicalhazard, 

our representative will not service the equipment until proper decontaminationand 

certification is complete. IfDuPont receives a centrifuge or rotor at its Service 
facilitywhich, 

in its opinion, is a radioactive or biological hazard, the sender will be contacted 

forInstructions as to disposition of the equipment. Disposition costs will be borne by 

thesender.Decontamination 

Information Certificates are included in the back of this manual. 

Ad¬ditional 
certificates are available from local Account Representative. Service 

Representa¬tive, 

or distributor. In the event these certificates are not available, a written 
statementcertifying 

that the centrifuge and/or rotor has been properly decontaminated 

andoutlining the procedure used will be 

acceptable.NOTEThe 

Service Representative will note on the Customer Service 
RepairReport 

whether or not decontamination was required. When 
decontami¬nation 

is required, the representative will specify the contaminant and 

thedecontamination procedure used. If no decontamination was required, 
itwill 

be so 

stated.1-7. 

Warranty 

ResponsibilityWhenever 

service of the centrifuge is attempted by anyone other than an employee 

ofDuPont. that Individual is assuming the risk of voiding the centrifuge warranty, which 
isas 

follows:The 

RC-5 and RC-5B Automatic Superspeed Refrigerated Centrifuges are warranted 
tobe 

free from defects in material and workmanship for a period of one year from the 
dateof 

delivery. DuPont will repair or replace and return free of charge any part which 

isreturned to its factory within said period, transportation prepaid by user. and which 

isfound 
upon inspection to have been defective in materials or workmanship. This 

warrantydoes 
not Include normal wear from use, it does not apply to any centrifuge or part 

whichhas 

been altered by anyone other than an employee of DuPont, nor to any centrifuge 
whichhas 

been damaged through accident, negligence, failure to follow operating instructions,the 

use of electric currents or circuits other than those specified on the plate affixed 
tothe 

centrifuge, misuse or 

abuse.DuPont 

reserves the right to change, alter, modify or improve any of its centrifuges 
withoutany 

obligation whatever to make corresponding changes to any centrifuge previously 
soldor 

shipped.THE 

FOREGOING OBLIGATIONS ARE IN LIEU OF ALL OTHER OBLIGATIONS 

ANDLIABILITIES INCLUDING NEGLIGENCE AND ALL WARRANTIES, OF MERCHANTABIL-ITY 

OR OTHERWISE. EXPRESSED OR IMPLIED IN FACT OR BY LAW. AND STATE 

OURENTIRE 
AND EXCLUSIVE LIABILITY AND BUYER'S EXCLUSIVE REMEDY FOR 

ANYCLAIM 
OR DAMAGES IN CONNECTION WITH THE SALE OR FURNISHING OF 

GOODSOR 

PARTS. THEIR DESIGN. SUITABILITY FOR USE. INSTALLATION OR 
OPERATION.DUPONT 

WILL IN NO EVENT BE LIABLE FOR ANY SPECIAL OR 
CONSEQUENTIALDAMAGES 

WHATSOEVER, AND OUR LIABILITY UNDER NO CIRCUMSTANCES 
WILLEXCEED 

THE CONTRACTPRICE FORTHE GOODS FORWHICH LIABILITY IS 
CLAIMED.1-8 
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2DESCRIPTION2-1. 

Purpose of 
EquipmentThe 

centrifuge Is designed to separate substances of different densities, remove 
mois¬ture 

or increase gravitational effects by centrifugal force at controlled low 

temperatures.2-2. 

DescriptionThe 

RC-5 and RC-5B centrifuge drive system is equipped with a Universal/Drive 
motor,designed 

and manufactured by DuPont, with a programmed automatic acceleration 

andbraking 
feature. The motor armature is balanced to give quiet operation with 

minimumvibration 
over a full range of operating speeds. This feature extends the life of the 

bear¬ings 
and 

brushes.This 

drive system is fitted with a Gyro-Action Centering Drive* that is compatible witha 

wide variety of SORVALL 
rotors.The 

wall of the evaporator rotor chamber is made of an envelope-type, smooth 
stainlesssteel. 

The cabinet has a corrosion-resistant top and is finished with a corrosion-resis¬tant 

gray enamel. All cabinet panels are removable for access to service the 

centrifuge.Fittings 

on the right side of the cabinet provide external connections for a continuousflow 

system. The rubber plugs on the inside and outside create a dead air space 
thatminimizes 

heat loss and condensation while sealing out dirt and foreign matter from 

theconnecting 

tubes.The 

refrigeration system is a low-temperature condensing unit of the 
hermetically-sealed 

type. It is designed to maintain the rotor chamber at the preset level within 
±1°Cduring 

operation.The 

centrifuge is equipped with a noise suppressor to reduce its noise level. This 

sup¬pressor 
requires no special care or 

maintenance.The 

centrifuge is operated by Instructions programmed at the control panel. It 

hassafety 
features, designed to protect the operator or service personnel, that will 

overridethe 

programmed instructions under special 

conditions.Safety 

features 
include:a. 

Door Interlock: Prevents the centrifuge door from opening when the rotor begins 

toaccelerate. In the event of a power failure, the door remains locked and can be 
over¬ridden 

by a special latch release (see Table 2-2, item 13). 
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Panel Interlock (installed on RC-5 models only): Located behind the front 
panel,this 

device will interrupt power to the centrifuge drive system if the panel is 

re¬moved. 
Because the panels are mechanically interlocked, the front panel must 

beremoved 

first.c. 

Key Switch (installed on RC-5 models only): To set the centrifuge in the RUN 
mode,the 

starting key must be set to the ON position. Once the instrument is in the 

RUNmode, 
the key may be 

removed.Some 

RC-5B models are equipped with an Automatic Rate Controller. This device 
ex¬tends 

the functional capabilities of the centrifuge by providing a manually 
controlled,automatically 

programmed, slow start-up 

feature.2-3. 

Controls and 

IndicatorsControls 

and Indicators for the RC-5 are shown in Figure 2-1 and in Figure 2-2 for 

theRC-5B. 
Tables 2-1 and 2-2 describe the functions of controls and Indicators shown 

inFigures 2-1 and 2-2. 
respectively.Table 

2-1. Function of Controls and Indicators - 

RC-5NamePositionFunctionMain 

circuit breaker 

(12)Key 

switch 

(11)Set 

on and 

offTurn 

on and 

offDOOR 

switch and lamp (7) Press on and 

offON 

switch and lamp 

(10)REFRIG 

lamp 

(6)BRUSHES 

lamp 

(5)Press 

on and 

off(momentarycontact)Applies 

primary power to 

circuits.Allows 

centrifuge to be placed 
inRUN 

mode. May be turned 
offand 

key removed after 
RUNmode 

is 

entered.Switch 

permits opening 
doorduring 

RUN mode. Lamp 
lightswhen 

switch is pressed or 
whenrotor 

speed is below 100 

rpm,indicating that door may 

beopened.Switch 

places centrifuge in 
RUNmode. 

Lamp lights in RUN 

mode.Lights 

when compressor is 

on.Flashes 
to indicate worn 

motorbrushes.2-2 
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2-1. Location of Controls and Indicators - RC-5 
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CentrifugesTable 

2-1. Function of Controls and Indicators - RC-5 

(continued)NamePositionFunctionBRAKE 

switch and lamp (8) Press on and 

offTIME 

control (3)OFF. 0 to 2 

hrs,HOLDSPEED 

control 

andIndicator 

(2)TEMPERATUREcontrol 

and indicator 

(1)0-21x 1000Red 

knob 
(HOLD)blue 

knob 

(RUN)OFF 

switch and lamp 

(9)POWER 

lamp 

(4)Press 

on and 

offActivates 

brake circuit 
whichoperates 

only when 
centrifugeenters 

HOLD mode. Lamp 
lightswhen 

circuit is 
activated.Sets 

duration of centrifuge 

run.Automatically shuts centrifugeoff 

at completion of run. May 

bemanually advanced or set 
backat 

any time. At HOLD, 
allowscentrifuge 

to run without 
timelimit. 

Timer motor operates 
onlyin 

RUN 

mode.Sets 

and indicates speed 

ofrotor.Red 

knob sets 
temperatureduring 

HOLD mode. Blue 
knobsets 

temperature during 

RUNmode.Black 

pointer indicates 

airtemperature in rotor 

chamber.Switch 

places centrifuge 
inHOLD 

mode.Lights 

when main circuit breakeris 

on.2-4 
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2-2. Function of Controls and Indicators - 

RC-5BNamePositionFunctionTEMPERATURE 

control,selectors 
and indicator 

(1)Blue 
knob 

andselectorRed 

knob 

andselectorSPEED 

control 

andindicator 

(2)TIME 

control 

(3)(rotary 

control)Black 

Indicator0-21 

x 1000 

rpmTimed 

condition:0 

to 2 

hoursHOLDSTOPRATE 

control (4)Rotary 

controlREFRIG 

lamp 

(5)SLOW 

switch 
andlamp (6)Press 

on and 

off(alternate 

action)Selects 

desired rotor 
chambertemperature 

when timer selectionis 

in timed or hold 

condition.Selects 

desired chamber 
temp¬erature 

when timer is in 

stopcondition. The refrigeration 
sys¬tem 

automatically selects 
properduty 

cycle to maintain 
desiredtemperature 

during this 
"stand¬by" 

condition when 

cooling.Indicates 

actual air temperaturein 

rotor 

chamber.Sets 

and indicates speed 

ofcentrifuge 

rotor.Sets 

duration of run for 

timedcondition. 
May be reset at 

anytime 
during run. Temperatureis 

controlled by the blue 
selector.Sets 

duration of run Just as 
inthe 

timed condition, but for 

anindefinite 

period.Automatically 

selected at 

theconclusion of a timed 
condition.Manually 

selected at any time 

toconclude a run. Temperature 

iscontrolled by the red 
selector.Sets 

the desired rate of 
accelera¬tion 

in the slow portions of 
therun. 

Clockwise rotation 

in¬creases 
the acceleration 

rate.Only 
on centrifuges with 

theoptional Automatic Rate 

Con¬troller.Illuminates 

when compressoris 

on.Programs 
the centrifuge to 

auto¬matically 
conduct a slow mode 
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CentrifugesTable 

2-2. Function of Controls and Indicators - 

RC-5BNamePositionFunctionSTART 

switch 
andlamp 

(7)BRAKE 

switch 
andlamp 

(8)POWER 

lamp 

(9)DOOR 

switch 
andzero 

speed lamp 

(10)Press 

on(momentarycontact)Press 

on and 

off(alternate 

action)Press 

on(momentarycontact)BRUSHES 

lamp 

(11)POWER 

switch 

(12)Release 

Rod 

(13)Press 

top halfof 

POWER 

forpower 

ONPress 
to 

releasedoor 

latchshown 

in figure 3-15. When 
theSLOW 

lamp is extinguished, 

thecentrifuge runs as a nonautoma-tic 

rate controlled unit with 
theusual 

rapid acceleration and 

de¬celeration. Serves as a 
dummywhen 

Automatic Rate 
Controloption 

is not 

installed.Switch 

starts centrifuge in 
se¬lected 

mode. Lamp illuminatesin 

either RUN or HOLD 

mode.Selects 

brake circuit which 
oper¬ates 

when centrifuge enters 

stopcondition. 
Lamp illuminateswhen 

brake circuit is 

selected.Illuminates 

when POWER 
switchis 

on.Switch 

permits door 
openingduring 

normal or slow 
modewhen 

rotor speed is below 

ap¬proximately 100 rpm. 

Lampilluminates 
when rotor speed 

isbelow 
approximately 100 

rpm,indicating that door may 

beopened. The lamp stays 
illumi¬nated 

whenever door is 

open.Flashes 

to indicate worn 

motorbrushes.Applies 

main power to all 
cir¬cuits 

and automatically 
selectsstop 

condition.Manually 

releases safety 
inter¬lock 

to allow emergency 
dooropening 

at any speed. It may 

benecessary to lift door 
handlewhile 

release rod is held in 

toovercome slight vacuum in 

thechamber 
due to rotor motionat 

high speeds. 
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CentrifugesDescriptionNOTE0 

DENOTES PARTS WHEN AUTOMATICRATE 
CONTROLLER IS 

INSTALLED.7/79RCS/4Figure 

2-2. Location of Controls and Indicators - 

RC-5B2-7 



DescriptionSorvall® 

Centrifuges2-4. 

SpecificationsElectrical 

PowerRequirements. 

.Current 

Ratings:• 

30 A or 
less• 

17A. .....• 

10 A to 15 
A• 

1 A to 1.5 

AAverage Heat 
OutputDuring 

Operation:• 

Normal......• 

Maximum. . . 

.RC-5B 

Automatic 

RateController..........Refrigeration:• 

Refrigerant...........• 

Compressor 
Pressure,reading 

on gauge at 
25°Cambient 

temperature . . 

.208 

Vac, 60 Hz single phase. 30 

A230 
Vac, 60 Hz single phase, 30 

A220 
Vac, 50 Hz single phase. 30 

A220 
Vac. 50 Hz single phase. 30 

AThe 
centrifuge main power plug is a 

3-wirepower 
cord. terminated in a 3-prong 

capwith 
a ground connection, compatible 

withHubbell 
receptacle No. 9903 or 

equivalent.Motor 

draw on acceleration, unit 
withoutbuck/boost 

transformerMaximum 
motor draw on 

accelerationCompressor 
with power ON. fan 

operatingDoor 

solenoid when 

energized10 

000 BTU/hr (2.9 
kW)20 

000 BTU/hr (5.8 

kW)NOTEAverage 

heat output is subject to such 
vari¬ables 

as rotor in use. speed of rotor 
andstage 

of 

run.1000 

rpm slow start transition. Two 
min¬utes 

slow start rate time 

(variable)Refrigerant 

502190-225 

psi, high pressure 
side0-11 

psi, low pressure 

sideNOTEHigh 

and low side pressure will vary 

de¬pending 
upon the ambient temperature 

andload.Mechanical 

Dimensions:• 

Height ........• 

Depth.........• 
Width.........114 

cm (45 inches)93 

cm (32.5 inches)76 

cm (30 

inches)2-8 
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2-3. Superspeed Rotor 

SpecificationsRotorSS-34SM-24GSASE-12HB-4SUHS-4/00482 

CarrierHS-4/00480 

CarrierHS-4/00479 

BucketGS-3SZ-14TZ-28SV-80SV-288 

(SS-90)SA-600Speed(In 

rpm)20000200001300021 

00013000200007000700070009000185002000019 

0002000016500RelativeCentrifugal 

Force(RCF)478074946827504459592757931 

3329425942599425136893642442 
500409804030039411Design 

Massper 

Compartment(in 

grams)1152758030250*521035 

*1035 

•1035*780****6.450115Includes 

mass of bucket or 
cup.See 

rotor instruction 

manual.2-5. 

LocationSelecting 

the proper location for the centrifuge is very important. There must be a 
con¬tinual 

free air circulation. The cooler the air around the centrifuge, the better it will 

op¬erate. 
A minimum clearance of 15 cm (6 in) is required between the back of the unit 

andthe 
rear wall. There must be a minimum clearance of 31 cm (12 in) between the 

otherwalls 
and all other sides of the 

centrifuge.For 

maximum performance, maintain an ambient room temperature of 25°C or 

lower.When 

the centrifuge is positioned, lower the front locking stabilizers to secure it 

andprevent vibration from moving it on its 
casters.The 

floor area should be capable of supporting 317 kg (700 Ib) mass standing on 

fourpoints.2*6. 

Routine Inspection and 
Cleaninga. 

InspectionVisually 

inspect the centrifuge for signs of wear, corrosion, encrusted biological 
depositsand 

accumulation of dust (include 

condenser).2-9 



Description Son/all® 
Centrifugesb. 

Cleaning1. 

Defrosting the Rotor 

ChamberDefrost 

the rotor chamber to maintain most efficient cooling. Frost on the 
Innerwalls 

acts as an Insulation between the chamber and the 
refrigerant.2. 

Tapered 

SpindleKeep 

the tapered spindle clean to minimize the possibility of rotor sticking. Wipe 
Itwith 

a soft cloth each time a rotor is Installed. On the RC-5, replace the spindle 
withTeflon® 

coated type if any problems are 
encountered.3. 

CabinetIt 

is important that the entire centrifuge be kept clean. Corrosive chemicals such 

aschlorides are harmful to stainless steel surfaces. Therefore, surfaces subjected 

tochlorinated cleaning agents must be rinsed 
immediately.Use 

commercial wax base cleaning products for cleaning stainless steel and 
enamelcabinet 

panels.Clean 

the top deck surface and door of the RC-5B with household detergents and water.A 

brush is helpful for removing particles ground into the plastic 

surface.2-7. 

LubricationAll 

bearings are prelubricated and sealed; therefore they require no further 
lubricationduring 

their 
lifetime.As 

required, apply a light coat of grease to the door latch 

mechanism.2-10 
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3THEORY 
OF 

OPERATION3-1. 

GeneralThis 

section provides the Information necessary to understand the electronic, drive 

andrefrigeration circuits of the RC-5 and RC-5B 

Centrifuges.3-2. 

RC-5 Theory of Operation (figures 3-1 

through3-10)a. 

Operational 

ModesThe 

RC-5 centrifuge operates in two main mode conditions: HOLD and 

RUN.In 

the HOLD mode, the following conditions 
occur:• 

Main power is present in the centrifuge and the rotor is at a dead stop or 
slowingdown 

from a previous RUN 
cycle.• 

The HOLD set pointer controls the refrigeration system to maintain the preset 

tem¬perature.• 

The door Interlock circuit allows the door to be 
opened.In 

the RUN mode, the following conditions 
occur:• 

The rotor rotates at a preset 
speed.• 

The RUN set pointer controls the refrigeration system to maintain the preset 

tem¬perature.• 

The door interlock circuit prevents the centrifuge chamber door from 
opening.b. 

HOLD 

Mode1. 

Power, Interlocks and Power 
IndicationWhen 

CB301, 30 A main circuit breaker is closed, 115 Vac is applied through 
thefront 

panel Interlock switch S305, then to power transformer 

T201.230 

Vac operating volts for the compressor and rotor center drive motors comes 

di¬rectly; 
from the main 230 Vac input power line. The primary winding of 

transformerT201 

is tapped to provide 27 Vac reference voltage to 230 Vac, for operating 
thebrush 

warning Indicator 
circuit.3-1 
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CentrifugesOverload 

protection for all secondary voltages Is provided by fuse F302, and 
over¬load 

protection for +5 Vac to the breaking circuit Is provided by fuse 

F301.The 

secondary winding of T201 is tapped to provide lOVac. 12 Vac, 17Vac, 
115Vacand 

30 Vac. 12 Vac and 17 Vac are applied to PC board 20809. 10 Vac is rectifiedand 

reduced to +5 Vdc, which is applied to the drive motor braking circuit. 115 
Vacis 

applied to power relays and the motor speed 
circuit.30 

Vac is applied to contacts 9-3 of the RUN/HOLD relay. K205. When relay 
K205is 

energized. 30 Vac passes across contacts 9-3 to light POWER lamp DS104, 
OFFlamp 

DS110, and energize door solenoid L301 to release the door latch and 
allowthe 

door to open. The same 30 Vac passes across contacts 11-3 ofKl where it 

isapplied to the zero speed detector and to the DOOR lamp 
DS108.The 

zero speed detector consists of a tachometer detector, a relay control amplifierand 

relay Kl. When the detector senses a loss of signal voltage from the 
tachometergenerator 

TG301 (less than 100 rpm), the relay control amplifier then energizes 
thecoil 

of relay Kl. When Kl is energized. 30 Vac flows across contacts 11-1 to 
theinput 

of rectifier CR203. This voltage is then filtered through capacitor C205. and 

isapplied to the coil of door solenoid L301, which becomes energized and the 

doorIndicator 
lamp DS108 is 

illuminated.2. 

RefrigerationThe 

temperature control functions automatically in the HOLD and RUN 

modes.The 

temperature control circuit consists of a resistive temperature control 
circuitdetector. 

Temperature meter Ml 02 is a temperature meter bridge circuit and 

alsofunctions 
as a compressor control and timing 

circuit.The 

rotor chamber temperature is sensed by the resistive temperature detector 
cir¬cuit, 

which forms a part of the meter bridge. The actual chamber temperature 

isindicated 
by the black pointer on meter Ml 02. Ml 02 contains two 

photoelectriccells 

which are positioned mechanically, one by the red pointer, and the other by 
theblue 

pointer. As the black pointer passes over the red or blue pointer, the 
corre¬sponding 

photoelectric cell is blocked or unblocked, respectively. This 
movementtriggers 

a signal to the compressor control circuit to start or stop the 
compressor.In 

the HOLD mode, compressor operation is determined by the red set pointer 
onthe 

temperature indicator. When the chamber temperature rises above a 

presettemperature, 
indicated by the red pointer, the temperature control applies 115 

Vacto 
the coil of compressor relay K201 and illuminates REFRIG lamp DS102 

throughdropping 
resistor R206. When relay K201 is energized, 230 Vac is also 

appliedacross 
contacts 2-1 to operate the compressor motor and condenser fan 

motors,which 
are connected in 

parallel.3. 

Relays(a) 

RUN/HOLD relay 

K205This 

relay is wired in a latching configuration through contacts 4-7. When 
K205is 

energized, it latches closed, 
then:3-2 

Kendro Laboratory
----------
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It applies 28 V ac to the ON lamp DS111 through contacts 
6-9.• 

It creates an open circuit to the OFF lamp DS110, causing it to be 

extin¬guished.• 

Across contacts 8-5. 115 V ac is applied to the temperature indicator, 
forc¬ing 

it to operate by the BLUE set pointer (RUN), and also energize the 
cir¬cuits 

on P.C. board 

20809.(b) 

Compressor fan relay 

K201When 

relay K201 is energized, 230 Vac passes across contacts 2-1 and is 

ap¬plied 
to the compressor motor and the motor of the condenser cooling 

fan,which 
are both wired in a parallel 

configuration.(c) 

Motor relay 

K202This 

relay applies 230 Vac potential to motor MT301 through contacts 3-6 
andthe 

secondary of the saturable reactor. It also disables the brake circuit 
(con¬tacts 

4-5, 

8-9).(d) 

Timer 

motorThe 

timer motor is energized whenever the main power to the centrifuge is 
ONand 

the RUN cycle time is set to a position other than OFF or HOLD at the 

timerindicator. 
An overtemperature or overspeed signal through the control 

circuitwill 
disable the timer motor until the condition is 

corrected.c. 

RUN 

Mode1. 

Activating the RUN 

mode.The 

RUN mode is activated when the following conditions are 
met:• 

Closing the centrifuge door and securing latch with main power 
ON.• 

Turning key switch S303 to ON position.• 

Setting the timer to a new timing 
cycle.• 

Setting the blue pointer on the temperature indicator to a new 
temperaturelimit.• 

Setting the speed on the rpm indicator.• 

Pressing the ON switch 

Sill.The 

following circuits discussed are energized by 115 Vac, controlled by 

theovertemperature and overspeed circuits on P.C. board No. 20809. 115 Vac 
passesacross 

the deenergized contacts 9-3 of door relay K204, and then through CB 1 
andCB2 

in the brush warning 

box.3-3 
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Theory of Operation Sorvall® 
Centrifuges2. 

Door 

InterlockInterlock 

door latch switch S301 prevents the centrifuge from operating when 
thedoor 

Is open and the controls are set In the RUN mode. The centrifuge can enter 
theRUN 

mode with the door open by depressing both the DOOR switch S301 and 
theON 

switch Sl 11 at the same 

time.The 

centrifuge door can be opened during a RUN cycle, without stopping the 
rotordrive 

motor. This is done by pressing the DOOR switch and opening the door 
latchat 

the same 
time.3. 

Speed 
ControlThe 

centrifuge drive motor speed is controlled by a dc signal generated in the 
speedcontrol 

circuit. This signal is applied to the control winding of the saturable 
reactorthrough 

contacts 4-7 and 6-9 of the speed control relay K206. Its limits are 
con¬trolled 

by torque trimmer potentiometer 

R204.The 

speed control circuit consists of a rpm indicator Ml 01. a tachometer 
generatorTG301, 

a speed set comparator, a high gain amplifier, and a power 
amplifier.Speed 

is controlled by the resistance in speed control potentiometer R 106 
againstan 

ac signal generated at the tachometer generator TG301. This signal is 
propor¬tional 

to the rpm of the centrifuge drive 

motor.Until 

the comparator makes a comparison, the high gain and power amplifiers 

areoperating at full output power, thereby saturating the control winding of the 
satu¬rable 

reactor. This function causes the centrifuge drive motor to operate at 
maxi¬mum 

motor acceleration. When the signal from the tachometer generator reaches 

apreset level, it is compared against a comparator generated signal. The 
comparatorthen 

causes the power amplifier to be driven into the cutoff region. This causes 
thepower 

amplifier to cut off, reflecting a line voltage drop across the reactor instead 
ofthe 

drive motor. As the motor speed varies, above or below the preset level, 
thepower 

amplifier modulates the reactor accordingly. The reactor cycles the 
drivemotor 

ON and OFF as necessary to maintain a preset rpm controlled by the 
resis¬tance 

of control potentiometer 

R106.The 

tachometer output is read directly at the speed indicator as actual 

rpm.4. 

Overspeed Detection 

SystemThe 

overspeed detector consists of a tachometer signal detector, a signal 
compara¬tor 

and control relay K205. A reference level corresponding to 22 000 rpm is 

pro¬grammed 
into the comparator. The output of the tachometer generator TG301 is 

anac 
voltage which goes to the comparator where it is converted to a compatible 

signalthat 
is compared against a signal generated in the comparator. If the 

tachometergenerator 
signal exceeds the preset voltage level, a signal is generated which 

opensthe 

overspeed switch and deenergizes the RUN/ HOLD relay K205, removing 
powerfrom 

the centrifuge drive motor and placing the centrifuge in the HOLD 

mode.3-4 



Sorvall® Centrifuges 
Theory of 

Operation5. 

RefrigerationCompressor 

operation is similar to operation in the HOLD mode. except the 

tem¬perature 
control, programmed by the blue set pointer, causes ac power to 

Howacross 
the closed contacts of relay 

K205.The 

timing circuit is programmed for a minimum of 40 seconds OFF cycle and 

anunlimited time ON cycle. This circuit is activated by the presence of a signal 
fromthe 

tachometer generator 
TG301.6. 

Overtemperature Detection 

SystemThe 

overtemperature detector consists of a signal comparator, control amplifier 
andrelay 

K4. If the temperature rises above the red set pointer, a temperature signal 

isgenerated by the comparator to open the overtemperature switch triac CR20 

anddeenergize run-hold relay K205. placing the centrifuge in the HOLD 
mode.7. 

Brush Warning 

SystemThe 

brush warning system consists of circuit breakers CB 1 and CB2 and two 
nor¬mally 

open brush switches in the drive motor. As the brush wears, the 
switchslowly 

closes, until contact is made, connecting ac motor voltage to its correspond¬ing 

circuit breaker through a 250-ohm resistor. Voltage above 12 to 20 volts 
tripsthe 

breaker. The tripped circuit breaker opens the 115 Vac connection between 
run-hold 

relay K205 and ON switch Sill which energizes thermal relay K207. 
Thermalrelay 

K207 switches ON and OFF providing an intermittent voltage to 
BRUSHESindicator 

lamp DS103. When circuit breakers trip, remaining brush life is 
approxi¬mately 

10 hours. Once the run is completed, the centrifuge will not restart until 

thecircuit 
breakers are 

reset.8. 

Motor 
BrakingThe 

motor brakes only as the centrifuge enters or is in the HOLD mode. 
However,the 

braking function can be set at any time. Pressing BRAKE switch S109A 
ener¬gizes 

brake relay K208 to apply +5 Vdc to contact 9 of motor relay K202. 
PressingOFF 

switch Sl 10 deenergizes motor relay K202 to apply the +5 Vdc to the Junctionof 

resistors R201 and R202 to brake the motor. BRAKE lamp DS109 is energized 
by30 

Vac through S 

109B.3-3. 

RC-5B Theory of Operation (figures 3-11 

through3-24)The 

theory of operation for the RC-5B centrifuge Is similar to that of the RC-5, with 

thefollowing 
exceptions:a. 

Operational 

ModesThe 

RC-5B is capable of operating in the HOLD or TIMED modes. Under normal 
condi¬tions, 

the compressor will continue to operate in the STOP mode. The RC-5B will 

alsooperate 
In the SLOW mode when equipped with the optional automatic rate 

controller.3-5 
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CentrifugesUnder 

normal operating conditions, the STOP mode is a standby condition 
initiatedwhen 

the 30 A power switch is set to the ON position and the rotor is in a preset 
condi¬tion 

prepared to enter the RUN cycle or decelerate from a previous RUN 
cycle.b. 

CoolingThe 

motor fan draws in cooling air at floor level through an insulated air inlet duct. 
andforces 

it into an enclosed silencer around the drive motor. The air drawn through 
themotor 

housing circulates around the drive motor, cools it, then is exhausted 
throughthe 

back of the 
centrifuge.c. 

Emergency Door InterlockA 

manual door Interlock release rod is located beneath the top deck cover at 

therighthand 
corner, facing the control panel. When this rod is pushed Inward, the 

cham¬ber 
door is opened in the event of a power failure or during a RUN 

cycle.d. 

Automatic Rate 
ControllerIn 

the SLOW mode, the automatic rate controller provides a gradual slow 
controlledacceleration 

feature during start-up operation. This feature is accomplished by 

anautomatically programmed sequence of rotor acceleration rate. As shown in figure 
3-15. 

the Initial rotor acceleration rate may be preselected within specific limits. The 
tran¬sition 

to the desired preselected RUN cycle speed is accomplished automatically at 

ap¬proximately 1000 rpm. At the end of a preselected RUN cycle, the brakes will be 
auto¬matically 

applied to reduce the rotor speed if the brake switch S109A is 
depressed.If 

the brake switch is not pressed, the rotor will coast to approximately 700 rpm 
whenthe 

transition to an extended coasting interval is followed by a gradual 

stop.The 

initial acceleration rate indicated by the dotted lines in figure 3-15, is programmedby 

the operator. The time interval at RUN speed or a desired RUN speed above 1000 
rpmand 

the BRAKE ON or BRAKE OFF features are all controlled by the operator. 
Drivemotor 

braking is automatically inhibited below the transition speed at the end of a 
RUNcycle 

to avoid disturbing the sample being processed. This is accomplished by providinga 

gradual slowdown to a zero rpm condition. The refrigerator compressor operation 
isalso 

inhibited below the transition speed to avoid the compressor vibration disturbingthe 

sample.3-4. 

Summary of HOLD and RUN 

ModesThe 

HOLD mode is activated when the main power switch is set to the ON position 
andthe 

ON switch is set to OFF (RC-5) or the TIMER switch is set to OFF (RC-5B). 
TheHOLD 

mode is used to maintain a constant preset temperature within the 
centrifugechamber 

at all times while the above condition 

exists.Characteristics 
of the HOLD mode are as 

follows:RC-5—the 

OFF indicator is 
illuminated.RC-5B 

—the START Indicator is not 
illuminated.3-6 
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Operation• 

The door can be opened.• 

The drive motor is 
OFF.• 

On the temperature control, the red pointer Indicates the selected chamber 

tem¬perature.• 

Motor relay K202 and RUN-HOLD relay K205 are 
deenergized.The 

following two steps are necessary to enter the HOLD mode from a STOP 
condition:1. 

Place the centrifuge main power plug into the power socket having proper 

powerrating.2. 

Set the main circuit breaker to the ON position 

.Conditions necessary to enter the HOLD mode from the RUN mode 

are:1. 

On the RC-5 only. press the OFF 
switch.2. 

Allow the timer to advance to the OFF position, or manually advance the timer 
tothe 

OFF 
position.In 

addition, any one of the following conditions will transfer the centrifuge from the 
RUNmode 

to the HOLD 
mode:1. 

Rotor speeds above 22 000 rpm will activate the overspeed detector and cause 

thecentrifuge to switch to the HOLD 
mode.2. 

A rise in refrigerated temperature will cause the black pointer on the 
temperatureindicator 

to reach a point that is 3°C higher than the red pointer indicates. 
Thisaction 

will force an automatic high temperature cutoff, placing the centrifuge in 
theHOLD 

mode.3. 

Momentary loss of power will transfer the unit to the HOLD mode. The RUN 
modeIs 

controlled by the RUN-HOLD relay K205, a latching-type relay. A 10 
millisecondloss 

of power will cause the coil of this relay to deenergize and automatically 
switchthe 

centrifuge into the HOLD 

mode.The 

RUN mode is used to operate the rotor at a preset speed and a preset temperaturefor 

a preset period of 

time.Characteristics 
of the RUN mode are as follows:• 

RC-5—the ON indicator is illuminated and the OFF indicator is not illuminated.• 

RC-5B—the START indicator is illuminated.• 

The door will not open unless special procedures are performed.• 

On the temperature indicator, the blue pointer controls the refrigeration cycle 

tomaintain the desired rotor temperature. The red pointer is used to sense any 
refrig-3-7 
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Centrifugeseration 

malfunction. If a malfunction occurs, it will disable the centrifuge 

drivesystem.• 

On the tachometer (rpm indicator) the black pointer indicates the actual 
rpm.• 

The centrifuge drive motor will operate when all conditions are met and the 
speedcontrol 

is at any position except 
zero.• 

Motor relay K202, compressor fan relay K203 (on RC-5 and early RC-5B units) 
andRUN-HOLD 

relay K205 are all energized.• 

230 Vac is applied to the compressor fan motor when K203 is 

energized.CAUTIONThe 

rotor must be securely mounted on the drive spindle before the 
cen¬trifuge 

main switch is set to the ON 

position.Conditions 

necessary to enter the RUN mode are as 
follows:1. 

RC-5: turn the key switch in a clockwise direction to the ON 
position.2. 

Set the red pointer at the temperature control to a temperature that is at least 

4°Chigher 
than the indicated 

temperature.3. 

Latch the door 
securely.4. 

Advance the timer pointer to any position except the OFF 
position.5. 

RC-5: press the ON 

switch.RC-5B: 

press the START 

switch.3-8 
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Sorvall® CentrifugesDrive System 

CircuitSection 

4DRIVE 
SYSTEM 

CIRCUIT4-1. 

GeneralThis 

section covers the procedures necessary to understand and troubleshoot the 
cir¬cuits 

of the drive system. It describes the relationship between the drive motor, 
thesaturable reactor and the associated control systems that create different modes 

ofoperation.Troubleshooting 

charts are included to support the text and aid maintenance personnelin 

isolating a problem to a specific function or 

area.4-2. 

Drive Motor 

CircuitWhen 

the centrifuge is operating in the RUN mode, 230 Vac operating power for 
thedrive 

motor is supplied from the main power source through contacts 4-5 of relay K205to 
the ac winding of the saturable reactor. In the RUN mode, the drive motor 

enablecircuit 
(paragraph 4-3) is activated when relays K202 and K205 are energized. 

Whenthe 
start switch is depressed, latching relays K202, K203 and K205 are energized 

by115 
Vac. and relay K202 applies 230 Vac potential to the drive motor field windings 

tooperate the motor. When relay K205 is energized, 115 Vac passes across contacts 
8-2and 

is applied to the speed control circuit which modulates the dc saturating bias 
volt¬age 

on the control winding of the saturable reactor to control the drive motor 

speed.230 

V 
acFROMCB-301MOTOR 

RELAYK202230 

VacRETURNFROM 

SPEEDCONTROL7/79RCS/30Figure 

4-1. Drive Motor Circuit, 
SimplifiedSchematic 

Diagram4-1 



Drive System CircuitSon/all* 

Centrifuges4-3. 

Drive Motor Enable 

CircuitThe 

drive motor enable circuit allows the centrifuge to enter the RUN mode to start 
thedrive 

motor. Operating speed, refrigeration control and timer voltages are establishedwhen 

the timer function is selected. When the chamber door is closed, and the timer 
isin 

a position other than OFF, on the RC-5 the OFF switch is not activated, and 

theovertemperature and overspeed functions are 
disabled.When 

the key switch of the RC-5 is set to ON and the ON switch is activated, or when 
theSTART 

switch on the RC-5B Is in the ON position, latching relays K202. K201 and 
K205are 

energized. When relay K202 is energized, 230 Vac is applied across contacts 6-3 
tothe 

drive motor field windings to start the drive motor. When compressor relay K201 

isenergized. 230 Vac is applied across contacts 2-1 to both the compressor motor and 

thecompressor fan motor which are connected in a parallel configuration. When 
relayK205 

is energized, 115 Vac passes across contacts 7-4. then goes to a diode on PC 
boardNo. 

20809 where it is converted to a dc voltage to energize the speed control circuit. 
Thisdc 

voltage is applied to relay K206 on PC board No. 20126. On this relay, contacts 

4-7perform 
the latching function, while the dc voltage passes across contacts 6-9 and 

isapplied to the control winding of the saturable 

reactor.P/O 

PC 20809r CR20""15V<-•O-T^115 

Vac[OFF!! 
N I >"' "Rc-5' 7 

L-9-<-J—y——UQ—° i °—-9^1I 
N I TIMCR T I 

~TIMERL-----1 

(HOLD). 

TO SPEED CONTROL 

CIRCUIT<4RUN/HOLDK205BRUSH 

WARNING ASSY•=- ,------.—— 

—)CB-1 

CB-2CONDENSORFANK203C_^ C_^3R 
J_ JDIDRIVE 

MOTORK202115 

VacFigure 

4-2. Drive Motor Enable Circuit, Simplified Schematic 

Diagram4-2 
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Sorvall® CentrifugesDrive System 

CircuitTable 

4-1. Troubleshooting Chart, ac Power Distributionand 

Drive Motor 

CircuitsCheck 

T-201 VIO — BLK for 27 V ac. Ifno 
voltage present, replace 

T-201.Check 

TB-201 -3, 4 for 208 V ac It 
novoltage is present, remove power 

andcheck T-202 for continuity If 
nocontinuity, replace 

T-202.NOYESOn 

208/60 Hz power Installations,check 
for 230 V ac between T201BLU 

and BLK. Is voltage 

present?On 

240-260/50 Hi power installations,check 
for 220 V ac between T201 BLUand 

BLK. Is voltage 

present?NOCheck 

TB-201 -3 to TB-201 -4 for 230V 
ac. If voltage present, check TB-201 -7 to TB-201 -4. If no voltage present,remove 

power and check T-202 for 
openwinding. Also check CB-301 tor 

con¬tinuity on both sides of power line-firstbetween 
TB-201-1 and TB-201-3 (RC-5) 

orTB-201 -3 and one side of main power 
plug(RC-5B). Then check between TB-201-2 and TB-201 -4 (RC.5) or TB-201 -4 and the oppositeside 

of main power plug. (RC-5B) 
Opencondition requires replacement of CB-301.Problem mey be excessive current drawnby 

either compressor or fan motor. Removepower 
and reconnect W700 BLK (RC-5) 

orW702 (RC-5B) and TB-201-4. Remove 
K203.Remove all leads from K-201. Remove W700BLK 

from TB-201-4. Check for continuitybetween 
W700 BLK (RC-5) or W702 (RC-5B)and 

chassis gnd. If continuity exists.either 
compressor or (an motor is detective.(Go 

to table 

5-2)..YESSet 

red temp set pt above black 
pointer.Restore TB-203.2 and W700 BLK (RC-5) 

orW702 (RC-5B). Remove power and 
removesaturable reactor BLU lead from TB-307-4.Remove 

W600 BLK from TB-201 -4. Restore power.Reset 
CB-301. Jumper TP8 on PC20809 

tochassis gnd. Does CB-301 

trip?NORemove 

power. Remove W600 BLU 
fromTB-201 -5 and W600 BLK from TB-201 

-4.Check for short from either end 
ofdrive motor to gnd. If shorted,replace drive motor. If 

notshorted, remove T201 with 
lugand 464 lug from terminals on 

PC-20126 (RC-5) or PC-50195 (RC-5B).Check 
for short between 464 terminaland 

gnd. If shorted, check 250 
Vreturn through T-201 BLK, T-201 RED/YEL 

for shorts to gnd. ReplaceT-201 
if 

shorted.Remove 

power. Reconnect BLU lead 
toTB-307-4. Restore power and 

resetCB-301. Does CB-301 

retrip?YESNOYESRemove 

power. Reconnect W600 BLK 
toTB-201. Remove BLU lead to 

TB-307Isaturable reactor). Restore powerand 
reset CB-301 Does CB-301 

retrip?Remove 

saturable reactor main windingleads 
BLU, RED from TB-307-1, 4. Checkfor 

short to gnd from either end 
ofreactor winding. If shorted, 

replacesaturable 

reactor.4-3 
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Drive System CircuitSorvall® 

CentrifugesTable 

4-2. Troubleshooting Chart, Indicator Circuits, 

RC-5Check 

for open 
leadbetween T201 

YELand 
POWER indicator.Is 

lead 

open?Replace 

BRAKE 

switch.Test 

for 28 V ac betweenT201 
YEL and K205-3.Is 

voltage 

present?YESNOReplace 

PC-20126.*Before 

troubleshooting 
theindicator circuits, determineif 

the lamp(s) is burned 
outby 

replacing it with a 
knowngood 

one.PROBLEM: 

Indicator(s) does 

notlight.*Check 

for 28 V ac between | 
YEST201 

YEL and T201 
WHTIs 

voltage 

present?NONO 

| Does POWER 

indicatorlight?NOYESDoes 

BRAKE 

Indicatorlight?YESNO 

| Does OFF 

indicatorlight?YESDoes 

ON indicator 

[NOlight?YESSystem 

in 

control.Check 

for 28 V ac betweenT201 
YEL and K205-6.Is 

voltage 

present?YESNO8/79RCS/1414-4 
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SorvalP CentrifugesDrive System 

CircuitThe 

latching function across contacts 4-7, bypasses the Key switch on the RC-5 
doorrelay 

K204 and the ON switch, or the START switch on the RC-5B. The latching 
func¬tion 

of relay K204 allows the key to be removed from the key switch and the door to 

beopened 
on the RC-5 by pressing the DOOR and ON switches at the same time. On 

theRC-5B 
this function is accomplished by pressing the DOOR and START switches at 

thesame 

time.If 

the SLOW switch is depressed when the system Is in the HOLD mode, this 
functioncauses 

+5 Vdc from contacts 1-2 of the RUN/HOLD relay to energize K211 
throughCR12 

causing +12 Vdc to How from the comparator speed switch Ql to energize 
relayK210. 

When relay K210 is energized, 115 Vac from the brake switch flows across 
con¬tacts 

9-5 to the field windings of the brush lift motor, causing it to retract brush 
tensionfrom 

the lower brush. At the same time, 115 Vac from K204 door relay passes 
acrosscontacts 

10-6 of relay K210, brush lift relay, and also across contacts 1-14 and 
8-7.This 

voltage is applied to the collector emitter circuit of the comparator speed switch 

Ql.driving 
It into conduction and placing it to 

ground.4-4. 

Brake 
CircuitThe 

brake circuit consists of a brake switch SW109B. a brake transformer T201, 

brakerectifier 
CR201, protective fuse F301, relay K202, load resistor R201 and the 

rotorTO 

SATURABLE 
REACTORMAIN 

WINDINGAMOTOR 

RELAYK2023660R202•\AA/-10 
Sl20 

WLOOP1~\I 

DRIVE MOTORr- 

----iL_P/O 

PC 20126 (RC-5) 

|PC 50195 (RC-5B1 
^ 

I•\AA^R2CT- 

-IMOTOR 
RELAYK2028 _BRAKE 

RELAY0LOOP 

2CR 

201i'M'T"'T201-N| 

(RC-5 ONLY)| 

FUSEDL 

—— _ 

-1230 
V 

acRETURNFigure 
4-3. Brake Circuit, Simplified Schematic Diagram4-11 



Drive System CircuitSorvall® 

CentrifugesTable 

4-6. Troubleshooting Chart, Brake 

CircuitPROBLEM: 

No braking 
action.SYSTEM 

CONDITIONS:1. 
System in RUN.2. 
"SPEED" control set 

for5000 

rev/min.Electrically 

confirm braking actionby 
checking for the following two 

vol¬tages 
immediately following 

thetermination of a run with 
BRAKESwitch 

ON and SPEED control 
setfor 

5000 rev/ m in:1. 
At least 1 V dc across R201.2. 
Approx. 25 V ac across 

R202.Brake 

lamp circuit open. 
Performcontinuity 

check.AYESWith 

system in HOLD and BRAKE switch 
ON,is 

BRAKE lamp 

ON?Problem 

solved.NOReplace 

S109 (RC-5) or 
S103(RC-5B).A 

NORemove 
K208 and check for 115 V 

acbetween terminal A of K208 socketand 
chassis ground. Is 

voltagepresent?YESRemove 

power. Check for zero 
resistancebetween 

wires 442 and 213 on PC-20126(RC-5) 
or PC-50195 (RC-5B). Zero 

ohms?NOReplace 

fuse. Blown 
again?YESNOYESCheck 

F301 (RC-5) and F301 and F303 (RC-5B).Are 
fuses 

blown?Remove 

power. Replace F301. Checkfor 
short between CR201 

positiveterminal 
and chassis gnd. 

Ifshorted, trace DC braking 

loop.K208 

defective or 115 V 
acabsent at terminal A of 

K208socket. Check K208 coil 
forcontinuity. Check for presenceof 

115 V ac at terminal 
A.If 

coil open, replace K208.If 
115 V ac absent trace 

relaycircuit.NORestore 

power. Check for 10V ac at 
ACterminals of CR201 with F301 removed (RC-5)or 

K208 deenergized (RC-5B). 
Isvoltage 

present?YESNOCheck 

for at least 5 V dc 
betweenCR201 

positive terminal and 
T201RED/YEL. Replace F301. Is 

voltagepresent?YESRemove 

wire no. 492 on PC-20126(RC-5) 
or PC-50195 (RC-5B). Checkfor 

at least 1 V dc 
acrossR201. 

Is voltage 

present?NOYESNORemove 

power. Check for open circuitfrom 
T201 RED/RED. Remove lugs 

fromCR201 
AC terminals and check continuity.If 

open, trace 17 V ac circuit back 
to17 

V 

winding.Remove 

power. Check for continuityin 
DC brake loop. Remove wire 492on 
PC-20126 (RC-5) or PC-50195 

(RC-5B). 
Restore power. Check for 

atleast 1 V dc across R201 on PC-20126(RC-5) 
or PC-50195 

(RC-5B).DC 

excitation loop is 
open.Remove K202 and check contacts8 

and 9 for proper 
closure.Remove 

power. Check AC excitationloop 
for continuity. Remove wires492 
and W600 YEL/WHT on 

PC-20126 
(RC-5) or 

PC-50195(RC-5B). 
Check 

betweenthese 
wires for approx.10 

ohms. If open, checkR202 
for resistance. 

Ifnormal, check K202. 
RemoveK202 

and check contacts 4 and5 
for proper 

closure.a/79RCS/1454-12 



Sorvall® Centrifuges 
Drive system 

circuitdrive 

motor. The brake circuit is designed to reduce deceleration time by approximately50%. 

Automatic braking force is decreased as the rotor speed decreases, thus 
minimiz¬ing 

the possibility of resuspending the test sediment. The rotor drive has two modes 

ofdeceleration from a RUN mode. They are: (a) free coasting and (b) dynamic braking 
(seebrake 

circuit In Figure 3-8 or 3-22). The BRAKE switch SW109B selects the mode 

ofdeceleration. With the BRAKE switch SW109B in the OFF position, deceleration is 

freecoasting 
to a stop. When the BRAKE switch is in the ON position, dynamic braking to 

agradual stop occurs as the centrifuge enters the HOLD mode. 115 Vac is 
appliedthrough 

the BRAKE ADJUST potentiometer to the primary winding of brake 

transformerT201.The 

brake rectifier CR201 converts the secondary voltage of T201 to a dc voltage 
be¬tween 

center tap and contacts 7-4 of relay K208 on PC assembly 20126 and motor 
relayK202. 

When K202 is deenergized. contacts 8-9 are closed and the +5 Vdc output of 
thebrake 

rectifier is applied across the field winding of the rotor drive motor. At the 
sametime, 

the brake resistor R201 is also connected through contacts 8-9, which are 
closedwhen 

K202 is deenergized connecting the CR20 to the field winding of the drive 
motor.Hence, 

when the BRAKE switch is in the ON position and K202 is deenergized, the 
drivemotor 

acts as a dc generator with its output connected to a 2.7 ohm load resistor 
R201.This 

electrical load is reflected to the rotor drive linkage as a mechanical braking 
force.The 

BRAKE ADJUST R204 potentiometer controls the output of the field strength of 
therotor 

drive motor. The potentiometer provides a means for varying the deceleration 
rateand. 

consequently, the stopping time of the rotor drive motor. The brake rectifier circuitis 

protected from ac spikes that can damage the rectifier by fuse 

F301.4-5. 

Brush Warning 
CircuitThe 

brush warning circuit consists of two circuit breakers. CB1 and CB2. located in 
thebrush 

warning box at the lower front In the base of the centrifuge, and two 
normallyopen 

brush switches, operated by spring tension, located in the drive motor brush 

as¬sembly.As 

the brushes wear down to a minimum safety length, one or both switch contacts 
willclose, 

connecting 230 Vac drive motor voltage to the corresponding circuit breaker. 
Thecircuit 

breakers are set to trip at 12 Vac 

minimum.When 

the circuit breaker is tripped, the 115 Vac circuit between the RUN/HOLD 
relayK205 

and the ON switch (on RC-5) or START switch (on RC-5B) energizes thermal 
relayK207. 

This relay switches ON and OFF to provide an Intermittent voltage to the 
brushindicator 

lamp. 
DS103.The 

tripped circuit breaker will have no effect on the centrifuge operation, while 
thecircuit 

is activated during the RUN cycle. The 115 Vac circuit will be interrupted 
andwill 

prevent the drive enable circuit from entering the RUN mode in the next RUN 
cycle.unless 

the brushes are replaced and the circuit breakers are manually reset (see 

Figure8-6).4-13 



Drive System CircuitSorvall® 
CentrifugesTO 

DRIVE 

ENABLEFigure 

4-4. Brush Warning Circuit, Simplified Schematic 

Diagram4-14 



Son/all* CentrifugesDrive System 

CircuitTable 

4-7. Troubleshooting Chart, Drive Motor 

BrushesPROBLEM: 

Brushes wear rapidlyor 
are 

noisy.Do 

brushes wear 
rapidly7YESNODo 

brushes chatter or emita 
hissing 

noise?YES-^\ 

Check and 
adjustbrush 

spring tension.Is 
problem 

solved?NOCheck 

for rough 
commutator.Resurface 

commutator 
andundercut 

mica.Is 

high mica 

evident?YESNOAre 

brushes 
sparking?NOYESIs 

commutator in bad | 
YEScondition?NOProblem 

solved.Resurface 

commutator 
andreset 

brushes.Is 

commutator eccentric | 
YESor 

rough?NOCheck 

brush spring. Is it | 
YESbroken or sluggish 

acting?NOCheck 

brushes. Are brushestoo 
short or 

oil-soaked?YESNOCheck 

commutator. Are 
thereany 

metallic particles 

betweensegments?YESNOGrind 

and true commutatorand 
undercut 

mica.Replace 

spring and 
adjustpressure. 

See para. 6-7, 

6-8.Replace 

brushes.Remove 

metallic 

particles.Check 

adjacent commutator risersand 
armature for short circuit.Is 

there a short 

circuit?YESReplace 
commutator risers 

orarmature as 

necessary.8/79RCS/1464-15 



Drive System 

Circuit4-6. 

Speed Control 

CircuitSon/all® CentrifugesThe 

speed control circuit consists of a speed control potentiometer (R106), a 
saturablereactor 

(which is also part of the drive motor circuit), a comparator-amplifier, a transis¬tor 

switch Q5, tachometer generator TG301 and a bridge rectifier circuit. When 
relayK206 

is energized, a dc voltage from the bridge rectifier passes across contacts 9-6. 
Theinput 

voltage to the rectifier is 115 Vac; the output supplies approximately 150 Vdc 
forthe 

control winding of the saturable reactor.A 

slight decrease in the drive motor speed and, therefore, a reduction In the 
tachometergenerator 

output voltage, causes the transistor switch duty cycle to be increased, 
thusallowing 

more current to flow in the control winding of the saturable reactor and 
morecurrent 

to flow to the drive motor. The drive motor then accelerates to a preset 
speed.The 

rapid ON/OFF action provides a virtually constant motor speed at a 
preselectedspeed 

control 

setting.L______--JFigure 

4-5. Speed Control Circuit, Simplified Schematic 

Diagram4-16 



Sorvall® CentrifugesDrive System 

CircuitTorque 

trimmer R204 is used to set the maximum current value of the control windingso 

that maximum motor current is 15 A. Potentiometer R9 sets the higher speed 
limitand 

potentiometer R 18 sets the lower speed limit. Both potentiometers are located 

onP.C. 
Assembly 

21206.4-7. 

Zero Speed Detector 
CircuitThe 

zero speed detector circuit consists of a regulated +10 Vdc power supply. Z3: 

atachometer generator, TG301: a tachometer detector circuit; a differential amplifier 
cir¬cuit; 

a relay driver, Q10; and relay. 

Kl.At 

drive motor speed of zero rpm, the output of TG301 is zero volts. A small 
positiveoffset 

Vdc voltage from the +10 Vdc power supply, which serves to unbalance the 
differ¬ential 

comparator circuit, is present. This imbalance causes a zero volt output to 
relaydriver 

Q10. which energizes relay Kl on P.C. board No. 

20809.•> 

TO OVERSPEED 

DETECTOR28 

V ac 
(T201)TO 

CR203 (L301) 
ANDDOOR 

LAMPTO 

TEMPERATURE 

CONT7/79RCS/35Figure 

4-6. Zero Speed Detector Circuit, Simplified Schematic 

Diagram4-17 
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Drive System CircuitSorvall® 

CentrifugesWhen 

relay Kl Is energized, 28 Vac passes across contacts 11-1, then goes to 
bridgerectifier 

CR202. where the output is used to energize the door solenoid L301. allowingthe 

door to be opened. When the door is opened. +5 Vdc is removed from the RUN 

tem¬perature 
control circuit which disables the RUN 

circuit.At 

rotor speeds exceeding 100 rpm. the output of tachometer generator TG301 is 
recti¬fied 

directly by the tachometer bridge detector on PC 20126. This output overcomes 

thepositive offset voltage which disables the relay driver Q5 that deenerglzes relay 
Kl.When 

Kl is deenergized. +28 Vdc is removed from the door solenoid circuit, locking 
thedoor 

in the closed position. Relay Kl also applies +5 Vdc to enable the RUN 
temperaturecontrol 

circuit.4-8. 

Ovcrspeed Detector 
CircuitThe 

overspeed detector circuit consists of tachometer generator TG301, bridge rectifierZ4, 

a differential amplifier circuit, a relay driver Q24 and relay 

K6.IN 

OVER 

TEMP.DETECTCIRCUIT0<C0L--L--JK6t 

10 V dc 
FROMZERO 

SPEEDDETECTION 

CIRCUIT7 

79PCS 

36Figure 
4-7. Overspeed Detector Circuit, Simplified Schematic 

Diagram4-18 



Son/all® CentrifugesDrive System 

CircuitTable 

4-8. Troubleshooting Chart, Speed Control 

CircuitPROBLEM: 

N6 "speed" 
control.1. 

Drive motor runs at fixed high speed.No 
control over speed. No cutout.*2. 

Drive motor speed increases to cutout.No 
control over 

speed.Remove 

power. Check 
continuitybetween 

W600 ORG wires (2). If 

nocontinuity, check for open 
leadsbetween 

W600 ORG wires (try 
both)and 

J305-3.** Also check 
betweenW600 

ORG wires and J305-4. 
Ifthere is continuity, 

replacetachometer 
generator 

TG301.Is 

"SPEED" indicator operative?NOYESNOIf DOOR lamp is on, this is an indicationthat 

sytem is not receiving 
tachometergenerator 

TG-301 voltage. Remove 
W600ORG 

wires (2) from PC-20126. Check 
for1.5 

V ac/ 1000 rev/min between wires. 
Iscorrect voltage 

present?Remove 

power. Check 
continuity.between 

J304-B and D. Is therea 

nominal resistance 
of100 

ohms?YESTurn 

"speed" control to zero. 
Checkfor 

at least 100 V dc between 
TP-1and 

TP-2 on PC-20809. Is 

voltagepresent?YESNOYESCheck 

for open circuit between 
W600ORG 

(2) and J304-B or 

D.Check 

for break in circuit 
betweenW600 

ORG and J304-B 

onPC-20126 (RC-5) or PC-50195 

(RC-5B).NOReplace 

PC-20809.Remove 

power. Remove BLU-RED 
saturablereactor 

leads from TB-307. Check 
forshort 

in saturable reactor main 
winding.Nominal 

resistance is 0.5 ohms. If 
shorted,replace 

saturable reactor. If resistanceis 

correct, check for short between 
re¬actor 

and chassis. If short is 
indicated,replace 

reactor.*The 

troubleshooting procedure for problem 
2is 

identical to that of problem 1 except 
thatall 

readings must be taken in the time 
periodbetween 

initiation of a run and accelerationto 

cutout.**J305 

is on motor silencer 
housing.Terminal 

numbering appears on insideof 
J305 alongside solder 

terminals.8/79PCS/1474-19 
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Drive System CircuitSon/all® 

CentrifugesTable 

4-9. Troubleshooting Chart, Overspeed Detector 
CircuitSheet 

1 of 

2PROBLEM: 
"Overspeed" cutout does not 

occur."Speed" 
indicator 

inoperative.Problem 

solved.kYESCheck 

rotor "speed" with test tachometer.Is 

system tachometer 
correct?NOCalibrate 

system tachometer. See 
para.7-6, 

a, c, g, h. Does overspeed cutout 

occur?YESNOOn 

the temperature indicator set 
REDpointer below present temperaturein 

RUN mode. Does system go to 

HOLD?YESCheck 
for 12 V ac between P/J 304-6 and 

7.Is 
voltage 

present?NORefer 

to p. 7-6, step 
m.Does 

systems go to 

HOLD?NOReplace 

PC-20809Replace 

T201.NONOYESReplace PC-20809.Remove 

power. Remove T201 
GRN-GRNwires 

on PC-20126 (RC-5) or 
PC-50195(RC-5B). 

Restore power and check 
for12 

V ac between GRN-GRN wires. 
Isvoltage 

present?YESOpen 

circuit between T201 
GRN-GRNterminals 

on PC-20126 (RC-5) 

orPC-50195 (RC-5B) and P/J 304-6 
and7. 

Check circuit 

path.8/79RCS/1484-20 

Kendro Laboratory
-------

Kendro Laboratory
12987

Kendro Laboratory
-------

Kendro Laboratory
12987



Sorvall® CentrifugesDrive System 

CircuitTable 

4-9. Troubleshooting Chart, Overspeed Detector 
Circuit,Sheet 

2 of 

2PROBLEM: 
Tachometer indicates "overspeed"at 

too high or too low rev/min.Problem 

solved.YESUse 

test tachometer to 
measure"overspeed" 

cutout value in rev/min. 
Is"overspeed" cutout value 

correct?YES"Overspeed" 
circuit OK. 

Calibratesystem 
tachometer. See 

para.System 
now 

OK?NOIs 

12 V present 
betweenJ304-6 

and 

7?YESNONORemove power. Remove 
T201GRN-GRN 

wires on PC-20126 (RC-5)or 
PC-50195 (RC-5B). 

Restorepower 
and check for 12 V 

acbetween T201 GRN-GRN wires.Is 
voltage 

present?Replace 

PC-20809.NOReplace 

T201YESOpen 

circuit between 
T201GRN-GRN 

terminals on 
PC-20126 

(RC-5) or 
PC-50195(RC-5B) 

and J304-6 and 
7.Check circuit 

path.8/79RCS/1574-21 
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Drive System CircuitSon/all* 

CentrifugesWhen 

the output signal of tachometer generator TG301 reaches an amplitude equal to 

apreset speed of 21 000 rpm. a dc voltage level, representing rotor speed. Is establishedby 

bridge rectifier Z4. This level Is compared against a set threshold voltage controlledby 

potentiometer 
R73.At 

speeds of 21 000 rpm, the differential comparison enables the relay driver 
Q24,which 

acts as a control switch that energizes relay K6. When relay K6 is 
energized,contacts 

14-7 allow a voltage to Inhibit the switch control circuitry which triggers 
triacCR20. 

a switching device in the overtemperature detection circuit. Triac CR20 
createsan 

open circuit, in an overspeed or overtemperature condition, removing 115 Vac 
fromthe 

coil ofK205 RUN/HOLD relay, causing it to deenergize and return the system to 
theHOLD 

mode.4-9. 

Automatic Rate Controller Circuit — 

RC-5BThe 

RC-5B Automatic Rate Controller circuit (Figures 4-8 and 4-9) consists of a 

lowvoltage 
motor drive circuit, a motor transfer circuit, a frequency-to-voltage converterand 

a comparator speed switch 
circuit.In 

the RUN mode, K407. the motor transfer relay, is deenerglzed by relay K206 of 
themotor 

drive enable circuit. The drive motor is then energized through the 
saturablereactor 

high voltage drive circuit. When the SLOW mode is activated at the start of 

aRUN 
cycle, relay K206 of the motor transfer circuit energizes K407, where the 

drivemotor 
is switched to the LOW POWER motor drive circuit. This circuit provides a 

rela¬tively 
lower dc drive motor excitation current which is adjustable for the motor 

accelera¬tion 

rate.Figure 

4-8. Automatic Rate Controller, Block 

Diagram4-22 
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CircuitThe 

main function of transfer relay K407 is to switch the drive motor from the slow 
start+35 

V low voltage circuit ofQ401 to the main operating. 230 Vac. high voltage circuit 
ofthe 

saturable reactor for acceleration, then reverse the process for deceleration. 

Theswitching of these two circuits Incorporates varlstors VR2 and VR3 that protect the 
cir¬cuit 

in K407 from ac spikes caused by the opening and closing of the relay 
contacts.These 

two circuits control the drive motor operating rate. During the transition, the +35V 

low voltage circuit and the ramp control circuit are both removed from the drive 
motorby 

relay K206. During the SLOW START operation, relay K210 disables the 
compressorrelay 

circuit, preventing the compressor from operating during this function, to 
protectthe 

samples under test from 
vibration.The 

main function of relay K206 is to provide a 5-second time delay when the 
drivemotor 

accelerates to 900 rpm or decelerates to 700 rpm. This delay allows the 
drivemotor 

brushes to be firmly seated on the commutator before the transfer relay switchesthe 

drive motor from a high voltage circuit to a low voltage circuit or reverses the 
func¬tion, 

as required. The brushes are always in contact with the drive motor 
armaturecommutator. 

During the circuit transfer, relay K210 applies 115 Vac to the 
brushspring 

motor, causing it to retract the primary lower brush spring, while the 
secondaryupper 

brush spring maintains less tension on the brushes which are always in 
contactwith 

the commutator. This function occurs while the drive motor is using low 
powerand 

coasts to a slow. gradual 

stop.When 

the drive motor accelerates above 700 rpm, if the brake switch is pressed, 
thebrake 

circuit will be enabled. Below 700 rpm, when the brake circuit is disabled, 
thedrive 

motor will also coast to a gradual 

stop.FREQUENCY-TO-VOLTAGECONVERTERFigure 

4-9. Automatic Rate 
Controller,Simplified 

Block 

Diagram4-23 
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CentrifugesTable 

4-10. Troubleshooting Chart, Automatic 

RateController. 
Sheet 1 of 

4Remove 

power. Remove terminalsfrom 
CR400 and CR401 and 

checkdiodes. If diodes are 
faulty,replace diodes or 

PC-50155YESCheck 

fuses F404 and 

F406Blown?NONOCheck 

for 11 5 V ac between terminals1 
and 4 on T404 Is voltage 

present?YESReplace 

T404NORemove 

power Check continuitybetween 
T404-1 and TB20)-6 

andbetween T401-4 and TB201-2Repair 
or replace wires 

asrequired.4-24PROBLEM: 

Rotor does not turn in SLOW 

modeonlySystem 

Conditions:1. 
SLOW switch ON2 
TIMER ON3 
"SPEED" control set to more than 1000 rev/min.4 
DOOR closed5. 
START switch ON (START lamp lit).6. 
RATE switch at 

maximumCheck 

tor 4 V dc 
betweenterminal 707 on PC-50155and 

gnd. Is 

voltagepresent?YESNOCheck 

for 25 V dc 
betweenterminal 702 on PC-50155and 

gnd Is 

voltagepresent?YESNOCheck 

for 25-30 V ac 
acrossCR400. ts voltage 

present?YESCheck 

for 25 V ac 
betweenterminals 709 and 711on 

PC-50155 Is 

voltagepresent?YESNOReplace 

CR400Jumper 

CR401 and check for25 
V dc between terminal702 

and gnd Is 

voltagepresent?YESNOMake 

visual check of 
K407contacts Are 

contactsclosed?YESNOCheck 

for 12 V dc 
betweencathode 

(band end) of CR11and 
gnd. Is voltage 

present?YESNORemove 

power. 
Checkcontinuity of 12 V line 

andbetween P109-11 and P106-4With 
SLOW switch closed,check 
continuity betweenJ106-3 

and-1106-4, 
thenfrom P106-3 and 

J109-4Repair 
or replace wiresas 

requiredSecondary 

brush 
springtension too light. 
Seepara 6-7 or 

6-8.0401. 

R401, or R110 may 
beopen. Check for 4 V 

dcbetween wire 710 and gndIs 
voltage 

present?YESRemove 

power. Remove 
lugsfrom R401 terminals and checkfor 

continuity of R401, 
Ifcontinuous, remove wire 

lugs702, 
707, and 710 and 

checkcontinuity of 0401 

junctions.NOCheck 

for 4 V dc betweenR110-3 
and gnd. 

Isvoltage present?Replace 

PC-50155.YESCheck 

for 4 V dc betweenR401 
wiper and gnd.Is 

voltage 

present?NORemove 

power DisconnectP/J 
108 and check continuitybetween 

P10B-2 and 3, 
Ifopen, replace R401, 

Ifcontinuous, replace 

PC-50155.Replace 

CR401Drive 

motor secondary 
brushspring tension too light 
orspring broken Repair 

orreplace brush 

springReplace 

PC-50155. 
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CircuitTable 

4-10. Troubleshooting Chart, Automatic 

RateController 
Sheet 2 of 

4PROBLEM: 
Incorrect slow mode 

operation.Completed 
run produces 

non-resolvedsamples.System 

Conditions:1. 

SLOW switch 
ON.2. 

"Speed" control set to more than 1000 
rev/min.Door 

closed.4. 
START switch ON (START lamp 

lit).Remove 

power. Check 
continuitybetween 

the following 

points:P200-2 

and 
J305-8J200-2 

and 
K210-5K210-5 

and 

9K210-9 and 

J109-9Repair 

open circuit as 

required.Remove 

power. Remove 
silencer.Restore 

power and commence 
aslow start. Observe brushes.Are 

they 

retracted?NONOCheck 

for 11 5 V ac 
betweenP305-8 

and gnd. Is 

voltagepresent?YESYESNORemove 

power. Check 
continuitybetween 

J305-8 and gnd. 
Iscircuit 

open?Faulty 

brush lift mechanismin 

motor assembly. Repairor 

replace.YESUse 

test tachometer to 
observespeed 

at point of transitionto 

RUN. If transition pointis 
below 1000 rev/min, adjustR14 

slightly counterclockwiseuntil 
transition occurs 

at1000 

rev/min.Replace 

brush lift 

motor.8/79RCS'1504-25 



Drive System CircuitSorvall® 

CentrifugesTable 

4-10. Troubleshooting Chart, Automatic 

RateController 
Sheet 3 of 
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Sorvall® CentrifugesDrive System 

CircuitTable 

4-10. Troubleshooting Chart, Automatic 

RateController 
Sheet 4 of 

4PROBLEM: 
System remains in slow 

start;does 
not transfer to RUN. 

Operatesnormally 
in RUN 

mode.System 

Conditions:1. 

SLOW switch 
ON.2. 

"SPEED" control set to more than 1000 rev/min.3. 
START switch ON (START lamp lit).4. 
Door closed.5. 
RATE control at maximum 

setting.Check 

tachometer voltage 
acrossR25. 

At 1000 rev/min. 
voltageshould 

be 0.7 V ac which 
shoulddouble 

for each addtional 
1000rev/min. Is proper 

voltagepresent?YESNORemove 

power. Check 
continuitybetween 

P109-6 and terminal1021 
on PC-50195, and 

betweenP109-3 
and terminal 1021 

onPC-50195. If open, repair 
orreplace as 

required.At 

some "speed" above 1000 
rev/min.check 

for 0V across CR11. 

Isvoltage 

correct?0V12VdcReplace 

PC-50155.Check 

for 115 V ac 
betweenterminal 

701 on PC-50195and 

gnd. Is voltage 
present?0V115 

V 

dcReplace 

K206.Remove 

K206. Check 
for115 

V ac between pin A 

onrelay socket and gnd. 
Isvoltage 

present?Remove 
power and 

checkcontinuity between pin A 
ofK206 

socket and terminal 1007on 
PC-50195. If open, repairor 

replace as 

required.8/79RCS/1524-27 
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CentrifugesP.C. 

board No. 50155 provides the logic circuitry that controls relay K407. The 
incom¬ing 

signal from the tachometer generator is processed by comparator Z2 and 
associatedcircuitry 

to generate a dc signal having a level that is proportional to the actual rpm 
ofthe 

drive motor. This signal is compared against a threshold level in comparator Zl, 
setby 

potentiometer R14. The threshold level voltage is set for 900 rpm during accelerationand 

700 rpm during deceleration. The output of operational amplifier Z3 drives transis¬tor 

Ql. causing it to switch ON and OFF. This switching controls relay K210 
whichcontrols 

delay relay K206, which, in turn. controls the switching of transfer relay 
K407.Comparator 

Zl responds to setting of potentiometer Rl 10. that modulates the 
drivemotor 

power through relay 

K407.4-10. 

Door Interlock 

CircuitDoor 

solenoid L301 is located beneath the top deck cover opposite the door 
handle.Under 

normal operating conditions, the door interlock circuit allows the door to 

beopened 
only when the rotor is spinning, the main circuit breaker is closed and power 

isapplied to the 
centrifuge.The 

plunger ofL301 is normally fully extended and functions as a locking bolt that 
locksthe 

door when it is properly closed. When solenoid L301 is energized, the plunger 

isretracted and the door is unlocked, then spring tension causes the door to pop upward.In 

the RC-5, when the centrifuge is in the HOLD mode and the drive motor speed is 

atzero 
rpm, 28 Vac from T201 is applied to bridge rectifier CR203. Rectifier CR203 sendsa 

pulsating 28 Vdc across the closed contacts 11-1 of relay Kl to be filtered at 
capacitorC205. 

then energizes the coil of solenoid L301 and light door indicator DS108. In 
theRUN 

mode, when the drive motor speed becomes greater than 100 rpm. relay Kl 

isdeenergized, causing the 28 Vdc from the bridge rectifier to be removed from the coil 

ofdoor 
solenoid L301. which becomes 

deenergized.When 

door solenoid L301 is deenergized. the spring-loaded solenoid plunger is retractedand 

outward, locking the centrifuge chamber door and causing the DOOR 
indicatorlamp 

DS108 to be 
extinguished.The 

door may be opened by pressing S 108A DOOR switch, a momentary switch. 
SwitchS108 

momentarily energizes K204, door relay, which will allow 28 Vac from transformerT201 

to pass across contacts 4-7 to bridge rectifier CR203 which sends a pulsating28 

Vdc to be filtered at C205, then energizes the coil of door solenoid L301 and 
lightDOOR 

Indicator lamp 

DS108.When 

door solenoid L301 is energized, the spring-loaded solenoid plunger is 
retractedand 

the centrifuge door is 
unlocked.When 

the centrifuge door is opened, the door microswitch S301 closes, applying 
115Vac 

on the coil of door relay K204, causing it to remain energized. The DOOR 
indicatorDS108 

lights and the spring-loaded solenoid plunger is 

retracted.NOTEIf 

momentary door switch S108A is pressed and held for 2-3 seconds, 

thecircuit 
is locked out as a safety feature to protect the door 

relay.4-28 
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Circuit28 

V ac 

<115Vac 

^_SWITCHED^L3017/79RCS/39Figure 

4-10. Door Interlock Circuit, RC-5, Simplified Schematic 

DiagramIf 

power is lost when the door is closed, the door will remain in a locked position. 

Toopen 
the door under emergency conditions, the cabinet front panel must be 

removed,then 
the red metal rod located above the main circuit breaker must be pushed 

whilesimultaneously lifting the door 
handle.On 

the RC-5B, 115 Vac from transformer T201 is applied to bridge rectifier 
CR202.through 

door switch SW108A, then across contacts 11-1 of relay 

Kl.4-29 
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CentrifugesRelay 

Kl is energized when the drive motor speed is below 100 rpm. Under such 
condi¬tions, 

the door switch must always be pressed to open and close the 
door.At 

drive motor speed above 100 rpm. and in the event of a power failure, the door 
canonly 

be opened by pressing the safety interlock release rod located in the front of 

thecentrifuge beneath the top deck. accessible when the front panel is removed. 
Drivemotor 

speeds below 100 rpm are indicated by the DOOR indicator DS108, which 

isenergized by 28 Vac from T201 through contacts 11-1 of relay 

Kl.28 

V ac 
.(T201) 

\115 

V ac ^-0 

07/79RCS/40Figure 

4-11. Door Interlock Circuit, 

RC-5B,Simplified 
Schematic 

Diagram4-30 
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Sorva 11® CentrifugesRefrigeration 

SystemSection 

5REFRIGERATION 

SYSTEM5-1. 

GeneralThis 

section covers the theory and operation of the refrigeration systems of the 
RC-5and 

RC-5B centrifuges. Included are illustrations and troubleshooting charts to 

aidmaintenance personnel when servicing this 

equipment.5-2. 

Refrigeration 

CycleFigure 

5-1 is a schematic diagram of the fluid circuit of the refrigeration 

system.CONDENSER^FANaisaLOW 

PRESSUREGASHIGH PRESSUREGASLOW PRESSURELIQUIDHIGH 

PRESSURELIQUIDFigure 

5-1. Fluid Circuit of Refrigeration 
System5-1 



Refrigeration SystemSorvall® 

CentrifugesThe 

compressor is the main component of this circuit; it pumps refrigerant through 

therefrigerated system in the direction of the arrows. The capillary tube provides a 
restric¬tion 

of the fluid flow. resulting In a considerable pressure drop across the length of 
thetube. 

Fluid pressure is high between the output of the compressor and the input to 

thecapillary tube; fluid pressure is low between the output of the capillary tube and 

thesuction 
port of the compressor. Hereafter, the compressor output side will be referred 

toas 
the high pressure side and the suction port side will be referred to as the low 

pressureside.As 

fluid passes through the condenser, heat is released into the atmosphere from 

thecooling 
air which the fan forces through the cooling fins around the tubing of the 

con¬denser. 
The fluid, being at a high pressure in this part of the circuit, changes from a 

gasinto 
a liquid. The filter/dryer cartridge absorbs foreign particles and water that 

mayenter 
the subsystem and reduce the refrigeration 

efficiency.5-3. 

Condensing Unit Electrical 

CircuitFigure 

5-2 shows the electrical circuit of the condensing unit, with the compressor 
andfan 

motors at a position of rest. When the temperature control circuit signals the 
refrig¬eration 

cycle to start, compressor relay K201 is energized and 230 Vac flows 
acrosscontacts 

2-1 and is applied to the input of the condensing unit, hermetic 
compressionmotor, 

which is capacitor START and capacitor RUN (CSR). The START and RUN 
capaci¬tors 

are connected in parallel with each other but are in series with the motor 
STARTwindings. 

The potential relay disconnects the START capacitor from the circuit 
whenthe 

motor has reached normal RUN speed. An internal line break overload protects 

thecompressor motor windings from excessive current draw or heat. This internal 
protec¬tion 

cannot be 

bypassed.MAINFigure 

5-2. RC-5 High Torque Motors - 3 Terminal Overload - Potential Relay7 

79BCS 

425-2 
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SystemTable 

5-1. Troubleshooting Chart, Refrigeration 

CircuitsPROBLEM: 

Refrigeration system is unable 

toprovide desired temperature 
inRUN 

or 

HOLD.Check 

calibration of temperature meter. 
Seepara. 

7-6, b. Is meter 

calibrated?NOYESCheck 

condenser assembly for dirt 
infins. Is it 

dirty?YESNOCheck 

evaporators. Is 

icingpresent?YESNO•^j 

Calibrate temperature 

meter.Clean 

condenser 

assembly.Defrost 

evaporator. 
Seepara. 

2-6.Visually 

check condenser 
fan.Is 

fan loose, are 
bladesbent, 

is motor running?YESNORepair 
or replace fan bladeor 

motor.Check 

line voltage. Is voltage90% 
of nameplate 

rating?NOYESCheck 

run capacitor. | 
NOIs 

it 

good?YESCheck 

suction pressure on compressor, see 
para.6-16, 

d. Abnormally low pressure may indicatelow 

charge. Check for leaks, see Section 6-16, 

e.Repair and recharge, see Section 6-16, 

c.Have 

powersupply 

corrected.Replace 

run 

capacitor.8 

79RCS 

1545-3 
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CentrifugesNOTEK203 

is found on some of the old RC-5 centrifuges and is bypassed in 

anew 
modification.The 

condenser fan motor is not equipped with external components 

toincrease starting 

torque.When 

the compressor motor is operating, exciter currents in the RUN and START 
wind¬ings 

are considerably out of phase due to the capacitive reactance of START capacitor 

Cgand 
RUN capacitor C,. connected in parallel with relay Kp 

(deenergized).Exciter 

currents in the START windings lead the currents in the RUN windings, 
produc¬ing 

a high motor starting torque. When the motor speed increases sufficiently, 

acounter voltage induced in the START windings will energize potential relay Kp. 
STARTcapacitor 

Cg is then disconnected from the circuit by relay 
Kp.A 

phase angle decrease is caused by the capacitive reactance of RUN capacitor C,. whenthe 
compressor motor is at normal running speed. Current in the RUN winding lags 

theline 
voltage in 

phase.The 

potential relay coil is wired across the start winding of the compressor motor 

andsenses 
voltage changes across the winding when the START winding voltage increaseswith 

motor speed. As the voltage increases to the relay pickup value, the relay 
armaturepulls 

up. opening the relay contacts and deenergizing the START winding. After 

thisswitching 
function, there is sufficient voltage Induced in the START winding to hold 

therelay 
coil energized and the relay contacts 

open.5-4. 

Refrigeration 
ControlThe 

compressor circuit permits the compressor and condensing fan to run 
simultane¬ously 

in the HOLD mode for a maximum of 15 seconds ON and 2 minutes OFF until 

thetemperature reaches the red pointer on the temperature Indicator. At that point, 
boththe 

compressor motor and the condensing fan will simultaneously stop operating for 

aminimum of 2 minutes and will only restart to regain the desired temperature. In 
theRUN 

mode, the circuit permits the condensing fan to run continuously. The 
compressorwill 

run only until the temperature Indicated by the blue set pointer is attained on 

thetemperature indicator. Then the compressor will stop operating for a minimum of 

40seconds and will not cycle ON until it receives a signal for additional 
cooling.In 

the HOLD mode. the motor drive enable circuit is open, and the condensing fan 
relayK203 

has not been energized. When K2Q3 is deenergized. the 230 Vac which powers 

thecondensing fan motor finds a path through compressor relay K201, across contacts 
2-1.Since 

K201 is only energized at a minimum of 2 minute intervals, the compressor 

andcondensing fan will operate during that 2 minute 
Interval.In 

the RUN mode, relay K203 is energized and the path to the condenser fan motor is 

nolonger through K201. Relay K201 is now only energized for a minimum of 
40-secondintervals. 

Therefore, the compressor cycles ON and OFF as required, but the 
condens¬ing 

fan operates 
continuously.5-4 
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System230 

Vac 

^-115 

VacT201ftCR23\r230 

VacRET7/79RCS/43Figure 

5-3. Refrigeration Electrical 
Circuit,Simplified 

Schematic Diagram 

(RC-5B)5-5. 

Temperature Control 

CircuitThe 

temperature control circuit consists of a resistance temperature detector (RTD), 

atemperature meter assembly M102. and associated circuitry. The RTD, which is a 
tem¬perature 

sensitive resistor, is located in the rotor chamber and is connected to one leg ofa 
resistance bridge circuit. The bridge is balanced at a minimum temperature so 

thatzero 
current flows through the meter. As chamber temperature rises, the RTD 

resis¬tance 
increases and unbalances the bridge, forcing current through the meter coll. 

Theblack 
meter pointer moves upscale, indicating increasing 

temperature.Two 

front panel knobs adjust the position of two additional pointers — the blue 
pointerfor 

setting the RUN mode temperature and the red pointer for setting the HOLD 

modetemperature. Attached to the lower end of each of these pointers are a pair of 
miniaturephotocells. 

Attached to the lower end of the black pointer is an arc shaped 
attachmentdesigned 

to block the photocell when the black pointer approaches either the blue or 

redpointer, and provide a signal to the temperature control 

circuit.Supply 

voltage for the red pointer photocell is provided by the +5 Vdc temperature 
con¬trol 

power supply through variable resistor R42. As the centrifuge warms up, the 
blackpointer 

will block the corresponding photocell, increasing its resistance in the circuit,and 

provide a signal to activate the refrigeration 

circuit.Supply 

voltage for the blue set pointer photocell is also provided by the 
temperaturecontrol 

power supply, applied through variable resistor R43. As the centrifuge 
warmsup, 

the black pointer will unblock the corresponding photocell, reducing its resistancein 

the circuit, and provide a signal to activate the refrigeration 

system.5-5 
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CentrifugesRTDRELAYSELECTIONCOMPARATORCOMPRESSORON/OFF 

REQUESTHOLD 

TIMING(ENFORCED)15 

SEC 
ON120 SEC 

OFFRUN 

TIMING40 
SEC 

OFF(ENFORCED)NO 
ON 

LIMIT7/79RCS/44Figure 

5-4. Temperature Control Circuit, Block 

DiagramThe 

selection between the red and blue set points is made by the RUN-HOLD relay 
K205and 

relays K2 and K3. Relay K205 and K2 are energized when the centrifuge is in 
theRUN 

mode, and refrigeration is controlled by the blue pointer. K205 is unenergized 
andK3 

is energized when the centrifuge is In the HOLD mode, and refrigeration is controlledby 

the red 
pointer.The 

refrigeration signal is applied to the differential amplifier and compared against 

areference voltage. When the refrigeration signal is higher than the reference voltage, 

K55-6 
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SystemRUN/HOLDK205 

.+5 V ^0-\ RELAY'- 
''^'--1 

DRIVER8VFigure 

5-5. Temperature Control Circuit, Simplified Schematic 

Diagramis 

energized, which in turn forces triac switch CR23 to conduct. This closes the 
circuitand 

energizes compressor relay K201. starting the refrigeration system 

operating.Timing 

logic in the circuit also provides the following timing function: in the RUN 
mode.the 

compressor remains ON until the black pointer is directly aligned with the 

bluepointer. 
At this point, the compressor is forced to be OFF for a minimum of 40 

seconds.After 
the 40-second OFF time interval, if the black pointer is aligned directly above 

theblue 
set pointer, the compressor will again be turned 

ON.In 

the HOLD mode, the maximum operating time for the compressor is 15 seconds 
andthe 

enforced OFF time is 120 seconds. After 120 seconds, if the black pointer is 
alignedwith 

the red set pointer, another 15-second ON — 120-second OFF cycle will 
occur.These 

cycles will be repeated until the black pointer is no longer directly aligned with 
thered 

set 

pointer.5-7/5-8 
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OperationDRIVE 

MOTOR » BRAKE 

CIRCUITK205IISVrms 

——(A>—SWITCHED 

~/SEF COMPRESSOR 
FAN(DRIVE 

MOTOR EKABLEI 

CIRCUITFOR 

SERVICE 

ONLY<3<-^)TOCOMf•FAN(TB^O^-B)l'W,S.^ 

(TB^<)BLK.K,t<-^- 

230V COM 
(TB20Z-M)TO 

BRUSH WKgfrBZOZ-n)IW 
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Sorvall® CentrifugesRefrigeration 

System5-6. 

Overtemperature Detection 
CircuitThe 

overtemperature detection circuit consists of a differential amplifier and a 

relaydriver. 
It functions to force the system out of the RUN mode and into the HOLD mode 

inthe 
event a malfunction occurs. The temperature control circuit allows the temperatureto 

rise 3°C above the red temperature set 

pointer.When 

the chamber temperature becomes the same as that indicated by the red 

setpointer, the photocell is blocked and its resistance goes high. The overtemperature 

po¬tentiometer R58 is calibrated to cause the differential amplifier to drive the relay 
driverQ20 

into saturation when there is a 3°C temperature differential between the 

blackpointer 
and the red pointer. Relay K4 is then energized, which causes triac switch 

CR20to 

open. This deenergizes the coil of the RUN-HOLD relay K205 forcing the system 

toswitch 
into the HOLD 

mode.The 

compressor operation is similar to that of the HOLD mode. with one exception: 

thetemperature control is programmed through the normally closed contacts 5-8 of 
relayK205 

to operate from the blue pointer on the temperature indicator. The 
compressorand 

motor is a hermetically sealed unit equipped with an, internal thermal line 

breakoverload 
protection that cannot be bypassed. This relay disconnects the START 

andRUN 
windings in the event of excessive motor temperature resulting from high 

currentdraw.RED 

<>SET POINT [—-< R42CAL 

<CR20RUN-HOLDRELAYK205115 

VacFigure 

5-6. Overtemperature Detection 
Circuit.Simplified 

Block 

Diagram5-11 



Refrigeration SystemSon/all® 

CentrifugesTable 

5-3. Troubleshooting Chart, Temperature Control 

CircuitsPROBLEM: 

Compressor runs continuously, 
doesnot 

cycle in either RUN or 

HOLD.System 

Conditions:1. 

System operative in 
eitherRUN 

or HOLD.2. 
BLACK pointer moves 

belowRED 
and BLUE temp set points.3. 

REFRIGERATION lamp 

ON.(Adjust 

RED temp set 
point]above 

BLK pointer. Place systemin 
HOLD. Does compressor 

cycle?YESProblem 

solved.NOAdjust 

BLUE temp set 
pointabove 

BLK pointer. Place systemin 
RUN. Does compressor 

cycle?YESProblem 

solved.NORemove 

power. Check 
continuitybetween 

contacts 1 and 2 
ofK201. Are contacts 

closed?CLOSEDReplace 

K201.OPENReplace 

PC-20809.B/79RCS/1565-12 

Kendro Laboratory
-------

Kendro Laboratory
12987
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Sorvall® Centrifuges 
Maintenance & 

RepairSection 

6MAINTENANCE AND 

REPAIR6-1. 

GeneralThis 

section provides information necessary to perform maintenance checks and 
gen¬eral 

repairs of systems or parts that may become inoperable. It is Important to both 

theclient 
and the company that preventive maintenance checks be performed 

wheneverpossible, 
to detect minor problems before they develop into major repairs. 

Schematicwiring 
diagrams in Section 3 provide an aid for the proper wiring of replacement 

parts.and 

adjustment procedures, where applicable. Refer to Figures 8-1 through 8-24 

forlocation of component 

parts.6-2. 

Preventive Maintenance 
ChecksTo 

ensure maximum performance of the centrifuge, the following systems should 

bechecked on a periodic 

basis.NOTEThe 

following special tools are required: (1) ammeter: Triplet 
clamp-ontype 

No. 10 or equivalent; (2) refrigerant pressure indicator: 
ImperialSystem 

Analyzer or equivalent; and (3) a portable 
tachometer.a. 

Checks With Power 

OFF1. 

Set main power switch to 

OFF.2. 

Unplug the main power cord from 
socket.3. 

Remove cover seal in the base of the centrifuge 
chamber.4. 

Remove insulation 
disc.5. 

Turn gyro by hand (right to left) and listen for worn bearing noises or loose 
fittings.6. 

Remove gyro assembly, then turn the lower coupling by hand (right to left) and 
lis¬ten 

for worn bearing noises in the drive motor 
armature.7. 

Visually check the brush wear on the drive motor armature 
commutator.8. 

Perform repairs as 
required.9. 

Vacuum dust from all operating parts of the 
centrifuge.6-1 

steve.culmo
Highlight
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

Instructions

Warning:
Because of the presence of high 
voltage, untrained personnel 
must not attempt to test, repair, or 
modify any electrical circuits or 
systems in this unit.

Parts Supplied:

WARNING
Because of the characteristics of 
the samples likely to be processed 
in this centrifuge, biological or 
radioactive contamination may 
occur.  Always be aware of this 
possibility, and take normal 
precautions.  The Kendro Service 
Decontamination Policy states that 
a completed  Decontamination
Information Certificate is required 
before servicing.

Quan Part Number Description
1 12284 Motor Brush Kit 1/4”
1 74196 Motor Brush Kit 3/8”
1 50414 Gyro Cover Seal
1 50415 Gyro Insulating Disk
2 204742 Tapered Pin
4 68158 Male Standoff, 10-32
4 60012 Hex Nut, 10-32, SST
8 61652 Flat Washer, SST, #10
4 60568 Screw, Motor, #10-32

1 pkg 83187 Incadensent Lamp (package of 10)
4 60346 NUT,HEX 10-32 SST

RC-5B / 5C Preventative Maintenance:
This section contains procedures for the routine, preventive, and corrective
maintenance of the Sorvall RC-5B and RC-5C Centrifuges. The routine 
and preventive maintenance procedures are performed on a scheduled 
basis to ensure that the centrifuge functions properly.  The preventative 
maintenance kit part number 12010 will supply all of the parts needed to 
perform this preventative maintenance procedure.

Routine Maintenance:

1.  Inspect the centrifuge and rotors weekly for the following:

a. Signs of wear, pitting and corrosion (due to caustic samples or 
cleaning agents).

b. Encrusted biological deposits.
c. Accumulation of dust (condenser).
d. Ice build up in the rotor chamber.

2.  Clean, replace, or repair as required.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

Defrosting the rotor chamber:

Defrost the rotor chamber whenever ice build up in the chamber is evident.

1.  Connect the power cord to a power supply.

2.  Set the main circuit breaker, POWER switch, to ON.

3.  Install a rotor in the rotor chamber and close rotor chamber door.

4.  Set up centrifuge as follows:

a.  Set the run temperature for 25°C and overtemperature for  30°C.
b.  Set the run speed for 3000 RPM.
c. Set the centrifuge timer for 5 minutes.
d.  Press START switch.

5.  When rotor stops, open chamber door and inspect for ice.  If chamber 
is defrosted, remove rotor and wipe dry.  Remove moisture from cham-
ber with a cloth or sponge.  If the chamber is not defrosted, repeat step 
5.

6. Set main circuit breaker, POWER switch, to OFF.

Rotor Inspection:

1.  Inspect all rotors (including swinging bucket rotors) for corrosion and 
wear.

2. Inspect bucket bearing surface and rotor trunnion pins for wear. Clean 
and lubricate the pins and the underside surfaces of the bucket area that 
ride on the pins.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

Cleaning Rotor Bearing Surfaces

Figure 1

3.  Inspect the rotor lid locking stud.

4.  Clean and inspect any Sorvall® RX rotor covers. If lid does not fit on 
the rotor smoothly replace the pertinent components.

5.  Inspect “O”-rings (if applicable).

6.  Record the serial numbers of all rotors inspected and any problems 
relating to the rotors.

Clean the centrifuge cabenet and drive spindle:

The entire centrifuge must be kept clean.  Clean the enameled cabinet 
panels weekly with a commercial wax based cleaning product.  Clean the 
top deck surface and door with a household detergent and water.  Use a 
brush to remove ground in dirt.  Immediately afterwards, rinse thoroughly 
with water, especially if using solvent based or chlorinated cleaners for 
removal of difficult stains.  The drive spindle must be kept clean so the 
rotor does not stick to it.  Wipe it with a soft cloth each time before the ro-
tor is installed, warm water may be used for cleaning when the chamber is 
defrosted.  A clean undamaged surface is essential for proper rotor installa-
tion and removal.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

Clean the condensing fins:

Accumulation of dirt, dust, and debris on the condenser fins reduces the 
efficiency of the refrigeration system.  The condenser fins are located on 
the left side on the RC-5B and RC-5C instruments.  To maintain refrigera-
tion efficiency, check for accumulation weekly and clean the condenser 
fins with a brush or vacuum cleaner at least once a month.  The fins bend 
easily, use care when cleaning.

Note:
If the ambient temperature ex-
ceeds 25°C, the centrifuge may 
not maintain the preset tempera-
ture during high speed runs.

Centrifuge Environment Check:

The centrifuge requires adequate ventilation and proper environmental 
conditions to function properly.  To provide adequate air circulation, the 
centrifuge must be located in an area that allows a 10 cm (4 inch) clear-
ance between any wall and all sides of the centrifuge.  The centrifuge 
operates in a temperature between 15°C and 38°C.  If the inlet air tempera-
ture is above 25°C, the centrifuge may not maintain low temperatures at 
high speeds.

Motor and Gyro checks:
Motor and Gyro:

1. Turn the centrifuge main power OFF and disconnect the power cord 
from the supply outlet.

2. Using a 9/16” wrench, raise the front stabilizer feet and roll the centri-
fuge away from the wall.

3. Remove the front, left side, right side, and rear panels from the centri-
fuge.

4. Remove and discard the rubber gyro seal and gyro foam insulating ring 
that is located in the bottom of the centrifuge chamber.

5. Using a 9/32” Allen wrench, remove and discard the four (4) socket 
head screws that hold the motor / gyro in the base of the centrifuge.

6. Disconnect all of the motor wires and carefully lift the motor / gyro as-
sembly from the Centrifuge.  Lay the motor on a flat work surface.



P/N: 50589-3 Page 5 

INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

7. Remove the motor brushes and inspect the motor commutator.  The 
commutator should be a smooth shiney copper color devoid of pits and 
grooves.  If the commutator is damaged, replace the motor.

Centrifuge Motor
RC-5B & RC-5C centrifuges 12991

8. With the brushes removed turn the gyro shaft by hand and check for 
smooth noise free rotoation.  If the motor shaft feels rough or makes 
noise disconnect the motor from the gyro and determine weather the 
gyro or the motor are the cause of the problem.  Check the motor cou-
pling for any deformities.  If the coupling is damaged, replace it with 
part number 12345.  If the motor bearings are damaged, replace the 
motor using the chart above as a guide.  If the gyro is the cause of the 
problem, replace the gyro ordering part number 12817.

9. If the motor contains carbon brushes replace the brushes after first 
comparing the brushes that were removed with the new brushes that 
are included with the PM kit (12010).  Discard the brushes that were 
removed from the motor.

12884 1/4” thick brush kit
74196 3/8” thick brush kit

10. Inspect the smaller brush warning spring to insure proper operation.

11. Inspect the foam ring inside the silencer assembly located under the 
centrifuge chamber (motor shroud).  Insure that the foam ring that is 
located at the bottom of the upper silencer assembly is place and intact.  
If the foam ring is missing or damaged replace it using the foam ring 
kit part number 74342.

12. Using a DVM (digital volt meter) check the continuity of the ground 
wire on the motor assembly.  The resistance from the ground pin on 
the motor cable to the motor frame should be less than 0.1 Ω.

13. Inspect the tapered pins on the gyro cone drive adapter.  Replace any 
damaged pins with the new pins (204742) that are supplied with the 
PM kit (12010).

Warning:
Only install the correct thickness 
brush.  If the wrong brush is cho-
sen the centrifuge may not run and 
the motor may be damaged.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

14. Install the motor back into the centrifuge using the new hardware sup-
plied with the PM kit.  (50568 motor screws, 60346 split lock washers, 
& 61652 flat washers)  Reconnect all cables from the motor into the 
centrifuge.

15. Install the new foam insulation (50415) and the new gyro boot (50414) 
that is supplied with the PM kit (12010).

Brake Assembly Checks:
Inspect the brake assembly and replace the nylon standoffs that secure
the brake heat sink as needed.

1.  Using a Philips screwdriver, remove the (6) screws that secure the 
centrifuge rear backpack assembly.  Remove the backpack.

2.  Remove the brake assembly from the centrifuge.

3. Inspect the nylon standoffs and replace as needed.

Figure 2

Note:
Some older RC-5B centrifuges
will not have the brake assembly
as depicted on the drawng on the
right.  If the centrifuge does not
contain a brake assembly disre-
gard section .



P/N: 50589-3 Page 7 

INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

Incandesent light bulb replacement RC-5B:
Replace any light bulbs that may be out on the control console.

1.  Remove the plastic indicator lense cover by pulling the cover straight 
up from the control console (items 1 through 11 on the drawing shown 
in figure #2.

2.  Using a small needle nose pliers pull the light bulb from the socket.

3.  Replace the bulb using one of the bulbs that are supplied with the PM 
kit.

4.  Replace the indicator lense.

Figure 3

Incandesent light bulb replacement RC-5C:
1.  Using a Philips screwdriver remove the (6) screws that hold the con-

trol panel from the control console.

2.  Lay the control panel (face down) on the centrifuge deck.

3.  Remove the appropriate light bulb by loosening the bulb clip using a 
small flat blade screwdriver.  Rotate the clip 90 ° and remove the af-
fected bulb.  Replace the bulb with a bulb that is included with the PM 
Kit.

4.  Rotate the clip 90º covering the bulb and tighten the clip.

5.  Re-install the control panel into the console.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

Pre-run checks:
Centrifuge and wall outlet continuity check:

Check that the ground lug of the electrical plug is properly grounded and 
is shorted to the frame of the centrifuge.  Check that the ground “lug of 
the outlet (wall receptacle) is properly grounded.

1.  Set the main circuit breaker, POWER switch, to OFF.

2.  Disconnect the power cord from the power supply.

3.  Check centrifuge ground continuity as follows:

a.  Set a DVM to the lowest resistance scale.
b.  Attach one probe of the DVM to ground lug on the power cord.
c.  Touch the other probe of the DVM to the chassis of the centrifuge. 

The meter should show less than 0.1 ohms.

4. Check wall outlet ground continuity as follows:

a.  Set the DVM to volts ac scale.
b.  Measure each side of the line to the ground receptacle.  The voltage 

should be “115 Vac.  If no voltage is measured, the receptacle is not 
properly grounded.

c.  Measure the voltage from line to line.  The voltage should match 
the voltage found on the centrifuge name plate (208 to 230 vac).

5.  Remove the DVM and probes.

Door latch microswitch check:

1. Connect the centrifuge power cord to the mains supply.

2.  Set the main circuit breaker, POWER switch, to ON.

3. Open the centrifgue door by depressing the “DOOR” button on the 
front control console (RC-5B) or under the right front of the centrifuge 
deck (RC-5C).  The door should open to approximately 45°.

Warning:
Before the centrifuge is serviced, 
ensure that the centrifuge and wall
receptacle are checked for ground 
continuity.  Failure to do so can 
result in a serious electrical shock.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

4.  Check that the centrifuge does not start with the chamber door open as 
follows:

a.  Set up the centrifuge as follows:
1)  Set the temperature to 4°C.
2)  Set speed to 3000 RPM.
3)  Set the timer to 5 minutes.

b.  Press the START switch.  Insure that the centrifuge does not start .

5.  Close the cenrifuge door and repeat step #4, the centrifuge should start.

6. Set the main circuit breaker, POWER switch, to OFF.

7.  Lubricate the door latch by placing a few drops of oil on the locking 
bolt.

Electronic Checks:
Display & indicator checks RC-5B:

1.  Turn the main circuit breaker, POWER switch, to ON.  Watch the front 
control panel and make sure the correct lights function:

a. Power light.
b. Door light (zero speed)
c. Speed meter at 0 rpm
d. Temperature meter indicating the centrifuge chamber temperature 

(ambient).

Display & indicator checks RC-5C:

The LEDs, advisory messages, and diagnostic indicators on the front con-
trol panel should be tested daily during start up.  Each LED digit has seven 
segments: if even one segment does not work, an incorrect reading can be 
displayed.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

1.  Turn the main circuit breaker, POWER switch, to OFF.

2.  Set the ROTOR CODE switches to 00.  Disregard all other switch set-
tings.

3.  Turn the main circuit breaker, POWER switch, to ON.  Watch the front 
control panel and make sure the displays, indicators, and advisory 
messages light as follows:

a. The number 8 should be shown in each digit space of each display.
b. The minus sign should light in the TEMP °C display.
c. All ten backlit advisory messages should light.
d. Diagnostic indicators 1 through 12 should light.
e. All other indicators should light except the RCF indicator.  To test 

the RCF indicator, press the RCF switch.

4.  If necessary, replace the LED Display Board, or replace the advisory 
message and diagnostic light bulbs that are supplied with the PM kit 
(12010).

Centrifuge Run Checks:
RC-5B:

1. Connect the power cord to the mains power supply.

2. Open the chamber door and install a SS-34 rotor (any other available 
rotor can be used).

3. Close the chamber door.

4. Set the centrifuge controls as follows:

a. Speed:    5,000 rpm
b. Time:    Hold:
c. Temperature (blue set point): 4°
d. Over Temp (red set point): Just above black indicator.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

5. Start the centrifuge by depressing the “Start” indicator and observe the 
following:

a. Door light goes out.
b. The centrifuge motor starts and speed is indicated on the speed 

meter.  and stabilizes at 5,000 rpm.
c. The compressor starts and after approximately 5 minutes the 

temperature indicator reaches the blue set point.  The compressor 
should then shut off and restart after the temperature rises above 
the blue set point.

6. Check the maximum motor current and the maximum speed as fol-
lows:

a. Set the centrifuge speed to the maximum speed for the rotor that is 
being used.

b. As the rotor accelerates check the motor current using a clamp on 
ammeter.  The maximum current should be 16.5 amps. If the motor 
current is not 16.5 ± 0.5 amps adjust the current by adjusting the 
torque trimming potentiometer.

c. After the centrifuge speed has stabilized insure that the indicated 
speed matches the set speed.  If the speeds do not match calibrate 
the speed following the procedure outlined in the RC-5B Service 
Manual.

7. Set the centrifuge timer for 5 minutes and allow the centrifuge to stop 
once the timer reaches 0 minutes.  The sentrifuge should brake to a 
stop and the door light should illuminate when the rotor reaches 0 rpm.

8. Open the centrifuge door and insure that the rotor is fully stopped.

RC-5C:

1.  Connect the power cord to the mains power supply.

2.  Set main circuit breaker, POWER switch, to ON.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

3.  Check the NO ROTOR indicator. (Diagnostic 6).

a.  Close the chamber door.
b.  Press the START switch.
c.  Verify that the NO ROTOR indicator. (Diagnostic 6), lights and the 

centrifuge shuts off

4.  Open the chamber door and install an SS-34 rotor (any other available 
rotor could be used).

5.  Close the chamber door.

6.  Set up the centrifuge as follows:

a.  Set the TEMP °C RUN switches to 04 and TEMP °C MAX switch-
es to 20.

b.  Set the SPEED RPM switches to 10 000.
c.  The TIME HRS and MIN switches have no specific setting.
d.  Set the ROTOR CODE to 05 for an SS-34 rotor (other codes may 

be used to match the rotor that is used).
e.  Set the OFF/ARC and the OFF/∫2dt switches to OFF.
f.  Set the TIMED/HOLD switch to HOLD and the OFF/BRAKE 

switch to BRAKE.
g.  Set the key switch to NORMAL.
h.  Press the START switch.  Record the time the START switch was 

pressed.

7.  Verify that the HOLD advisory message lights and that at zero speed 
the ROTOR CODE advisory message lights and flashes for approxi-
mately 5 seconds.

8.  Verify that after 5 minutes the temperature has stabilized at the preset 
run temperature +1°C.

9.  Check the maximum motor current and the maximum speed as fol-
lows:

a.  After the temperature has stabilized at 4°C for 5 minutes, set the 
SPEED RPM switches to 20 000 or the maximum allowable speed 
for the rotor in use, refer to Rotor Table.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
(Kit Catalog No. 12010)

b.  While the rotor accelerates, measure the motor current draw on the 
ammeter.

c.  Verify that the maximum motor current draw on acceleration is 
16.5 ± 0.5 amps.  If necessary, calibrate the motor current limit.  

d. Verify that the rotor attains the preset maximum run speed ±1%.  If 
necessary calibrate the top speed.  

10. Verify that the compressor cycles at 4°C.  If the compressor does not 
cycle at 4°C, check for the following conditions:

Ambient temperature above 25°C.
Low refrigerant charge.
Faulty start or run capacitor.
Air leak in door or gyro seals.
Air blockage at condenser coils.
Condenser fan non-functional.

If necessary, refer to Troubleshooting for Refrigeration System.

11. Check the accumulated run time.

a.  Refer to the time recorded in step 6. h. and calculate the accumu-
lated run time.

b.  Verify that the accumulated run time that is displayed equals the 
calculated run time in step 12.a.

12. Check the RCF indicator and value.

a.  Press the RCF switch.
b.  Verify that the RCF indicator lights (green).
c.  Verify that the value shown in the SPEED RPM RCF display is the 

correct RCF value for the rotor in use.

13. Check the centrifuge braking time.

a.  Press the STOP switch.  Record the braking time:  the time from 
when the STOP switch is pressed until the SPEED display shows 
zero rpm.

b.  Verify that the braking time is within the specified value range for 
the rotor and speed in use: (see rotor speed chart)

Note:
The ROTOR CODE switches 
must be set for the rotor that is in 
use.
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INSTRUCTIONS
for the

RC-5B / RC-5C Preventative Maintenance Kit
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Rotor Maximum Speed Critical Speed Accel Time
min : sec

Brake Time
min : sec

GSA 13,000 rpm 800 rpm 8:55 4:17
GS-3 9,000 rpm 600 rpm
SLA-3000 11,000 rpm 500 rpm 6:00 4:00
SLA-1500 14,500 rpm 750 rpm 4:00 3:00
SLA-1000 16,500 rpm 800 rpm 2:30 2:00
SA-600 16,500 rpm 950 rpm 4:00 3:00
SA-512
SA-800
SLA-600TC 13,000 rpm 1,100 rpm
F-28/50 19,500 rpm 800 rpm 4:00 2:30
SS-34 20,000 rpm 1,140 rpm 2:20 2;00
SA-300 21,000 rpm 1,000 rpm 1:30 1:10
F-28/36 18,000 rpm 1,200 rpm 3:30 2:30
SM-24 20,000 rpm 1,100 rpm
SE-12 21,000 rpm 1,100 rpm 1:00 1:00
F-28/13 19,500 rpm 1,100 rpm 3:00 2:00
F-20 Micro 20,000 rpm 1,100 rpm 2:00 1:15
SH-3000 4,350 rpm 900 rpm 2:00 1:30
SH-3000M 4,700 rpm 900 rpm 1:00 1:00
HS-4 7,000 rpm 1,000 rpm 4:30 3:30
HB-6 13,000 rpm 1,000 rpm 2:00 1:00
HB-4 13,000 rpm 1,100 rpm 2:00 1:00
S-20/36 8,000 rpm 300 rpm
S-20/20 12,000 rpm 350 rpm
S-20/17 8,000 rpm 350 rpm
SH-80 20,000 rpm 1,050 rpm
SV-288 20,000 rpm 1,500 rpm 4:30 2:00
SV-80 19,000 rpm 1,500 rpm 2:00 2:00
TZ-28 20,000 rpm
SLC-1500
SLC-3000
SLC-4000



RC5B/5B PLUS 

Preventative Maintenance Checklist 

5B pm checklist   revised 02/09/05 

Account Name:       Instrument Model:       
Account Address:       Serial Number:        
Report Number:       Date:       

 
Rotor Inspection 

 
 Check for corrosion or excessive wear 
 Lubricate buckets and trunnions 
 Inspect Rotor locking stud 

 
Pre-Run Checks 

 
 Ground Continuity 
 Condenser fins/Air Filter cleaned 
 Rotor Chamber (defrost 
 Door interlock and latch 
 Door seal 
 Line Voltage       VAC 
 Door spring functional 
 Ambient conditions 

 
Electronic Checks 

 
 Power light & door light (zero speed) on 
 Compressor current       amps 
 Torque trimmer set 
 Maximum speed 
 Motor cooling fan (5B+ only) 
 Speed Control calibration 
 Set Temperature calibration 
 Compressor cycle time 
 Timer function 
 Overtemperature 
 Brake function 
 Overspeed 

 
 
 
 
 
 

Mechanical 
 

 Lubricate door latch 
 Interlock Microswitch Adjustment 
 Refrigeration leaks 
 Door screws secure 
 Replace heat sink standoffs on brake assembly 
 Replace motor Brushes 
 Replace gyro insulation and gyro seal assembly 
 Replace motor exhaust filter. 

 
 

Motor and Gyro 
 

 Gyro bearings 
 Gyro bushings 
 Lower coupling 
 Replace motor brushes  
 Commutator 
 Tachometer 
 Replace motor hardware 
 Motor ground continuity 
 Replace gyro seal and cushion 
 Brush warning (brush motor only) 
 Inspect and replace tapered spindle pins 

 
Imbalance 

 
 Centrifuge stable and level 
 Centrifuge shuts off with proper weight 

 
 
 
 
 
 

Comments:  

 
S.R. Signature  _______________________________________       Date:       

      



Maintenance & Repair Sorvall® 
Centrifuges10. 

Replace all worn parts as required, then prepare the centrifuge for operation 
underfull 

rated 
power.b. 

Checks With Power 

ON1. 

Set main power switch to 

ON.2. 

Set tinier for duration of test. Check the speed control with a portable 
tachometer,Jaquet 

indicator or equivalent centrifuge (paragraph 7- 6, 

a).3. 

Check refrigerant pressure on the HIGH pressure side (paragraph 
6-16).4. 

Check refrigerant pressure on the LOW pressure side (paragraph 
6-16).5. 

Check the overspeed control at 22 000 rpm ± 200 rpm (paragraph 7-2, 

h).6. 

Check the temperature control for proper calibration (paragraph 7-6. 

b).7. 

Using clamp-on ammeter. Triplet model No. 10 or equivalent, check the 

followingcurrents:(a) 

Check the compressor current draw for 12-18 

A.(b) 

Check the centrifuge drive motor current draw for 12-18 

A.(c) 

After the START capacitor Is out of the circuit, check centrifuge total 
currentdraw 

by clamping the ammeter on any of the main input power lines 
exceptchassis 

ground (paragraph 2-4) (30 A 
maximum).8. 

Check the drive motor braking time when the BRAKE switch Is 
pressed.9. 

Check the drive motor braking time when the brake circuit is not 
activated.10. 

Check the timer for proper STOP time when the indicator shows 

STOP.6-3. 

Cabinet Panel 

RemovalFor 

access to internal components (see warning in front of this manual), the front 
panelmust 

be removed before the side panels. Front panel removal on the RC-5 opens 
thepower 

supply safety interlock S305. The rear panel can be removed at any time in 

anysequence. Remove front, side and back panels as 
follows:1. 

Loosen, then disengage, the two captive screws in the upper recesses of each 
panel,beneath 

the top deck 
cover.2. 

Carefully remove the top of the panel away from the 
cabinet.3. 

Using the toe of your shoe, lift the panel up and slip the lower edge of the panel 
offthe 

locating 

pins.6-2 

steve.culmo
Highlight



Sorvall* CentrifugesMaintenance & 

RepairFigure 

6-1.Cabinet 
Panel Screw 

RemovalFigure 6-2.Lifting 
the Panel 

OffCAUTIONDo 

not operate the centrifuge by holding circuit breaker in the ON 
posi¬tion 

before removing wire connection from the interlock; to do so 
willdamage 

the circuit 

breaker.6-4. 

Drive Motor 
Replacementa. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove the front cabinet 
panel.4. 

Disconnect the motor plug from inner left centrifuge wall. The plug is flush 
againstthe 

cushion under the chamber part of the centrifuge and held there by a 
springwhich 

clips into the slot of the screw on top of the plug. To remove the plug, 
onefinger 

must be placed between the plug and the cushion to release the spring 
whileusing 

the other hand to pull the plug out of the centrifuge 

wall.6-3 



Maintenance & RepairSon/all® 

CentrifugesREMOVEMOTOR 

PLUG7/79RCS/49Figure 

6-3.Drive 
Motor Plug 

RemovalFigure 6-4.Lowering 
Noise Suppressor 

Unit5. 

Lower the noise suppressor to permit the plug to come up through the 
centrifugewith 

the 
motor.6. 

Remove the rubber boot surrounding the drive in the base of the centrifuge 
cham¬ber, 

then remove the foam padding beneath 

it.Figure 

6-5.Boot 
and Foam Padding 

RemovalFigure 6-6.Removing 
Outer Screws of 

theGyro-Action 

Drive6-4 



Son/all® CentrifugesMaintenance & 

Repair7. 

Using a T-handle Alien wrench (5/32 in), completely loosen the four outer screws 
onthe 

base. leaving them In place for the next 
step.8. 

Lift the gyro-action drive and motor assembly out of the centrifuge, lifting it straightup 

while guiding cord and plug through the 

silencer.LIFT 

DRIVEAND 

MOTORFigure 

6-7. Drive Motor and Gyro-Action Drive 

Removalb. 

Installation1. 

Lead the cord and the plug through the hole in the 
chamber.2. 

Align the motor mounting plate over the guide pins in the rim of the chamber 

hole.CAUTIONIf 

the motor mounting plate is not aligned in this manner, die 
assemblycan 

still be screwed in place. However, it will be unstable, the rotor 
willoperate 

unbalanced at a DANGEROUS 

angle.3. 

Tighten opposite screws evenly until all four screws are firmly 
tightened.4. 

Replace the foam padding on the gyro base, then replace rubber boot, making 
surethe 

lip is fully engaged around the liner rim. If it is not, moisture could enter 

thedrive.5. 

Reconnect the drive motor plug to the outlet in the centrifuge 

wall.6-5 



Maintenance & Repair Sorvall® 
Centrifuges6. 

Replace the front cabinet 
panel.7. 

Calibrate in accordance with Table 

7-1.6-5. 

Torque Trimmer Potentiometer R204 
Replacementa. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove the rear cabinet 
panel.4. 

Tag. then unsolder, the wires to torque trimmer potentiometer 
R204.5. 

Remove the hex mounting nuts and the torque trimmer 

potentiometer.Figure 

6-8. Torque Trimmer Potentiometer 

Removalb. 

Installation1. 

Secure potentiometer R204 with the hex 
nuts.2. 

Solder the tagged wires to the correct 
terminals.3. 

Adjust potentiometer R204 for maximum current 
draw.4. 

Reinstall the rear cabinet 
panel.5. 

Calibrate in accordance with Table 

7-1.6-6 



Son/all® Centrifuges 
Maintenance & 

Repair6-6. 

Saturable Reactor 
Replacementa. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

On the saturable reactor, remove two hex nuts, flat washers, grommets, and the 

in¬sulator 
from 

TB307.4. 

Loosen four terminal screws, then tag and remove the four terminating wires to 

thesaturable 

reactor.5. 

Remove the four cap screws and flat washers that secure the saturable reactor 
tothe 

base support, then remove the saturable 

reactor.208 

V 

ac220. 

230 AND 240 V ac. 50/60 

Hz230 

V 

ac208 

V ac, 50/60 

HzFigure 
6-9. Saturable Reactor 

Removal7/79RCS/556-7 



Maintenance & Repair Son/all® 
Centrifugesb. 

Installation1. 

Connect and firmly secure, then Insulate with electrical tape, the two black wires 
onthe 

saturable 
reactor.2. 

Secure the saturable reactor to the base support with the four cap screws and 

flatwashers.3. 

Secure the TB307 bracket to the saturable reactor with the two hex 
nuts.4. 

Connect the terminating wires to the TB307 terminals as applicable and tighten 
ter¬minal 

screws.5. 

Install the insulator, then secure with the two grommets, flat washers and hex 
nuts.6. 

Reinstall the front cabinet 
panel.7. 

Calibrate in accordance with Table 

7-1.6-7. 

Drive Motor Brush Replacement, 

RC-5a. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 

socket.NOTEThe 

drive motor is equipped with two brushes. Always replace 

bothbrushes, 
never replace only one 

brush.3. 

Remove the drive motor from the centrifuge (paragraph 
6-4).4. 

Lift up the brush springs and withdraw the brushes from their 
holder.5. 

If the brush length is less than 14 mm (9/16 In) (see Figure 6-10). the brushes 
mustbe 

replaced. If the brushes are badly pitted or worn unevenly, or if the commutatoris 

badly grooved, the armature may have to be replaced. If the armature needs 

re¬placement, contact Customer Service at (800) 551-2121 (or in locations outside 

theU.S., 
an authorized distributor or agent for Sorvall® 

products).b. 

Installation1. 

To replace brushes, simply loosen the brush wire connectors and remove the 

oldbrushes. Be sure to insert the new brushes into the holders so that the 
bevelledends 

match the bevel of the commutator (see figure 

6-11).6-8 



Sorva II ^CentrifugesMaintenance & 

Repair16 

mm'(5/8 

in.)Sipi^^i'^at^14 

mm"(9/16 
in.)7/79RCS/57BE 

SURE BEVELLEDEND 
OF EACH 

BRUSHMATCHES 
CURVATUREOF 

COMMUTATOR.7/79RCS/58Figure 

6-10.Drive 
Motor Brush 

DimensionsFigure 6-11.Proper 
Insertion of 

Brushes2. 

Position the brush lead along the top of the brush to the brush spring and 
fromthere 

out along the spring in a flat. easy curve to the terminal screw. Keep 
thebrush 

leads flat and well within the outer confines of the motor. If the lead 

isbrought out directly over the top of the brush holder, the brush will "hang up" aftera 

short period of operation (see figure 6-12). Adjust brush tension with 
Alienwrench 

to 6 N ± 0.56 N (18-22 
oz.).3. 

To reassemble, reverse the above procedure. Make sure when replacing motor 
thatthe 

guide pin of the centering assembly is aligned with the guide pin 
hole.c. 

Brush Break-in 

ProcedureUsing 

an SS-34 
rotor:1. 

Run the rotor at 5 000 rpm for 30 
minutes.2. 

Increase the speed to 10 000 rpm for an additional 30 

minutes.6-8. 

Drive Motor Brush Replacement, 
RC-5BTo 

eliminate periodic motor brush inspection, a BRUSHES lamp warns when 

thebrushes 
are worn to minimum operating length. When the lamp flashes, the 

brushesstill 
have about an 8-hour operational life. However, to prevent motor 

commutatordamage, 
a lock-out system is included. When the lamp starts flashing, no additionalruns 

can be made after the motor turns off, except as specified in Section 4, 
paragraph4-13. 

Replace the brushes as 
follows:1. 

Remove drive motor and gyro-assembly (paragraph 

6-4).NOTEStep 

(b) applies only when optional automatic rate controller is 

installed.6-9 



Maintenance & Repair Sorvall9 
Centrifuges2. 

Remove guide shoe mounting bracket with screw and lockwasher on motor 
assem¬bly 

end 
bell.3. 

Remove screw securing brush wire 
terminal.4. 

Retract and stow upper brush spring in brush spring stow 

groove.CAUTIONWhen 

retracting the lower brush spring, exercise care to avoid 
snarls,sharp 

bends, and especially kinks in the brush lift 

cable.5. 

Retract lower brush 
spring.6. 

Lift the brush from the holder, wire 
attached.7. 

If the brush is less than 14 mm (9/16 in), badly pitted, or unevenly worn, it must 

bereplaced. The motor armature may have to be machined if the commutator is 
badlygrooved, 

worn. pitted, or burned. Also. the brush plate should be checked for 

ab¬normalities.8. 

Insert new brushes into the holders so that the bevelled ends match the curvatureof 

the commutator (see figure 6-11 

).9. 

Route the brush wire downward in a hooked position and secure with 
terminalscrew. 

Do not route brush wire over lower brush spring (see figure 
6-12).10. 

Release each brush spring from its stowed position, making sure that each 
brushspring 

seats properly in Its respective 
channel.11. 

Using a spring scale or other suitable tension measuring device, measure tension 

oflower 
brush spring at the knee of the spring. Spring tension should be 510-623 

g(18-22 oz). Proper tension is obtained by loosening the spring post with a 2.39 

mm(3/32 
in) hex head (Alien) wrench through the access opening in the bottom of 

theend 
bell and turning the spring post with a 1/4 In open end wrench. Secure 

thespring 
post when proper spring tension is obtained, then recheck tension. 

Read¬just. 
if 

necessary.12. 

Measure tension of upper brush spring at the knee of the spring. Spring 
tensionshould 

be 56 g ± 5 g (2 oz). Proper tension is obtained by loosening the hex nut 
atthe 

top of the spring post and turning the spring collet wheel. Tighten the hex 
nutwhen 

proper tension is 
obtained.13. 

Recheck tension of both brush springs. Since both brush springs derive a 
tensionrelative 

to positioning of the spring post, readjusting the lower brush spring createsa 

requirement to check and readjust the upper brush spring (see Figure 

6-12).NOTESteps 

14 through 17 apply only when the optional automatic rate 
con¬troller 

is 
installed.6-10 



Son/all® CentrifugesMaintenance & 

RepairCOLLET 

WHEELLOCK NUTUPPER 

BRUSHSPRING5/79RCS/60Figure 

6-12. Brush Installation and Spring Tension 

Adjustment14. 

Secure guide shoe mounting bracket to motor assembly end bell with screw 

andlockwasher.15. 

Rotate and maintain cable pulley at pin stop as shown in Figure 

6-13.16. 

Check for required clearance. Should adjustment be necessary, relax cable 
pulleyassy 

and make adjustment by loosening nut and screw securing cable guide 
pulleyand 

clip to brush lift bracket. Reposition and secure cable guide pulley and clip 

toattain 
clearance of 0.13 mm to 0.25 mm (0.005 in to 0.010 in) between cable 

endinsulator and guide shoe. Repeat step 15 to recheck 
clearance.6-11 



Maintenance & RepairSorvall® 

CentrifugesFigure 

6-13. Brush Lift Cable Adjustment, Automatic Rate 

Controller17. 

Check and adjust cable end insulator guide shoe clearance for opposite lower 
brushspring 

as 

necessary.NOTEAfter 

adjustment, check clearance between cable pulley and clip 
(seeFigure 

6-13). Clearance must be below 0.13-0.25 mm (0.005-0.010 
in)in 

order to retain cable within pulley groove when cable is released. 

Abusiness card is within the clearance range and can be inserted 
betweenthe 

cable pulley and clip while adjustment is 

made.18. 

To reassemble, slide the grommet down to the connector end of the cable, and 
re¬verse 

the above procedure. Make sure when installing the motor assembly that 

thecentering 
guide pin aligns with the guide pin hole. Also, make sure when 

replacing6-12 
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Repairthe 

bottom half of the silencer that the motor assembly cable and grommet fit 
prop¬erly 

In the silencer cable 
groove.19. 

Press to reset the red RESET buttons on the brush warning box before replacing 
thefront 

panel (see Figure 

8-6).6-9. 

Compressor Start and Run Capacitors, 

andPotential 
Relay 

ReplacementNOTECompressor 

wiring diagram is located under the cover of capacitor 

box.Compressor 
resistance values are given in Table 

6-1.a. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove the screw and lockwasher securing the capacitor box cover, then lift off 

thecover.4. 

Tag and disconnect wires to the 
component.5. 

Remove the 

component.^-t—^^?^Figure 

6-14.Compressor 
START/RUN CapacitorRemovalFigure 

6-15.Compressor 
START/RUN 

CapacitorLocation6-13 



Maintenance & Repair Sorvall® 
Centrifugesb. 

Installation1. 

Install the 
component.2. 

Reconnect the 
wires.3. 

Install the capacitor box 

cover.6-10. 

Condenser Fan 
Replacementa. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove the rear cabinet 
panel.4. 

Remove the four bolts securing the fan motor and bracket to the condensing 
assem¬bly 

deck.5. 

Move the motor and bracket away from the evaporator 
fins.6. 

Mark orientation of fan on the motor shaft. Loosen the setscrew on the fan and 
re¬move 

the fan from the motor 
shaft.b. 

Installation1. 

Vacuum all dust accumulation from the evaporator 
fins.2. 

If a used fan is to be installed, check the blades and adjust them in accordance 
withFigure 

6-17.3. 

Orient the fan on the motor shaft (see removal step 6) and secure the fan by tighten¬ing 

the setscrew on the flat surface of the motor shaft, making sure that the 
sur¬faces 

of the motor shaft and fan hub are 
flush.4. 

Secure the motor bracket to the condenser assembly deck with the four 
bolts.5. 

Reinstall the rear cabinet 

panel.6-14 



Sorvall® CentrifugesMaintenance & 

RepairFigure 

6-16.Removing 
Fan. Motor 

BoltNOTES 

and DIMENSIONSA 

- 2-1/4 ± 1/32B 
- 1-11/32 REFC 
- 29/32 ± 1/32D 
- PITCH ANGLE 23°E 
- MEASUREMENT 

TAKENFLUSH 
AT 

BLADESUPPORT AND HUBF 
- LEADING OR TRAILINGEDGES 

OF BLADESMAY 
BE OUT OF LINE1 

/32 TO 

0.050Figure 

6-17.Compressor 
Fan 

BladeSpecifications6-11. 

Condenser Fan Motor 
Replacementa. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove the cabinet rear 
panel.4. 

Remove the screw and lockwasher securing the capacitor box cover and lift off 

thecover.5. 

Tag each wire before removal, then. loosen the two terminal screws (one on the 
ter¬minal 

board and one on the potential relay Inside the capacitor box) for the 
fanmotor 

cable.6. 

Remove the two screws securing the armor connector cover entering the 

capacitorbox.6-15 



Maintenance & RepairSon/all® 
Centrifuges7. 

Remove the armor cable wires from the capacitor 

box.8. 

Remove the four bolts securing the fan motor and bracket to the condensing 
assem¬bly 

deck.9. 

Move the motor and bracket away from the evaporator cooling 

fins.10. 

Mark the fan orientation on the motor shaft. Loosen the fan setscrew and 
removethe 

fan.11. 

Lift out the fan motor and 
bracket.12. 

Remove the two screws and lockwashers securing the armor connector to the 
motorand 

slide the armor covering and armor connector off the motor wires. Retain 
thearmor 

covering, elbow and fittings, and red insulating inserts at each end of 
thearmor 

for reuse during motor 
installation.13. 

Remove the two screws securing the motor to the motor 
bracket.b. 

Installation1. 

Vacuum all dust accumulation from the evaporator cooling 
fins.2. 

If a used fan is to be reinstalled, check the blades and adjust them in 
accordancewith 

Figure 

6-18.Figure 

6-18. Capacitor Box 
Location6-16 
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Repair3. 

Secure the motor to the bracket with the two screws and 
lockwashers.4. 

Slide the elbow and fittings over the motor wires, then secure the connector to 
themotor 

with the two screws and 
lockwashers.5. 

Slide the armor over the motor wires and Insert the red 
Insulator.6. 

Secure the armor and armor elbow with the two 
screws.7. 

Place the motor and bracket In the approximate position on the condensing 
assem¬bly 

deck.8. 

Orient the fan on the motor shaft (see removal, step 6-4) then secure the fan on 
theshaft 

with the setscrew, making sure that the motor shaft and fan hub are 
flush.9. 

Secure the motor bracket on the condensing assembly deck with the fan 

bolts.10. 

Insert the red Insulator and slide the motor wires through the armor connector 

onstrap, the capacitor 

box.11. 

Secure the armor cable and connector cover with the two 
screws.12. 

Secure the motor wires to the appropriate terminals on the terminal board and 

po¬tential 

relay.13. 

Install the capacitor box cover and secure it with the screw and 
lockwasher.14. 

Reinstall the cabinet rear 

panel.6-12. 

Evaporator 
Replacementa. 

Removal1. 

Set main circuit breaker at 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove all four panels from the 
cabinet.4. 

Remove four 9 /16 in bolts securing console and deck to the 
frame.5. 

Remove shorting 
strap.6. 

Disconnect main power cord (three wires) from the terminal strip on the 

lowerpanel.7. 

Disconnect main plug from the lower 

panel.6-17 
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Centrifuges7/79RCS/67Figure 

6-19.Removing 
Shorting 

StrapFigure 6-20.Main 
Power Cord 

Removal8. 

Remove the entire top deck and console from the centrifuge, pulling the male 
por¬tion 

of the main plug up through the circular hole in the 

deck.CAUTIONRemoval 

of the top deck assembly and console will expose the two 
alumi¬num 

plates which support the door hinge and solenoid assembly 
alongwith 

the front and rear rail. Do not remove components from any of 

thealuminum 
plates; the plates are removed as complete 

assemblies.Figure 

6-21.Routing 
the Main Power 

PlugThrough 
Lower Cabinet 

Section6-18Figure 

6-22.Routing 
the Main Power 

PlugThrough 
the Upper Cabinet Section 
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Repair9. 

Press in safety interlock wire. then open the 

door.10. 

Using hex-head wrench, loosen tension on counter balance spring by 
looseningcounter 

balance spring 

adjuster.Figure 

6-23.Opening 
Door, Using 

SafetyInterlock 

WireFigure 6-24.Releasing 
Tension on 

CounterBalance 
on the 

Door11. 

Using retaining ring pliers, remove hinge pin retaining 

ring.12. 

Raise door to vertical position, pull out hinge pin, then remove 

door.13. 

Scratch or scribe a line down each comer of the two aluminum plates onto the 
blackpointed 

frame. This will align the aluminum plates to the frame during 

reassembly.Figure 

6-25.Removing 
Hinge Pin 

RetainingRing 

at the 

DoorFigure 6-26.Removing 
Hinge 

Pinat 

the 
Door6-19 
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Centrifuges14. 

Remove the two bolts holding the front 

rail.Figure 

6-27.Placing 
Alignment 

Markson 

Aluminum 

PlatesFigure 
28.Removing 

Mounting 
Boltson 

the Front 

Rail15. 

Lift the rail out while turning it to clear the bent red wire used to manually 
operatethe 

door 
solenoid.16. 

Remove the two bolts holding the rear rail, then remove the 

rail.Figure 

6-29.Emergency 
Door Release 

WireFigure 6-30.Removing 
Door Hinge 

Bolts17. 

Remove the two bolts holding the aluminum frame with the door hinge 
assembly,then 

lift the assembly from the 

frame.18. 

Disconnect all wires leading to the latching 
mechanism.19. 

Remove the KSB tube bracket screws and pull out the KSB tube 
assembly.20. 

Remove the two bolts holding the aluminum plate with the latching 
mechanism.6-20 
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RepairFigure 

6-31.KSB 

Bracket and Tube 
RemovalFigure 6-32.Removing 

Bolts21. 

Remove the top wooden deck complete with plastic ring and rubber seal. (The 
ure-thane 

seal under the deck is to be 
reused.)22. 

Remove the temperature detector from the evaporator (see paragraph 
6-14).23. 

Remove the gyro action drive motor assembly (see paragraph 

6-4).24. 

Remove the evaporator drain 

tubes.25. 

Remove refrigerant from the system (see paragraph 
6-16).26. 

Disconnect the refrigeration fittings leading to the 

evaporator.Figure 

6-33.Top 

Wooden Deck 
RemovalFigure 6-34.Disconnecting 

Refrigeration 
Fitting6-21 
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CentrifugesFigure 

6-35. Separating Refrigeration 

Fitting27. 

Straighten the 9.5 mm (3/8 in) refrigeration 

line.28. 

Using two large screwdrivers, pry the evaporator liner and lock foam 
insulatingmaterial 

up from the chamber wall. Then grasp the evaporator at the inner 
bottomrim 

and pull it out of the 

chamber.Figure 

6-36.Removing 
Evaporator 

Linerfrom 
CabinetFigure 

6-37.Lifting 
Evaporator 

fromCabinet6-22 
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Maintenance & 

Repairb. 

Installation1. 

Install the new evaporator assembly In the 
chamber.2. 

Place the urethane seal on top of the lock foam insulating 
material.3. 

Place the wooden deck with plastic ring and rubber seal on the cooling 
chamber.Adjust 

the evaporator inside the chamber to properly align the rubber seal 

andevaporator while pressing the rubber seal ring onto the 
evaporator.4. 

Place the aluminum plates in position. Reconnect the wires to the latching 
mecha¬nism 

and install the KSB 
tubes.5. 

Align each aluminum plate with the scribe lines on the frame and secure them 

inposition.6. 

Install the front and rear 
rails.7. 

Install the deck and 
console.8. 

Connect the drain 
tube.9. 

Install and connect the resistance temperature detector (paragraph 
6-14).10. 

Install the gyro action drive assembly (paragraph 

6-4).11. 

Reconnect the main power cord and main power 

plug.12. 

Reconnect refrigeration lines and recharge the system. Then check for leaks 
(para¬graph 

6-16).6-13. 

Condensing Assembly 
Replacementa. 

Removal1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove all cabinet 
panels.4. 

Disconnect compressor leads at terminals 7, 8, and 9 on 
TB201.5. 

Remove refrigerant from the system (see paragraph 
6-16).6. 

Using an open end wrench (1-3/8 in), disconnect the suction line from 
compressor.7. 

Using an open end wrench (25/32 in), disconnect the high pressure line from 

theservice 

valve.6-23 
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CentrifugesFigure 

6-38.Disconnecting 

CompressorElectrical 
TerminalsFigure 

6-39.Disconnecting 

SuctionLine 

from the 
Compressor8. 

Using an Alien wrench (1/4 in), remove the three socket head screws securing 

therefrigeration assembly base to the centrifuge 
frame.9. 

Pull the complete assembly toward the rear of the centrifuge frame until it 
contactsthe 

two pins used to position the rear panel; then, using two heavy-duty 
screwdriv¬ers, 

lift the assembly over the pins and remove it from the 

centrifuge.Figure 

6-40.Disconnecting 
the High 

PressureLine 

from the Service 

ValveFigure 
6-41.Removing 

the 
RefrigerationUnit 

from the 

Centrifuge6-24 
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Repairb. 

Installation1. 

Install the condensing assembly in the centrifuge through the rear of the 
frame.2. 

Secure the condensing assembly base to the frame with the three socket 

headscrews.3. 

Reconnect the high pressure line and the suction line to the refrigeration assembly,at 

the proper 
locations.4. 

Connect the electrical leads to terminals 7, 8, and 9 on 
TB201.5. 

Charge the system in accordance with paragraph 
6-16.6. 

Replace all cabinet 

panels.6-14. 

Electronic Controls 
Replacementa. 

Resistance Temperature 
Detector1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the cabinet rear 
panel.d. 

Tag. then disconnect detector wires at 
TB306.e. 

Pry out resistance temperature detector cover at the bottom of the 
evaporator.then 

remove the 

detector.Figure 

6-42.Removing 
Wires jrom 

TerminalBoard 
TB306Figure 

6-43.Removing 
Temperature 

Detectorfrom 

the Chamber 
^.^5 
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RepairSorvall® Centrifuges2. 

Installationa. 

Install the resistance temperature detector and 
cover.b. 

Connect detector wires to 
TB306.c. 

Install cabinet rear 
panel.b. 

Relays K201, Compressor Relay, and K202 Motor 

Relay1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the cabinet rear 
panel.d 

Tag then remove all terminated 
wires.e: 

^^°»a^^T^^e^.^=^^^^socket.f 

On relay K202. set the hold-down latch upward, then remove the 

hold-downspring. 

Remove the relay from its 

socket.Figure 

6-44.Removal 
of Relay 

K201Figure 6-45.Installation 
of Relay 

K2012. 

Installationa. 

On relay K201, reconnect all terminated 
wires.b. 

Plug the relay into its socket, then install cable clamp, spacer, and all 

screws.6-26 
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Repairc. 

On relay K202, plug the relay into Its socket, then latch the hold-down 
spring.d. 

Install the rear cabinet 
panel.c. 

Transformers T201 and T202 
(T203)1. 

Removala. 

Set main circuit breaker to 
OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the rear cabinet 
panel.d. 

Tag. then remove all terminated wires on the transformer to be 
replaced.e. 

Remove the four screws, lockwashers. and Hat washers, then remove 
trans¬former 

T201.Figure 

6-46. Removal of Transformer 

T2012. 

Installationa. 

Secure the transformer with four screws, lockwashers. and flat 
washers.b. 

Reconnect all terminated wires at correct 
terminals.c. 

Calibrate in accordance with Table 

7-1.6-27 
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Repaird. 

Circuit Breaker CB301 
(RC-5)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the cabinet front 
panel.d. 

Remove three screws, then extend the switch plate 
assembly.e. 

Loosen and remove the key switch inner locknut behind the switch plate 

as¬sembly.f. 

Remove the outer locknut. then remove the 
keyswitch.g. 

Remove the surface 
plate.TB 

201(RED)(BLK)TRANSFERFROMTB 

201 

-9BUCK/BOOSTTRANSFORMER(WHT)(463>.COMPRESSORCABLETRANSFER—FROM-TB 

201 

-87/79RCS/95Figure 

6-47. Transformer Wiring/or RC-5, 208 V, 60 

Hz6-28 



Sorvall® 
Centrifugesh. 

Tag, then remove, the terminated 
wires.i. 

Remove the four screws securing the circuit 
breaker.2. 

Installationa. 

Secure the circuit breaker with four 
screws.b. 

Secure the terminated 
wires.c. 

Replace the surface 
plate.d. 

Insert the key switch, then secure the outer 
locknut.e. 

Secure the key switch inner 
locknut.f. 

Secure the switch plate assembly with three 
screws.g. 

Replace the cabinet front 

panel.Maintenance 

& 

RepairGREENGNDPOWERCORDPOWERCORDBLKWHT 

201TB201 

1 
1208/60 HZ . 

' 

t-GREEN 

GNDBLKWHT 

201TB201 

« 
A230/60 HZ 1 

i460 

W600 
W600RED 

BLK 

BLUE208 

W700RED 

BLKJ2(^2— 

20BL20302 

BLK4<RE023330 

W700 W600 208ED 
BLK BLUE 

REDT202 

T202 
T202208 

V COM 230 

\W600BLK 

,——— JUMPER/ 

*2CBL2B33-K445K05LK4646Wh4(RE44 

46-IT 

RE5556=D44tW6D6645W8636HT459WHT9HT7i/WIRE 

BLUE»12G77/79RCS/96Figure 

6-48. RC-5 Buck/Boost Transformer 
WiringforRC-5 

#7500414 and 

Higher6-29 
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Centrifugese. 

Circuit Breaker CB301 
(RC-5B)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the rear console 
panel.d. 

Tag. then remove all terminated 
wires.e. 

Remove two nuts and lockwashers, then remove CB301 with mounting 
plate.Remove 

two screws to remove the mounting plate from 
CB301.2. 

Installationa. 

Secure CB301 to the mounting plate with two 
screws.b. 

Secure CB301 and the mounting plate to the frame with four screws and 

lock-washers.c. 

Reconnect all terminated 
wires.d. 

Install the rear console 
panel.f. 

P.C. Assembly 
208091. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the cabinet left 
panel.d. 

Lift and remove the catch on the right end of the P.C. board.2 

Installationa. 

Place the P.C. board on the track, then slide it in until there is a firm 
connectionwith 

the contacts of P.C. board 
20126.b. 

Close the 
catch.c. 

Replace the left cabinet 
panel.d. 

Calibrate in accordance with Table 

7-1.6-30 

Kendro Laboratory
-----------
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Repairg. 

P.C. Assembly 20126, RC-5. Serial No. 7500414 & 
Higher;50195. 

RC-5B1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove left and rear cabinet 
panels.d. 

Remove P.C. board 20809 (Paragraph 
6-14).e. 

Tag. then remove all terminated wires on the P.C. 
board.f. 

Remove two screws and spacers and connector 
P304.g. 

Remove two screws, lockwashers, tube clamps, spacers, and relay 
K207.h. 

Remove two screws, lockwashers. and connector 
P101.i. 

Remove screw, lockwasher, and Insulating spacer at right end of relay 
hold-down 

bracket.J. 

Remove screw, lockwasher, and holddown bracket at relay 
K208.k. 

Remove two screws and lockwashers securing relays K204 and 
K205.1. 

Tag and remove relays K203, K204, K205, and 
K208.m. 

Remove four screws and lockwashers securing the P.C. board, then tilt and 
re¬move 

it from the 

cabinet.Figure 

6-49.Removal 
of P.C. 

AssemblyNo. 
20809Figure 6-50.Disconnecting 

Wires Terminating 

atP.C. 
Board No. 

201266-31 

Kendro Laboratory
--------

Kendro Laboratory
12987

Kendro Laboratory
----------

Kendro Laboratory
12987
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Centrifuges2. 

Installationa. 

Set the P.C. board into 
place.b. 

Loosely install four screws and lockwashers at the left side of the P.C. 
board.c. 

Insert two spacers under the relay K207 socket, secure two screws, 
lockwash¬ers, 

and tube clamps, and insert relay 
K207.d. 

Secure the four screws installed in step 

(b).e. 

Insert relays K203, K204. K205, and K208 into the appropriate 
sockets.f. 

Secure relays K204 and K205 with two screws and 
lockwashers.g. 

Secure relay K208 with hold-down bracket, screw, and 
lockwasher.h. 

Insert insulating spacer under right end of hold-down bracket, then 
securewith 

screw and 
lockwasher.i. 

Secure connector P101 with two screws and 
lockwashers.j. 

Secure all terminated 
wires.k. 

Install P.C. board 20809 (paragraph 
6-14).1. 

Replace cabinet 
panels.h. 

Key Switch S202 
(RC-5)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove cabinet front 
panel.d. 

Remove three screws and extend the switch plate 
assembly.e. 

Loosen key switch Inner 
locknut.f. 

Remove key switch outer locknut, then remove the key switch. Unsolder 
twoleads 

from switch 
terminals.2. 

Installationa. 

Insert the key switch and secure the outer 
locknut.b. 

Secure the inner 

locknut.6-32 

Kendro Laboratory
----------

Kendro Laboratory
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SOfVall® Centrifuges Maintenance & 

Repairc. 

Solder the two wires to the terminals at the rear of the switch. Avoid cold 

solderjoints.d. 

Secure the switch plate assembly with three 
screws.e. 

Replace the cabinet front 
panel.i. 

Door Microswitch S301 
(RC-5)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the top deck and console as described in paragraph 6-12, steps 

3through 

8.d. 

Tag. then remove, wires to the door microswitch 
S301.e. 

Remove two screws and remove microswitch.2. 

Installationa. 

Install microswitch with two 
screws.b. 

Connect wires to 
microswitch.c. 

Replace the top deck and 
console.d. 

Reinstall the cabinet 
panels.j. 

Door Hinge Microswitch S301 
(RC-5B)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the top deck and console as described In paragraph 6-12, steps 

3through 

8.d. 

Tag, then remove, all wires to the 
microswitch.e. 

Remove two screws and remove 
microswitch.2. 

Installationa. 

Install the microswitch with two 

screws.6-33 
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CentrifugesFigure 

6-51.Removal 
of Door MicroswitchS301Figure 

6-52.Removing 
Mounting 

Hardwarefor 

Door 
Microswitchb. 

Connect wires to the 
microswitch.c. 

Replace the top deck and 
console.d. 

Reinstall the four cabinet 
panels.k. 

Door Solenoid L301 
(RC-5)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the deck and console as described in paragraph 6-12, steps 3 

through8.d. 

Using an Alien wrench (9/64 in), remove the two Alien head screws holding 

thesolenoid 
assembly to the 

centrifuge.e. 

Straighten the set portion of the wire used to manually operate the solenoid 

toremove the right angle 
bend.f. 

Disconnect the Amphenol plug. the remove the assembly, being careful not 

todamage the wire used to manually operate the 

solenoid.6-34 
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Repair2. 

Installationa. 

Install the solenoid on the centrifuge then fasten it with the two Alien 

headscrews.b. 

Connect the Amphenol 
plug.c. 

Bend the manual operate wire into a right angle bend at the front of the 

centri¬fuge.d. 

Replace the deck and 
console.e. 

Reinstall the four cabinet 
panels.1. 

Door Release Microswitch S303 
(RC-5B)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the top deck and console as described in paragraph 6-12, steps 

3through 

8.d. 

Tag, then disconnect all terminating 
wires.e. 

Remove two screws holding the microswitch to the 

centrifuge.Figure 

6-53.Removing 
Hardware 

MountingDoor SolenoidFigure 
6-54.Disconnecting 

Wires Terminatingat 

Door Microswitch 

S3036-35 



Maintenance & Repair Sorvall® 
Centrifuges2. 

Installationa. 

Mount the microswitch to the centrifuge with the two 
screws.b. 

Reconnect the terminating 
wires.c. 

Replace the deck and 
console.d. 

Reinstall the four cabinet 
panels.m. 

Door Solenoid L301 
(RC-5B)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the deck and console as described in paragraph 6-12. steps 3 

through8.d. 

Tag, then remove all terminating 
wires.e. 

Remove the four screws holding the solenoid to the centrifuge, disconnect 

thespring 
to the pivot arm, then remove the 

solenoid.2. 

Installationa. 

Mount the solenoid to the centrifuge with the four screws and connect 

thespring 
to the pivot 

arm.b. 

Reconnect all terminating 
wires.c. 

Replace the deck and 
console.d. 

Reinstall the four cabinet 
panels.n. 

Tachometer Indicator Ml 

011. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove console rear 
panel.d. 

Tag (+) and (—) wires on 
M101.e. 

Remove both terminal nuts and terminated (+) and (—) 

wires.6-36 
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RepairFigure 

6-55.Removing 
Mounting Hardware 

atDoor 
Solenoid 

L301Figure 6-56.Disconnecting 
Wires 

atTachometer Indicator 

M101f. 

Remove lower left nut. lockwasher, flat washer, and potentiometer 
bracket.g. 

Remove lower right nut. lockwasher, flat washer, and cable clamp, if 
present.h. 

Remove four outer mounting screws and lockwashers, then remove M101 

withmounting 
bracket attached from behind the 

console.i. 

Remove remaining two nuts at top of M101, then remove mounting 
brackets.2. 

Installationa. 

Secure the top of the mounting brackets to M101 with the nuts and 

lock-washers.b. 

Install M101 in the console, then secure with four screws and 
lockwashers.c. 

Secure the potentiometer mounting bracket to the lower left mounting 
bracketwith 

a nut, lockwasher, and flat 
washer.d. 

Secure the cable clamp, if any, to the lower right mounting bracket with a 

nut,lockwasher, and flat 
washer.e. 

Remove the shorting clip from the M101 
terminals.f. 

Using the terminal nuts. secure the (+) and (—) wires to the (+) and (—) 
termi¬nals 

of M101, 
respectively.6-37 
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Centrifugesg. 

Calibrate in accordance with table 

7-1.h. 

Replace the console rear 
panel.o. 

Temperature Indicator 

M1021. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove the console rear 
panel.d. 

On the front panel, loosen the setpoint knob setscrews and remove both 
knobs.e. 

On the rear of the console, disconnect connector J 

105.f. 

Tag the (+) and (—) terminated wires, then remove the terminal nuts and 

theterminated 

wires.g. 

Remove the lower left nut, lockwasher, and Hat washer, and remove the 
cableclamp, 

if 
present.h. 

Remove four outer mounting screws and lockwashers, then remove M 102 
fromthe 

console.1. 

Remove remaining three nuts and lockwashers, and remove brackets 

fromM102.Figure 

6-57. Disconnecting Plug and Wires 

fromTemperature Indicator Ml 

026-38 
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Repair2. 

Installationa. 

Secure mounting brackets to M102 in three places with nuts and 
lockwashers,leaving 

lower left nut and lockwasher 

off.b. 

Install M102 in the console, then secure the brackets with four screws 

andlockwashers.c. 

If cable clamp is available, secure it to the lower left bracket with nut. 
lock-washer. 

and flat 
washer.d. 

Remove the shorting bar from the M102 
terminals.e. 

Using the terminal nuts, secure the (+) and (—) wires to the (+) and (—) 
termi¬nals 

of M102. 
respectively.f. 

Align the key and fully seat connector 
J105.g. 

Install and secure the set-pointer knobs with the 
setscrews.h. 

Install the console rear 
panel.i. 

Calibrate in accordance with Table 

7-1.p. 

Timer (S106 and 
S107)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug power cord from the 
socket.c. 

Remove console rear 
panel.d. 

Disconnect connector PI 03 at rear of 
timer.e. 

Tag. then remove, all terminated 
wires.f. 

Loosen two setscrews. then remove skirted 
knob.g. 

Remove nut and lockwasher from timer shaft in front of console and 
removetimer 

from rear of 
console.2. 

Installationa. 

Install the timer from the rear of the console through the alignment hole in 

thepanel 
with switches facing downward and key way on the shaft facing 

down¬ward.b. 

Secure the timer with the nut and 

lockwasher.6-39 
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Centrifugesc. 

Secure connector P103 and terminated 
wires.d. 

Install the console rear 
panel.e. 

Calibrate in accordance with Table 

7-1.q. 

RATE Control R110 
(RC-5B)1. 

Removala. 

Set main circuit breaker to 

OFF.b. 

Unplug the power cord from 
socket.c. 

Remove console rear 
panel.d. 

Tag. then disconnect, all terminating wires on Rl 

10.e. 

Loosen setscrews, then remove 
knob.f. 

Remove nut and lockwasher from shaft of Rl 10 at the front of the 
console.g. 

Remove Rl 10 through the rear of the 
console.2. 

Installationa. 

Install Rl 10 through the rear of the console with terminals 
down.b. 

Secure Rl 10 with the nut and 
lockwasher.c. 

Install the knob and secure with the 
setscrews.d. 

Connect all terminating wires at proper 
locations.e. 

Install the console rear 
panel.f. 

Calibrate in accordance with Table 

7-1.6-15. 

Door 
Adjustmenta. 

Preparation1. 

Set main circuit breaker to 

OFF.2. 

Unplug the power cord from 
socket.3. 

Remove top deck and console as described in paragraph 6-12, steps 3 through 

8.4. 

Open door. then remove any shims between the moving member of the hinge 
anddoor. 

Retlghten screws 
securely.6-40 
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Repair5. 

While the door is open, remove the counterbalance spring adjuster, then set 

itaside. Close the door 
gentty.6. 

Back off" the bolts that fasten the hinge, then latch to the aluminum mounting 
barsfar 

enough to allow lifting them off the mounting 
bars.7. 

Remove the microswitch and solenoid 
assemblies.b. 

Adjustment of Mounting 

Bars1. 

Loosen the Inboard bar mounting bolts which secure the aluminum bars to 
theframe 

members (four per bar). This will allow the bars to "spring back" to a 
rea¬sonably 

Hat condition. Stand back and "sight" along the top surface of each bar 

toverify this 
flatness.2. 

Shim at each bolt location as necessary to maintain bar flatness when bar bolts 

aretightened (sometimes no shims are required). Torque bolts to 250 in-lbs. If a 
torquewrench 

is not available, tighten with a breaker handle (3/8 in) tightly but not 

exces¬sively.c. 

Hinge Height 
Adjustment1. 

With the door resting on the evaporator flange by its own weight (check that 
latchfinger 

is not caught under striker), shim the door hinge base as follows: find 

thethickness of shim or combination of shims that can be slipped under the ends of 
thehinge 

without lifting the door. Do this for each side of the hinge 

individually.SHIM(3 

PLACES)HINGE7/79RCS/W7Figure 

6-58.Retighten 
Door 

ScrewsFigure 6-59.Shim 
Orientation of the Centrifuge 

Door6-41 
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CentrifugesNOTESubtract 

0.4 nun (0.15 in) from each value and place shims equal 
tothe 

new values under the ends of the 

hinge.Move 

the door left or right to center the latching assembly and securely tighten 

theoutside 
bolts of the hinge. Insert the appropriate shim under the center bolt 

andsecurely tighten 

it.d. 

Latch Height 
AdjustmentThis 

part of the adjustment procedure will establish a height for the latch when the 
fol¬lowing 

two conditions are 
met.• 

The door will latch with a maximum of 22.5 Kg (50 Ib) steady force near 
theouter 

edge of the handle.• 

Seal checking shims are retained with a MINIMUM of 0.45 Kg (16 02) of 
pull.1. 

Shim the latch (same thickness of shims under both ends of the latch base) 
untilthe 

edge of the striker on the door is approximately 1.6 mm (I/16 in) above the 
edgeof 

the latch finger on the centrifuge deck. The shims should be positioned as 

fol¬lows:2. 

Lift the door and place four seal check strips in the evaporator seal ring at 2, 4, 
8,and 

10 o'clock 
positions.3. 

Close the door and exert a steady downward force on the handle. Pull the strips 
andcheck 

for 
drag.4. 

Shim the latch up as high as possible while maintaining seal contact. The 
lightestclosing 

force which still achieves drag on the test strips is required. Tighten 
latchbolts 

to 250 

in-lbs.SHIM2 

PLACES)LATCH7 

79RCS 

108Figure 

6-60. Shim Orientation for the Centrifuge Door 

Latch6-42 
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Repaire. 

Reinstallation of 
Components1. 

Reinstall counter spring adjuster and adjust so that door will not strike the 
latchwhen 

allowed to fall from the fully open 
position.2. 

Refit the solenoid. Shim as necessary with special rectangular 0.8 mm (1/32 

in)shims. 
The interlock pin must travel free. Refit and adjust the 

microswitch.3. 

Reinstall the deck and console and check that neither hinge nor latch 
interfereswith 

the lip of the deck cover in any 

position.6-16. 

Refrigeration 
Maintenancea. 

Compressor Resistance 

ValuesTecumseh 

compressor motor resistance values are measured across compressor 
termi¬nal 

leads. Approximate resistance of motor windings at ambient temperature of 
25°C(77°F) 

is given in Table 6-1. Resistance of both windings is measured across 
compressorterminals 

R and S to common 

C.b. 

Compressor 
BurnoutIf 

a compressor failure has been determined, it will be necessary to replace the 
completecondensing 

assembly. In this case, a determination must be made of the type of 
burn¬out 

that has occurred so that the evaporator liner can be cleaned 
accordingly.Two 

types of burnouts can occur: a standing burnout or a running burnout. These 
canbe 

determined by smelling and visually examining the 
refrigerant.1. 

Open a service valve while holding a white cloth or white tissue over the opening 
tocatch 

a few drops of 

oil.2. 

Sniff the refrigerant; an acrid odor indicates a 
burnout.3. 

Examine the refrigerant. If the oil is clean, a standing burnout is indicated and 

thecontamination of the evaporator liner will not be 

extensive.Table 

6-1. Tecumseh Compressor Motor Resistance 

ValuesTecumseh 

ModelAH2511JAH2466AJE150JB100ResistanceSTART1-53-63-66-9Range 
(Ohms)BOTH2-5}3-6}4-7)7-10}Terminal StripLocationcS^R000C 

S 

R6-43 
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CentrifugesIf 

the oil is contaminated, a running burnout is indicated. Refer to paragraph 6-16 

forcleaning 

procedure.c. 

Triple Sweep Evacuation of Refrigerant and 
Charge1. 

Connect a System Analyzer to the HIGH and LOW service valves; then connect 

tovacuum 
pump, and evacuate the system at 30 inches vacuum 

pressure.CAUTIONDo 

not mix refrigerant F12 and F502. Chemical reaction may cause 

re¬frigerants to mix with oil and produce contamination in the 

system.2. 

Break the vacuum with the refrigerant to be used for charging the system, 
thenvapor 

charge to 3-5 psi gauge pressure. Evacuate the system to 30 in 
vacuum.3. 

Repeat step 2 twice prior to a final charge of 32 oz of 

refrigerant.LOW 

SERVICEVALVESYSTEMANALYZERVACUUMPUMP7 

79RCS 

109Figure 

6-61. Cleaning and Charging the Refrigeration 

System6-44 
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Repaird. 

Checking Refrigerant 
Charge1. 

Prepare the centrifuge by running the SS-34 rotor at 20 000 rpm for about 30 
min¬utes 

with the RUN cycle temperature control (blue set pointer) at -3°C. The 
ambientroom 

temperature should be about 
25°C.2. 

Connect a System Analyzer to the HIGH and LOW service ports and check 

thecharge 
at the HIGH and LOW pressure ports. Gauge pressure should be in the 

fol¬lowing 
ranges for the RC-5 and 

RC-5B:HIGH 

Pressure Side: 195 to 240 

psiLOW 

Pressure Side: 8 to 12 

psiCompressorCurrent 

Draw: 10 - 

13Ae. 

Leak 
Detection1. 

With the system in operation, use an electronic leak detector in accordance 

withmanufacturer's 
instructions.2. 

If necessary, normal shop techniques using a concentration of water and soap 

areeffective.f. 

Evaporator Liner 
Cleaning1. 

After removing the condensing assembly (paragraph 6-13). remove the filter 
drierfrom 

the HIGH pressure side 
fitting.2. 

Using liquid refrigerants 11 or 113, flush the evaporator liner through the 

HIGHpressure 
side fitting into the capillary tubing through the evaporator and out 

theLOW 
pressure side suction tubing. Refrigerant 502 may be used as a 

refrigerantpressure.3. 

Use a white cloth or soft paper to monitor the flushing. When the system is 
clean,flush 

the system with dry refrigerant 

502.6-45/6-46 
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ProceduresSection 

7CALIBRATION 

PROCEDURES7-1. 

GeneralThis 

section provides Information necessary to maintain optimum system performanceby 

performing individual checks and adjustments to calibrate specific circuit functions.The 

calibrations are necessary only as a result of specific parts replacements and 
sys¬tem 

aging and are performed only when referenced within the various sections of 

thismanual.7-2. 

Calibration 

SequenceSince 

some circuit functions are dependent on and interrelated with others, the 
calibra¬tion 

procedures must be performed In specific sequence. Table 7-1 contains 
columnsentitled 

ITEM REPLACED, REPLACEMENT REFERENCES, and CALIBRATION 

SE¬QUENCE. 
The ITEM REPLACED column lists all parts requiring calibration due to 

re¬placement 
or aging. The REPLACEMENT REFERENCE column provides a cross-refer¬ence 

to specific paragraphs associated with troubleshooting or replacement procedures.The 

CALIBRATION SEQUENCE column provides sequential step references 
subordi¬nate 

to paragraph 7-6 or 7-7 and denotes which calibration procedures must be 
per¬formed 

for the listed part. The step references are sequential and are used only in a 
left-to-right 

numerical progression as 

shown.7-3. 

Calibration Criteria and Adjustment 

LocationsAmbient 

room temperature must not exceed 25°C and should remain stable when 
per¬forming 

the calibrations. Also, power supplied to the centrifuge must be stable 

andconstant. Unless otherwise specified, all test points (TP) and potentiometer (R) 
adjust¬ments 

are located on printed circuit board No. 50059. Figure 7-1 locates these 
items.Tables 

7-2 and 7-3 describe the test points and calibration for P.C. Board. PN 

50059.7-4. 

Personnel 

Safety7-1 



Calibration Procedures Sorvall® 

Centrifuges7-5. 

Test Equipment 

RequiredVolt/Ohmeter: 

Simpson 260, Triplet (FET-310) or 

equivalent.Precision 

Resistor. 149.79 ohm. 0.1%. Precision Resistor. 106.15 ohm. 

0.1%.Ammeter 

(clamp-on type): Triplet Model 10 or 

equivalent.Portable 

TachometerThermometer: 

McAlaster No. 39682 (-35°C to -50°C) or 

equivalent.7-6. 

Calibration 
Proceduresa. 

Speed Indicator Ml 01 Zero 

AdjustThe 

meter pointer should indicate zero at zero rotor 

rpm.1. 

Set the main circuit breaker to 

OFF.2. 

While gently tapping face of indicator Ml 01, turn front access zero adjust 
clock¬wise. 

until pointer aligns with zero Indication during the 
upswing.b. 

Temperature Indicator M102 Zero 

AdjustThe 

temperature pointer (black) should indicate -20°C when the main circuit breaker 
isat 

OFF.1. 

Set the main circuit breaker to 

OFF.2. 

While gently tapping the face of M102, turn the front access zero adjust until 

thetemperature pointer aligns with -20°C 
indication.c. 

Speed Control Potentiometer 

R106This 

is a mechanical alignment of SPEED selection for reference 
only.1. 

Turn the SPEED control knob fully counterclockwise, then loosen the two knob 

set-screws.2. 

Align the knob 0 (zero) indication with the SPEED indication and secure the 

twosetscrews.d. 

Source 

PowerThis 

is a check of the main power to assure proper operation of 
centrifuge.1. 

Check the source 

voltage.7-2 



Sorvall® CentrifugesCalibration 
Procedures2. 

The source voltage must be within 1.0% of the power rating specified on the back 
ofthe 

centrifuge.e. 

Torque Trimmer Potentiometer 

R204This 

component limits current drawn by the drive motor to govern rotor 
speed.1. 

Install an SS-34 rotor and latch the chamber 
door.2. 

Set the SPEED control to 21 000 

rpm.3. 

Place the system in the RUN 
mode.4. 

Adjust the blue pointer exactly below the black pointer to activate the 
refrigerationsystem.5. 

Position the clamp-on ammeter over the black or white heavy gauge wires 
comingfrom 

the main power 
switch.6. 

After drive motor speed has stabilized and the compressor achieves stable 
opera¬tion. 

adjust potentiometer R204 for maximum rotor speed while not exceeding 30 

Atotal current draw. Allow speed stabilization after adjustment then recheck 
therotor 

speed and current 

draw.§1=3 

ZERO SPEED 

DETECTORg=TP1 

0TP2 

QSPEED CONTROL TP3 

Qr—— 

^~^— 

—iR44, 

-<=>-R-epTEMP. 

CONTROL"^ 

^31.| 
<=<0>E| 

015POWER 

STP9QOVERSPEED 

DETECTOR| 

| H73 
P^~ 

~\\ 

-, 

^0\/ENFORCED 

TIMING 
CKTTEMP. 

CONTROLr 

RB4 

pTpeQTP70TP8QI 

R42 

T3R4 

3"^LY 

|————bFigure 

7-1. Test Point and Adjustment 
Locations/orP.C. 

Board Assembly, PN 

500597-3 



Calibration ProceduresSorvall® 

CentrifugesTable 

7-1. Calibration 

SequenceITEM 

REPLACEDTachometer 

Indicator 

M101Temperature 
Indicator 

M102PC 

Assembly, PN 

50059Speed 

Control 

R106Torque 

Trimmer 

R204Resistance 
Temperature Detector 

(RTD)Tachometer-GeneratorTachometer 

Indicator Adjust 

R109Drive 

MotorSaturable 

ReactorTransformer 

T201TimerSpeed 

Switch (Rate Control 

RC-5B)REPLACEMENTPARAGRAPH6-14, 

n6-14, 

o6-14 

f,g—6-56-14, 

a——6-46-66-14, 

c6-14, 

p6-14, 

qCALIBRATION 

SEQUENCEPerform 

steps (a) through (o) in paragraph7-6 
in the numerical sequence 

given1abacdbgaddd0*2gddcIfgaai3ifhgg4jhff5kcee6ghh7i8b9J10kni12m13n14*See 

paragraph 

7-78/79RCS/1587-4 



Son/all® Centrifuges Calibration 
Procedures7. 

Set the main circuit breaker to OFF, then remove the clamp-on 
ammeter.f. 

Speed Control Low Speed Potentiometer (R18) and High 

SpeedPotentiometer 
(R9) 

SetThis 

calibrates the speed control circuit for accurate control of rotor 
speed.1. 

Install an SS-34 rotor, then latch the chamber 
door.2. 

Connect the portable tachometer to the SPEED indicator (-) minus terminal 

andpotentiometer R109 center tap located behind the console on the RC-5. On the 
RC-5B, 

connect the portable tachometer to the tachometer jacks on the front 
panel.3. 

Set the SPEED control to 1000 

rpm.4. 

Place the system in the RUN 
mode.5. 

Adjust potentiometer R18 for a tachometer indication of 1000 

rpm.6. 

Set the SPEED control to 20 000 

rpm.7. 

Adjust potentiometer R9 for a tachometer indication of 20 000 rpm. If full 
counter¬clockwise 

adjustment does not result in 20 000 rpm Indication, adjust torque 
trim¬mer 

potentiometer R204 until 20 000 rpm is 
indicated.3. 

Speed Indicator Ml 01 Tracking Adjustment 

Potentiometer(R109)This 

procedure adjusts the full range of speed 
indication.1. 

Install an SS-34 rotor and latch the chamber 
door.2. 

Place the system in the RUN mode. Connect the portable tachometer to the 
SPEEDindicator 

(-) minus terminal and potentiometer R109 center tap on the RC-5. 
Onthe 

RC-5B. connect the tachometer to the tachometer jacks on the front 
panel.3. 

Operate alternately at 1000 rpm and 20 000 rpm, then adjust potentiometer 
R109until 

the error at both speeds is 
minimized.h. 

Overspeed Detector Potentiometer 

(R73)This 

procedure adjusts the overspeed detection circuitry for RUN mode disable 
at22 

000 rpm ± 200 

rpm.1. 

Install an SS-34 rotor and latch the chamber 
door.2. 

Adjust potentiometer R73 to disable the RUN mode when the motor speed is 
at22 

000 rpm ± 200 

rpm.7-5 



Calibration Procedures Sorvall® 
Centrifugesi. 

Power Supply, Temperature Control: +5 V (R7) and +10 V 

(R4)This 

procedure adjusts the temperature control power supply to +5 V and +10 V 

outputvoltage.1. 

Set the circuit breaker to 

OFF.2. 

Connect the dc voltmeter between TP-1 (-) and TP-7 

(+).3. 

Place the system in the HOLD 
mode.4. 

Adjust potentiometer R4 for +10 

Vdc5. 

Set the main circuit breaker to 

OFF.6. 

Connect the dc voltmeter between TP-1 (-) and TP-9 (+), observing proper polarity 
ofthe 

test 
leads.7. 

Place the system in the HOLD 
mode.8. 

Adjust potentiometer R7 for +5 Vdc indication on the 
voltmeter.9. 

Set the main circuit breaker to 

OFF.10. 

Remove the 
voltmeter.j. 

Temperature Indicator M102 Deflection Adjust 

-20°CPotentiometer 
(R41) and +40°C Potentiometer 

(R40)This 

procedure adjusts M102 for zero and full scale 
indications.1. 

Set the circuit breaker to 

OFF.2. 

Place the centrifuge system in the HOLD 
mode.3. 

Adjust potentiometer R40 fully counterclockwise.4. 

Referring to figure 7-2, place the 106.15 ohm precision resistor in the 
circuit.5. 

Adjust potentiometer R41 for a -20°C indication. Remove the 106.15 ohm 
resistor.6. 

Referring to figure 7-2, place the 149.79 ohm precision resistor in the 
circuit.7. 

Adjust potentiometer R40 for a +40°C indication 

.8. 
Repeat steps 4 through 7 until -20°C and +40°C indications are 

obtained.9. 

Set the main circuit breaker to 

OFF.10. 

Remove the precision resistor and reconnect the original circuit as shown in 

figure7-2.7-6 



Son/all® CentrifugesCalibration 

ProceduresWHITE 

WIRESNOS403&411REMOVED 

FROMTB 

3067/79RCS/111Figure 

7-2. Test Setup/or Temperature Meter Deflection 
Adjustmentk. 

Rotor Speed Temperature Differential Set-Point Calibration 

at20 

000 Rpm 

(R41)This 

procedure compensates for the temperature differential between the rotor and 

thechamber 
at 20 000 

rpm.1. 

Install an SS-34 rotor with two tubes balanced and half full of alcohol or other 

anti-freezing 
liquid prechilled to 

+2°C.2. 

Set the RUN mode set-pointer to 
-3°C.3. 

Operate in the RUN mode at 5000 rpm until the temperature indication stabilizes 

at-3°C, 
and then at 20 000 rpm for 45 minutes. With the brake on, allow the rotor 

todecelerate to a complete stop. Then, record the 
temperature.4. 

At zero rpm, quickly place a thermometer into one tube for three minutes, 

thenquickly 
into the second tube for two minutes. The desired temperature of the 

mate¬rial 
in the rotor is +2°C with the pointer set at 

-3°C.5. 

Adjust potentiometer R41 until the -3°C set-pointer indication is 5°C colder 
thanthe 

temperature recorded in step 4 — clockwise rotation will increase the rotor 

tem¬perature 
while moving the temperature pointer downward 

.Rev. 
5/937-7 



Calibration Procedures Sorvall® 
Centrifuges6. 

Repeat steps 2 through 5 until -3°C set-pointer is 5°C below the temperature 

re¬corded 
in step 

4.1. 

Temperature Control Set-Points Potentiometer (R42 and 

R43)This 

procedure establishes the RUN and HOLD mode compressor set 
points.1. 

Set the main circuit breaker to 

ON.2. 

Install an SS-34 rotor and latch the chamber 
door.3. 

Set the RUN mode set point to 5°C below indicated 
temperature.4. 

Set the HOLD mode set point to 5°C above Indicated 
temperature.5. 

Connect the dc voltmeter to TP-1 (-) and the collector of transistor Q15 (+). 
Meterindication 

should be greater than 4.5 

Vdc.6. 

Move the HOLD set-pointer toward the back temperature indicator pointer until 
theHOLD 

pointer is exactly over the black temperature indicator pointer. The 
voltageshould 

switch to lower than 1.0 

Vdc.7. 

If the voltage change occurs above or below the set-pointer, align the 
set-pointerwith 

the black indicator and adjust potentiometer R42 
accordingly.8. 

Set the SPEED control to 1000 

rpm.9. 

Be sure the rotor is secured and the chamber door 
latched.10. 

Set the HOLD mode set point to 5°C above indicated 
temperature.11. 

Set the RUN mode set point to 5°C below Indicated 
temperature.12. 

Place the system in the RUN 

mode.13. 

The meter indication should be less than 1.0 V 

dc.14. 

Move the RUN set point towards the black temperature indicator pointer until 

thepointer 
is completely aligned with the black temperature Indicator pointer. 

Thevoltage 
should switch to greater than +4.5 

Vdc.15. 

If the voltage change occurs above or below the set point, align the set point with 
theblack 

indicator, then adjust potentiometer R43 
accordingly.m. 

Overtemperature Detection Set-Pointer 

(R58)This 

procedure adjusts the overtemperature set point to inhibit, or disable the 
operationof, 

the RUN 

mode.1. 

Set the main circuit breaker to 

ON.7-8 



Sorvall® Centrifuges 
Calibration 

Procedures2. 

Set the RUN mode set-pointer at 10°C to 15°C below indicated 
temperature.3. 

Set the HOLD mode set point to coincide with the Indicated 
temperature.4. 

Be sure that rotor is secured and the chamber door is 
latched.5. 

Set the SPEED control to 0 

rpm.6. 

Place the system in the RUN mode. The centrifuge ON switch on the RC-5 or 
theSTART 

switch on the RC-5B should 
light.7. 

Slowly decrease the HOLD set point to 2°C below the indicated temperature. 

Thesystem 
should transfer to the HOLD mode — the centrifuge ON switch lamp 

shouldswitch 
to OFF and the OFF lamp should illuminate on the RC-5. For the RC-5B, 

theSTART 
lamp should go 

OFF.8. 

If the conditions of step 7 are not obtained, adjust R58 
accordingly.n. 

Compressor Timing Potentiometer 

(R84)This 

procedure adjusts the HOLD and RUN mode ON and OFF duty 

cycles.NOTEDuty 

cycle timing Potentiometer (R84) is a factory-set critical 
adjust¬ment, 

utilizing waveshape and timing set observations. The 
followingsteps 

may be used only as a last resort in absence of factory or 

depotfacilities.1. 

Install an SS-34 rotor and latch the chamber 
door.2. 

Set the SPEED control to 1000 

rpm.3. 

Place the system In the HOLD 
mode.4. 

Record the duration of the compressor ON and OFF times cycles, when the 

tem¬perature 
pointer rises above the HOLD set 

point.5. 

Place the system In the RUN 
mode.6. 

Adjust the RUN set point pointer to the left of the temperature indicator to turn 

thecompressor 

ON.7. 

Record the compressor OFF time cycle when the RUN set point is quickly moved 
tothe 

right and then back to the left of the temperature 
pointer.8. 

Adjust potentiometer R84 until the recorded durations in step 4 are 13 to 15 
sec¬onds 

on and 108 to 132 seconds off; and the recorded off duration in step 7 is 36 
to44 

seconds.7-9 
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Centrifugeso. 

Timer Control Knob and Switch Adjust (S106 and 

S107)This 

procedure adjusts the mechanical adjustment of control knob and 
switches.1. 

Set the main circuit breaker to 

ON.2. 

Make certain that the rotor is secured and the chamber door 
latched.3. 

Set the SPEED control to 1000 

rpm.4. 

Press and hold the ON switch on the RC-5 or START switch on the RC-5B. 
thenrotate 

the timer control shaft counterclockwise until the RUN mode stays ON, 
thenrelease 

the ON switch on the RC-5 or START switch on the 
RC-5B.5. 

Rotate the timer control shaft counterclockwise until the RUN to HOLD mode 
tran¬sition 

occurs.6. 

Align and secure the timer control knob STOP position with the console 

verticalmark.7-7. 

RC-5B Automatic Rate Controller 
CalibrationThis 

test is performed with an SS-34 rotor installed in centrifuge. The test 
Instrumentrequired 

is a portable digital tachometer with test leads, or 

equivalent.Perform 

test as 
follows:1. 

Check that power outlet supplies proper power rating as specified on name 
plate.2. 

Check that main power cord is plugged into power 
outlet.3. 

Set main circuit breaker to 

OFF.4. 

Facing the control panel, remove the front and right side panels of the centrifugeand 

rear cover of control 
panel.5. 

In base, unclip the motor silencer enclosure and lower it enough to observe 
brushlift 

mechanism 
operation.6. 

Check condition of brushes for excessive wear. Replace If 
necessary.7. 

Set main circuit breaker to 

ON.8. 

Press SLOW 
switch.9. 

Observe brush mechanism for proper 
operation.10. 

Press SLOW switch for OFF position, observing the following: relay K407 

shoulddisengage, 
and brush lift return to 

normal.7-10 
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Calibration 

Procedures11. 

Press SLOW switch for ON. Relay K407 should energize to enable the brush 

mecha¬nism.12. 

Check that door is 

open.13. 

Set rate at 60, connect portable tachometer at the control 
console.14. 

Press both START and DOOR switches at the same 

time.15. 

Check for proper drive motor 
operation.16. 

Check for proper brush 

tension.NOTECheck 

that rotor is rotating at a 60 rate. Increase rate potentiometer 
to0. 

Be sure rotor does not switch to normal RUN cycle with the door 

fullyopen.17. 

Set portable tachometer to indicate frequency 
readings.18. 

Check tachometer for a speed indication of 250 Hz/min with the chamber door 

fullyopen.19. 

Rate Control 
Calibration:a. 

Turn rate control potentiometer Rl 10 to maximum limit by turning fully 
clock¬wise 

facing the back of the 
centrifuge.b. 

On P.C. Assembly No. 50155,tum potentiometer R14 to a fully clockwise 
posi¬tion 

and stop, then slowly turn back in a counterclockwise direction until 
thefirst 

fully horizontal position is 

obtained.NOTEFor 

a fine adjustment, turn potentiometer R14 in a clockwise direction 

toincrease or counterclockwise direction to 
decrease.c. 

Press door switch S301; the compressor should start 
operating.d. 

Set timer to the OFF 
position.20. 

Close centrifuge 

door.21. 

Set timer to HOLD 
position.22. 

Press START switch for 

ON.23. 

Observe that transfer point occurs between 170 Hz to 180 Hz when 
accelerating.24. 

Observe that transfer point occurs between 110 Hz and 120 Hz during 

deceleration.7-11 
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Centrifuges25. 

Repeat step 19. c and d as required to get the proper 
calibration.26. 

For fine adjustments, turn potentiometer R14 counterclockwise to increase 

orclockwise to 
decrease.27. 

When proper transfer is achieved, set timer to 

OFF.28. 

With rotor at rest, set timer to 

HOLD.29. 

Press START switch. Check lapsed time Indicator from zero 

rpm.30. 

Set to transfer 

point.NOTEThe 

transfer point should not exceed a 3-minute duration. If the 
transferexceeds 

3 minutes, the rate controller P.C. board No. 50155 should 

bechanged.31. 

Set main power switch to 

OFF.32. 

Replace silencer in proper position around the drive 

motor.33. 

Replace all side and rear panels 

removed.Table 

7-2. Test Point Description 

forP.C. 
Board. PN 

50059TP-l 

CommonTP-1 
- TP-2 0 to 120-150 Vdc Speed Control 

OutputTP-3 
- TP-4 0-11 Vdc Zero Speed 

DetectorNOTEFloating 

power supply, tachometer signal comes in and must 
floatbecause 

of operation of speed control. (Do not go to 

ground.)ORPM 

0 Volts above 100 RPM 11 

VdcTP-4 

Common to 0 speed detector and overspeed 
detector.TP-5 

To monitor tach signal when and if test rig becomes 
available.TP-6 

With scope will measure 0-5V pulse every 1.25 seconds. Counts 
forhold 

mode.7-12 
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Calibration 

ProceduresTable 

7-2. Test Point Description 

forP.C. 
Board, PN 50059 

(Continued)NOTERefrigeration 

system will also be off for two, minimum of 40 seconds 
onrun 

cycle. Hold mode compressor is on no longer than 15 seconds 
andmust 

be off for two 
minutes.TP-7 

- TP-1 10 Vdc Temperature Control Power Supply. Lights lamps in 
PhotoCell 

and power for temperature meter bridge 
circuit.TP-8 

- TP-1 Controls compressor 0 Volts Compressor on, 5 Vdc Compressor 

off.TP-9 

- TP-1 5 Vdc power to temperature control 

logic.Table 

7-3. Potentiometer Adjustment 

forP.C. 
Board. PN 

50059R4 

TP-1 - TP-7. 10 Vdc Temperature Control Pilot and Bridge 

Circuit.NOTEAdjust 

R4 before adjusting 

R7.R7 

TP-1 - TP-9. 5 Vdc Power to Temperature Control 
Logic.R9 

Speed Control High rpm Setting 20 000 

rpm.R18 

Speed Control Low rpm Setting 1000 

rpm.*R40 

Temperature Control Indicating Needle +40 Set 

Point.*R41 

Temperature Control Indicating Needle -20 Set 

Point.NOTEUse 

temperature calibrating test set when adjusting R40 and 

R41.*R42 

Temperature Control Orange Pointer (hold). Adjust to 

turnCompressor 
on when Temperature Indicating Needle meets 

HoldTemperature Set 

Point.7-13 
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CentrifugesTable 

7-3. Potentiometer Adjustment 

forP.C. 
Board, PN 50059 

(continued)*R43 

Temperature Control Blue Pointer (run). With rotor in 
position,operate 

centrifuge at approximately 1000 rpm. Adjust to 

turnCompressor Off when Temperature Indicating Needle 
meetsRun 

Temperature Set 

Point.*R58 

Temperature Control Overtemperature Detector. Adjust to 
cutpower 

to Centrifuge Drive when Temperature Indicating 
Needlereaches 

a point 3°C higher than Red (hold) Pointer 
Setting.R73 

Overspeed Detector. Adjust to cut power to Centrifuge Drive 
whenrpm 

exceeds 21 000 
rpm.R84 

Adjust 1.25 Second Pulse for Refrigeration 

System.NOTEDo 

not adjust. Adjustment made in 
factory.* 

When adjusting potentiometers R40, R41. R42, P43. and R58. disconnect one 
com¬pressor 

lead from relay K201 to prevent compressor from cycling on and off. 
Holdcycle 

has a two minute time delay after each 15 second cycle. This time delay 
maybe 

avoided when callibrating R42 by placing one probe of VOM meter on 
collectorlead 

of Q15 and other probe on 

TP-1.Meter 

will read 5 Vdc when compressor is in off cycle and will read 0 volts when 
com¬pressor 

is in run cycle. Temperature calibrating test set may also be used on 
adjust¬ments 

R42, R43. and R58 using variable 

setting.7-14 
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PartsSection 

8ILLUSTRATED 

PARTS8-1. 

GeneralThis 

section provides illustrations of RC-5 and RC-5B assemblies which are keyed, 
byitem 

numbers, to accompanying parts lists. The parts lists provide a part number 

anddescription for each item called out on the Illustrations. When ordering 
replacementparts, 

specify the part number and description, and the serial number and model of 

thecentrifuge.8-2. 

IndentationParts 

in these lists are indented to indicate item relationships. The following is an exampleof 

the indentation system used in the description 

column.Assembly 

and/or component• 

Detail Part or Subassembly of Assembly and/or Component• 

Attaching Hardware (if applicable) for Detail Part or 
Subassembly•• 

Part of Detail Part or 
Subassembly•• 

Attaching Harware (If applicable) for Assembly or 

ComponentNOTENormally, 

only special attaching hardware is listed. Except for any 
specialitems, 

all hardware is stainless steel in standard sizes that can be 

obtainedlocally.8-1 

User
******Note*******Effective January 1, 2003 The Sorvall RC-5 centrifuge will no longer be supported.  Parts will be supplied if currently in Kendro stock until depletion.  Once depleted, parts will no longer be available.



Table 8-1.  RC-5 Parts List
(Key to Figures 8-1 through 8-7)

RC-5
GYRO ACTION DRIVE

FIGURE ITEM P/N DESCRIPTION
8-1 1 20466 Gyro Action Assembly
8-1 2 20474 ! Tapered Spindle and Pin Subassembly
8-1 3 20468 ! Bearing Housing  (Not Available)
8-1 4 12734 ! Bearings
8-1 5 20109 ! Neoprene Cover Seal
8-1 6 20464 ! Bearing Shaft Assembly

RC-5
CENTRIFUGE DRIVE MOTOR ASSEMBLY

8-2 15 12220 ! Motor Assembly
8-2 23 20470 ✴   Lower Cap
8-2 25 20507 ✴   Tie Rod
8-2 34 12220 ✴   Belleville Spring Water
8-2 35 61815 ✴   Flange Nut
8-2 1 12220 ✴  Upper Cap

8-2 22 12106 ! Tachometer-Generator
8-2 21 06042 ✴   Tachometer-Generator Adapter
8-2 20 60554 ✴  Flex Lock Nut

8-2 19 61860 ! Pan Head Machine Screw
! 

8-2 18 61496 ! Washer #5 int. Tooth Lock
8-2 14 20482 ! Cord and Plug Assembly
8-2 26 20463 ! Plate and Brush Holder Assembly
8-2 24 20478 ✴   Insulating Disc
8-2 27 61436 ✴✴✴ ✴   Brush Spring
8-2 28 12284 ✴✴✴ ✴   Brushes
8-2 29 61756 ✴  Contact Spring, Brush Warning
8-2 16 12751 ! Armature Assembly with Bearings
8-2 17 204672 ✴   Slinger✴
8-2 30 62811 ✴   Spring Finger 0.814 I.D. Preload
8-2 31 20483 ✴   Spacer (shim)
8-2 32 20509 ✴   Spacer (shim)
8-2 33 20510 ✴   Spacer (shim)

Page 8-2
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Table 8-1.  RC-5 Parts List (Continued)
(Key to Figures 8-1 through 8-7)

RC-5
CENTRIFUGE DRIVE MOTOR ASSEMBLY

FIGURE ITEM P/N DESCRIPTION
8-2 7 20562 ! Motor Mounting Plate Assembly
8-2 8 25001 ✴✴✴ ✴   Mounting Cushion
8-2 9 20122 ✴✴✴ ✴   Mounting Plate
8-2 10 60669 ✴✴✴ ✴   Stem Bushing (rubber)
8-2 11 20182 ✴✴✴ ✴   Spacer (stainless steel)
8-2 12 20184 ✴✴✴ ✴   Rubber Seal Ring (use 20562)
8-2 5 60667 ✴✴✴ ✴   Flat Head Machine Screw
8-2 6 20135 ✴✴✴ ✴   Retaining Plate
8-2 13 20533 ! Fan
8-2 2 20462 ! Lower Coupling Assembly
8-2 3 61760 ✴✴✴ ✴   Flat Socket Head Machine Screw
8-2 4 20481 " Sleeve

RC-5
Control Console

FIGURE ITEM P/N DESCRIPTION
8-3 1 12251 Door Switch Assembly S108
8-3 2 12248 Indicator Light Assembly, BRUSHES

DS102, REFRIG, DS103
8-3 3 12249 Indicator Light Assembly POWER DS104
8-3 4 20855 Potentiometer R106 SPEED Control
8-3 5 66639 Meter M101 rpm Indicator
8-3 6 12819 Meter M102 TEMPERATURE Control
8-3 7 12252 BRAKE Switch Assembly S109
8-3 8 12250 OFF Switch Assembly S110
8-3 9 12312 ON Switch Assembly S111
8-3 10 20868 Timer, 2 Hr., 115 Vac/60 Hz
8-3 10 20867 Timer, 2 Hr., 115 Vac/50 Hz
8-3 11 20829 Potentiometer, R107, Tach Trimmer
8-3 83187 ! Lamp only for above Indicator

Page 8-3
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Table 8-1.  RC-5 Parts List (Continued)
(Key to Figures 8-1 through 8-7)

RC-5
LOWER CONTRTOL PANEL

FIGURE ITEM P/N DESCRIPTION
8-5 1 904462 ! Braking Resistor R202, 55W
8-5 2 20938 Buck Boost Transformer T202
8-5 3 12731 Relay K201, Refrigeration
8-5 4 12919 Relay K202
8-5 5 20126 P.C. Board, Lower Control Panel
8-4 1 65984 ! Relay K208, K203, K204, K206
8-4 2 65984 ! Relay K205
8-4 63116 ! Relay K208, K204, K206, Hard wired (old) RC-5
8-4 65927 ! Relay K205, Hard wired (old) RC-5
8-4 61968 ! Relay K203, Hard wired (old) RC-5
8-5 6 20145 Transformer T201
8-5 7 923627 Rectifier CR201
8-5 8 61960 Rheostat R204
8-5 14 65997 Terminal Board, TB201
8-5 15 62902 Terminal Board, TB203

RC-5
REFRIGERATION

Original Configuration

FIGURE ITEM P/N DESCRIPTION
8-6 91470 Filter Drier
8-6 20258 Suction Line
8-5 12 91392 Fan Motor
8-5 10 91983 Run Capacitor
8-5 10 91981 Start Capacitor
8-5 10 91986 Potential Relay
8-5 91987 Fan Blade
8-5 9 12139 Condensing Assembly

66952 Teflon Seal (Large)
61768 Teflon Seal (Small)

8-6 12236 Evaporator
8-6 20654 Tube, Filter to Service Valve (Flair)
8-6 22011 Tube, Filter to Service Valve (Rotalock)

Page 8-4.1

User
******Note*******Effective January 1, 2003 The Sorvall RC-5 centrifuge will no longer be supported.  Parts will be supplied if currently in Kendro stock until depletion.  Once depleted, parts will no longer be available.



Table 8-1.  RC-5 Parts List (Continued)
(Key to Figures 8-1 through 8-7)

RC-5
REFRIGERATION

(Instruments with condensers replaced after July 1999)

FIGURE ITEM P/N DESCRIPTION
8-6 91470 Filter Drier
8-6 20262 Suction Line
8-5 12 91392 Fan Motor
8-5 10 92733 Run Capacitor
8-5 10 92734 Start Capacitor
8-5 10 92732 Potential Relay
8-5 91987 Fan Blade
8-5 9 12139 Condensing Assembly

66952 Teflon Seal (Large)
61768 Teflon Seal (Small)

8-6 12236 Evaporator
8-6 22011 Tube, Filter to Service Valve (Rotalock)

RC-5
ELECTRICAL

FIGURE ITEM P/N DESCRIPTION
8-6 1 12987 P.C. Board Assembly
8-6 2 50798 Key Switch S303
8-6 3 64585 Circuit Breaker CB301
8-6 4 60817 Fuse F302, 3A (Not Available)
8-6 5 68019 Fuse F301, 10A, 32V Slo Blo (Not Available)
8-6 6 61421 Saturable Reactor, 205-230 Vac/60Hz
8-6 6 616474 Saturable Reactor, 220 Vac/50 Hz
8-6 7 20747 Brush Warning Box
8-7 1 64067 Microswitch S301, Door Interlock
8-7 2 12237 Door Solenoid L301
8-7 3 65785 Fan Assembly (Not Available)
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Sorva 11® CentrifugesIllustrated 

Parts20535Figure 

8-1. RC-5 Parts Location, Gym Action Drive 
Assembly8-5 
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Illustrated PartsSorvall® 

Centrifuges23 

22 2120 19 

188-6Figure 8-2. RC-5 Parts Location, Motor Tachometerand 

Lower Coupling Assembly 
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Illustrated PartsSon/all® 

Centrifuges923626Figure 

8-4. RC-5 Parts Location, PC Board 20126, Lower Control 

Panel8-8 
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CentrifugesEVAPORATOR 

ASSYPROTECTIVE SHIELD (UNDER 
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8-6. RC-5 Parts Location, Cabinet, Front 

View8-10 
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Table 8-2.  RC-5 Hinge Assembly
(Key to Figure 8-9)

RC-5
Hinge Assembly

FIGURE ITEM P/N DESCRIPTION
8-9 1 20715 Hinge Support
8-9 2 20717 Hinge (Not Available)
8-9 3 20720 Shaft
8-9 4 20736 Torsion Spring
8-9 5 20718 Spring Retainer (Not Available)
8-9 6 64742 Nylon Washer (Not Available)
8-9 7 60568 Cap Screw, Socket Head, 10-32 x ¾
8-9 8 65653 Retaining Ring
8-9 9 61889 Nylon Flat Washer
8-9 10 61971 Lubricant, Lubriplate, 130AA (1 ¾ oz. Tube)
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Table 8-3.  RC-5B Parts List
(Key to figures 8-10 through 8-14 and 8-16 through 8-21)

RC-5B
GYRO ACTION DRIVE

(Spline Drive)
FIGURE ITEM P/N DESCRIPTION

8-10 1 20466 Gyro Action Drive Assembly
8-10 2 60668 ! Socket Head Screw
8-10 3 20109 ! Rubber Seal Cover
8-10 4 12734 ! Bearings
8-10 5 20468 ! Bearing Housing (use 20466)
8-10 6 20474 ! Tapered Spindle & Pin Subassembly
8-10 7 20104 ! Centering Assembly Cap
8-10 8 20464 ! Bearing Shaft Assembly
8-10 9 20508 ! Insulating Gyro Cap

RC-5B
GYRO ACTION DRIVE

(“Quiet Drive)
FIGURE ITEM P/N DESCRIPTION

8-23 12817 Gyro Action Drive (1/4” drive)
8-23 12818 Spindle Assembly Kit
8-23 20474 ! Tapered Spindle
8-23 61780 ! Set Screw (Ny-Lock)
8-23 50401 ! Drive Spindle Subassembly
8-23 25008 ! Coupling, Clamp Ring
8-23 50578 ! Slinger
8-23 60077 ! Set Screw, Cup Point
8-23 60341 ! Retaining Ring
8-23 67268 ! Wavy Washer
8-23 67269 ! Bearing
8-23 60347 ! Retaining Ring
8-23 12342 Gyro Bearing Kit
8-23 50579 Bearing Housing Assembly
8-23 50409 Washer Support
8-23 67270 Retaining Ring
8-23 67273 Jam Nut
8-23 50406 Upper Mounting Plate
8-23 67272 Set Screw
8-23 50408 Flex Bolt
8-23 50407 Lower Mounting Plate
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Table 8-3.  RC-5B Parts List
(Key to figures 8-10 through 8-14 and 8-16 through 8-21)

RC-5B
CENTRIFUGE DRIVE MOTOR ASSEMBLY

(Spline Drive)
FIGURE ITEM P/N DESCRIPTION

8-10 10 12220 Motor Assembly
8-10 12304 Motor Assembly with Brush Lift Assembly (Not

Available)
8-10 10 20462 ! Lower Coupling Assembly
8-10 11 12284 ! Carbon Contact Brushes (pair)
8-10 12 12106 ! Tachometer Generator Kit)
8-10 13 12748 ! Armature Bearing (2)
8-10 14 12751 ! Motor Armature Complete with Bearing

and Fan
8-10 15 50222 ! Motor only with Electrical Plug Assembly

(not Available)

RC-5B
CENTRIFUGE DRIVE MOTOR ASSEMBLY

(Quiet Drive)
FIGURE ITEM P/N DESCRIPTION

8-22 12991 Motor Kit, RC-5B
8-22 12750 Armature Kit ¼” Drive
8-22 12345 Lower Coupling
8-22 50418 Gyro Standoff
8-22 50456 Gyro Insulator
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Table 8-3.  RC-5B Parts List
(Key to figures 8-10 through 8-14 and 8-16 through 8-21)

RC-5B
CONTROL CONSOLE

FIGURE ITEM P/N DESCRIPTION
8-11,8-12 1 91476 Circuit Breaker CB301
8-11, 8-12 2 12248 Indicator Light Assembly, BRUSHES DS101,

REFRIGERATION DS108
8-11,8-12 3 12251 Door Switch Assembly S102
8-11, 8-12 4 12252 BRAKE Switch Assembly S103
8-11, 8-12 5 20868 Timer, 2 Hr, 115 Vac/60 Hz
8-11, 8-12 5 20867 Timer, 2 Hr. 115 Vac/50 Hz
8-11, 8-12 6 20855 Potentiometer R106, SPEED Control
8-11, 8-12 7 66639 Meter M101 rpm Indicator
8-11, 8-12 8 12819 Meter M102 TEMPERATURE Control
8-11, 8-12 9 12249 Indicator Light Assembly POWER DS106
8-11, 8-12 10 12312 START Switch Assembly S105
8-11, 8-12 11 20829 Potentiometer R109, Tach Trimmer

8-11 83187 ! Lamp only for above
8-11 15 68012 Fuse F301, F303, 5A
8-12 15 68716 Circuit Breaker CB302, CB304, 5A
8-11 16 60817 Fuse F302, 3A (Not Available)
8-12 16 52890 Circuit Breaker CB303, 3A
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Table 8-3.  RC-5B Parts List
(Key to figures 8-10 through 8-14 and 8-16 through 8-21)

RC-5B
LOWER CONTROL PANEL

FIGURE ITEM P/N DESCRIPTION
8-13, 8-14 1 904462 Resistor  R202
8-13, 8-14 2 20938 Transformers T202 and T203
8-13 3 12731 Compressor Relay K201
8-14 3 66666 Relay K201 (Not Available)
8-13, 8-14 4 66234 Bridge Rectifier CR202
8-13, 8-14 5 12919 Relay K202
8-13, 8-14 6 12370 P.C. Board Assembly (Lower Control)
8-13, 8-16 10 65984 ! Relay K203
8-13, 8-14,
8-16, 8-17 10 65984 ! Relay K204
8-13, 8-14
8-16, 8-17 11 65984 Relay K205, K208
8-13, 8-14,
8-16, 8-17 12 64240 ! Flasher K207
8-13, 8-14 7 20145 Transformer T201
8-13, 8-14 8 61960 Rheostat R204
8-13, 8-14 9 12208 Brake Rectifier CR201
8-14 13 66667 Time Delay Relay TD202

RC-5B
REFRIGERATION

Original Configuration S/N 9303255 & Below (R-502 or HP-80)
FIGURE ITEM P/N DESCRIPTION

8-18 7 91470 Filter Drier
8-18 50350 Suction Line
8-13, 8-14 16 67942 Fan Motor
8-13, 8-14 15 91983 Run Capacitor
8-13, 8-14 15 61785 Start Capacitor
8-18 15 62807 Potential Relay
8-18 16 67944 Fan Blade

20802 Condenser Assembly (HP-62)
61768 Teflon Seal (large)
12236 Evaporator Kit
20654 Filter to Service Valve (Flair)
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Table 8-3.  RC-5B Parts List
(Key to figures 8-10 through 8-14 and 8-16 through 8-21)

RC-5B
REFRIGERATION

Instruments with Condenser Replaced Prior to July 1999 (HP-62)
FIGURE ITEM P/N DESCRIPTION

8-18 7 91470 Filter Drier
8-18 50350 Suction Line
8-13, 8-14 16 91392 Fan Motor
8-13, 8-14 15 91983 Run Capacitor
8-13, 8-14 15 91981 Start Capacitor
8-18 15 91986 Potential Relay
8-18 16 91897 Fan Blade

20802 Condenser Assembly (HP-62)
66952 Teflon Seal (small)
61768 Teflon Seal (large)
12236 Evaporator Kit
22011 Filter to Service Valve (Rotalock)

RC-5B
REFRIGERATION

Instruments with Condenser Replaced After July 1999 (HP-62)
FIGURE ITEM P/N DESCRIPTION

8-18 7 91470 Filter Drier
8-18 50362 Suction Line
8-13, 8-14 16 91392 Fan Motor
8-13, 8-14 15 92733 Run Capacitor
8-13, 8-14 15 92734 Start Capacitor
8-18 15 92732 Potential Relay
8-18 16 91897 Fan Blade

20802 Condenser Assembly (HP-62)
66952 Teflon Seal (small)
61768 Teflon Seal (large)
12236 Evaporator Kit
74348 Tube, Compressor to Condenser
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Table 8-3.  RC-5B Parts List
(Key to figures 8-10 through 8-14 and 8-16 through 8-21)

RC-5B
Miscellaneous Electrical Components

FIGURE ITEM P/N DESCRIPTION
8-18 2 12987 Control Board
8-18, 8-19 3 66383 Door Hinge Interlock Microswitch, S301
8-18, 8-19 4 12233 Temperature Sensor Kit
8-16, 8-19 5 20747 Brush Warning Box
8-18, 8-19 6 61421 Saturable Reactor, 208 / 230 v, 60 Hz
8-18, 8-19 6 616474 Saturable Reactor, 220 / 240 v, 50 Hz
8-20 1 66346 Solenoid, Latch Interlock Microswitch S303
8-20 2 50082 Solenoid, Door Interlock L301

RC-5B
Automatic Rate Control

FIGURE ITEM P/N DESCRIPTION
8-21 1 50165 Rate Control Panel Assembly (Not Available)
8-21 2 12370 Rate Control PC Assembly
8-21 3 66389 Time Delay Relay K206
8-21 4 970136 Relay, K210 (Not Available)
8-21 5 12258 Varistor VR1
8-21 6 66247 Transistor, Q401 (Not Available)
8-21 7 Resistor, R401 (Not Available)
8-21 8 Capacitor, C1 (Not Available)
8-21 9 50172 Transformer, T404 (Not Available)
8-21 10 50275 Varistor Assembly, VR2, VR3 (Not Available)
8-21 11 61002 Relay, K407 (Not Available)
8-21 12 923627 Rectifier, CR401
8-21 13 66625 Diode Bridge, CR400 (Not Available)
8-21 14 50165 Heat sink Assembly (Not Available)

RC-5B
Control Console

FIGURE ITEM P/N DESCRIPTION
8-11, 8-12 13 50176 Switch Assembly, S105 Slow Start
8-11, 8-12 12 50174 Variable Resistor Assembly, Rate Control

(Not Available)
8-11, 8-12 14 68003 Fuse, F104, F106, 1 amp (Not Available)
8-12 14 66760 1 amp Circuit Breaker CB305, CB306
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Sorvall® CentrifugesIllustrated 
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• BEARING 
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- MOTOR 

ARMATURE13 

• ARMATURE 

BEARING7 

- CENTERING ASSY 

CAP8 

- BEARING SHAFT ASSY9 

• INSULATING 

GYROCAP10 

- 
LOWERCOUPLING 

ASSY.11 

- CARBON CONTACT 

BRUSH12 

- TACHOMETER GENERATORTACHOMETER MAGNETAND 

ADAPTERFigure 

8-10. RC-5B Parts Location: Gyro Action 
Drive,Lower 

Coupling and Motor 
Assembly8-17 



Illustrated PartsSon/all® 

Centrifuges4 

- S103OS 

103NOTES(*> 

DENOTES INSTALLATION NOT WIREDWHEN 
OPTIONAL AUTOMATIC 

RATECONTROLLER NOT INSTALLED(") 
ON UNITS WITH 

OPTIONALAUTOMATIC 
RATE CONTROLLERINSTALLED16 

- F30214 - 

F404Figure 

8-11. RC-5B Parts Location: Control 
Console(Rear 

View to SN 
7810303)8-18 



SorvalP CentrifugesIllustrated 

PartsTB-20267415Knob 

for Timer. 

5013516 

•CB30314 

-CB305NOTES:•) 

DENOTES INSTALLATION NOT WIREDWHEN 
OPTIONAL AUTOMATIC 

RATECONTROLLER NOT INSTALLED••) 
ON UNITS WITH OPTIONAL 

AUTO¬MATIC 
RATE 

CONTROLLERINSTALLED.Figure 

8-12. RC-5B Parts Location: Control 
Console(Rear 

View, SN 78103304 and 
Higher)8-19 
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- CONDENSERFAN 

MOTOR14 

• CONDENSING ASSY 15 - START AND RUN 16 - 
CONDENSINGCAPACITORS 

AND FAN 
BLADEPOTENTIAL 

RELAY(IN 

BOX)NOTES<•> 

DENOTES INSTALLATION ONLY ON UNITS EQUIPPED FOR 208 V/60 Hz, 220 V/50 Hz, 
AND240/250 V/50 Hz OPERATION(") 

DENOTES INSTALLATION ONLY ON UNITS EQUIPPED FOR 240/250 V/50 Hz 
OPERATIONFigure 

8-13. RC-5B Parts Location: 
Cabinet(Rear 

View to SN 
7809416)8-20 



Sorvall® CentrifugesIllustrated 

Parts13 

- TD202"*5 - K20212 - K20710 - 

K2041 

• CONDENSING ASSYSTART AND RUN 
CONDENSINGCAPACITORS 

AND FAN 
BLADEPOTENTIAL 

RELAY(IN 

BOX)NOTES(•) 

DENOTES INSTALLATION ONLY ON UNITS EQUIPPED FOR 208 V/60 Hz. 220 V/50 Hi, 
AND240/250 V/50 Hz OPERATION(••» 

DENOTES INSTALLATION ONLY ON UNITS EQUIPPED FOR 240/250 V/50 Hz OPERATION.("•) 

DENOTES INSTALLATION ONLY ON UNITS SN 7810344 AND 

HIGHERFigure 
8-14. RC-5B Parts Location: 

Cabinet(Rear 

View, SN 7809417 and 

Higher)11 

- 
K205- 

PC 

ASSY12370-T201-R204TB2039 

- 

CR201CONDENSINGFAN 

MOTORCONDENSINGASSEMBLY8-21 
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Sorvall® CentrifugesIllustrated 

PartsFigure 

8-16. RC-5B Parts Location: P.C. Assembly 
12370,to 

SN 

7809417Figure 

8-17. RC-5B Parts Location: P.C. Assembly 
12370,(SN 

7809417 and 
Higher)8-23 



Illustrated PartsSorvall® 
Centrifuges2 

- PC 
ASSY500593 -S301PROTECTIVESHIELD4 

- 
TEMPERATURESENSOR1 

- EVAPORATOR 
LINER(UNDER 

SHIELD)5 

- 

BRUSHWARNINGBOXP/J305P/J312TB307SILENCER(TOP)LATCH(ONE 

SHOWN)7 

- 

FILTERDRYERFigure 

8-18. RC-5B Parts Location: 
Cabinet(Front 

View)8-24 



Sorvall® 
CentrifugesIllustrated 

PartsPC 

ASSY20809PROTECTIVESHIELDPower 

FactorCapacitor 

Kit12757Cap 

only66961Figure 

8-19. RC-5B Front 

View8-25 
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Illustrated PartsSon/a II 

"CentrifugesShims66181 

1/64"66182 

1/32"66183 

1/16"^^3^AIREXHAUSTDUCT50429LOW 

SIDE 
PRESSURESERVICE VALVEHIGH 

SIDE 
PRESSURESERVICE 

VALVE•REMOVED 

ON LATER 

MODELSFigure 

8-20. RC-5B Parts Location: 
Cabinet(Right 

Side 

View)8-26 



Sorvall® CentrifugesIllustrated 

Parts(14)Figure 

8-21. RC-5B Parts Location: Automatic 

RateController, 
Control 

Panel8-27 



Illustrated PartsSorva 11* 

CentrifugesGyro 

Action 

DriveAssembly, 
PN 

12337(see 
Figure 8-23 

forillustrated partsbreakdown).Gyro 

Cover 

Seal(PN50414)Gyro 

Foam 
InsulatingDisc 

(PN 

50415)Socket 

Screw(PN 

60568)Lower 

Coupling(PN 

12345)Motor 

Standoff(PN 

50418)Motor 

Bearing(PN 

67438)Motor 

ArmatureAssembly 
(PN 

50420)Upper 

End 
Bell(PN 

50421)Figure 

8-22. Parts Location: Gyro Action Drive, 

LowerCoupling 
and Motor Assembly (SN 8004600 and 

Higher)8-28 

User
--------

User
New Number for the Gyro -12817



Sorvall® CentrifugesIllustrated 

Parts67273Jam 

Nut5040650408Flex 

BoltMount50407Figure 

8-23. Parts Location: Gyro Action 

DriveAssembly, 
PN 12817 (Sn 8004600 and 

Higher)8-29 



Illu
strated

 
P

artsS
o

n
/all®

 

C
en

trifu
g

esfln
^=^F

ig
u

re 

8-24. 
R

C
-5B

 
P

arts 
L

o
catio

n
: 

D
rive 

M
o

to
r 

an
d

B
ru

sh
 

L
ift 

A
ssem

b
ly8-30 



Table 8-4.  RC-5B Motor and Brush Lift Assembly
(Key to figure 8-24)

RC5B
Motor and Brush Lift Assembly

ITEME P/N DESCRIPTION
1 50154 Motor & Brush Lift Assembly, RC-5B (not Available)
2 50226 Motor Assembly Tachometer & Lower Coupling

(not Available)
3 50128 Clip, Pulley, Cable Guide
4 50148 Cable Assembly, Brush Lift
5 50121 Bracket Assembly, Motor Brush Lift
6 50124 Bracket, Meeting, Guide, Cable
7 50171 Motor Assembly Brush Lift
8 66606 Spacer, Round, 3/8 O.D. x .194 x 1-5/8 long, Aluminum, Amaton

#9339-A194-1B
9 66610 Screw, Flat Head, Slotted, Stl CD, PL, UNC. #10-24 x 2-1/4

longy
10 62447 Screw, Machine, Pan Head, Slotted, SST, UNC. #4-40 x 1 inch

long
11 61560 Washer, Lock, External, STL, #4
12 62395 Screw, Machine, Pan Head, Slotted, STT, UNC,

 #4-40 x 3/8 inch long
13 62396 Screw, Machine, Pan Head, Slotted, SST, UNC,

#4-40 x 5/8 inch long
14 61095 Washer, Flat, #4 1/8 I.D. x 5/16 O.D. x .031 THK, SST
15 62838 Nut, Hex, Miniature, ST, UNC, #4-40
16 61544 Strap, Cable, Nylon
17 65811 Adhesive, Sealant, Loctite #222
18 61837 Screw, Mach. Pan Head #10-24 x 7/16 inch long
19 60346 Washer, Lock, Split. #10 SST, .040 THK
20 66602 Spacer, Round, Brass, 1/4 O.D. x .115 I.D. x 1/4 inch long
21 50125 Pulley, Cable Guide, Brush Lift
22 50127 Guide Shoe, Cable
23 50129 Clip, Cable Guide, Shoe
25 61652 Washer, Flat #10
26 50457 Spacer, Blush Lift, RC-5B
27 60023 Ring, Retaining, External Teuarc,  1/4", SST - 15-7 pH Waldes

#5100-25H
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Table 8-5.  RC-5B Door and Interlock Assembly
(Key to figure 8-25)

RC-5B
Door and Interlock Assembly

ITEM P/N DESCRIPTION
21 50539 Ring, Stud Retainer, KSB
22 60977 Pin, Spring, Self-locking, 1/8” dia x ¾” long
23 50075 Plate, Support, Door Interlock
24 50080 Plate, Support, Hinge
27 50096 Rod, Release, Manual, Door
34 50256 Deck Assembly, RC-5B
35 50101 Stop, Door
38 50095 Door Assembly, with handle)
40 50082 Interlock Assembly Door
41 66349 Washer, Flat, Nylon, ½” I.D. x 1” O.D. x 1/16” Thick
44 20006 Lower Seal Ring
54 20845 Stopper – KSB Outlet
59 50083 Bracket, Mounting
61 66743 Screw, Set, Clott, H’dless, Cup Point, UNC. ¼-20” x 7/8”
62 50274 Shim, Hinge
63 50102 Block, Mounting, Shaft (spring)
64 50079 Seal Ring, Door, Lower
65 50538 Stud, Mounting, KSB Bracket
67 50106 Spring, Torsion, .55 I.D. x 2.8” long
69 66979 Pin, Cotter, SST, .092 dia x ¾” long
70 63239 Pin, Spring, Spirol (3/16 x 1”)
80 16577 Spring, Height Gauge
81 62427 Colar, SST, ¼” I.D. x .31/64 O.D. x 9/32” thick
83 62541 Label – Rotation
84 66346 Switch, Micro, Sptd, Leaf Type
89 50113 Bracket, Micro Switch
94 62245 Insulator, Fish Paper, 1-19/32 x 1” x .015 thick
95 63985 Bearing, Nylon, Snap-in, Shaft size .250 dia
97 66354 Screw, Mach. Pan Head Slot, Stl Cad, Pl. UNC #4-40 x 5/8” long
98 60971 Screw, Machine, Pan Head Slot, STL CAD, PL UNC, #6-32 x ½”

long
99 66633 Cork #4
115 64747 Screw, Mach., Hex Head STL, CAD, PL, UNC, #5/16-18 x 1-1/4”

long
122 66243 Scrp. Cap, Soc. Head – Hex, Stl, UNC #1/2-13 x 1-1/2” long
123 50108 Shim, Latch, 28 GA. (.015)

124 56166 Shim, Latch, 22 GA (.030)
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Table 8-5.  RC-5B Door and Interlock Assembly
(Key to figure 8-25)

RC-5B
Door and Interlock Assembly

ITEM P/N DESCRIPTION
125 50110 Shim, Latch, 16 GA (.060)
131 65660 Scr. #10 x 13/4” long – Cross Recessed Flat Head Wood Scr.

18-8 ST STL)
137 63240 Pin, Spring, Sprio ¼ x 1” long
138 62312 Washer, Flat, SST, ½. 33/64 I.D. x 7/16 O.D. x .062 thick
139 60885 Washer, 5/16, 11/32 I.D. x 11/16 O.D. x 1/16 thick STL
140 61660 Washer, Split Lock, STL, Med., 1/2" (.125 thick)
150 62021 Washer, #6, Split Lock, ST STL, Med. Series
154 63023 Washer, 5/16 Split Lock, ST STL Med. Series
159 61560 Washer, Lock, External Tooth, STL. #4
169 62448 Oil
172 66383 Switch, Push-button SPDT
173 66668 Nut, Thin Hex Brass, 3/8-32 UNEF, Cherry Products #120023
174 62033 Washer, .388 I.D. x .687 O.D. Lock Int.
176 66181 Shim, Caster Camber, 1/64 thick
177 66182 Shim, Caster Camber, 1/32 thick
178 66183 Shim, Caster Camber, 1/16 thick
184 50538 Adhesive, Black, RTV
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Table 8-6.  Door Assembly, PN 50095
(Key to figure 8-26)

RC-5B
Door Assembly, P/N 50095

ITEM P/N DESCRIPTION
1 50095 Door Assembly
3 50090 Body, Door
5 50473 Seal, Upper, Door
7 20785 Diffuser Assembly
8 66352 Screw, Mach., Flat Head, Slot, Stl Cad Pla., UNC,

1/4-20 x 3/4" long
9 60683 Washer, Finishing, SST, #10
10 65676 Screw, Wood, Oval Head, Phil., SST #10 x 1/4" long
11 67296 Adhesive, Hybond #80
12 66306 Handle, Door
13 66982 Screw, Flat Head, Socket Hex, Stl, Blk, Oxide Unf., #8-32 x 1"

long
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Table 8-7.  Door Interlock Assembly, PN 50082
(Key to figure 8-27)

RC-5B
Door Interlock Assembly, P/N 50082

ITEM P/N DESCRIPTION
1 50082 Interlock Assembly, Door
2 50077 Weldment Assembly, Door Interlock
3 66310 Solenoid, Pull Type, Hortz Mount, 220V, 50Hz Decco #18-315
4 50896 Link, Solenoid, RC-5B
5 50572 Support, Linkage, Interlock
6 50085 Link, Manual Release
7 50081 Plunger, Door Interlock
8 62503 Ring, Retaining, External, 1/2"
9 66314 Bearing, Nuliner, Flanged
10 50076 Spring, Compression .53 I.D. x 2.3" long .038 wire dia
11 61889 Washer, Flat, Nylon, .390 I.D. x .625 O.D. x .031 thick
12 68080 Pin, Clevis, .187 dia x 1" long. Rein Leitzke, P/N 11011
13 63238 Pin, Spring, Spirol (1/8 x 9/16)
14 66342 Screw, Cap, Hex. Socket Head, Steel Cad Pl., UNF-2A,

10-32 x 1-1/4"
15 61652 Washer, Flat, #10
16 66339 Screw, Machine, Hex Head, Slotted, Steel Cad - Pl., UNF 2A,

10-32 x 1/2" long
17 63016 Washer, Lock #10
20 65811 Adhesive, Sealant, Loctite #222
21 50111 Retainer, Bushing
22 66343 Screw, Machine, Pan Head, Steel Cad Pla., UNC-2A, 4-40 x

3/16" long
23 66341 Washer, Flat, .515 I.D. x .875 O.D. x .016 thick, Steel Cad Pl.
24 64591 Lubricant, Plasti-lube
26 61906 Plug, Nylon, 3 Carrier
27 61864 Terminal, Round Pin Type, Male
28 67567 Pin, Hitch, .042 dia x 31/32" long Rein Leitzke - PN 21-02
29 50573 Bar, Linkage, Solenoid
30 60522 Washer, Flat, SST, 5/32 I.D. x 3/8" O.D. x .031 thick
31 65586 Screw, Shoulder, Slotted, SST, 3/16" dia x 313 long shoulder.

UNC #8-32 x 3/16" long
32 65779 Adhesive, Sealant, Loctite #242 blue
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Table 8.8.  Selected Spare Parts, Minimum Inventory

RC-5B  -  QUIET DRIVE FROM S/N 8004600, 6/80

DESCRIPTION P/N QUANTITY
1. Motor Basic 12991 1
1. Gyro 12817 1
2. Lower Coupling 12345 1
3. Cover Seal 50414 1
4. Insulator 50415 1

Rc-5B/RC-5 - PRIOR TO S/N 8004600

DESCRIPTION P/N QUANTITY
5. Motor Basic (for RC-5/RC 2B-Add Adapter

50227
12220 1

6. Gyro (Also fits RC-2B) 20466 1
7. Brushes 12284 10
8. Meter M102, Temperature 12819 1
9. Lamps 83187 24
10. Switch Door 12251 1
11. Switch Start 12312 1
12. Switch off (RC-5 only) 12250 1
13. Meter M101, RPM 66639 1
14. Circuit Breaker 91476 1
15. Circuit Breaker (RC-5 only) 64585 1
16. Timer 50 Hz 20867 1
17. Relay K201 Refrigeration 12731 1
18. Relay K202 12919 1
19. Relay K203, K204 65984 1
20. Rectifier Kit CR201 12208 1
21. Main PCB 12370 1
22. Microswitch 5301 66383 1
23. Temperature Sensor 12233 1
24. Solenoid Door 50082 1
25. Adapter Cable Assembly (RC-5, RC-2B Motors) 50227 1
26. Switch, 5105 Slow 50176 1
27. Fuse 1A 68003 2
28. Cover Seal 20109 1
29. Solenoid Kit 12347 1
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Illustrated PartsSon/all® 

CentrifugesTable 

8-9. Substitue Capacitors for 

RC-5/5BCondensing 

UnitsElectrolytic 
capacitors containing PCB have been removed from all instrument 

productlines 
and should not be used for field 

replacement.Listed 

below, by part number and values, are the original capacitors containing PCB 
andtheir 

replacements.OBSOLETE62686 

Run Capacitor 35 Mfd 370 
Vac61017 

Run Capacitor 20 Mfd 440 
Vac61786 

Run Capacitor 20 Mfd 440 
Vac63983 

Run Capacitor 20 Mfd 370 
Vac25308 

Power Factor Capacitor 
SS-340 

Mfd 600 Vdc 330 

VacREPLACEMENT66655 Run Capacitor 35 Mfd 370 
Vac66656 

Run Capacitor 20 Mfd 370 
Vac66656 

Run Capacitor 20 Mfd 370 
Vac66656 

Run Capacitor 20 Mfd 370 
Vac25357 

Capacitor 40 Mfd 600 Vdc 300 

VacTable 

8-10. Exterior Panels for 

RC-5BRC-5B 

Centrifuges, S/N's below 
8002401P/N 

50012 Panel Assembly, Left Side (Condensing Coil 
Side)P/N 

50011 Panel Assembly, right Side (Door Interlock 
Side)P/N 

50009 Panel Assembly, 
RearP/N 

50149 Rear Console 
PanelP/N 

50120 Panel Assembly, 

FrontRC-5B 

Centrifuges, S/N 8002401 and 

HigherP/N 

50375 Panel Assembly, Left Side (Condensing Coil 
Side)P/N 

50378 Panel Assembly, Right Side (Door Interlock 
Side)P/N 

50370 Panel Assembly. 
RearP/N 

50149 Rear Console 
PanelP/N 

50381 Panel Assembly. 

FrontTable 

8-11. Gyro and Motor Bearing 

KitsGYRO12749 

Gyro complete - Splined 
1275012734 

Bearing Kit - Splined Drive 
1275112342 

Bearing Kit - Q.D. Gyro 
1274812348 

Spindle Assembly - Q.D. 

GyroMOTORArmature 
Kit Q.D. 

MotorArmature 
Kit Spline Drive 

MotorArmature 
Bearing 

Kit8-40 



Instructions on the reverse of this card must be completed 
beforefield 

service or the return of the instrument or part to the 
Sorvallservice 

facility.NAME__________________________ 

DEPARTMENT___________INSTITUTION____________ 

____ ADDRESS_____________CITY 

___________________________ STATE__________ 

ZIPINSTRUMENT_______________________ SERIAL NUMBER 

________ROTOR__________________________ SERIAL 

NUMBER________PART___________________________ PART 

NUMBER_________CONTAMINATE 

USED_________________________DECONTAMINATION 
CERTIFIED BY 

__________________DATE 

DECONTAMINATED 

______DECONTAMINATION 

CERTIFICATEI 

nstructions on the reverse of this card must be completed 
beforefield 

service or the return of the instrument or part to the 
Sorvallservice 

facility.NAME__________________________ 
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___________________________ STATF__________ 
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NUMBER________PART___________________________ PART NUMBER 

_________CONTAMINATE 

USED_________________________DECONTAMINATION 
CERTIFIED BY 

__________________DATE 
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CERTIFICATEInstructions 
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Sorvallservice 

facility.NAME_________________________ 
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__________CITY__________________________ STATE__________ 

ZIPINSTRUMENT______________________ SERIAL NUMBER 

________ROTOR 

________________________ 
SERIAL 

NUMBER________PART__________________________ PART NUMBER 

_________CONTAMINATE 

USED________________________DECONTAMINATION 
CERTIFIED BY 

__________________DATE 

DECONTAMINATED 



INSTRUCTIONSWhen 

an instrument that has been used with radioactive or 
pathogenicmaterial 

requires servicing by Sorvall personnel either at the 
customer'slaboratory 

or at Sorvall facilities, the following procedure must be 
com¬plied 

with to insure safety of our personnel:1. 

The instrument or part to be serviced shall be cleaned of all 
bloodand 

other encrusted material and decontaminated prior to servic¬ing 
by our representative. No radioactivity shall be detectable 

bysurvey 
equipment.2. 

A Decontamination Information Certificate shall be completed 
andattached to the instrument or 

part.If 

an instrument or part to be serviced does not have a 
DecontaminationInformation 

Certificate attached to it, and, in our opinion, the instrumentor 

part presents a potential radioactive or biological hazard, our 
repre¬sentative 

will not service the equipment until proper decontaminationand 

certification has been completed. If an instrument is received at 

ourService 

facilities and, in our opinion, is a radioactive or biological hazard,the 
sender will be contacted for instructions as to disposition of 

theequipment. Disposition costs will be borne by the 

sender.Decontamination 
Information Certificates are included with these 

Opera¬tion 
Instructions. Additional certificates are available from your 

localtechnical 
or customer service representative. In the event these 

certifi¬cates 
are not available, a written statement certifying that the instrumentor 

part has been properly decontaminated and outlining the proceduresused 
will be 

acceptable.NOTEService 

representatives will indicate on a 
CustomerService 

Repair Report if decontamination was required,and 
if so, what the contaminate was and what procedurewas 
used. If no decontamination was required, it shouldbe 

so stated. 

4/97INSTRUCTIONSWhen 

an instrument that has been used with radioactive or 
pathogenicmaterial 

requires servicing by Sorvall personnel either at the 
customer'slaboratory 

or at Sorvall facilities, the following procedure must be 
com¬plied 

with to insure safety of our personnel:1. 

The instrument or part to be serviced shall be cleaned of all 
bloodand 

other encrusted material and decontaminated prior to servic¬ing 
by our representative. No radioactivity ihqll be rjptwtahio 

hysurvey 
equipment.2. 

A Decontamination Information Certificate shall be completed 
andattached to the instrument or 

part.If 

an instrument or part to be serviced does not have a 
DecontaminationInformation 

Certificate attached to it, and, in our opinion, the instrumentor 

part presents a potential radioactive or biological hazard, our 
repre¬sentative 

will not service the equipment until proper decontaminationand 

certification has been completed. If an instrument is received at 

ourService 

facilities and, in our opinion, is a radioactive or biological hazard,the 
sender will be contacted for instructions as to disposition of 

theequipment. Disposition costs will be borne by the 

sender.Decontamination 
Information Certificates are included with these 

Opera¬tion 
Instructions. Additional certificates are available from your 

localtechnical 
or customer service representative. In the event these 

certifi-f-atps 
Mf. not available, a written ^tatoment certifying that the instrumentor 

part has been properly decontaminated and outlining the proceduresused 
will be 

acceptable.NOTEService 

representatives will indicate on a 
CustomerService 

Repair Report if decontamination was required,and 
if so, what the contaminate was and what procedurewas 
used. If no decontamination was required, it shouldbe 

so stated. 

^gyINSTRUCTIONSWhen 

an instrument that has been used with radioactive or 
pathogenicmaterial 

requires servicing by Sorvall personnel either at the 
customer'slaboratory 

or at Sorvall facilities, the following procedure must be 
com¬plied 

with to insure safety of our personnel:1. 

The instrument or part to be serviced shall be cleaned of all 
bloodand 

other encrusted material and decontaminated prior to servic¬ing 
by our representative. No radioactivity shall be detectable 

bysurvey 
equipment.2. 

A Decontamination Information Certificate shall be completed 
andattached to the instrument or 

part.If 

an instrument or part to be serviced does not have a 
DecontaminationInformation 

Certificate attached to it, and, in our opinion, the instrumentor 

part presents a potential radioactive or biological hazard, our 
repre¬sentative 

will not service the equipment until proper decontaminationand 

certification has been completed. If an instrument is received at 

ourService 

facilities and, in our opinion, is a radioactive or biological hazard,the 
sender will be contacted for instructions as to disposition of 

theequipment. Disposition costs will be borne by the 

sender.Decontamination 
Information Certificates are included with these 

Opera¬tion 
Instructions, Additional certificates are available from your 

localtechnical 
or customer service representative. In the event these 

certifi¬cates 
are not available, a written statement certifying that the instrumentor 

part has been properly decontaminated and outlining the proceduresused 
will be 

acceptable.NOTEService 

representatives will indicate on a 
CustomerService 

Repair Report if decontamination was required,and 
if so, what the contaminate was and what procedurewas 
used. If no decontamination was required, it shouldbe 

so stated. ,g, 



For Ordering Information or to place an 

Order,contact:SORVALL 

CUSTOMER SERVICE31 

Pecks 
LaneNewtown, CT 

06470-2337FAX: 

(203)270-2166(203)270-2210For 

Product, Applications, Technical 

orService Information, 
contact:SORVALL 

CUSTOMER CARE GROUP31 

Pecks 
LaneNewtown, CT 06470-2337FAX: 

(203)270-2115In 

the United 
States,to 

place an Order, or to 
obtainmore 

information, call TOLL 

FREE:1-800-522-SPIN(1-800-522-7746)UNITED 

KINGDOM:SORVALL 
(UK) 

LimitedInternational 

CentreBoulton 
Road, 

StevenageHertfordshire 
SG1 

4QXTelephone: (01438) 
342911FAX: 

(01438)342915Federal 

Republic of 
GERMANY:SORVALL 

(Deutschland) 
GmbHDuPont 

Strasse 

161352 Bad Homburg 
v.d.H.Telefon: 

6172/87-2544FAX: 

6172/87-2547FRANCE:SORVALL 

(France) 

SALP912LES 

CONQUERANTS1 

avenue de I'AtlantiqueLes 

Ulis91976 
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CedexTelephone: 
01 

69187777FAX: 
01 60 92 00 

34ITALY:SORVALL 
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SriViaA.VoltaN. 

1620093 
Cologno Monzese 

(Ml)Telefono: 
02/25302372FAX: 

02/2540526People's 

Republic of 

CHINABEIJING:SORVALLRoom 

N1203, Jing Bao 
Garden183 

An Ding Men Wai 

St.Beijing 
100011, 

P.R.ChinaTelephone: 
(010) 

6426-2609(010)6425-6140FAX: 

(010)6426-2765SHANGHAI:SORVALLRoom 

704, Aviation Building45 

Cao Xi Bei 
RoadShanghai 

200030, P. R. 
ChinaTelephone: 

(021) 6427-8768FAX: 

(021) 

6427-8767Other 

EUROPE, AFRICA,or 

MIDDLE 
EAST:SORVALL 

International 

SalesInternational 

CentreBoulton 
Road, 

StevenageHertfordshire 
SG1 

4QXUNITED 

KINGDOMTelephone: 
44 (1438) 

342900FAX: 
44 (1438) 

342925Or 

contact a local representativefor 

SORVALL'9 

products.Other 

countries, 
includingCANADA, 

LATIN 
AMERICA,ASIA 

PACIFIC, or 
JAPAN:SORVALL 

International Sales31 

Pecks 
LaneNewtown, CT 

06470-2337U.S.A.Telephone: 

(203) 270-2080FAX: 

(203)270-2210(203) 

270-2500Or 

contact a local representativefor 

SORVALL9 

products.SORVALLC 
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