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Preface

important installer and user information:
A redundant temperature sensing device has been included in this ULT
freezer, This device is a type “T” thermocouple. For convenient access,
the thermocouple (Figure 1-3) terminates in an interconnect jack
(Figure 1-5) behind the base front cover. (May be located differently in
chests. See Section 1.) It is strongly recommended that this thermocou-
ple be attached to a redundant 24 hour 7 day monitoring system with
alarm capabilities. Connecting the sensor to a monitoring and alarm sys-
tem separate from the freezer provides the utmost in product safety,
should the integral system fail.

Models covered in this manual

5802 13 730
5603 13 120
5604 17 120
5605 17 230
5606 23 230
5607 28 230
5656 23 120
Packing List

34040 Key Fing 12 for double door units)
122005  Key 2 {4 for double door units)
380520  Neoprene Cap ?
510016 1/4-20 % 5-1/2" Bolt 2
402058  Vacu-Key 1
195763  Retaining Clip 1
370563  Bemots Alarm Connector 1
MANUAL NUMBER 7035602
2 24767/fR-2004 1/8/08 Added Madet 5607 28 cu ft £Ls
1 24567/FR-2000,24605/  4/74/08 Clarified chamber probe and thermocouple callouts, Jmportant info above, ces
FR-2000, 24417/51-3962 updated exploded parts drawings {-203) to current production {eslor chg),
24191 software updated - added ‘Test BUS Operation’ and Micro Board Failure Error
0 23831/FR-1943 6/18/07 Retease 4 heat exehanger ces
REV ECR/ECN DATE DESCGRIPTION By
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Preface

CAUTION

Contains Parts and Assemblies

Susceptible to Damage by
Electrostatic Discharge (ESD)

Important Read this instruction manual. Failure to read, understand and follow the instructions in this manual
may result in damage to the unit, injury to operating personnel, and poor equipment performance. A

Caution All internal adjustments and maintenance must be performed by qualified service personnel. A

Material in this manual is for information purposes only. The contents and the product it describes are subject to
change without notice. VWR International makes no representations or warranties with respect to this manual.
In no event shall VWR be held liable for any damages, direct or incidental, arising out of or related to the use of
this manual.

©2007 VWR International. All rights reserved.
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Preface

Potential electrical hazards. Only qualified persons should perform procedures associated with this
symbol.

..i Important operating and/or maintenance instructions, Read the accompanying text carefully,

Equipment being maintained or serviced must be turned off and locked off to prevent possible injury.

: Hort surface(s) present which may cause burns to unprotected skin, or to materials which may be
damaged by clevated temperatures,
I

Marking of electrical and electronic equipment, which applies to electrical and electronic equipment
falling under the Directive 2002/96/EC (WEEE}) and the equipment that has been put on the market
after 13 August 2005.

This product is required to comply with the European Union’s Waste Electrical & Electronic
Equipment (WEEE) Directive 2002/96/EC. It is marked with the WEEE symbol. Thermo Scientific
has contracted with one or more recycling/disposal companies in each EU Member State European
Country, and this product should be disposed of or recycled through them. Further information on
Thermo’s compliance with this directive, the recyclers in your country and information on Thermo
products will be available at www.thermofisher.com.

v Always use the proper protective equipment {clothing, gloves, goggles, eic.)
v Always dissipate extreme cold or heat and wear protective clothing.
v Always follow good hygiene practices.

v Each individual is responsible for his or her own safety.

Thermo Scientific ‘ Model 5600 Series iii



Preface

Do You Need Information or Assistance on
VWR Scientific Products?

The VWR Sales Group can provide information on pricing and give you quctations. We can take
your order and provide delivery information on major equipment items or make arrangements to have your
local sales representative contact your. Our products are listed on the internet and we can be eontacted
through our Internet home page.

1-800-932-5000 VYWR, Toll Free, US
htip:/ /e ywrsp.com internet Worldwide Web Home page

The VWR Product Service Group at Thermo can supply technical information about proper
setup, aperatien or troubleshooting of your equipment. We can fill your needs for replacemeant parts or
provide you with on-site service. We can also provide you with a quotation on our Extended Maintenance
Program for your products.

Whatever VWR or Thermo products you need or use, we will be happy to discuss your applications.
if you are experiancing technical problems, working together, we wili help you focate the problem and,
chances are, coreect it yourseif...over the telephane without a service call.

When more extansive service is necessary, we will assist you with direct factory trained
technicians or a qualified service organization for on-tha-spot repair. f your service need is covered by the
VWR Scientific warranty, we will arrange for the unit to be repaired at our expense and to your satisfaction,

Regardiess of your needs, VWR support by Thermo's professional telephone technicians is

available to assist you Monday through Friday from 8:00a.m. to 6:30 p.m. Eastern Time. Please call or fax us'

at:

1-740-373-4763 Direct

1-688-213-1790 Tolt Fres, U.S. and Canada
1-74G-373-4189 FAX

Hitp:/ /. vwrsp.com Internst Worldwide Web Home Page
services,controlenv@thermo.com Service E-Mail Address

If you wish to write, our mailing address is:
VWR international Inc.
1310 Goshen Parkway
West Chester, Pennsylvania 13380

International customers, please contact your local distributor.

iv Model 5600 Series

Therme Scientific



Thermo Scientific

Section 1

Section 2

Section 3

Table of Contents

Installationand Start-Up .............. ..ot 11
Control Panel Keys, Displays & Indicators .................... 1-3
Keypad Operation . ... . i 1-4
Displays ... 1-5
Install the Freezer ... it i 1-5
Choose the Location ..ottt 1-5
Install the Wall Bumpers . ...........o oo 1-6
Install the Shelves .. ... i 1-6
RS-232 Communications ......... oo, 1-6
Remote Alarm Contacts and Analog Outpute ................. 1-7
Attach thePower Cord ... ..ot 1-8
Connect Unit to Electrical Power .............. ... ... . ... 1-8
Freezer Start-Up ... oo oot e 1-9
Set the Operating Temperature . ... on.. 1-9
Set the High Temperature Alarm . ... ..o o oL 1-10
Set the Low Temperature Alarm . ... ... ... . oL, 1-10
Access Code ..ot e 1-11
RunMode ... e 1-11
Calibrate ..........covviiiii 2-1
Calibrate the Control Probe ... ......... ... .. . it 2-1
Calibrate the Optional Sample Probe .. ...... ... ... ... ...... 2-2
Temperature Stabilization Periods ................. ... ..., 2-2
Configuration ............ ittt ittt i inaesieans 3-1
HighAlarm Test . ... ..o o e 3-1
LowAlarm Test . ...t i e e 3-1
System Battery Test . ... ..t 3-2
BUS Battery Test ..o vvvvr it ere e iie ety 3-2
Display Temperature ... .ottt 3-2
Clear High Stage Alarm ... ... oo oot 3-3
SetAccess Code o .vv it 3-3
RS485 Address ..o 3-4
Back-Up System Type ... i 3-4

Model 5600 Series

v



Table of Contents

Sectiond  AlaIMS ...ivtvvr i i e e e i e e 41
Wrong Power Alarm .. ..ooovv i o 4-2
High Stage System Failure ........ ... 4-2
Voltage Compensation Alarm . . ... i 4-2
Multiple Alarms . ... .o e 4-2
Micro Board Failure Alarm ... ... . o i e 4.2
Lost Communication Alarm ... .. .. i, 4-2
Probe Failure Alarms .. ... o i e e 4-3
Sectionb Maintenance ...ttt ittt 5-1
Clean Air Filter ..ot i i et e et e e e 5-1
Clean the Condenser . ..ottt ittt 5-1
Clean the Water-cooled Condenser ......... .. iiviiiiin. 5-2
Cleanin Place (CIP) . ..t i i i i v e v re e eaeen 5-2
Defrost the Chamber ... .. o i i i e 5-3
Clean the Door Gasket . ...t i it anns 5-3
Vacuum Relief Port ... oovnt i e e e 5-4
Vacuum Relief Port Maintenance .. .......civiiviininranns 5-5
Replace the Battery . ...t 5-6
Prepare the Unitfor Storage .. ..., 5-6
Preventive Maintenance ..............ciiiiiiriiierinnnnnns. 5-7
Section6 Factory Installed Options .................ccociiiiii it 6-1
Back-Up System .. ...oo oo 6-1
Install Vent Stack, Solenoid and Injection Assembly ............ 6-2
Install the Temperature Probe ... oot 6-3
Connect the Probe/Solenoid Harness ....................... 6-4
BUS Operation and Maintenance ............oooin. .. 6-5
Chart Recorder . .ot i e i e et e e e e 6-7
Change the Recorder Temperature Range ...........ooooilL 6-8
Calibrate the Recorder ... i i e 6-9
Datalogger ... oo e 6-9
Water-cooled Condenser ... v i 6-10
Five Inner Door Option ... ..o vviiiv i 6-10
Section 7 Specifications ................oonnn 71
Section8 Exploded Parts Drawings ..................ccociiinio 8-1
Section 9 Refrigeration Schematics ................ccchiiiiiiii i 9-1
Appendix A Handling Liquid Nitrogen ...y A-1
Handling Liquid Carbon Dioxide ...................cc0iieis A-4

vi Model 5660 Series Thermo Scientific



Thermo Seientific

section1 Installation and Start-Up

Control Panel

{Optional Back-Up -1
System Controls

Optional Temp /Y
Recordar

Figure 1-1. Front View

Wall Bumper
(pre-tapped holes}

—

e |
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Optional Back-up
— System Connections

~— RS-232 or RS-485
Interface

™ .
Power Switeh

710

Remote Alarm Contacts  Power Inlet

and Analog Quiput
Figure 1-2. Rear View

Shelf
Bracket —» =

{mains disconnect)

E |

:

=

Sealant —7'

{Caution: This is a critical seal,
Seal must be maintained.)

Figure 1-3. Chamber Probes

Figure 1-1

Control Panel - keypad,
displays and indicators

BUS (Optional Back Up
System) panel

Optional temperature
recorder (7 day, one pen)
or datalogger

Figure 1-2

Remote alarm contacts
and selectable analog

output connection {0-1V,
4-20mA (default), 0-5V)

Power inlet for power
cord connection.
Optional BUS
connections for probe and
solenoid

RS-232 (default) or RS-
485 interface

Power switch (mains
disconnect)

Figure 1-3

Vacuum relief port -
pressure equalization port

Probe cover

._z.._Op'tio"nal Miscellansous Accessories Probe
,..“"“' {ptional - Recorder Probe/Datatogger Probe

Control RTD/Redundant Type T

Thermocouple Probe
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Section 1
Installation and Start-Up

1-2

Model 5608 Series

Chamber Probe ~
Cover
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i .
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° Port
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Figure 1-4. Vacuum Relief and Probe Cover Location

Battery power
switch To
Thermecouple remove filter
mterconnect jack .| \ e
ENEE 1S RS
Battery mounting ‘ AAS LuEd AN
Nl R
bracket TN ] Faasanss
o | T
: Sl bmneeempaorerera et (I EFETYY
N " LLLIL

Freezer battery
and optional BUS hattery

Figure 1-5. Battery{s) Location and Switch

Figure 1-4

*  Probe cover houses control, optional recorder, datalogger, redundant alarm

probes.
Figure 1-5

+  Battery mounting bracket(s)

+  Battery power switch {freezer and BUS)

*  Freezer battery

*  Optional BUS battery

*  Freezer filter location

Thermo Seientific



Control Panel Keys,
Displays & Indicators

Thermo Scientific

Section 1
Instalfation and Start-Up

) Alarm L ow
— Mode — Temperature Display Indicator Ratt
I7 I Mute ¢ ery
b
L Mute
__5L/ ‘c € Low Battery €| Hot
= Hot Condarmser &————1~ Candenser

»{ Mode } O RN O Settings O Colbrate D Configuration

|
==(enter)

IT M

N2

\ / U ldD E
Message  Scroll for Parameters  ©P 8nd Uown  Enter
Center Arrows Arrows

Figure 1-6. Control Panel

Mode Select Switch - Used to select Run, Settings, Calibrate and
System Configuration Modes.

Mode Select Indicarors -

Run: Run Menu

Settings: Set Points Menu

Calibrate: Calibrate Menu

Configuration: Configuration Menu

Temperature Display - Displays temperature in degrees Celsius.

Alarm Indicator - Light pulses on/off during an alarm condition of the
cabinet.

Mute - Silences the audible alarm,

Low Battery - indicates a low battery condition of the freezer battery.
Hot Condenser - indicates a hot condenser condition,

Message Center - displays system status and alarms.

Scroll for Parameters Arrows - moves the operator through the choices
of the selected mode.

Up and Down Arrows - Increases or decreases values, toggles between
choices,

Enter - Stores the value into memory.

Model 5600 Series 1-3



Section 1
Installation and Start-Up

Keypad Ope ration The Model 5600 Series freezer has four basic modes which allow freezer
setup: Run, Settings, Calibrate and Configuration.

Run is the default mode for the freezer during normal operation,
Settings is used to enter system set points for freezer operation.
Calibrate is used to calibrate various system parameters.

Configuration allows for custom setup of various options,

The chart below shows the selections under each of the modes.

\4 ]

MoDE| <> [MODE| ———u3 [MODE| ——» |MODE
Run Settings Calibrate Configuration
Default Mode , .
SYSTEM OK Control Set Point Controt Probe High Alarm Test
LINE VOITAGE | High Alarm Set Point | Optional Sample Probe | Low Alarm Test
COMPENSATED .
VOLTAGE Low Alarm Set Point System Battery Test
HSHX Optional Back Up BUS Battery Test

TEMPERATURE  § System SetPoint

Display Temperature

Clear High Stage Alarm

Set Access Code

RS485 Address

BUS type COZ or LN2

Scroll for Parameters Arrows: Steps the operator through the parameters
of SETTINGS, CALIBRATE and CONFIGURATION Modes. The right

arrow goes to the next parameter, the left arrow returns to the previous
parameter,

Up Arrow: Increascs or toggles the parameter value that has been selected
in the SETTINGS, CALIBRATE, and CONFIGURATION Modes.

Enter: Must press Enter key to save to memory any changed values.

Down Arrow: Decreases or toggles the parameter values that have been
selected in the SETTINGS, CALIBRATE and CONFIGURATION
Modes.

Mute Key: Press to silence the audible alarm. See Section 4 for alarm
ringback times.

-4 Model 5600 Series ‘ Thermo Scientific



Section 1
Installation and Start-Up

Displavs Message Center: Displays the system status (Mode) at all times. Displays
SYSTEM OK during normal operation, or alarm messages if the system
detects an alarm condition, See Alarms, Section 4.

Caution If tipped more than 45°, allow the unit to set upright for 24 hours
before start up, A

lﬂsta" the FI‘&&ZGI‘ To remove the freezer from the pallet, use the 7/16" wrench to remove all
the bolts securing the shipping bracket to the pallet.

Remove the shipping bracket. Remove the ramp boards from the pallet
and place the slotted end over the ramp brackets on the pallet. The
support blocks on the ramps will be facing down. Before moving the
freezer, make sure the casters are unlocked and moving freely. Align the
caster with the ramp boards. Use adequate personnel to roll the freezer off

the pallet.

The freezer can be easily pushed to the desired approved location,
described below. If necessary, the doors and lower front panel may be
opened to move the unit through tight openings. When the freezer is in
position, set the front caster brakes,

Caution The freezer must not be moved with the product load inside. a

Choose the Location  Locate the freezer on a firm, level surface in an area with an ambient
temperature between 18°C and 32°C. Provide ample room to reach the
mains disconnect switch {power switch) located on the rear of the freezer.

Caution For proper ventilation and airflow, a minimum clearance of 5” at
the rear and top, and a clearance of 8” on the side of the freezer is
required. Allow adequate space in front of the freezer for door opening. A

Thermo Scigntific Model 5600 Series 1-5



Section 1
instailation and Start-Up

Install the Wall Bumpers

Install the Shelves

RS-232 Communications

1-6 Model 560G Series

The parts bag, located inside the cabinet, contains the following parts.

i 510016 1/4-20x5-1/2" Bokt Wall Bumper
2 380520 Neoprene Cap Cap Protector

Install the bolts into the pre-tapped holes on the back of the compressor
section. Install a neoprene cap on each bolt. Refer to Figure 1-2 for the
location of the pre-tapped holes.

Install the shelf clips into the shelf pilasters (front and back) at the desired
shelf level. Install the shelves in the cabinet onto the clips.

Note On units having the optional 5 inner door option, refer to the
instructions accompanying the inner door kit. A

The Mode! 5600 Series freezer has a data communications interface. The
factory default setting is RS-232.

The wiring identification for the interface is shown in Figure 1-7. One
nine pin, sub "D" style connector is located on the back of the freezer. See
Figure 1-2 for the location of the connector on the freezer.

GND RTD XD

e

O O O 0O,

Figure 1-7. Wiring ldentification

'The freezer transmits temperature information every 60 minutes, A
standard DB9 serial extension cable can be used to connect the freezer to a
serial device. Some serial devices may require a null modem adapter.

Data format:

Baud ..o 1200
Data bits ...... 8 (7 bit ASCH with leading zero)
Start bits ... ... 1
Stopbits ... 2
Parity . .. ..o none

Thermo Scientific



RS-232 Communications
(continued)

Remote Alarm Contacts
and Analog Output

Tharmo Seientific

Section1
Installation and Start-Up

The data transfer sequence is transmitted in the following format. X refers
to numerical temperature data.

(NUL) (-) XXX (SP) C (SP) (OVERTEMP) (SP) (LF) (CR) (EOT) (SP)
(UNDER TEMP)

‘The words "OVER TEMP" or "UNDER TEMP" are transmitted when
an alarm condition exists along with the temperature. If no alarm
condition exists, spaces will be sent. A total of 20 characters will be sent.

SP - Space LF - Line feed
CR - Carriage return EQOT - End of text (4)

NUL - Null character (00)

The Model 5600 Series freczer has remote alarm contacts and analog
output. See Figure 1-2 for the location of the remote alarm contacts. The
remote alarm connector is located in the parts bag provided with the
manual. It must be installed if connecting the freezer to an alarm system.
After installing the wiring from the alarm system to the connector, install
the connector to the freezer microboard and secure with the two screws
provided. The remote alarm provides a NO (normally open) output, a NC
(normally closed) output and COM (common). The contacts will trip on a
power outage, high temperature alarm or low temperature alarm. Figure 1-
8 shows the remote contacts in alarm state.

ERMIVTE CONTATTSZAMAL £ [RIEFIA
PINE 1 Anning Potobt ¢

PINE 2 Aialog Dutpob -

PiNg 3 HNot Conneeled

PINE 4 Hot Convacted

PINE S HMNernglly Elosed

FINE & Lénnda.

PIME 7 Noaroally b

FIRTACT BATING: 1A & %Y

Figure 1-8. Remote Alarm Contact Pins

>

IMPORTANT USER INFORMATION

Cautien! Stored product should be protected
by a redundant 24 hour/day monitoring
system with alarm capability. An interconnect
jack and thermocouple are installed
for cenfralized moniforing, should on-board
system fail.

The analog output function allows the freezer to output signals
representing the temperature of the freezer cabinet. The factory default
setting is 4-20 mA. Refer to Figure 1-9 for output specifications.

4-20 mA 0-1v 0-5v
Temperature -108 to +50°C -100 te +50°C -100 to +50°C

Figure 1-9. Specifications

Model 5600 Series 17



Section 1
instaltation and Start-Up

Attach the Power Cord  Insert the power cord into the power inlet module. Place the retaining

bracket (P/N 195763} over the connector. Tighten retaining screws to
secure.

Power inlet

Retaining
bracket
Retaining
SCrews

Figure 1-10. Power Cord Connection

Connect Unit to Electrical Caution See the serial tag on the side of the unit for electrical specifications
g P
Power or refer to the electrical schematics in this manual. A

The freezer should be operated on a dedicated grounded service. Check the
voltage rating on the serial tag of the unit and compare it with the outlet
voltage. Then, with the power switch turned off, plug the line cord into
the wall outlet.

First turn on the freezer power switch. Then open the lower front door by
grasping the bottom left corner. Locate the battery switch (Figure 1-5) and
turn it to Standby mode {©). During initial freezer start-up, the system
battery may require charging and the Low Battery message may appear in
message center,

Caution Ensure the battery switch is turned to Standby mode (O). The
rechargeable batteries require 36 hours to charge at inidal start-up. A “Low
Battery” alarm may occur until the batteries are fully charged. Should a
power failure occur during the initial stare-up period, the electronics will
have limited operation. A

-8 Model 5600 Series Thermo Sgientific



Section 1
Installation and Start-Up

Freezer Sta l’t-Up With the freezer properly installed and connected to power, system
setpoints can be entered. The following setpoints can be entered in
Scttings mode: Control temperature, high temperature alarm sctpoint, low
temperature alarm setpoint, and (optional) BUS setpoint. Default settings
arc shown in the table below.

Cantrof Set Point -80°C
High Temperature Alarm -70°C
Low Temperature Alarm -90°C
Optional BUS Set Point -60°6

Caution If the setpoint is changed and the low temperature and high
temperature alarms are set 10° from the set point, the alarm setpoints will
be adjusted automatically to maintain a distance of at least 10° from
setpoint. A

Set the Operating All Model 5600 Series freezers have an operating temperature range of
Temperature -50°C to -86°C, depending on ambient temperature. The freezer is shipped
from the factory with a temperature set point of -80°C. To change the
operating temperature setpoint:

1. Press the Mode key until the Settings indicator lights.

2. Press the right arrow until “SET PT = -XX” is displayed in the message

center.

3. DPress the up/down arrow key until the desired temperature set point is

displayed.
4, Press Enter to save the set point,

5. Press the Mode key until the Run indicator lights for Run mode or
press the right/left arrow keys to go to next/previous parameter.

If no control keys are pressed, the freezer will automatically return to RUN
mode after 5 minuces.

Thermo Scientific Model 5600 Series 1-9



Section 1
Instaltation and Start-Up

Set the High Temperature

Alarm

Set the Low Temperature

1-10

Model 5600 Series

Alarm

The high temperature alarm will activate an audible/visual warning when
the freezer chamber temperature has reached or exceeded the high
temperature alarm set point. To set the high temperature alarm set point:

1. Press the Mode key uniil the Set indicator lights.

2, Press the right arrow untl “HI ALM = -XX” is displayed in the
message center.

3. Press the up or down arrow key until the desired high temperature
alarm set point is displayed.

4. Press Enter to save the setting,.

5. Press the Mode key until the Run indicator lights or press the right or
left arrow to go to the next or previous parameter.

If no control keys are pressed, the freezer will automatically return to RUN
mode after 5 minutes.

Caution The high alarm set point must be set at least 5°C from the
control set point. At initial start-up, the high temperature alarm is disabled
until the cabinet reaches set point, or 12 hours elapse. &

The low temperature alarm will activate an audible/visual warning when
the freezer chamber temperature has reached or decreased below the low
temperature alarm sct point. To set the low temperature alarm set point:

1. Press the Mode key until the Settings indicator lights.

2. Press the right arrow untl “LO ALM = -XX” is displayed in the

message center.

3. Press the up or down arrow key until the desired low temperature
alarm sct point is displayed.

4, Press Enter to save the setting.

5. Press the Mode key until the Run indicator lights or press the right or
left arrow to go to the next or previous parameter.

If no control keys are pressed, the freezer will automatically recurn to RUN
mode after 5 minutes.

Note The low alarm set point must be set at least 5°C from the control set
point. A

Trermo Scientific



Thermo Scientific

Access Code

Run Mode

Section 1
Installation and Start-Up

An access code of 000 is required to access the Settings, Calibrate or
Configuration modes. If the access code is not set at the default ‘000’, a
code must be entered to leave RUN mode. See Section 3 for instructions
on modifying the access code,

Run is the default mode for the freezer. The run mode will display the
cabinet temperature on the temperature display and ‘SYSTEM OK’ on the
message center under normal operating conditions. In addition, this mode
allows display of the following information:

LINE VOLTAGE

COMPENSATED VOLTAGE

HSHX TEMPERATURE (heat exchanger temperature}

This information is scrolled individually by pressing the right arrow key. In

cach case, the message center returns to SYSTEM OK in 10 seconds if no
keys are pressed.

Mode! 5600 Series -1



Section 1

Installation and Start-Up

i-12

Settings Mode

Chart 1-1

Press VIODE
to light SETTINGS
indicator

3 (wte)

e Lew Battary
3 Hot Condemer

{3 Calbrats O Configpration

To Set:

Control
Set Point

...................

High Alarm
Set Point

Low Alarm
Set Point

Optional
Back Up System

;

| |
I

Press MODE to move
to CALIBRATE
mode

Press € to return
to previous parameter

]

[ce | ] SETPT= XX |
==

......................................................................

to previous parameter

A 4
[uore] ["LOALM=-xX ]

i X Sagmaley

Press <« to return
to previous parameter

{rose | | BACKUP =-XX |

Set Point

Press «— toreturn
to previous parameter

Lose | | HIALM = XX | _%_.
Press ¢ o retum A j’ R

Numbers increase

Press Enter
to save setting

Numbers decrease

Numbers Increase

Press Enter
to save sefling

Numbers decrease

Numbers increase

Numbers decrease

Press Enter
to save selling

Numbers increase

Numbers decrease

Press Enter
to save setting

Mode] 5800 Series
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section2 Calibrate

Once the freezer has stabilized, the control or sample probe may need to be
calibrated. Calibration frequency is dependent on use, ambient conditions
and accuracy required. A good laboratory practice would require at least an
annual calibration check. On new installations, all parameters should be
checked after the stabilization period.

Caution Before making any calibration or adjustments to the unit, it is
imperative that all reference instruments be properly calibrated. A

Calibrate the Control Plug a type T thermocouple reader into the receptacle located inside the
Probe lower door (see Figure 1-5). Compare the control temperature set point to

the temperature of the measuring device. See Chart 2-1 at the end of this
section for more detail.

1. Press the Mode key until the Calibrate indicator lights.

2. Press the right arrow until “CONT T = -XX.X” appeats in the message

center.
3, Press up/down arrow to match the display to calibrated instrument.
4. Press Enter to store calibration.

5. DPress the Mode key to return to Run or the right/left arrow to go to
next/previous parameter.

Thermo Scientific Model 5800 Series -1



Section 2
Calibrate

Calibrate the Optional

Sample Probe

Temperature Stahilization

Periods

2-7 Modet 5600 Series

For freezers with the optional sample probe, place the calibrated
instrument in the center of the sample bottle. The bottle should contain an
appropriate medium and the measuring instrument should be centered in
the botde.

1. Press the Mode key until the Calibrate indicator lights.

2. Press the right arrow until “SAMP T = -XX.X” appears in the message

center.
3. Press up/down arrow to match display to calibrated instrument.
4. Press Enter to store calibration.

5. Press the Mode key to return to Run or the right/left arrow to go o
next/previous parametel‘.

See Chart 2-1 for calibration process functions.

Temperature Stabilization Periods

Startup - Allow 12 hours for the temperature in the cabinet to stabilize
before proceeding.

Alrcady Operating - Allow at least 2 hours after the display reaches set
point for temperature to stabilize before proceeding,

Caution During calibration, the temperature display is not available. A

If no keys are pressed for approximately five minutes while in calibration
mode, the system will reset to Run mode.

Thermo Scientific



Calibrate Mode

Section 2
Calibrate

|Chart 2-1

3 (tane)

= Lo Bty
Press MODE £ Hot Sorcacenr
to light CALIBRATE
indicator 0 fhn [ Sattrgs O Calbrmte (3 Configurntion

| A

I

m

To Calibrate:

Control
Probe

Optional

7

mode

Sample Probe

Thermo Scientific

Press MODE 1o move
to CONFIGURATION
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High Alarm Test

Low Alarm Test

Thermo Scientific

Section 3 Configuration

The Configuration Mode is used for testing and custom setup of the
freezer, The configuration functions listed and described below may not
be necessary in all applications, but are available if needed. See Chart 3-1
for more detail.

The high alarm test is used to verify the high alarm will activate, should
the freezer temperature equal or exceed the high alarm set point.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until HI ALRM TEST is displayed in the

message center.
3. Press Enter to initiate the test.
The temperature on the display will begin to increase until the high alarm

set point has been reached. The audible alarm will sound and the alarm
indicator will flash. Press the Mute key to silence the alarm.

The low alarm test is used to verify the low alarm will activate, should the
freezer temperature equal or become less than the low alarm set point.

1. Press the Mode key until the Configuration indicator lights,

2. Press the right arrow until LO ALRM TEST s displayed in the

message center.
3. DPress Enter to initiate the test.
The temperature on the display will begin to decrease until the low alarm

set point has been reached. The audible alarm will sound and the alarm
indicator will flash. Press the Mute key to silence the alarm.

Model 5600 Series 3-1



Section 3
Configuration

3-2

System Battery Test

BUS Battery Test

Display Temperature

Modzl 56060 Series

To test the charge of the freezer battery:
1. Press the Mode key until the Configuration indicator lights.

2. DPress the right arrow until SYS BAT TEST is displayed in the message

center,
3. DPress Enter to initiate the test.

TESTING BATT displays during the testing period. Upon completion of
the test, the message center displays BATT GOOD or BATT FAIL. When
a test is failed, the audible alarm sounds, the alarm indicator and the Low
Battery indicator light. Press the Mute key and the alarm indicator goes
out. The Low Battery light stays on until a future battery test is performed
and passed.

To test the charge of the BUS battery:
1. Press the Mode key until the Configuration indicator lights.

2. Dress the right arrow until BUS BAT TEST is displayed in the message

center.
3, Press Enter to initiate the test,

TESTING BATT displays during the testing period. Upon completion of
the test, the message center displays BBAT GOOD or BBAT FAIL. When
a test is failed, the audible alarm sounds, the alarm indicator and the Low
Battery indicator lights. Press the Mute key. The audible alarm and alarm
indicator go off. The Low Battery light stays on. If this test fails, it is
recommended to replace the BUS bauery. '

This function, only available on freezers with the optional sample probe,
allows the user to select which temperature is displayed in the temperature

display window. The options are CONTROL or SAMPLE.
1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until DISP CONTROL or DISP SAMPLE is
displayed in the message center.

3. Press up/down arrow to toggle between the two display selections.
4. Press Enter to save,

If control probe is selected, the temperature display will be on
continuously. If sample probe is selected, the temperature display will be
preceded with a letter ‘S’

Theemo Scientific
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Clear H igh Stage Should a high stage alarm occurred, it may become necessary to the clear
Alarm the alarm condition after the condition has been corrected.

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow undl CLR HS ALARM is displayed in the

message center.

3. DPress Enter.to clear the alarm.

Set Access COde To set the Access Code:

1. Press the Mode key until the Configuration indicator lights.

2. Press the right arrow until “SET ACC CODE?” is displayed in the

message center.
3. Press Enter.

4. 'The message center will display ACC CODE = 000. Press the up or
down arrow key until the desired access code is displayed (000 - 999).
Press the left or right arrow key to select digit 1, 2, 3.

Note The left and right arrow keys are used to move from the first through
the third digits within the access code. A

5. Press Enter to save the setting
6. Press the Mode key until the Run indicator lights. A three digit Access
Code can be entered to avoid unauthorized personnel from changing

the set points, calibration, or configuration. A setting of 000 will
bypass the access code. The factory setting is 000.
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RS485 Address

Back-Up System Type

34

Modei 5600 Series

The freezer will need to have a unique identification address for data
communications. This address is set through the Configuration mode.

L.

2.

Press the Mode key until the Configuration indicator lights.

Press the right arrow until RS485ADDR is displayed in the message
center.,

Press Enter. The message center will display 485 ADDR XX.

Press up or down arrow to select the appropriate address for the freezer
(1-24).

Press Enter to save.

This function, which is only available on freezers with the optional BUS
(back up system), allows the user to select which type of gas is injected into
the freezer chamber. The options are CO2 and LN2.

1.

2.

Press the Mode key until the Configuration indicator lights.

Press the right arrow until BUS TYPE CO2 or BUS TYPE LN2 is

displayed in the message center.
Press up/down arrow to toggle between the two display selections.

Press Enter to save.

Therme Scientific
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Chart 3-1

Configuration Mode

_—
Press MODE Al ° o o Gt
to light
CONFIGURATION :
indicator £ fun Citettigs D Coibrete 1) Configuration

| |
ﬂ I

To Configure: /
Press MODE to move .l

toRUNmode o] [ HIALRMTEST | @ (Cemac | PressEnter

High Alarm \__ ) to initiate
Press & {0 return test
Test to previous parameter
Lo B o) [Tommrest] P (o)
\._. Press «— toreturn q @ test

to previous parameter

.........................................................................................

System Battery @ Press Enter
Test [vose] [SYSBATTEST | ~deo(Tonee |  toinitiate
GortDfe Fussreetith e test

A\ Press < loraturn <
to previous parameter

Optional @) Press Enter
BUS Battery [reee] [ BUS BAT TEST] @ (CEter | g initiate
Te St R g iest
S— Press <— to return
to previous parameter

Thermo Scientific Modei 5600 Series 3-b



Section 3
Configuration

Configuration Mode, Chart 3-1, Page 2 of 2

refer to previous page

To Configure:

Display
Temperature

Clear High
Stage Alarm

Access
Code

RS-485
Address
(if configured)

Optional
Back Up
System Type

4

N

CONTROL probe

&)
1Mode| IDISPCONTROL I l _ Press Enterto,

save the setting
Scrod Bt Paremplens

SAMPLE probe

Press €— to refurn
to previous parameter

Press Enterto
clear the alarm
condition

{#oe] [cLRHS ALARM |—]

Sctod Ke Prrbmdldn

Press € to return
to previous parameter

Numbers increase
Press Enterto
save the setting
Numbers decrease

[Moss | ['SET ACC CODE XxX |

Scrablyr Pacavileny

Press Mode to exit.
Press Enter to change.
Press right or lefl arrow
o move to next digit,

Scroll through the
addresses 1 - 24

[i=] |

Press <«toreturn
to previous parameter.
Press Enter to to change
the address.

RS485 ADDR [l Ertec

Lirolifce Parpmetecs

Press Enter to
save the setting

Type CO2

®
[veee| [BUSTYPECOZ ]

Sceciliod Farmoaters

Press Enterto
save tha selting

Type LN2

Press ¢— toreturn
to previous parameter
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section 4 Alarms

The Model 5600 Series freezer alarm system is shown in the table below.

When an alarm is active, the message appears in the LED message center.

Press the Mute key to silence the audible alarm for the ringback period.

The visual alarm will continue until the freezer returns to a normal
condition, The alarms are momentary alarms only, When an alarm

COHditiOll OCCUIs and thCﬂ returns to normal, thC ﬁ’CCZCI‘ automaticaﬂy
clears the alarm condition and the message center.

sorii [Messas ooy [Fogbek [Woly

No afarm condition exists SYSTEM OK

Power Failure POWER FAIL 1 min. 15 min. Yes
High Temperature Alarm TEMP IS HIGH 1 min. 15 min. Yes
Low Temperature Alarm TEMP IS LOW 1 min, 15 min. Yes
Poor Ajar DOOR IS OPEN 1 min, 15 min. No
Low Battery* 1.OW BATTERY 1 min. 12 hours No
Control Probe Failure PROBE 1 FAIL 1 min. 15 min. No
Heat Exchanger Probe Failure PROBE 2 FAIL 1 min. 15 min. No
Condenser Probe - see 4.2 PROBE 3 FAIL 1 min, 15 min. No
Sample Probe Failure {optional) PROBE 4 FAIL 1 min, 15 min. No
High Stage System Failure HS SYST FAIL 1 min, 15 min. No
Condenser Hot Condition HOT CONDENSR 1 min. none No
Wrong Power WRONEG POWER 0 min. none No
Voitage Compensation VCOMPEN FAIL {} min. 15 min. No
Micro Board Failure MICRO FAIL 0 min. 15 min. No

All alaym delays and ringback times are +30 seconds.

* The automatic battery test runs 12 hours after initial start-up, then every 12 hours thereafter. A nser

initiated battery test can be performed from the Configuration menu. See Section 3.

Model 5600 Seriss
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Alarms

Wrong Power Alarm

High Stage System
Failure

Voltage
Compensation Alarm

Multiple Alarms

Micro Board Failure
Alarm

Lost Communication
Alarm

4-2  Model 5600 Series

If 2 230V freezer is connected to a 120V power source or a 120V freezer is
connected to a 230V power source, the electronics will detect that an
incorrect power source has been connected to the freezer. Under this
condition, the fans and compressors will not turn on and an audible and
visual alarm will occur along with the "WRONG POWER" message in the
LED message center.

The “WRONG POWER?” alarm may also occur if the battery switch is
turned to Standby mode (&) prior to applying power to the freezer. The
audible and visual alarms will remain until the freezer is connected to the
correct power source.

This condition is created when the high stage compressor and fans run for
30 minutes and are not capable of cooling the interstage heat exchanger to
the proper temperature. Under this condition, the high stage compressor
and fans will turn off after 30 minutes, and an audible and visual alarm
will occur along with the "HS SYST FAIL" message in the LED message
center.

If the freezer is compensating for high or low line voltage, the system will
measure the compensated AC voltage. If the voltage is incorrect, the unit
will stop attempting to compensate, and the compressors will run on direct
line voltage. Under this condition, the message center will display

“VCOMPEN FAIL”.

When multiple alarm conditions occur, active messages are displayed in the
message center one at a time, updating at 5 second intervals, Pressing Mute
during multiple alarms causes all active alarms to be muted and to ring
back in 15 minutes.

An internal communications failure has occurred with the micro board.
During this alarm, the compressor(s) attempt to run continuously.
However, with this type of failure, freezer operation becomes

undependable.

Communication between the micro board and the display board has been
lost. Under this condition, the visual alarm LED flashes along with dashes
(----) in the temperature display. In addition, ‘LOST COMM’ flashes in

the message center. Contact Technical Services.

Thermo Scientific



Probe Failure Alarms

Tharmo Scientific

Section 4
Alarms

The microprocessor in Model 5600 Series freezers continually scans all
probes including the control probe, heat exchanger probe, condenser probe
and optional sample probe to ensure that they are operating properly.
Should an error be detected, the "PROBE # FAIL" alarm will occur as
described in 4.1 above. If an error is detected with the control probe
(PROBE 1 FAIL), the high and low stage compressors will run
continuously. As a result, the cabinet temperature will decrease until it
reaches the lowest temperature that the refrigeration system can maintain.
If an error is detected with the heat exchanger probe (PROBE 2 FAIL), the
freezer will cycle properly at its temperature set point using a 5 minute
step start between the high and low stage compressors. If an error is
detected with the condenser probe (PROBE 3 FAIL) or optional sample
probe (PROBE 4 FAIL), there is no impact on the performance of the
freezer. However, the hot condenser alarm may also occur when the
condenser probe fails. Contact the VWR Service Department or your
local distribucor.

Mode! 5600 Series  4-3






Clean Air Filter

Clean the Condenser

Thermo Scientific

section5 Maintenance

Warning Avoid the excessive use of water around the control area due to
the risk of electrical shock. Damage to the controls may also result. A

Wipe down the freezer exterior using soap and water and a general use
laboratory disinfectant. Rinse thoroughly with clean water and dry with a

soft cloth.

Clean the air filter 2 minimum of four times per ycar.*
1. Open the front lower door by grasping the bottom left corner,

2. Locate the grille on the door. See Figure 1-5. Grasp the middle of the
grille material and gently pull out to remove.

3. Wash the filter material usiﬁg water and a mild detergent.

4. Dry by pressing between two towels.

5. Install the filter back into the grille and attach the grille.

* The clean filter alarm occurs every three months as a veminder to clean the
air filter. Depending upon environmental conditions, the filter may need to be
cleaned or replaced more frequently. If the filter becomes torn or excessively

dirty, a replacement can be purchased from VWR. Order part number
760203,

Clean thc COI’ICICDSC[ a minimum Of once a year.*

1. Opcn the front lower door by grasping the bottom left corner, See
Figure 1-5.

2. Using a vacuum cleaner, exercising care to not damage the condenser
fins, clean the condenser.

* Depending upon environmental conditions, the condenser may need to be
cleaned move frequently.

Modsl 5600 Series 5-1
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Clean the Water-
cooled Condenser

Clean in Place (CIP)

Mode! 5600 Series

The water-cooled condenser can be cleaned-in-place by using the CIP
procedure. Cleaning solutions can be used, depending on type of deposits
or build-up to be removed.

Caution Do not use liquids that are corrosive to stainless steel or the
brazing material {copper or nickel). A

9.

Disconnect the unit from the water supply.

Drain the unit.

. Rinse with fresh water and drain the unit again.

Fill with fresh water.

Add cleaning agent (solution and concentration dependent on deposits
or build-up).

Circulate cleaning solution (if feasible}.
Drain the cleaning solution.

Add and circulate a passivating liquid for corrosion inhibition of plate
surfaces.

Drain this liquid.

10. Rinse with fresh water and drain.

11. Reconnect the water supply and fill the unit.

12 . Return to service,

Thermo Scientific



Defrost the Chamber 1.

8.

9.

Section b
Maintenance

Remove all product and place it in another freezer.

Turn the unit off and disconnect it from the power source.
‘Turn off the battery switch (O). See Figure 5-8.

Open all of the doors and place towels on the chamber floor.
Allow the frost to melt and become loose.

Remove the frost with a soft cloth.

After defrosting is complete, clean the interior with a non-chloride
detergent. Rinse thoroughly with clean water and dry with a soft cloth.

Plug unit in and turn power switch on.

Turn the battery power switch to Standby mode (U)

10. Allow the freezer to operate empty overnight before reloading the

product.

CIGaﬂ the DOOI' Clean the door gasket 2 monimum of once a month.*

Gasket

Using a soft cloth, remove any frost build-up from the gasket and door(s).
The Clean Gasket alarm occurs every three months as a reminder to
remove frost build-up from the gasket and door(s). Press the Silence key to
disable the audible alarm,

*The door gasket may need to be cleaned more frequently if divt or excessive
Jrost build-up prevents the door from closing properly.

Thermo Scientific
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Vacuum Relief Port

Model 5600 Series

The exterior door gasket provides an excellent seal that protects product,
provides an energy efficient thermal barrier to keep cold air in and room
temperature air out, and reduces frost build-up on the inner doors.

Because the door gasket seals so well, a vacuum can be created after a door
opening. Warm air enters the cabinet, cools and contracts, creating a
vacuum that pulls the door in tightly against the seal.

To equalize the pressure inside the cabinet after a door opening requires
1.5-3.0 cu.ft. of ambient air to be drawn into the cabinet. The amount of
air required to equalize the pressure varies depending on the cabinet size,
cabinet temperature, duration of door opening, inventory volume and the
temperature/humidity of the ambient air. This unit is designed with a
“vacuum relief port” that allows the pressure to be equalized.

The time required to draw 1.5-3.0 cu.ft. of air into the cabinet depends on
two. factors,

a) the size and number of paths available for the air to enter the cabinet,
and

b) the pressure difference between the internal cabinet and the ambient
room.

Cabinets with the vacuum relief port operating normally, (i.c. vacuum
relief port is not iced over) will require a minimum of 30 seconds up to a
maximim of 120 seconds for the cabinet to equalize. This is also a good
indication that the exterior door is well sealed.

The vacuum relief port requires routine maintenance. It will ice over unless
preventive measures are taken. If the vacuum relief port becomes iced over,
the freezer will take several hours to equalize pressure.

Caution Do not leave the freezer unattended while the door is unlatched.

The vacuum could release at any time, resulting in the door opening and
possible product loss. A

Therme Scientific
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Vacuum Relief Port o open the door if a vacuum lock occurs:

(Contlnued) 1. Unlatch the handle of the freezer (Figure 5-1). i

2. On the HINGED side of freezer (Figure 5-2), @3}'
slide the included pliable tool (P/N 402058}, Hi
or a non-metallic flat object such as a ruler, I3
tongue depresser or plastic putty knife,
carefully between the door gasket and door I
until only the end of the tool handle is -l
showing (Detail). The air exchange will be

g i

audible and could last a few minutes. e

Figure 5-1. Unlatch

3. As the air pressure equalizes, the door
releases. \

~Gasket
Detail

Vacuum Relief Port  Observe the inner side of port periodically for
Maintenance frost and ice build-up. Remove any frost with
a soft dry cloth. If the wbe should become
clogged with ice, it must be cleaned. Make
sure during cleaning that the vacuum relief  Figure 5-2. Insert Tool
tube is completely free of ice to prevent rapid
ice formation, Vacuum

Reliaf Port

= ™y

Factors that can affect the the vacuum
relief port performance include: high
ambient temperature, high humidity .
conditions and frequent door openings.
Maintenance should be performed weekly
or as needed.

bk

Caution Failure to maintain the vacuum .

relief port may result in excessive ice build -
up inside the tube, clogging the port, and
inability to open the door. The vacuum S
:‘h. ] ""‘"’Z u_,__m_—

relief port may need to be cleaned more
often with frequent door openings and =<y
high humidity environments. A Figure 5-4. Port Location
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Replace the Battery

[y

To gain access to the battery, open the lower door by grasping the
bottom left corner. The battery is rectangular in shape, located on the
front left corner of the compressor compartment and is secured in
place by a mounting bracket.

2. Directly above the battery(s) is the battery power switch, Turn the
battery power switch to the off position {O).

Disconnect the battery connections.
Remove the old battery and install the new battery.
Reconnect the battery (red to positive and black to negative).

Turn the battery power switch to Standby mode (O).

e N s W

Close lower panel door.

Caution The % of charge can vary depending on the age, usage and
condition of the battery. For a consistent and dependable charge, replace
the battery every 2 years. Replacement batteries must be rechargeable and
arc available from Thermo. Refer to the parts list for stock number and
description of the replacement batteries. Dispose of the used batteries in a
safe manner and in accordance with good environmental practices. A

_,__,/"’\___wj—_

Thermocouple

interconnect fjack
Battery mounting.} |
bracket | ™ ﬁ‘

& N Freezer battery
and optional BUS battery

Figure 5-5. Battery Location

Pl‘epa re the Unit for  Dcfiost the unit as described earlier in this section. This will prepare the
Storag e unit for storage. Turn off the battery power switch (O). Turn off the freezer

power switch. Disconnect power to the battery(s) and to the freezer.

Warning If the unit has been in service, turn it off and disconnect the
power cord connector before proceeding with any maintenance, A
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Back-Up System
(BUS 195875, 195877)

Thermo Seientific

section 6 Factory Installed Options

Descriptions of freezer options which can only be factory installed follow.

Warning Before installation of BUS components, make sure the power to
the freezer is disconnected, the battery switch is turned off (O) and the
freezer has warmed to ambient temperature. A

The built-in BUS (back up system) will keep the freezer chamber
temperature below the critical level in the event of a power or equipment
failure. If power to the freezer fails, or temperature increases to the back up
alarm set point, the BUS injects liquefied gas into the chamber to keep the
chamber temperature within the specified range.

The BUS operates on an internal 12-volt, rechargeable battery which is
kept charged during normal operation by the integral battery charger.

INJECTION

ASSEMBLY
\ < TRANSFER
o HOSE

CUSTIMER 70 (RIENT
T SUIT APPLECATION

BRASS NiPPLE
500 LONG -

Figure 6-1. Injection
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Install Vent Stack, Solenoid
and Injection Assembly

B-2 Model 5600 Series

1. Tnstall the injection assembly through the 1/2” pre-punched hole,
directly behind the 2” vent stack hole in the center of the chamber
ceiling,

Note Cover the open end of injection assembly with tape to keep
insulation from entering the nipple. A

2. Slide 3/8” flatwasher over open end of nipple.

3. Insert the covered end of the injection assembly through the exterior

hole.

4. Remove the tape covering from the end of the nipple and install the
1/8” NPT brass tee on the open end of the nipple. Place Permagum
sealant between the brass tee and the interior top.

5. Remove the two Phillips head screws securing the metal bracket on the
vent stack assembly.

6. Install the vent stack through the opening and secure it to the top of
the freezer, using screws.

7. Go to the interior and seal around the end of the vent stack with
Permagum.

8. Install the transfer hose connecting one end to the injection assembly,
the other end to the solenoid valve. Install the solenoid valve to the
supply source. The solenoid mounting bracket is not required and may

be discarded.

| ?
I
Caution When selecting a /T f
. Vent Stack
CO:2 supply cylinder, it must #5 % 750" long l”"'":l 7 Assembl
be eauivoed with 2 siph SS PHP Screw Hdd Y
e equipped with a siphon B (2) i
tube. A Attached to S

vent stack

£

Figure 6-2. Vent Stack

Thermo Scientific



Install the Temperature

Tharmo Scientific

Probe

1.

Section 6
Factory instalted Options

Locate the 0.500” pre-punched hole in

the upper left back corner of the 195419

chamber ceiling, Remove the tie wrap Frobe Mg?;;;:;%
sccuring the coiled probe/solenoid

harness. Uncoil the probe lead and run 30037

the probe tip (approximately 127) Small Tie
down through 0.500” porthole (Figure Wrap
6-4).

As in Figure 6-3, thread the small tie Back-UEBPGrZJgZ

wrap through the openings in the
front of the bracket. Secure the probe
on the back of the bracket with the Figure 6-3. Probe

tie wrap.

Tap #8-32 the two pre-punched holes located on the interior left wall
of the freezer. Mount the bracket. Figure 6-4 shows the Back-Up
probc mounted on the interior left side wall of the freezer.

Intgrior Top
Interior Rear
0.500 Diameter Hole Walt
in thé interior top
tear lelt comer
(@]}
] U n
BUS probe bracket FEY
8-32 UNC x 3/8" fong _\ 3 e
SS PHP Screw, 2 y
There are {2) \© u x
prepunched 0.340 D | Qc,: /
diaroster holes
in the upper rear comer
of the left interior side,
interior Left
Optiopal Sample Sitle Wall
Probe Chip

Figure 6-4. Probe Bracket

Model 5600 Series 63



Section §
Factory Instalied Options

Connect the

Probe/Solenoid Harness

6-4 Model 5600 Series

1. Remove the four screws on the freezer back panel and use them to
mount the tie wrap anchors as shown in Figure 6-5. Secure the probe
wire with tie wraps.

2. Plug the solenoid/probe connector into the BUS connection and secure
with a screw on the right and left side. The connector is keyed.

3. Loosen the terminal screws on the solenoid. Slide the spade lug
connectoss under the screws and tighten to secure,

4. Connect power to the freezer. Turn the freezer On, with battery switch

Oft (0).

a. The Solenoid Engaged light on the BUS control panel will
illuminate (no injection occurs). This light stays on until the unit is
below BUS setpoint.

b, The Low Battery indicator may also illuminate.

5. Turn the battery switch to Standby mode () to charge both batteries.

™ Tie wrap
anchor
<— Probe wire
BUS connection Spade lug
N connections
o 1o solenoid
© —RS-232 or RS-485
o Interface
3 1™ Power switch
1] Remole alaﬁ/ 0 (mains disconnect)
contactsand  Power Inlet
analog output

Figure 6-5. Connections

Thermo Scientific
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BUS Operation and Warning When activated, this unit injects liquid nitrogen or carbon
Maintenance dioxide. Liquid nitrogen can cause serious ﬁ'eezing (frosthbite) if it comes
in contact with unprotected skin or eyes. Nitrogen and carbon dioxide gas
suppresses oxygen levels and may cause suffocation if area is not well
ventilated. Refer to Appendix A for the proper handling of liquid LNz2. A

Caution Make sure the pressure relief valve on any LN2 tank is adjusted to
30 PSI max blow-off. &

Warning Carbon dioxide gas suppresses oxygen levels and may causc
suffocation if area is not well ventilated. Refer to “Handling Liquid CO: in
Appendix B. A

( Backup System O j

kc Power = lowBaery o SolencidEngoged Press to test

Figure 6-6. Back-Up System Control Panel

Power - indicates the unit has AC power.

Low Battery - battery charge is low. The battery needs replaced or
recharged.

Solenoid Engaged - BUS has opened the solenoid so it can inject gas (CO2
or LN»).

Press-To-Test - Activates the solenoid and injects LN2 or CO:z into the
freezer chamber as long as the button is depressed. The solenoid engaged
indicator should light. If the Low Battery indicator lights during the test,
replace the BUS battery.

Note Solenoid will not engage if door is open. A

Thermo Scientific Madel 5600 Series 8-H
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Set Optional BUS Setpoint  The optional back up system is designed to inject CO2 or LNz into the
freezer compartment if the temperature rises above back up system set
point. To set the BUS set point:

1. Press the Mode key until the Settings indicator lights.

2. Press the right arrow until “BACKUP = -XX” is displayed in the

message center.

3. Press the up or down arrow key until the desired BUS set point is
displayed.

4. Press Enter to save the setting,

5. Press the Mode key until the Run indicator lights or press the right or
left arrow to go to next or previous parameter.

If no control keys are pressed, the freezer automatically returns to RUN
mode after 5 minutes.

Caution The BUS setpoint cannot be sct any colder than the high
temperature alarm setpoint (see Section 1). If the back-up system is
installed with COz, then -65°C is the coldest BUS setpoint that can be
used (if the cabinet setpoint is -75°C or colder).

Changing the operating temperature setpoint can affect the BUS setpoint.
The BUS setpoint will self-adjust to maintain a temperature of at least
10°C above the operating temperature setpoint. A

Test the BUS  After the freezer has stabilized and both batteries are fully charged, the
BUS can be tested to verify proper operation.

1. Disconnect the AC power to the freezer by turning the power switch

off.

2. As the freezer warms up, verify the BUS injects at the desired
temperature. Displayed temperature may vary by a few degrees from
inject temperature due to the differences in probe locations.

Clean the Vent Stack  Routinely check the vent stack for frost or ice build-up. The type of frost
that forms in the vent stack is generally very soft and may be easily
removed with a bristle brush or soft cloth. If ice build-up has occurred, a
complete defrost may occasionally be required. See Section 5 for freezer
defrost instructions.

6-6 Madef 5600 Series Therme Scientific
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Disconnect the Fitting Assembly  To disconnect the freezer back-up from the gas supply:
and Transfer Hose
1. Close the supply valve.

2. Depress the test button on the Back-Up System control box to remove
the gas from the line.

3. Slowly disconnect the fitting assembly from the supply (in the event
that any gas remains in the line).

Chart Re corder TO instaﬂ the chart paper in thf: 1'€C01'd€}.', fOHOW’ thC steps bCiO\V.

1. Open the glass door of the recorder and press button #3 uniil the pen
begins to move outward.

2. Unscrew the knob at the center of the chart and remove the paper.

3. Install the new chart paper, position the paper to the correct time line

and replace the knob,

4. Remove the cap from the felt pen and press button #3.

Program selection and
calibration buttons

Range Sticker ~_|

—p

Flgure 6-7. Recorder Details

Thermo Scientific ' Model 5600 Series §-7
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6-8

Change the Recorder
Temperature Range

Model 5600 Series

The chart recorder contains eight temperature ranges and is factory-
programmed for the freezer. A list of the programs with temperature ranges
follows.

1. Press and hold button #3 for one second, then let the pen move off the
chart paper.

2. Press and hold for five seconds either button #1 or button #2.

3. Release the button and the green LED will begin to flash. Count the
number of flashes to determine the present program setting,

4. 'To change the program setting, press the left or right arrows to increase
or decrease the count,

5. When the desired program number is flashing, press button #3 to
bring the pen arm back onto the chart. Recording will begin in the
new program,

1 40 C
2 0 60°C

3 100 38°C

4 5 50°C.

5 0 100°C

8 100 200°C

7 N5 . 50°C

8 10 70°C

Thermo Seientific



Calibrate the Recorder

Thermo Scientific

Datalogger

Section 6
Factory Installed Options

Caution The recorder must be in service for 24 hours before performing
the following calibration procedure. A

1. Place an accurate thermometer in the chamber next to the recorder

P[Obf.‘.

2. Temperature probes for the recorder are located in the left front corner
of the freezer chamber (Figure 1-4).

3. After about three minutes, compare the thermometer reading with the
chart recorder reading.

4. If an adjustment is necessary, press the #1 button to move the pen to
the left or the #2 to move the pen to the right. The button must be
held about five seconds before the pen begins to move. Release the
button when the pen position matches the thermometer.

Note The felt-tip pen on the recorder requires periodic replacement.
Usually the ink will appear to fade before replacement becomes necessary.
Additional pen tips may be purchased. Refer to Parts List, Section 8. A

Dataloggers and ELPRO evaluation software provide monitoring and
documentation of temperature and alarm conditions. The dataloggers have
a memory capacity of 64,000 measured values or data points. Temperature
is measured, stored and displayed. Alarm conditions are recorded.
Optional evaluation software permits data to be downloaded to a PC. A
variety of statistical information is provided through calculations, analysis,
graphs and printed reports. Refer to the ELPRO documentation for
operating instructions for the datalogger.

Madel 5600 Series 689
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Water-cooled The water-cooled condenser is a factory installed option (P/N 195964,
195965, 195967) and requires a qualified technician at freezer installation.
The installation should include proper adjustment of the regulating valve,
which controls the discharge pressure.

Condenser

Table 6-1. Specifications

Water Source Tower City
Water Pressure Not ta exceed 150 psig
Water Temperature Range Not to exceed 29.4C {85F)

Inlet Connection

(1.5" compression

Qutfet Connection

0.5" compression

Flow Rate Required

3.2 gallons {11.4 liters} per minute

1.0 gatlon (3.8 liters} per minute

Drain Reguired

No {return line is required)

Yes

Five Inner Door
Option

6-10 Mode! 5600 Serigs

The five inner door option (P/N 189405, 189406, 189407, 195652) is
factory installed. The freezer is converted to accommodate four adjustable
specimen shelves with the fifth “shelf” as the bottom of the freezer

chamber,

Thermo Scientific
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section 7 Specifications

Model 5602 5603 5604
Ff:r']“g‘f’at”‘e 50°C [-58°F) to -86°C {-123°F) in an 18C to 32C* {64.4F to 89.6F} ambient
Exterior IBIWXTI8"Hx31.0" { 333"Wx778"Hx31.0" | 33.3"Wx77.8"Hx 370"
Bimensions B4Bx1976x78.7cm 846x1976x78.7cm B46x1976x940cm
Interior 230"Wx515"Hx 193" { 23.0°'Wx515"Hx 193" | 23.0°W x 51.5"H x 25.3°
Bimensions 58.4x130.8x49.0cm 58.4x130.8x490cm 58.4 x 130.8 x 4.3 cm
Capacity 130¢cu. ft. 13.0¢cu. ft. 173 ¢cu ft.

P {368.1 liters} (368.1 fiters) {489.9 liters)

Refrigeration

Two 1 HP {2545 BTUH each)

Insulation Non-CFC, foamed-in-place wrethane: 5.0" (12.7 em) cabinet; 4.5” {11.4 cm} door
230V50/60Hz, 12.0FLA | 120V, 60 Hz, 16.0 FLA 120V, 60 Hz, 16.0 FLA
Electrical Operating Range: Operating Range: Operating Range:
208-240V 108-130v 108-130V
15 amp, 230V, 20 amp, 120V, 20 amp, 120V,
Breaker Dedicated Circuit, Dedicated Circuit, Dedicated Circuit,
Requirements | 15 Amp 20 amp 20 amp

Time Delay Breaker

Time Delay Breaker

Time Delay Breaker

Shipping
Weight: Motor

712 Ibs. (323.0 kg)

712 Ibs. (323.0 kg)

795 Ibs. (360.6 kg

Madet 5600 Series 741
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Model 5605 D606 5656
g:gf’at“re -50°C {-58°F) to -86°C {-123°F} in an 18C to 32C* {64.4F to B3.6F) ambient
Exterior J3IWx T8 Hx37.0" | 408" WxT77.8Hx37.0" | 408" Wx 778"Hx37.0"
Dimensions BABx 1976x%4.0cm 1036 x1976x30cm | 1036x1976x94.0cm
Interigr 23.0"Wxb1.5"Hx25.3" 306"Wx515"Hx 253" | 30.6"W x 51.5"H x 753"
Bimensions 58.4x 1308 x 4.3 cm 777 x1308 %643 cm 17.7x130.8x64.3¢em
Capacity 17.3cu. fi. 23.0 cu. ft. 230 cu. ft.

P (489.9 liters) {6513 fiters) (6513 liters)

Refrigeration

Two 1 HP (2545 BTUH each}

Insulation Non-CFC, foamed-in-place urethane: 5.0” (12.7 cm} cabinet; 4.5" (11.4 cm) door
230V,50/60Hz, 12.0FLA | 230V 50/60Hz, 12.0FLA | 120V, 60 Hz, 16.0 FLA
Electrical {Operating Range: Operating Range: Operating Rangs:
208-240V 208-240V 108-130V
15 amp, 230V, 15 amp, 230V, 20 amp, 120V,
Breaker Dedicated Circuit, Dedicated Circuit, Dedieated Circuit,
Requirements | 15 Amp 15 Amp 20 amp
Time Delay Breaker Time Delay Breaker Time Delay Breaker
Shipping

Weight: Motor

795 Ibs. {3606 kg)

300 Ibs. (408.2 kg}

800 1bs. {408.2 kg

Model 5607

F{j;‘gf’a‘“re -50°C (-68°F) to -86°C {-123°F) in an 18C to 32C* (64.4F to 89.6F) ambient

Exterior 46.8"W x 778"Hx 370"

Dimensions 118.9x197.6x94.0cm

Interior 36.6"W x bth"Hx27.0"

Dimensions §3.0x130.8x68.6cm

Capaci 28.0 cu. ft.

PECY | (792.8 lters)

Refrigeration | Two 1 HP (2545 BTUH each}

fnsulation Non-CFC, foamed-in-place urethane: 5.0” {12.7 cm} cabinet; 4.5" {11.4 cm} door
230V,50/60Hz, 12.0FLA

klectrical Operating Range:
208VAE-240VAC

Breaker 15 amp, 230V,

Requirements | Dedicated Circuit, 15 Amp Time Delay Breaker

Shipping

Weight Motor 980 Ibs. {4445 kg}

Tharmo Scientific
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Certifications
Declaration of Confarmity is available from the factory

Salety Specifications

indoor Use Only

Altitude - Up to 2,000 meters

Temperature - 5°C to 43°C

Humidity - Maximum RH 80% for temperatures up to 31°C, decreasing lineatly to 50% RH at
40°6 :

Mains Supply Fluctuations - Mains supply voltage fluctuations not o exceed +10% of the
nominal voltage

Installation Category I/

Pollution Degree 2 ?

Class of Eguipment |

1 Installation category {overvoltage category) defines the level of transient overvoltage which the
instrument is designed to withstand safely. It depends on the nature of the elecericity supply and its
overvoltage protection means. For example, in CAT II which is the category used for instruments in
installations supplied from a supply comparable to public mains such as hospital and research
laborarories and most industrial laboratories, the expected transient overvoltage is 2500V for a
230V supply and 1500V for a 120V supply.

2 Pollution degree describes the amount of conductive poltution present in the operating
environment, Pollution degree 2 assumes that normally only non-conductive pollution such as dust

occurs with the exception of occasional conductivity caused by condensation,

Model 5600 Series  7-3
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Section 8 Parts

O —

REV [ECN NO.{ DATE

8Y | CAD |ARPD

DESCRIPTION DF REVISION

4] N7A

12-04-02§ PO | POCEEON

RELEASED FOR PRODUCTIDN

| FR-1843|05-13-07| CRM | KOG 3 ££S i0HG. 21103043 HEAT EXCHG. 10 211050

BILL OF MATERIALS

ILE” PART NI. | PART DESCRIPTION
[}

| | 200016 | ORYER

71 211050 | HEAT EXCHANGER

3 | 227927 | WIGH STAGE CAP. TLEE
4 | 227928 | LOW STAGE CAP. TUBE

O

O

THIS DOCUMENT CONTAINS PROPRIETARY

INFORMATION ANT SUCH IKNFERMATION IS MOT 10
BE DISCLOSED T8 DIHEQS FIR ANY RIRPOSE KR
LISED FIR MANUFACTLRING PLRFOSES WITHLIT
¥RIFTEN PERHISSIGN FROM THERYC FISMER SLIERTIFIC

VDOEL/PART MAME: 8000 LP-RECHT FRECYER

B%¥G TITLE: HEAT EXCHANCER ASSEMILY

EsN: POC [ CAD: PEC | APPD: LON ]DAIE: 12-04-02 | SCALE:

Heot Exchonger
TS

ThermoFisher
SCIENTIFIC

BOX 649, WARIETTA, CHID 45750

MATERIAL: NsA

Assenly |y

FAINT COLER: N7A

Upright Freezer

TOERANCE UNLESS DTHERVISE SPECIFIED

.« £5. . oKX=t
ANGLES: BECIMAL: gy s

DRAWIND NUMBER

8H02-205-1

B Page 1 of 1

SIZE | BAGZ-205-1-D REV. |

Model 5600 Series
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420308, 13 & FT CF DOOR GASKLT
420309, 23 CF DOOR GASKE]
103104, 28 CF DOOR GASKET

1¥66T7, USE ON IKKER DOOR 195170, 1951Ti
116069, USE ON INNER DOOR 195233, 195234

195170, 13 & £7 CF ENNER DOOR =4 DOOR™
195174, 23 CF IKHER DOJR “4 DOOR"
195233, 13 4 £7 CF INNER DOOR *5 DOOR™
195234, 23 CF INKER DOOR "5 DOOR”

@

|

Quaniity

<

LLLLLLLLLLLLL

28 CU. FT. ENRER DOOR

Upiight Freezer
Cabinet
Assembly

8602-200-1-BRev 3
Page 1 of 2

8-2 Maodel 5600 Series
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REVIECK WO | DATE BY [CaD[A2PD DESCREPTION OF REVISION
BILL OF MATERIALS e 163k [oe-ta-o3L o {7 AGK G5ED SERER 16, vicu AELIT 7o
3 [ FR-1789 [08-02-05] DUG |DEG | [REMOVED VRP iN TOP OF CABINET, DMEVAP
"ML PART KO, PART DESCRIPTION
I 20003 174-20 % 374 §5 KH CAP SCREW
? 22053 18-32 X 172 $S PHP SCREW
3 22115 $6-32 X F/4 §S PHP SCREW
4 23009 $G-32 55 KEX NUT
5 23020 86 S FLAT WASHER
6 23021 #8 55 FLAT WASHER
! 23023 174 §§ FLAT WASHER
8 23043 NYLON FLAT WASHER
[} 23044 124" HYLON SHOULOER WASHER
10 23062 174 55 EXT TOOTIH LOCKWASHER
" 23080 18 55 SPRING LOCKWASHER
12 24032 18-32 X 3/8 55 PHP SCREW F POINT
13 24041 16-32 X /2 $§ PHP SCREW F POINT
i 24042 $8-32 X 142 $5 PHP SCREW F POINT
15 50008 $8-32 X /8 $5 PHP SCREW
15 114020 58" X £12* 1D GROMMEY
17 1160717 FROKT PANEL HIRGE
18 116092 EXTERIOR FRECZER DOOR HINGE
19 121069 FREEZER CAM LATCH STRIKE
20 180312 CAM LATCH STRIKE CONER
21 189921 EXTERIOR BACK 13 8 17
2? 195169 LAICH TAB
23 195179 13/17 CU. FT. IHNER DOGR
24 195866 PROBE GUARD
25 195867 PROBE MOUNT
26 145874 CABINET CABLE COVER PLATE
21 195879 CABINET CABLE BLARX COVER PLATE
28 195900 SINGLE DOOR SWITCH ASSY.
29 285658 BLACK PLASTIC XNOB
30 336000 172 SPLIT SHAP BUSHING
3l 420308 138 17 C. TT. SINGLE DOOR FRAME GASKET
3 5001117 PILSATER STR1PS
33 515083 1A DIA. X L74L $§ SPACER
3 22051 M8-32 X 114 §§ PHP SCREW
35 22053 ¥8-32 X 112 $S PHP SCREW
36 22115 ¥6-32 X 174 $§ PHP SCREW
31 23009 16-32 §5 HEX NUT
38 23010 18-32 S5 HEX NUT
39 23020 16 $§ FLAT WASHER
i 23080 18 55 SPRING LOCHWASHER
I 120400 BLACK PLASTIC KHOB
42 195511 28 CU. FT. INNER DOOR
43 145602 -{LATCH TAB
& 116090 FRONT PANEL WINGE
Wffo‘cﬁufﬁcog"fn?sgc?«"“f};gﬁarl%oup?s' Eué?‘% ODEL/PART MAME: 8600 VP RIGHT TRELZER Upright Freezer
BE DISCLOSED TO OTHIRS fOR ANY PURPOSE NOR |DWG TETLE: 8602 UP-RIGHT FRECZER ASSEMBLY
USED FOR MAHUFACTURING PURPOSE WITHOUT Cabinet
WRITTER PERMISSION FROM THERMO ELECTRON |OWN: POK [CAD: POK JAPPD:MAH |DATL: 10-30-02 [SCALE: §.094 A
ssembly
MATERIAL: H/A
PAINT: /A
SLECThON COmtomATION. Ig%néasu_cs ENLESSDOTHERI!SI SPECIFIED DRANING NUMBER $12e18602-200-1-BRev 3
Bod 4. Y FEESGE 0™ R 8602-200-1 | B| Page2of2
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195774, 23 CU. FT. UPRIGHT FREEZER DOOR
195775, 28 CU. FT. UPRIGHT FREEZER DOOR

& é&@

\..v.e “s  aw

84 Model 5600 Series

Part Number
Y Assembly Drawing
Model 5600 Series
Upright Freezer
T Single Door
Quantity 5602,},251091{;11'%}: E;ev. 3
Thermo Scientific
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Paits
REV| ECNNO. | DATE |8y |CAD |APPD| CESCRIPTION OF REVISION
0| NA 12-1102_|{POK |PDK |MAH | RELEASED FORPRODUGTION
1 | FR1673 | 030803 |DHG |PDK |LON | REVSED CONTROL PANEL FASTENERS
2 | FRA769 | 111804 |RSB [KDG [LDN | ADDEDVACUUM RELIEF
3 | FR2004 | 070108 |KDG [KDG [cCS | ADOED 185775 FOR 28 CU. FT 5607
BiLL OF MATERIALS
EM| PARTNO. | PARTDESCRIPTION
1 20003 114-20 X 314 58 HH CAP SCREW
2 20058 #1/4-20 X 34 85 FHP UC SCREW
3 22053 #8-32 X #2 5SS PHP SCREW
4 23033 14 §S INTERNAL TOOTH LOCK WASHER
5 23057 518 WAVE WASHER
6 24016 #6 X 12" SS PHP SCREW AB POINT
7 24032 #8-32 X 318 SS PHP SCREW F POINT
8 25040 #6 U SPEED NUT STL. STL.
g 30033 RIGHT ANGLE STRAIN RELIEF
10 111028 | TINNERMAN TUBULAR SPEED CLIP
1 117038 [ 1-3/8" DIA. THERMO WHITE HOLE PLUG
12 121068 | 121068 FINISHED HANDLE/LATCH ASSEMBLY
13 121075 | CAM LATCH MOUNT
14 132114 | HEATER, 3W, 14VDC
15 140313 | CONTROL PANEL
10 180316 | VWR CONTROL CENTER BLANK PANEL
i7 180317 | VWR CONTROL CENTER DISPLAY BEZEL
18 180318 | VWR BACK-UP SYSTEM BLANK PANEL
19 180313 | VWR CONTROL CENTER RECORDER BLANK
20 191802 | FREEZER DISPLAY BOARD
2 195837 | MOUNTING ANGLE FOR 180305
22 510305 | 1" OD FLAY WASHER
23 590027 | #6-32 X 1/4 S8 PHP EXT SEMS SCREW
24 600085 [ 516 NYLON CABLE CLAMP
25 1950069 | HEATED VACUUM RELIEF PORT
26 195773 | 13 &17 CU. F1. UPRIGHT FREEZER DOOR "900"
2 195830 | UPRIGHT DOOR WIREWAY COVER PLATE
28 430336 ; 15FT, RS-232 CABLE 25 POS,
%gg%ﬁ%ﬁg&g%ﬁﬁ{i%&:ﬁ%ﬁmr MODEL/PART NAME: ULT UP-RIGHT SERIES FREEZER Assembly Drawing
T D T T o Y g |DWG TITLE: 5600 SINGLE DCOR BOM ASSEMBLY Madel 5600 Series
FURPOSE WITHOUT WRITFEN PERMISSION FROMIpyyN; PDK CAD: PDK |4 i | DATE: 10-30-02 [SCALE: 0.084 Upright Freezer
MATERIAL: NIA Single Door
ThermoFisher PAINT. NIA
SCIENTIFIC L?‘LGELR.E»‘EK:’CE UALESSOTHERIISE SPECED DR5A6V\6|;G 2N(l)J‘I;AB’;ER sgg 5602;,2;);:2' sz I;ev. 3
BOX 642, MARIETTA, OHIQ 45750 Rebed

Thermo Scientific

Model 5600 Series

8-5



Section 8
Parts

Z 10 | ebeyd
¥ ‘oY g-1-£02-2098

19Z3al4 171N D98
Salag 009G pue 0098
‘lePoN
Bumelq Alquiassy

Anuenp

v

S
;

JaqunN ped

JTIHO SSIDDV MVIY 4D B2 'PORGEL
ATID SSADDY HVIY 4D €T 'T0AS6L
ITNHD SSIDOV HVIY 39 LL 7 €1 'TOAS6L

T3INVG 3015 40 BZ B €2 'LL '06L56L
3NV 30IS 40 €L 'P6L56L

8
e
g
3 4
4]
3
£
) |
-
3
[£3
4
3
ol % 3
TR .W
¥ LA
¥ ¥ @
=%
A
< 22
=3
14 Zs
% 7
L “.“
. o CE
HOSSTHAWOD AGEZ 'ZEOE0Z
HOSSIHAWOD AOZL 'DE0E0Z
I z . 9,
L )
¥
i L ~ (LA .0095. "T3NVd LNO 49 BZ ‘GSBSGL
HOSSIYIMNOD ADET 'LEDEOT I (LHA) 0095, “TINYd LNOY 4 €2 'GLESEL
HOSSIHJNOD ADZL ‘GZ0E0Z ) # (LHA) 0095, TINVd LMd 4O £1 P €L ‘BLES6L
=) & (N18) 006 1INV INOHL 42 BEZ 9910584
- (N18) .006. “TINVd LNCH4 4D £Z 'E5L0561
(N78) L006. 1INV L8 49 L1 7 €1 "Z5H0S6L
nﬁ.ﬁrsm? “TINVd LNOH 40 82 “Br.LS0L
4 L N79) .0088. “TINVd INOYA 43 £Z ‘L5L056L
LHOJANS QVAHNINE 43 82 'Co8S6L 0L ¥
1HOddNS OVAHNINE 49 £2 ‘BreseL }74 1 ¥ (N78) .0008. T3NVd 144 42 LL ¥ €1 '05L0S6L
1¥0ddNS QVIHXYING L1 B £L 'SraS6L g . 3
@ 5

SHMAL TINY HNYTE HILNTD TOHLNOD *ILESL
YAROL. TINVE HNYIE HILNID TOHLNOD "LOEORL

Thermo Scientific

Model 5600 Series

8-6



Section 8

Parts

F2X000 Q5T OIHO VLLIHVIN ‘ot X00
Z Jo g obed mmm hmwm‘mm ..wm_mmzm (3400545 FSUMSEHLD S5 3MAEDL
¥ 'AeY g-L-£02-2098 VIN LNV .—Uu_ A
ysijounay |
WN V™ALV
.HWNQGLH_ 1IN Umml #60°0 TAVOS 20-0£-0L Fuva HYA Qdd¥ wad:ava|  xad Nma
$euds 0095 PUE 0098 AGASS 2 LHORHaN 5098 T OMa | _ ML LG 300G SN LSV o3
mc_gmh._mmwn_un““._mww( MIZITUA LHOM-dN 0098 INVN L300 | 0 O T A ines LA haos St
. 1¥0d SS300V HLIM ¥IAXQ ¥ INM QDN | 020602 | 08
WISNIONOD NOLLVHIONTd | 600v0C | 62
HOSSTUANOD IOVISMOTAGEZ | 200802 | &€
HOSSTUNOO FOVISHOH AGEZ | 40802 | &2
YIONHOOMZ | Sz | %
[3M0VHE [H04dNG SN NOLLVIZOM3Y | ze8s6l | ¢
[40ddNS QVAHNINE NV LA ND Li9L | svasel | 72
QVADMNENVAZe 8N | weseh | €2
¥3A00 THIM HOLMS HOOONOIINK | 628%6h | 22
INOVHE ONLINNOW AN3LIVE | #L00%60 | Lt STVHA SSROTRAM AL | S0, e
T T o T [HOMAN 14 MO SZONVEZ LLI3NVA3aIS | 66LS6h | 02
e T NG INOYA FSVA A UN 14 MO LV¥EL | 9viSeh | 6t
e B TNV INVIE HILNGO TOUINOD OWNIHL | t0gosk | 8
_, e | ATBNISSY LL0IZL 40 Lovd W3dIMM HOLYT | WO | 2+
T T T L KIGNISSY H0LTL 40 LoVd HOVO HOLYT | M0izk | 8
WANTUM dWVTO TV RIE | 080009 | W HALYY PEHNIOR | WKE, 18
HOLVM N3OS SWAS LX3 dHd SS 8 X 2686 | 620065 | 0¥ ANHENHANGED. | S L
NGNS SIS DA dHd S8 BE X 268% | 020068 | 6€ DAdAUSIASINOwIA | SR, &
08 FOVUYD dZ b X 0T W | Ep00sS | 8 Sl EHLNDANTRRRE AT | sl | e
e e 1003 ONLLNNOW ¥OSSTUAN0D | Es0lk | Wb
= WZL-LI0AZL-Ad3LVA QY AVI1aIWaS | 6sh00r | 8¢ AR B eV WAL | e
HOLIMS HIMOd NI-YNS INIW | 872088 | 56 BSWOENEARCY | SR :
ONHSNAdYNS .85 | 200068 | #€ ljnadie.) ) i L8
INWACIONTIOS ZH 0905 - AQZL | 9290 | €6 Oy L
YNYL NOISNYEX3 Y10 000G X H.0000 | 8ioviz | 28 Lo E L RIS o M
e o INOd I MTHOS dHA SSBEXZE®E | zeove | &
3OS SHIL 2L X8 AR
NOLLMOSIO L¥Vd | 'ON Lvd 1NN XGH HSYADI 42 9186 gz | ¢
10N XEH = noee | ¢
(Q3NNILNOD) STVI¥ALYI 40 T8 N ?ﬁﬁ%ﬁ%ﬁ 20082 1
NOLAMOSI0LNVE | ONLWVd | poyy
1095 HO4 13NV LNOYS Q30av S20 | 901 |90M | 8UrL0-L0 T00Z-H4 ¥ mu_q.fmmp.déd uo |_..=m
T8NVINTE OL TENYY LNOHS YWHOH "OHD NO1 | 90Y |00M | 80-92€0 296615 4
ONILNNOW AMILLYE TIINYHD NOT | DON | 20N | SOvE-l0 8il-did z
NOISIASY 40 NOILI¥IS3a  |TddY | O¥D AB 3o ONNO3 A3d

8-7

Model 5600 Series

Thermo Scientific



Section 8
Parts

191804, USE OM RELAY ENCL. 193134, 195155
191810, USE ON RELAY ERCL. 195151
, USE ON RELAY ERCL. 195136
191812, USE ON RELAY £KCL. 195758
191813, USE ON RELAY ENCL. 195942
191814, USE ON RELAY ENCL. 195940 ,

23G178 8A DPOT RKR CB/SWITCH
USE ON RELAY ENCL. 195756 & 195758

L]
Part Number
. : , 19 , s . )
{. COMNCN TO: [95751, 195754, [95755, 195756, 35758, 195040 & 195942 930 Voli
Relay Enclosure
@ Assembly
T . 8602-204-1-BRev 4

Quantity Page 1 of 2
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Section 8
Parts

REV]ECN HO. | DATE BY | CAD [APPD DESCRIPTION OF REVISION

0 NiA  |E2-02-02} PDK | POK | MAH RELEASED FOR PRODUCTION

I | FR-1673|03-06-03IDHG | XDG | LDN| MADE COMMON TO 195940 & 195942
2 | FR-1789 107-28-04] ABT [ KDG | LDN [CHG. MICRO BOARD FOR VACUUM RELIEF
3 |PEP-HIT}08-02-04] TJ [KDGILON| REMOVED 114031 GROMMET EDGING

4 | FR-1806 [08-23-04[ JDL [ KDG | aks { SPECIFFED AMPERAGE OF CB SWITCHES

BILL OF MATERIALS
5| PART NO. PART DESCRIPTION
| 22143 |#8-32 x I-1/4 $S PHP SCREW
2 30077 |1-1/2" SNAP BUSHING
3| 191658 |HIGH VOLTAGE BOARD 230V
4 | 191804 |MICRO BOARD (-86 HIGH END)
5 | 400165 |SWITCHER BOARD
6 | 420090 | 175V TRANSFORMER
7 | 460169 |POWER INLET, 16/20A
8 | 490009 |#6-32 X 3/8 SS FHP UC SCREW
9 | 590020 |#8-32 X 3/8 SS PHP EXT SEMS SCREW
10 | 590027 |#6-32 X 1/4 SS PHP EXT SEMS SCREW
1| 900134 |TUBEAXIAL FAN, 30 CFM, [2V
12 | 195631-16-1 [RELAY ENCLOSURE SPOTWELD SUB-ASSEMBLY
13 | 195631-16-4|RELAY ENCLOSURE COVER/191656 SUPPORT
14 | 195631-31-3| TRANSFORMER HOLD DOWN
15 | 195631-31-5|RELAY ENCLOSURE COVER (MAIN)
16 | 195730~ 16-1]191658 SUPPORT BRACKET SUB-ASSEMBLY
17| 230184 | 15A DPDT SWITCH/CIRCUIT BKR

THIS DOCUMENT CONTAINS PROPRIETARY [MODEL/PART HAME: RELAY ENMCLOSURE ASSEMBLY
1HFORMATION AKD SUCH INFORMATION 1S KOT 10

BE DISCLOSED TO OTHERS FOR AKY PURPOSE KOR [DWG TITLE: 230 VOLT REEAY ENCLOSURE ASSY (HiGH EKD)

230 volt

Thermo Scientific

HATTIEN oLR IS 10N FROW THERNG. ELECTAOK |OWN: DHG [CAD: DHG |APPD: WAW |OATE: 07-26-01 JSCALE: 0.250 Relay Enclosure
MATERIAL: - Assembly
PAINT: N/
ELLCTRON CORPOMATION - REEL%E#&NCE ""”‘%E’J?.&i{‘!“,ii&;‘”‘*’ DRAWING HUMBER sizt |8602-204-1-BRev 4
Bor 649, Norieida, 01 45750 Lo 8602-204-1 B Page 2 of 2
Maode! 5600 Series
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Section 8
Parts

191810, USE ON RELAY ENCL. 195750
191804, USE ON RELAY ENCL. 195752
{9181, USE ON RELAY ENCL. 195757
15§812, USE ON REEAY ENCL. 195839
13, USE ON RELAY ENCL. 195941
P4, USE OH RELAY ENCL. 195939

®

230184 |54 DPDT RKR CB/SWITCH
USE ON REEAY ENCL. F9575T & 195839

Par Number

I. COMMON TO: 195750, 185752, 195757, 185838, 195930 & 195041 120 Volt
Relay Enclosure
@ Assembly
I . 8602-204-2-B Rev 4
Quantity Page 1 of 2
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Section 8
Parts

REV| ECN NO. | DAYE | BY [ CADIAPPD) DESCRIPTION OF REVISION

¢ N/A |12-02-02]PDK|PDK | WAH RELEASED FOR PRODUCTION

I | FR-1673[03-06-03] DHG |KDG{KPG| MADE COMMON TO 195939 4 195941

2 [FR-1788{07-28-04  ADT |KDG |LDN |CHG. MICRO BOARD FOR VACUUM RELIEF
3 [PEP-111]08-02-04; TJ |KDG{EDN] REMOVED 11403§ GROMMET EDGING

4 [FR-1805 {08-23-04| JDL [KDG | AkS | SPECIFIED AMPERAGE OF CB SWITCHES

BILL OF MATERIALS
‘£§ﬁ PART NO. PART DESCRIPTION
| 22143 |48-32 x [-1/4 SS PHP SCREW
2 30077 |1-1/72" SNAP BUSHING
3| 191680 [HIGH VOLTAGE BOARD 120V
4 | 191810 |MICRO BOARD (-86 LOW END)
5 | 230183 |20A DPDT SWITCH/CIRCUIT BKR
6 | 400165 |SWITCHER BOARD
7 | 420065 | 175V TRANSFORMER
8 | 460169 |POWER INLET, 16/20A
9 | 290009 |#6-32 X 3/8 SS FHP UC SCREW
10 | 590020 |#8-32 X 3/8 SS PHP EXT SEMS SCREW
11| 590027 |86-32 X 174 SS PHP EXT SEMS SCREW
12 | 900134 |TUBEAXIAL FAN, 30 CFM, 12V
13 [195631-16- 1 [RELAY ENCLOSURE SPOTWELD SUB-ASSEMBLY
14 | 195631-16-4 |RELAY ENCLOSURE COVER/191656 SUPPORT
15 | 195631-31-3| TRANSFORMER HOLD DOWN
16 | 195631-31-5|RELAY ENCLOSURE COVER (MAIN)
17 | 195730-16-1|191658 SUPPORT BRACKET SUB-ASSEMBLY

THES DOCUMENT CONTAINS PROPRIETARY IMODTE/PART MAME: RELAY ENCLOSURE ASSEMBLY
INFORMATIOR AND SUCH EHFORMATION IS KOT TO
BEEDDISF%{R)SED 10 ocmigs §GORP AggoglénposTg gﬁ!; DHG TETLE: £20 VOLT RELAY ENCLOSURE ASSY (LOW END} 120 Vot
13 MANUFACTURIN i3 WiTH
WRITTEN PERMISSION CROM THERMO ELECTRON |OWN: DHG |CAD: DHG |APPD: MAK |DAYE: 07-26-01 [SCALE: 0.250 Relay Enclosure
WATERIAL: - Assembly
Thermo PRIAT: WA
ELECTAON COROMTION TOLERANCE UNLESS OTHIRRISE SPECHFEED CRAWIKG NUMBER $:7¢ 18602-204-2-B Rev 4
Boe 43, Horietta. on 45750 ANGLES: OECEMAL: lﬁi: 8607-204-2 B Page 2 of 2

Thermo Scientific
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Refrigeration Schematics
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Refrigeration Schematics
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Section 9

Refrigaration Schematics
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Section 9

Refrigeration Schematics
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Section 10
Etectrical Schematics

0w ~ D W B W N e

=5

12

PUWER CONNECTION

230v, 1@, 2W, 50/60HZ,12.0 FLA

(OPERATING RANGE 208-240)

S0 51

Pawer Inlet
460162

Lircult Breoker Switch
230184

Transforser
420090

Tronsforner
420080

High Pressure Cutout

J0-4
w3l 3
w2 ) 2

[
5

High Voltege Board
Iﬁgﬂ ¥

207010

HS Cempressor
203031 Contains
Stort Reloy
3co31s

Run Copecitor
170445

20uF, 440V
Stort Cepocitor
§170i89¢
1CB-130uF, 230V

High Pressure Cutout

207008

LS Corpressor
203032 fontoinsg
Stort Relay
300319

Run Capocitor
170148

10uF, 440¥
Stort Copocitor
170192

43-520F, 280V

HS Fan
SCot13

LS Fan
&C0113

Oouble Coor Heater
132116 (13717 cuft)
132117 (23 cufit)

Exponsion Solenoid
220626

Fuse 2A
26T626

Madels:
5602, 5605, 5606, 5607,
5612,5619,5620,8002,
8605, 8606, 6607, 8612,
BE19,8620,8627,8028,
8691 ,8694,8055

8602-70-1-0 Rev.4
Poge | of 3
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Section10
Eiectrical Schematics

3 v
4(} Ti hsgoltuge Hoord
E=30=3
4]
Jid 2 Pos. Ribbon
42 24 §>—‘ 430328
43 Jia 5
=]=ts] =teted 3
SERTIEY cogTax
A4 EEETTT 26 Eoer R
[-IVEVEVAVEVEVS ¥ [YEVAVEVIVEVY|
45 ILJ A
20 Pos. Ribbon
46 430219
47 Switching
Poagrl‘ﬁéupply 6 Pos. Ribbon
48 430389
49
& B Pos. Ribbon
50 " Rk 430304
1
51
52
53 <& |
12V0L Fan
54 aG6o134
a3
e -
- TS S e Gashep ey
ANRANN ¢ Bac’-;.po: ______ Egog?s‘ Ribbon
57 AT — [ Boere \ 9 )
Rs-232 Benate Aora oqees L e e Bockup Soienaid
e Analog Dutput{ H o2 4 M =~ — LNZ2: 200129
58 wrs A E R |% - = = €oz: 290131
i 5B i - Backup Proba
59 £ 230031
gen; Exchanger
E @
B0 -BE 200177
4.
3 Condenser Frobe
5§ I‘l‘téﬁggdecard J‘L 280178
62 8]} Ssatng! Preve
Sonple Prcbe
63 JBE 280177
. Cobex Probe
64 J”E 290180
o
65 J1 Double Ooor Heater
65 S N6 59N 132214
Lid Switch
67 I_,/ 360236
I S | Door 3witch
E'B 3659230
S
E—— PR 5
OL 4 oor
69 . ” 380230
25 Pos. Seriot Coble
g @ 430336 Cupright)
70 e 8 185442 ¢chest)
71 i \ " :‘régr]'ggﬂuurd Bottery
21
— % 5 -
72 — L _Fﬂmn —:
Oisploy Beord — t _ P Recorder
73 01B02 cipnights RS M R 201210
191758 {Chest) 3 — 5}9 ob - ¢ STANOARD BB27 & BG28)
e ! Models:
4 -%- Lo 5602, 5605, 5606, 5607,
75 ‘ Single Door Heoter 5612,5619, 5620, B6C2,
?gg?:g Ooor Heeter 8505,8505,85{]?.8612}
7 Yocupn Relief Heoker Assy 8519‘8550’862?‘85ZB’
@h‘s_'}ve_rlny_ B -ﬂ 1950083 : 8591 ‘8594‘8&35
| I | €900, BEOO Series?
8002-70-1-0 Rev.8
Poge 2 of 3
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Section 10
Electrical Schematics

T
YIRE ¢ oo CAUGE WIRE # CH &R GALGE
78 ) K t4 25 FHT 18
2 fE0 4 26 BLY. 18
70 3 GRNATEL i4 21 BLK 18
4 RED i4 28 RED 18
5 BLX 14 28
80 B BLX 18 EY
7 BLK 18 3 GRNYEL 14
gl 8 BK 18 % BLK 1
] BLK 18 33 BLLE 14
82 10 BLK 18 ET] Bk 14
11 BK 18 k5 BLy 14
a3 12 8K T *® BLK i4
13 BK 3 37 BLY 14
84 14 GRNAYEL 18 38 BLK 14
15 CRN/YEL B E:] BLU 14
a5 15 CRW/YEL 18 43 BLK 14
17 GRNAYEL 14 4} BLy 14
a6 18 CRNAYEL 14 42 BLK 14
i8 BLK 14 43 B 14
20 BLK 14 44 B 14
87 21 Bk 6 45 Bl 14
22 RED iB 46 BLX 14
88 3 BK 18 47 H 14
24 RED B 44 By 14
89 49 | 14
5 8K i4
ap 5l BLU 14
gt
tprights Ehests
92 SIZE | TOERMI | TR 1 Ve STZE | TR ViE
3 8602 8681 602 2.7 8612 5612 |
93 7 BE0S B5C4 5603 17 8519 5510
23 HECE BG5S 560 20 5520 5620
a4 ] 6507 5607 20 828
13 8627
a5
gﬁ RS-232 SPECIFICATION
g7 BAL = 1200
REMITE CENTACTS/ANALEG TLITPUT PARITY = N
ag PIN® | Anolog Cutput + 175 =8B
PINS 2 hrelog Butput - SHP BITS = 2
P[4 3 MNot Coanected
a3 PINt 4 Kot Connected RS-232 PRT
PIN8 5 Nerralby Clesed PIN® 2 TXD
100 PIkA B Corron. PIt# 3 RXD
PINE 7 Norralty Cpen PINS 5 RO
101 CINTACT RATING: 1A m 30V
CENTACTS [N ALARM STATE
102
103 S¥| Settings for Arclog Butput S¥2 Settings for Conmuaication Butpuk
sl ’%’é} sialeld
104 4-20mA Dubput RS-495
5o 954
105
1 3
106 » oE}o l&]o&o&
Wbt | o RS-272
107 L L.2.r.2l
.é].? »3
-5y Butput
. Da Do
1. Schenotic represents single & dable deor uwaright nodels
ard chest nedals, AlY haolers gre on aprights coly.
5 Expar-sh:-? :uleﬂgid on 17, 23k ?%'uprights only.
. Beor syitches shown in open positica, TG -
3. Battery switeh shown inogtlhe T pasition, g :zggg;?;: E :I’s E(E: Ev“flﬂ]m nmr_i:a:;iw Models:
4. Circuit breoker syitch shosn in OFF position. 7 Fe-17d 1208 [era [ lmVKli)lmIEF O L0 msn;rm 5502 5505 56{]5 56[]']
S. Dptions and ocessories shown in doshed |ires. LN - 1 ’ ! i Ll
6 (FR-1706] 11-00-04 | A1 | KOG | CON | OVNGED ESALAY B0 151751 PN (91715 56125619, 5620 8502
5 [ 7] U5 TA-GA AT |0 | LN JLARGED HITWD BOAAD 191656 10 191604 ) ' v ;
REY EIN WO, DATE | &1 | CAD [iPre] TESRIETIN OF REVISION 85[]5)8505,85{]185]2‘
{%ﬁ:ﬂ&ﬂﬁwﬁ%ﬁh MIDEL/7ART NE . S00 SERIES, 230Y, WT FREEZERS 85] g 8529 8627 8628
5 EISTL0 10 CHeR 1O Mo PASCSE MR UG TIRE: AT SOBATIE
ATTENTION Pt R P I R e L L M e 8691 ,8654, 86495
[BSERVE PRECAUTIING MATERIRL:
é% ELECTRISTATIE Thermo :;L:}mss THOLE GRITE] ORAMING NPEER  [SI% 8602-70-1-D Rev.3
y LT PR IN - k =
SEE\SITIVE DEVIEES mriﬁmmﬂ et ALESt M‘m“gﬂ 8602"7{}"1 D Poge 3 Of 3
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Section 10
Elsetrical Schematies

27
28
24
30
3
32
33
4
35
Eli]
37
38

PisER COWLTION
1209, 19, 2¢, B0HE 16.0 FLA
CORERATING RANGE 108130V

42 43

sl g

Iy
o
[ 2

High Voltege Boord
19%30 g

Fewer Inlet
4530162

Circuit Breckar Syitch
230183

Trarsfcrrer
220055

High Pressuee futout
070

HY Co~pressor
203029 Containg
Stzrt Reioy
30373

Run Copatiter
170108

B[F, THW
Start Caporitor
173162
iB3-2270F, 0Y

Hi%#- Prassure Cuttut
207008

LS Conpresser
203030 Contoins
Start Reloy
EviE]3Y

un {epacitor
170160

A3F, 3T
Stary Lopocitor
170199
L-108F, 4307

E 23-1 E z
1537 @
% Jz3-2 B g
) 238 @
o} 5233 g T
23y 5 N = o
—F 423-4 12
- 231 N v
225 -
J23-11 14
173-6

i 15
Pty L

K3 Faa
500113

LS Fan
w3

Loubte Dcor Heoker
FR116 (1217 cuttd
132117 123 cufed

Exponsicr Solendid
22068

Fuse 24
285626

Electrical Schematic
HYodels
ER03, 5804,5G15, SBiB
E621, 5656, 0903, AEC4
£619, BAIB, 8321, EGR6
§59), B6%2, B33

86C3-70-1-0 REV. &
Page | of 3
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Section 10
Etectrical Schematics

/l/

High Voltege Boord
IQ?hEEQ

Ji4
J2a
Jig 5

P [T 3

S55 555
ooo cao
ZEEREE of EEEaad
SE&EY LY K BEGYLY
Bywwyywl 1y vy yl

&
AR

=
N
=
h—

Syltching Pover Suoply
200165
]
AT RV AT AT
ﬁ \
L3
FAwiY \I\ﬁ Ay i Backin !—:
il [ Tgcerd
05— Remote Aicen i
Sﬂsp knaleg Dutput| H £
B[4 J 20
7 5
i)
Hicro Boerd # E
1918 3
=13
sl
w3
a2
A3
0 JE W38
S
q
R
el 27
1) 28 i
L—a— - M
g %
21
. e
I 1
Dispioy Beord ey 7 Rerord=r
tgupmf(upn ht) L L TR -5
181751 (Cresf) e e (Hntigant)
]3! robe ]
_ % ——

i S
e

Single Decr tecter
132115
Doohte Ocer teoter
132114

Vocun Relief Meater Ascy
1930060
(830, 880 Seriesy

3 Pos. Rithan
230329

23 Pos. Kiboon
430219

6 Fas. Jibban

G Fos. ®ikhan
430308

12730 Fon
900134

Backup Bottery
400153
20 Pos. Ribson

430219

Backun Solenoic
L2 230129
(w2 25013

Backup Prote
2008

Feat Exchonger
Probe
250177

Londenser Frebz

Contral Frobe
2201768

Sample Prose
29177

Lodex Proba
240188

Doubte fosr Heater
132114

Lid Switeh

IS

Coar Switch

350233

Cazr Switch

(Covble Boord
EELEe

23 Pos. Seriol Coble
43033 tHorighis)
195447 tlhesls)

Micrg Betrd Battery
40015¢

Eiectricel Schenodic
Yodels
5603, 9504,5619, SBiB
5021, 5%k, BED3, HAD4
5615, G014, 6021, 2055
8690, EC9?, 8593

8603-70-1-0 REV. §
Page 2 of 3

16-5 Mode! 5600 Series

Therme Scientific



. Section 10
Electrical Schematics

77
78
78
30

g2
83
84
85
86
87
gy

50
gi
92
93
94
85
a6
97

=
=g

D00~ £7 LA B L A e A

n O
FUAMNNEET T onRORIS

L] (R GALGE WIRE # LR GALGE
Bi{ 14 25 kHl 18
RED i4 26 ELK 18
GRNAYEL 14 27 3K 18
REC 14 28 <ED B
BLK 14 2
BLE 18 30
oLe 18 El ERNAYEL 4
BLg 18 32 ELY 14
2K 18 33 ELY 14
B < 18 EX) EtX 14
8L 8 35 [Z81] 14
B 18 35 £LK 14
B 18 ¥ ]| 14
GRNAYEL 18 3 BLK 14
ERNAYEL 1B 39 =2y 14
BRNAYEL 18 40 Etx 14
ERNAYEL 14 41 BLL 14
GEN/YEE 14 42 BLK 14
B 14 43 Bl 14
i< 14
Bi< 8
REC 8
Bk 1B
RED 18
Uprights Chests
SI7E THERMO THERMI YR SIZE THERMT YiR
3 B 8592 5503 12.7 ERIS SB15
7 EGD3 5604 17 B618 SBIB
23 [SSED] 5090 20 B521 Sb21

RS-232 SPECIFICATIGN

BALO = 1200
BEMTE CCNTACTS/AMA 06 GJTRJT PARITY = N
PINg | Anotog Dutpot + Blis =8
PIN# 2 Anoltog Dutput - STOP BITS = 2
PINK 3 Not Conrected
PIN# 4 Nat Connected RE-932 FIRT
PIug 3 Normally Crased Plne 2 TxD
FId2 6 Conron. PIké 3 RxD
PIN2 7 Nornally Ooen PING 5 OMD

EONTACT RATING
CONTAZTS IN ALARM STATE

S| Settings for Analeg Putpat

th e 3

4-20nA Mutout O
LI

el elal

I

L]

aieled

R5-485
Dc Do Do

O-tV Qutput

sl .[503

0&‘ o[% .I%l

*« 8

RS-232

0-3¥ Cutgut

o

0&02 LE

D.

[, SN

SB2 Settings for Conmunicotion Tutput

Scherotic represents s:ngle § dochle coor upright nodels end

chest nadels.

All heoter ore for .prights only.

Expans-on sofenaid on 17 & 23 cuft uprioghts only.

. DQocr switches shawn in oper position.
Bottery switch shasn in the FF gosition.
Circuit brecker switch shown in BFF position
Upt ons and acesseries shosn in cashed linss

KSE (I

8

FR-191407-27-05{5M

S 10D STHRT DFACTTRS FIGAADS (TNATSYRS

FR- 1 06~ 1 305 [HE | 0§

REY. BATTERY CIRCUTT WIEIM:

RTE | ks

KT A0 SRR VEATER § 6 (TR B

FE-1 766 11-05-04 | AT | RIG

CelCED TISAAC EC. 12750 FROK 100718

E]
kil
[ R G Tl E ]
B
g

Fi-17e5 0A-12-0d4 HATT 3 kDG

Lk
LM
LN
i

THANGED RIOPD B 151655 10 19!BM

EDs a0 | Cate | & J(A0

QiaY

O30T I0n 07 Wil

H

AL AN

ATTENTION
DASERVE FRECAUTIONG
ELECTROSTATIC
SENSITIVE CEVIEES

IS OOCLMENT EOMTAINS FROPRIE
IR TN AN St DFQRATION (S NOT TO
CISCLOSED 17 £

MIELAIRT S4E: B0 SERTES, 120¥, ULF FREEZEGS

AWY PLASGSE NOR | D95 VITLE: INTT SDHEMATIC

Z FOR
PISUFATTLR NG 3 RT5ES WITHS

Flectrical Scherotic
Yodels
5603, 5604,5515, ohiB
5621, SBC6, BED3, AA04
8515, 8618, BG21, 6B56
B530, £6OZ, 8393

R e L P P I L I o e e
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Appendix A Handling Liquid Nitrogen

Warning Contact of liquid nitrogen or cold gas with the skin or eyes may
cause serious freezing (frostbite) injury. A

Handle liquid nitrogen carefully.

The extremely low temperature can freeze human flesh very rapidly.
When spilled on a surface the liquid tends to cover it completely and
intimately, cooling a large area. The gas issuing from the liquid is also
extremely cold, Delicate tissue, such as that of the eyes, can be damaged
by an exposure to the cold gas which would be too brief to affect the
skin of the hands or face.

Never allow any unprotected part of your body to touch objects cooled
by }iquid nitrogen,
Such objects may stick fast to the skin and tear the flesh when you
attempt to free yourself. Use tongs to withdraw objects immersed in the

liquid, and handle the object carefully.

Wear protective clothing.

Protect your eyes with a face shield or safety goggles (safety glasses with-
out side shields do not give adequate protection). Always wear gloves
when handling anything that is, or may have been, in immediate contact
with liquid nitrogen. Insulated gloves are recommended, but heavy
leather gloves may also be used. The gloves should fit loosely, so that
they can be thrown off quickly if liquid should splash into them. When
handling liquid in open containers, it is advisable to wear high-top
shoes. Trousers (which should be cuffless if possible) should be worn

outside the shoes.

Thermo Scientifie Model 5600 Series A1



Appendix

A2

Introduction

Maodel 5800 Series

The safe handling and use of liquid nitrogen in cryogenic refrigerators and
dewar flasks is largely a matter of knowing the potential hazards and using
common-sense procedures based on that knowledge. There are two
important properties of liquid nitrogen that present potential hazards:

1. It is extremely cold. At atmospheric pressure, liquid nitrogen boils ac
-320°F (-196°C).

2. Very small amounts of liquid vaporize into large amounts of gas. One
liter of liquid nitrogen becomes 24.6cu. ft. (700l) of gas.

The safety precautions in this booklet must be followed to avoid potential
injury or damage which could result from these two characteristics. Do
not attempt to handle liquid nitrogen until you read and fully understand
the potential hazards, their consequences, and the related safety
precautions. Keep this booklet handy for ready reference and review.

Note Argon is an inert gas whose physical properties are very similar to
those of nitrogen. The precautions and safe practices for the handling and
use of liquid argon are the same as those for liquid nitrogen. A

Use only containers designed for low temperature liquids.

Cryogenic containers are specifically designed and made of materials that
can withstand the rapid changes and extreme temperature differences
encountered in working with liquid nitrogen. Even these special con-
tainers should be filled SLOWLY to minimize the internal stresses that
occur when any material is cooled. Excessive internal stresses can dam-
age the container.

Do not cover or plug the entrance opening of any liquid nitrogen refrig-
erator or dewar, Do not use any stopper or other device that would
interfere with venting of gas.

These cryogenic liquid containers are generally designed to operate with
little or no internal pressure. Inadequate venting can result in excessive
gas pressure which could damage or burst the container. Use only the
loose-fitting necktube core supplied or one of the approved accessories
for closing the necktube. Check the unit periodically to be sure that
venting is not restricted by accumulated ice or frost.

Use proper transfer equipment.

Use a phase separator or special filling funnel to prevent splashing and
spilling when transferring liquid nitrogen into or from a dewar or refrig-
erator. The top of the funnel should be partly covered to reduce splash-
ing. Use only small, easily-handled dewars for pouring liquid. For the
larger, heavier containers, use a cryogenic liquid withdrawal device to
transfer liquid from one container to another. Be sure to follow instruc-
tions supplied with the withdrawal device. When liquid cylinders or
other largc storage containers are used for ﬁﬂing, follow the instructions
supplied with those units and their accessories.

Thermo Scientific
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(continued)

Appendix

Do not overfill containers.

Filling above the bottom of the necktube (or specified maximum level)
can result in overflow and spillage of liquid when the necktube core or
cover is placed in the opening.

Never use hollow rods or tubes as dipsticks.

When a warm tube is inserted into liquid nitrogen, liquid will spout
from the top of the tube due to gasification and rapid expansion of lig-
uid inside the tube.

Warning Nitrogen gas can cause suffocation without warning! A

Store and use liquid nitrogen only in a well-ventilated place.

As the liquid evaporates, the resulting gas tends to displace the normal
air from the arca. In closed areas, excessive amounts of nitrogen gas
reduce the concentration of oxygen and can result in asphyxiation.
Because nitrogen gas is colorless, odorless and rtasteless, it cannot be
detected by the human senses and will be breathed as if it were air.
Breathing an atmosphcrc that contains less than 18% oxygen can cause
dizziness and quickly result in unconsciousness and death.

Note The cloudy vapor that appears when liquid nitrogen is exposed to the
air is condensed moisture; not the gas itself. The issuing gas is invisible. A

Never dispose of liquid nitrogen in confined areas or places where others
may eniter.

Disposal of liquid nitrogen should be done outdoors in a safe place.
Pour the liquid slowly on gravel or bare carth where it can evaporate
without causing damage. Do not pour the liquid on pavement,

Model 5600 Series A3
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A4

Handling Liquid
Carbon Dioxide

Model 5600 Series

First Aid

Warning High concentrations of CO2 gas can cause asphyxiation! OSHA
Standards specify that employce exposure to carbon dioxide in any eight-
hour shift of a 40-hour work week shall not exceed the cight-hour time
weighted average of 5000 PPM (0.5% COz2). The short term exposure
limit for 15 minutes or less is 30,000 PPM (3% COQOz). Carbon dioxide
monitors are recommended for confined areas where concentrations of
carbon dioxide gas can accumulate. A

Store and use liquid CO:2 only in a well-ventilated place.

As the liquid evaporates, the resulting gas tends to displace the normal
air from the area. In closed areas, excessive amounts of CO: gas reduce
the concentration of oxygen and can result in asphyxiation, Because
CO2 gas is colorless, odorless and tasteless, it cannot be detected by the
human senses and will be breathed as if it were air. Breathing an atmos-
phere that contains less than 18% oxygen can cause dizziness and quickly
result in unconsciousness and death.

Note The cloudy vapor that appears when liquid CO: is exposed to the air
is condensed moisture, not the gas itsclf. The issuing gas is invisible. A

Never dispose of liquid CO2 in confined areas or places where others may
entet.

Disposal of liquid CO2 should be done outdoors in a safe place. Pour
the liquid slowly on gravel or bare carth where it can evaporate without
causing damage. Do not pour the liquid on pavement.

If a person seems to become dizzy or loses consciousness while working
with liquid nitrogen or carbon dioxide, move to a well-ventilated area
immediately. If breathing has stopped, apply artificial respiration. If
breathing is difficult, give oxygen. Call a physician. Keep warm and at

rest.

If exposed to liquid or cold gas, restore tissue to normal body temperature
(98.6° F) as rapidly as possible, followed by protection of the injured tissue
from further damage and infection. Remove or loosen clothing that may
constrict blood circulation to the frozen arca. Call a physician. Rapid
warming of the affected part is best achieved by using water at 108° E
Under no circumstance should the water be over 112° E nor should the
frozen part be rubbed either before or after rewarming. The patient should
neither smoke nor drink alcohol.
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