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Important installer and user information:

Preface

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

thermocouple be attached to a redundant 24 hour 7 day monitoring system with

alarm capabilities. Connecting the sensor to a monitoring and alarm system separate

from the freezer provides the utmost in product safety, should integral system fail. A

Packing List

Part No. Description Qty
213F Key 2
380520 Neoprene Cap 2
510016 1/4-20 x 5-1/2" Bolt 2
195763 Retaining Clip 1
370563 Remote Alarm Connector 1
-86C Models Covered -40C Models Covered
Catalog Number Cu.ft. Voltage Catalog Number Cu.ft. Voltage
ULT-390-10-A 3 120/60 ULT350-10-A 3 120/60
ULT-390-10-V 3 230/50 ULT350-10-V 3 230/50
ULT-1390-10-A 12.7 120/60 ULT1350-10-V 12.7 230/50
ULT-1390-10-V 12.7 230/50 ULT1350-10-A 127 120/60
ULT1390-10-D 12.7 208-230/60 ULT1350-10-D 12.7 208-230/60
ULT-1790-10-A 17 120/60 ULT1750-10-A 17 120/60
ULT-1790-10-V 17 230/50 ULT1750-10-D 17 208-230/60
ULT-1790-10-D 17 208-230/60 ULT1750-10-V 17 230/50
ULT-2090-10-A 20 120/60 ULT2050-10-A 20 120/60
ULT-2090-10-V 20 230/50 ULT2050-10-D 20 208-230/60
ULT-2090-10-D 20 208-230/60 ULT2050-10-V 20 230/50
MANUAL NUMBER 7045808

7 40543/41159 5/17/17 Added F-gas statement, Corrected D-volt rating

7 41347/41348 5/17/17 Removed AS400 model numbers, Fixed operational temp range bpg

6 40473/FR-2854 6/14/16 Updated start component encl dwg, electrical schematics - Zettler relay ccs

5 40497/FR-2843 5/12/16 Updated refrigeration and electrical schematics - Schurter switch ccs

4 40544 12/9/15 BUS information (preventive maintenance and BUS control panel and operation)  ccs

3 40286/FR-2805 7/1/15 New start relay - expl enclosure drawing and 8702 & 8722 elec schematics ccs
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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. Thermo Fisher Scientific makes no representations or warranties with respect to this
manual. In no event shall Thermo be held liable for any damages, direct or incidental, arising out of or related to
the use of this manual.

The -40C and -86C freezers (see page i for model numbers) described in this manual are high performance units
which can be used for research and in situations that directly support medical applications. When these products
are used to support a medical application, it is an accessory to a medical device and is therefor considered as a
medical device in its own right by the regulatory body ( e.g. FDA).

This product is intended for use:

* as cold storage in research use
e as a medical device for diagnostic use (storage of samples not intended to be re-introduced to the human

body).

Registration: This medical application is considered a Class I device by the FDA. This product is classified as
product code - JRM, regulation number 862.2050 and is considered a Class I device, 510(K) exempt.

© 2013 Thermo Fisher Scientific. All rights reserved.
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Preface

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

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

symbol.

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

Extreme temperature hazards, hot or cold. Use special handling equipment or wear special, protective

clothing.

WEEE Compliance: Thermo Fisher Scientific has contracted with companies for recycling/disposal in
each EU Member State. For further information, send an email to weee.recycle@thermofisher.com.

I o=+ =

v Always use the proper protective equipment (clothing, gloves, goggles, etc.)
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 Revco CxF



Preface

Do You Need Information or Assistance on
Thermo Scientific Products?

If you do, please contact us 8:00 a.m. to 6:00 p.m. (Eastern Time) at:

1-740-373-4763 Direct

1-800-438-4851 Toll Free, U.S. and Canada
1-877-213-8051 FAX

http://www.thermofisher.com Internet Worldwide Web Home Page
service.led.marietta@thermofisher.com Tech Support Email Address
www.unitylabservices.com Certified Service Web Page

Our Sales Support staff can provide information on pricing and give you quotations. We can
take your order and provide delivery information on major equipment items or make
arrangements to have your local sales representative contact you. Our products are listed on the
Internet and we can be contacted through our Internet home page.

Our Service Support staff can supply technical information about proper setup, operation or
troubleshooting of your equipment. We can fill your needs for spare or replacement parts or
provide you with on-site service. We can also provide you with a quotation on our Extended
Warranty for your Thermo Scientific products.

Whatever Thermo Scientific products you need or use, we will be happy to discuss your
applications. If you are experiencing technical problems, working together, we will help you
locate the problem and, chances are, correct it yourself...over the telephone without a service
call.

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

Regardless of your needs, our professional telephone technicians are available to assist you

Monday through Friday from 8:00 a.m. to 6:00 p.m. Eastern Time. Please contact us by

telephone or fax. If you wish to write, our mailing address is:

Thermo Fisher Scientific (Asheville) LLC
401 Millcreek Road, Box 649
Marietta, OH 45750

International customers, please contact your local Thermo Scientific distributor.

v Revco CxF Thermo Scientific
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Section 1 Installation and Start-up

Figures 1-1 and 1-2 show the front view of the freezer and indicate the
following freezer components:

e Control Panel - keypad, displays and indicators.
* BUS (Optional Back Up System) panel.
* Optional temperature recorder (7 day, one pen) or datalogger.

* Keylock - keyed lid lock.

Key lock
N’

Control Panel

Optional Back Up

System Controls _L

Optional
Datalogger ———=
or Recorder

AN

QOO

Figure 1-1. Front View 3 cu ft Models

EnviroScan — Keylock
Control

Optional
BUS Control

Optional Recorder —
or Datalogger

292959529

llllllllll
55%2%:
””«ﬁw

Illll

Figure 1-2. Front View Remalnmg I\/Iodels
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Section 1
Installation and Start-up

Figures 1-3 and 1-4 display the rear view of the freezer and indicate the
following freezer components:

*  Remote alarm contacts and selectable analog output connection - 0-

1V, 4-20mA (default), 0-5V).
* DPower inlet for power cord connection.
*  Optional BUS connections for probe and solenoid.
e RS-232 or RS-485 interface.

e Power Switch (mains disconnect).

Optional

Threaded holes for )
BUS Connections

wall bumpers

Access Port

Remote Alarm Contacts —_

: RS-232 or RS-485
and Analog Output L

Interface

L | Power Switch
(mains disconnect)

Optional BUS battery
(just behind this panel) Power Inlet

Figure 1-3. Rear View 3 cu ft Models

Optional
BUS Connections
Remote Alarm Contacts
= R '>/and Analog Output
“S~RS-232 or RS-485
Interface
: \ Power Switch
Threaded holes for . (mains disconnect)
,,,,,,Y‘@',I bl,”,nf)?r,s ,,,,,,,,, Power Inlet
. Q .
\ Access Port

Figure 1-4. Rear View Remaining Models

1-2 Revco CxF Thermo Scientific



Section 1
Installation and Start-up

The probe cover houses the control, optional recorder, datalogger, Model

1535 alarm, or BUS probes.

Figure 1-5. Probe Cover

Figures 1-6, 1-7, and 1-8 indicate the following components:

e Freezer filter location

* Battery power switch (freezer and BUS)
*  Thermocouple receptacle

* Battery mounting bracket

*  Freezer and optional BUS battery

Thermocouple
interconnect jack
To remove
filter

Condenser

Battery o &
Switch

Figure 1-6. All Models Except 3 cu ft
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Section 1
Installation and Start-up

1-4 Revco CxF
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Section 1
Installation and Start-up

Control Panel Keys, Mode Select Switch - Used to select Run, Settings, Calibrate and System
DiSplay, Indicators Configuration Modes.

Mode Select Indicators -

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.
Silence - Mutes 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 through the choices of the selected
mode.

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

Enter - Stores the value into computer memory.

Visual Alarm Display

/// Silence
Temp Displa
P piay = Low Battery
= Hot Condenser
Mode O Run O Settings O Calibrate O Configuration

‘ Message Center ‘ >

Scrol for parameters

PN
[
< P "

NG X A /
AV4
Up and Down
Scroll for Parameters Keys

Arrows

Figure 1-9. Control Panel Keys, Display and Indicators
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Section 1

Installation and Start-up

1-6

Panel Keys, Display,
Indicators (cont.)

Revco CxF

Revco CxF freezers have four basic modes which allow freezer setup: Run,

Settings, Calibrate and Configuration.

Run is the default mode which the freezer will normally be in during

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.

Table 1-1. Modes of Operation

v I

Default Mode
System Ok

Line Voltage
Compensated Voltage

* HSHX Temperature

Settings
Control Set Point
High Alarm Set Point

Low Alarm Set Point

Optional Back Up
System Set Point

Calibrate

Control Probe

Optional Sample
Probe

Configuration

High Alarm Test

Low Alarm Test

System Battery Test

BUS Battery Test

Display Temperature

* Clear High Stage
Alarm

Set Access Code
RS485 Address

BUS type CO2 or LN2
Cold Excursion
Warm Excursion

Reset Excursion

*-86C units only

Thermo Scientific



Panel Keys, Display,
Indicators (cont.)

Displays

Install Freezer

Thermo Scientific

Section 1
Installation and Start-up

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: Increases 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 all changed values.

Down Arrow: Decreases or toggles the parameter values that have been
selected in the Settings, Calibrate, and Configuration Modes.

Silence Key: Press to mute the audible alarm. See Section 4 for alarm
ringback times.

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 Section 4 - Alarms.

There are two displays on the control panel. The temperature display
shows the temperature in degrees Celsius. The message center displays the
system status (Mode) at all times. The message SYSTEM OK displays
during normal operation. Alarm messages are displayed if the system
detects an alarm condition. See Section 4 - Alarms.

To remove the freezer from the pallet, use a 7/16" wrench to remove all
the bolts securing the shipping bracket to the pallet.

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

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, as
described previously. When the freezer is in position, set the front caster

brakes.

Note Do not move the freezer with the product load inside. A

Revco CxF 1-7



Section 1
Installation and Start-up

1-8

Choose Location

Install Wall Bumpers

RS-232 Communications

Revco CxF

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.

Note For proper ventilation and airflow, a minimum clearance of 5” at the
rear and front and a clearance of 8” on the side of the freezer is required.

Allow adequate space for lid opening. If ambient increases above 36°C,

clearance at the rear of the cabinet must be increased to 8”. A

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

Quantity Stock # Description
2 510016 1/4-20 x 5-1/2" Bolt
2 380520 Neoprene Cap

Purpose

Wall Bumper

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

locations of the pre-tapped holes.

Revco CxF freezers have a data communications interface. The factory

default setting is RS-232.

GND RTD TXD
The wiring identification for the interface is ; ¥
o o O O O
shown in Figure 1-10. One nine pin, sub 5 1
"D" style connector is located on the back O O O Oy
of the freezer. See Figure 1-2 for the
location of the connector on the freezer. Figure 1-10. RS-232 Interface

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.......... ... ... 1200
Data bits . . . ... 8 (7 bit ASCII with leading zero)
Startbits .. ...
Stopbits. ...
Parity ... ... none

Thermo Scientific



RS-232 Communications
(continued)

Remote Alarm Contacts
and Analog Output

Thermo Scientific

Section 1
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) (Error Message) (SP) (LF) (CR) (EOT) (SP)
In the event of a CNTRLFAIL, Er07, or the control probe is out of range

error, the numerical temperature data (XXX) in the transmission would be

replaced by T_ERR.

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 EOT - End of text (4)
NUL - Null character (00)

If an alarm condition does exist, “Error Message” in the protocol will be
replaced by the following:

UNDERTEMP (temperature above the low alarm setpoint)
OVERTEMP (temperature below the high alarm setpoint)

PWRFAIL (AC power failure)

CNTRLFAIL (Control probe failure)

Er07 (micro failure)

* HSHX FAIL (Heat exchanger failure)

HOT COND (Hot condenser)

Note The RS-232 is not compatible with Model 1535 Monitor/Alarm
System. A

*-86C units only

= I000000|

REMOTE CONTACTS/ANALOG OUTPUT
Revco CxF freezers have remote PIN# | Analog Output +

PIN# 2 Analog Output -
alarm. contacts and analog output. I 5 Nog!e9 nutpot
See Figures 1-3 and 1-4 for the PIN# 4 Not Connected
location of the remote alarm PING 5 Nornally Closed
PIN# 6 Common.
contacts. The remote alarm PIN# 7 Normally Open
connector is located in the parts bag ~ CONTACT RATING: 1A e 30V

. . CONTACTS IN ALARM STATE
provided with the manual. It must
be installed if connecting the freezer Figure 1-11. Remote Alarm Contacts
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. They will also
trip on high stage (-86C units only), control probe and microboard

failures. Figure 1-11 shows the remote contacts in alarm state.

Revco CxF 1-9



Section 1
Installation and Start-up

Remote Alarm Contacts The analog output function allows the
and Ana|og Olltpllt (cont.) freezer to output signals representing

the temperature of the freezer cabinet.
The factory default setting is 4-20 mA.
Refer to Table 1-2 for output

specifications.

IMPORTANT USER INFORMATION

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

Table 1-2. Analog Output Specifications

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

Attach 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 1-12. Power Cord Attachment

Connect Unit to Electrical Note Sce the serial tag on the side of the unit for electrical specifications or
Power 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 1-4) 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
the message center.

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

1-10 Revco CxF Thermo Scientific



Section 1
Installation and Start-up

Freezer Sta rt-Up With the freezer properly installed and connected to power, system set
points can be entered. The following set points can be entered in Settings
mode: Control temperature, high temperature alarm set point, low
temperature alarm set point, and (optional) BUS set point. Default
settings are shown in the table below. See Chart 1-1 for more detail.

-86C Units -40C Units

Control Set Point -80°C Control Set Point -40°C
High Temperature Alarm -70°C High Temperature Alarm -30°C
Low temperature alarm -90°C Low temperature alarm -50°C
Optional BUS Set Paint -60°C Optional BUS Set Point -30°C

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

Set Operating  The freezer has an operating temperature range of -50°C to -86°C (-86C
Temperature units) or -10°C to -40°C (-40C units), depending on ambient
temperature. The freezer is shipped from the factory with a temperature
set point of  -80°C (-86C units) or -40° (-40C units). To change the

operating temperature set point:
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 minutes.

Thermo Scientific Revco CxF 1-11



Section 1

Installation and Start-up

1-12

Set High Temperature

Alarm

Set Low Temperature

Revco CxF

Alarm

The high temperature alarm activates an audible/visual warning when the
freezer chamber temp reaches or exceeds the high temp alarm set point.

To set the high temperature alarm set point:
1. Press the Mode key until the Set indicator lights.
2. Press right arrow until “HI ALM = -XX” displays in message center.

3. DPress 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.

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

Note At initial start-up, the high temperature alarm is disabled until the
cabinet reaches set point or 12 hours elapse. A

The low temperature alarm activates an audible/visual warning when the
freezer chamber temp reaches or decreases below low temp alarm set point.

To set the low temperature alarm set point:
1. Press the Mode key until the Settings indicator lights.
2. Press right arrow until “LO ALM = -XX” displays in message center.

3. Press the up or down arrow key until the desired low 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.

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

Thermo Scientific



Thermo Scientific

Access Code

Run Mode

Section 1
Installation and Start-up

An access code can be set to prevent unauthorized change of settings in
Calibrate, Configuration and Settings mode. (An access code of 000 is
required to make changes.) If the access code is not at the default 000, you
can not leave RUN mode without entering a code. See Section 3,
Configuration for instructions on modifying the access code.

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

LINE VOLTAGE
COMPENSATED VOLTAGE

*HSHX TEMPERATURE (heat exchanger temperature); -86C units
only

This information is scrolled individually by pressing the right arrow key.
In each case, the message center returns to SYSTEM OK in 10 seconds if
no keys are pressed.

Revco CxF 1-13



Section 1
Installation and Start-up

Settings Mode

Chart 1-1

Press MODE ‘
to light SETTINGS E ¢ = or Condeeer
indicator =
O Run :,Seﬂrmngs O Calibrate O Configuration ‘

Soroll for parameters

| e
E{e]

To Set:

Control
Set Point

High Alarm
Set Point

Low Alarm
Set Point

Optional
Back Up System

Press MODE to move

to CALIBRATE mode | SET PT = XX

Numbers increase

= % Enter

Press Enter

Scroll for Parameters

Press Q to return
to previous parameter

[ HIALM=-xx |

to save settin
~] o

Numbers decrease

Numbers increase

Enter Press Enter

Scroll for Parameters

Press Q to return
to previous parameter

[ LoAaLm=-xx |

~ to save setting

Numbers decrease

Numbers increase

=% Enter

Press Enter

Scroll for Parameters
Press Q to return
to previous parameter

| BACKUP = -XX |

to save settin
~] °

Numbers decrease

Numbers increase

=] % Enter

Press Enter

Set Point

Scroll for Parameters

Press Q to return
to previous parameter

to save settin
~~] °

Numbers decrease
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Calibrate Mode

Calibrate Control Probe

Temperature Stabilization Periods

Thermo Scientific

Section 2 Calibrate

Once the freezer has stabilized, the control 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.

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

Plug a type T thermocouple reader into the receptacle located inside the
lower door (see Figures 1-4 and 1-6). 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” appears in the message
center.

3. Press up/down arrow to match the 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 to
next/previous parameter.

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

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

Note During calibration, the temperature display will not be available.

If no keys are pressed for approximately five minutes while in calibration
mode, the system will reset to Run mode.
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Section 2

Calibrate

To Calibrate:

Control
Probe

Optional
Sample Probe

Chart 2-1
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Section 3 Configuration

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.

ngh Alarm Test The high alarm test is used to verify that 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 Silence key to mute the alarm.

Low Alarm Test  The low alarm test is used to verify the that 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 is displayed in the

message center.
3. Press 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 Silence key to mute the alarm.
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Section 3
Configuration

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

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

center.
3. Press Enter to initiate the test.

TESTING BATT will display during the testing period. Upon completion
of the test the message center will display BATT GOOD or BATT FAIL
When a test is failed, the audible alarm will sound, the alarm indicator and
the Low Battery indicator will light. Press the Silence key and the alarm
indicator will go off. The Low Battery light will stay on until a future
battery test is performed and passed.

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

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

3. Press Enter to initiate the test.

TESTING BATT will display during the testing period. Upon completion
of the test the message center will display BBAT GOOD or BBAT FAIL If
this test fails, the audible alarm will sound, the alarm indicator and the
Low Battery indicator will light. Press the Silence key. The audible alarm
and alarm indicator will go off. The Low Battery light will stay on. If the
test fails, it is recommended to replace the BUS battery.
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Display Temperature

Clear High Stage Alarm

Thermo Scientific

(-86C units only)

Set Access Code

Section 3
Configuration

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’.

Should a high stage alarm have occurred, it may become necessary to clear
the alarm condition after the condition has been corrected.

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

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

message center.

3. Press Enter to clear the alarm.

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 3-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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Configuration

RS485 Address

Back Up System Type

Cold Excursion

Warm Excursion

Reset Excursion

3-4 Revco CxF

If the freezer is configured for RS-485 communications, it will need to
have a unique identification address. This address is set through the
Configuration mode.

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

2. Press the right arrow until RS485ADDR is displayed in the message

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

4. Press up/down arrow to select the appropriate address for the freezer

(1-24).

5. Press Enter to save.

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

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

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

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

4. DPress Enter to save.

This function displays the coldest temperature recorded by the control
probe.

This function displays the warmest temperature recorded by the control

probe.

This function resets the cold and warm excursions.
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Section 3
Configuration

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

Configuration Mode, Chart 3-1, Page 3 of 3
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Section 4 Alarms

The Revco CxF freezer alarm system is shown below. When an alarm is

active, a message appears in the LED message center. Press the Silence key
to mute the audible alarm for the ringback period. The visual alarm

continues until the freezer returns to a normal condition. The alarms are

momentary alarms only. If an alarm condition occurs and then returns to
normal, the freezer automatically clears the alarm condition and the

message center.

Table 4-1. Alarms

Description Message Delay Ringback Relay
No alarm 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
Door Ajar DOOR IS OPEN 1 min. 15 min. No
Low Battery* LOW BATTERY 1 min. 8 hours No
Low BUS Battery (optional) LOW BUS BATT 1 min 15 min. No
Control Probe Failure CNT PRB FLT 17 min. 15 min. Yes
Heat Exchanger Probe Failure ** HSHX PRB FLT 1 min. 15 min. No
Condenser Probe COND PRB FLT 1 min. 15 min. No
Sample Probe Failure (optional) SMPL PRB FLT 1 min. 15 min. No
High Stage System Failure ** HS SYST FAIL 1 min. 15 min. YES
Condenser Hot Condition HOT CONDENSR 1 min. none No
Wrong Power WRONG POWER 0 min. none YES
Micro Board Failure MICRO FAIL 0 min. 15 min. YES

Thermo Scientific

All alarm delays and ringback times are +30 seconds.

*The automatic battery test runs immediately on power-up, then every 8 hours thereafter.

**-86C units only

Revco CxF
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Section 4
Alarms

High Stage System Failure

4-2

Alarm (-86C units only)

Multiple Alarms

Micro Board Failure

Alarm

Lost Communication

Revco CxF

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.

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

An internal communication 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 flashes along with dashes in the
temperature display (----). Contact Technical Services.
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Section 4
Alarms

Error

High End Message

Notes

Er00

“INV. MODEL"

Name: Improper model selected.

Description: Indicates that DIP SW3 has not selected a proper model or can't be accessed properly.
Response: Display shows “Er00” and will not start-up until a proper model is selected. Contact Technical
Services.

ErA1

“NO FREQUENCY”

ErC1

“FREQ <50Hz"

Erd1

“FREQ >60Hz"

ErE1

“VAC < 180V”

ErF1

“VAC > 260V"

Erg1

“VAC < 85V"

ErH1

“VAC > 160V"

This error condition will prevent peripherals (fans, compressors, etc.) from powering up with the incorrect
voltage.

Name: Voltage/Frequency failure

Description: Indicates the measured RMS line voltage did not agree with the logic level sensed by the
micros provided by the installed high voltage PCB; or the measured RMS voltage is not within a tolerable
range (<180VAC < 270 for 230VAC unit / <85 VAC < 160 for 115VAC unit); or the frequency measured over 10
cycles was not within a tolerable range (55 Hz < Freq < 70 Hz for 60 Hz units / 40 Hz < Freq < 55 Hz for 50 Hz
units)

Response: This condition is checked at power on reset and if it is active the unit will NOT power up. The
unit will indefinitely display “Er_1" in the display and continue to monitor the frequency and voltage.
Furthermore, the audible alarm will sound. Other startup error messages may be displayed prior to this mes-
sage; however, the system will stop the startup sequence for this condition.

ErA1 .. No pulses (zero crossings) detected to determine frequency (50 / 60 Hz)

ErC1 .. Frequency detected is below 50 Hz

Erd1 .. Frequency detected is above 60 Hz (Possible noise spikes on supply voltage)

ErE1 .. Unit is 230V and the voltage detected is below the low limit (180VRMS)

ErF1 .. Unit is 230V and the voltage detected is above the high limit (260VRMS)

Erg1 .. Unitis 115V and the voltage detected is below the low limit (85VRMS)

ErH1 .. Unitis 115V and the voltage detected is above the high limit (160VRMS)

Thermo Scientific
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Section 4
Alarms

Error

T High End Message | Notes

Name: Control (Cabinet) Sensor Failure

Description: This condition indicates that the control sensor has failed to produce a valid reading for >12
consecutive reads (~60 seconds).

Er02 “CNT PRB FLT" Response: The unit will stage both compressors on (if necessary) and the unit will attempt to head to bot-
tom out. If the sensor recovers, the system will begin to operate normally and respond to the temperature
feedback. The remote alarm contacts will become active regardless of the key position for this mode of fail-
ure. 'Er02" will be added to the main display queue and the last valid cabinet temperature value will not be
displayed

Name: Heat Exchange Sensor Failure
" " Description: This condition indicates that the heat exchange sensor has failed to produce a valid reading
HSHX PRB FLT :
Er03 86C units onl for >12 consecutive reads (~60 seconds).
Y Response: The display will show “Er03" only when the button sequence to read the heat exchange sensor
is depressed.

Name: Display Firmware Integrity Failure
Description: The display firmware has failed to pass its CRC CCITT checksum integrity test.

Er05 N/A _ _ . e .
/ Response: The display performs this check at startup and the display board will fail to startup with out any

error indication if it does not pass this at power on.
Name: Micro Firmware Integrity Failure

Ei06 N/A Description: The micro firmware has failed to pass its CRC CCITT checksum integrity test.
Response: This is checked at power on reset and the “Er06” will be displayed for ~10 seconds at startup if
this condition exists.
Name: Micro Fail - CS5521 SPI Failure / UISR Failure
Description: This condition indicates a micro board failure due to either the SPI bus is unable to communi-
cate with the ADC device or a UISR event caused the microcontroller to be in an unstable state.
Response: The unit will try to recover from this fault three times by a hardware reset of the micro board. In
the event that the system couldn't rectify the issue, the following sequence of events will occur:

Er07 “MICRO FAIL” 1. Remote alarm contacts will become active.

2. Buzzer will annunciate audibly and will have a ringback of 15 minutes.

3. “Seven segment” display will show “Er07".

4. The -86C system will have 10 minute staging between the high stage compressor and the low stage
compressor activation (-40C units will activate the compressor).

5. The system will go to bottom out temperatures.
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Section 4
Alarms

Error .
Ty High End Message | Notes
Name: Stuck Button
Er09 N/A Description: This condition indicates that the display board has a stuck button.
Response: The Er09 will show on the display periodically.
Name: Condenser Probe Sensor Failure
A1 “COND PRB FLT" Description: Thls condition indicates that the condenser probe sensor has failed to produce a valid reading
for >12 consecutive reads (~60 seconds).
Response: The display shows “Er11".
Name: Sample Probe Sensor Failure
N/A “SMPL PRB FLT” Descrlptlon_: This condition indicates that the sample probe sensor has failed to produce a valid reading for
>12 consecutive reads (~60 seconds).
Response: The message center shows “SMPL PRB FLT".
This is a general display error in which the value being displayed can not be represented within
dErr N/A .
the characters provided.
(gl;osfes) Name: Lost Communication
in N/A Description: Communication between the micro board and the display board has been lost. Under this con-
display dition, the visual alarm flashes along with dashes in thetemperature display (----). Contact Technical Services.

Thermo Scientific
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Clean Air Filter

Clean Condenser

Thermo Scientific

section 5 Maintenance

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.

Caution 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

The air filter should be cleaned a minimum of four times per year.
1. Open the lower panel door by grasping the handle.

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

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

4. Dry by pressing between two towels.

5. Install the filter back into the grille and close the door.

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 Thermo. Order
part number 398216 for 3 cu. ft. units, or 398217 for 13, 17, and 20 cu.
ft. units.

The condenser should be cleaned a minimum of once per year.

1. Open the lower panel door by grasping the handle. See Figures 5-1
and 5-2.

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 more frequently.
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Section 5
Maintenance

Defrost Chamber 1. Removeall product and place it in another freezer.
2. Turn the unit off and disconnect it from the power source.

3. Turn off the battery switch (O). See Figures 5-1 and 5-2.
l |

Thermocouple
interconnect jack Q r
To remove e Thermocouple — To .
filter E 4 interconnect jack remove filter
Condenser
Battery s, £ 5 m H‘H i
switch ﬁ i% %E
E s OOOOMAOO
Battery System E 2 g i
Switch battery T Il
Figure 5-1. Component Locations Figure 5-2. 3 cu ft Component Locations

4. Open the lid and remove sub-lids. Place towels on the chamber floor.
5. Allow the frost to melt and become loose. Remove with a soft cloth.

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

8. Plug unit in and turn power switch on.
9. Turn the battery power switch to Standby mode (©).

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

Prepare the Unit for Defrost the unic as previously described. This prepares the unit for storage.
Sto rage Turn Off the battery power switch (O). Turn Off the freezer power

switch.

Note If the unit has been in service, turn it off and disconnect the power
cord connector before proceeding with any maintenance. A

Clean Lid Gasket Thelid gasket should be cleaned a minimum of once per month. Using a
soft cloth, remove any frost build-up from the gasket, sub-lids and lids.
The clean gasket alarm occurs every three months as a reminder to remove
frost build-up from the gasket and doors. Press the Silence key to mute the
audible alarm. The lid gasket may need to be cleaned more frequently if
dirt or excessive frost build-up prevents the door from closing properly.
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Replace Battery(s)

All Models Except 3 cu ft

Thermo Scientific

3 cu ft Models

Section 5
Maintenance

The following instructions describe the battery replacement procedure for
specific models.

1. Open the lower panel door by grasping the handle and pulling.

2.

—

6.

Locate the battery power switch (Figure 5-1). Turn the battery power
switch to the Off position (O).

Remove the four screws holding the recorder bezel to gain access to the
battery.

Remove the three nuts securing the battery bracket. See Figure 5-1.

Remove the bracket and old battery. Discard properly. Install the new
battery and secure.

Reconnect the battery (red to positive and black to negative).
Replace the recorder bezel.
Turn the battery power switch to Standby mode (O).

Close lower panel door.

Open the lower panel door by locating the handle on the underside of
the door and pulling.

Locate the battery power switch (Figure 5-2). Turn the battery power
switch to the Off position (O).

Remove the two nuts securing the battery bracket. See Figure 5-2.

Remove the bracket and old battery. Discard properly. Install the new
battery and secure.

Reconnect the battery (red to positive and black to negative).

7. Replace the recorder bezel.

8

9

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

. Close lower panel door.

Note For a consistent and dependable charge, replace the battery every 2
years. Replacement batteries must be rechargeable and are available from
Thermo. Refer to the parts list for stock number and description of the
replacement batteries (P/N 400159). Dispose of the used batteries in a safe
manner and in accordance with good environmental practices. A
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5-4

Check Battery(s)

Revco CxF

All Models except 3 cu ft (Figure 5-1):

1.

Locate the power switch on the back of the unit. Turn the switch off.
O).

Open the lower door on the front left corner of the sidecar. Turn off

the battery switch (O).

Remove all the screws from the side panel, except the lower ones. Just
loosen these and lift the panel off.

The battery is rectangular in shape, located above the compressor
compartment, to the right and behind the relay box. Remove the three
wingnuts that secure the cover on the battery. Remove the cover.

Remove the battery from the mounting bracket.
Disconnect the red and black wires from the battery.

Use a voltmeter set to DC volts. Matching the wire colors, connect the
meter to the battery.

If the voltage reads less than 10.8 volts, replace the battery. If above
10.8, re-install as previously.

9. Re-install side panel. Turn the battery power switch to Standby mode

(O), then close lower door. Turn power switch On.

3 cu ft Models (Figure 5-2):

1.

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
left sideof the filter compartment.

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

Remove the three wingnuts that secure the cover on the battery.
Remove the cover.

Remove the battery from the mounting bracket.
Disconnect the red and black wires from the battery.

Use a voltmeter set to DC volts. Matching the wire colors, connect the
meter to the battery.

If the voltage reads less than 10.8 volts, replace the battery. If above
10.8, re-install as previously.

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

Close lower door.
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Section 5
Maintenance

PREVENTIVE MAINTENANCE
Freezers

Your equipment has been thoroughly tested and calibrated before shipment. Regular preventive maintenance is important to keep your
unit functioning properly. The operator should perform routine cleaning and maintenance on a regular basis. For maximum
performance and efficiency, it is recommended that the unit be checked and calibrated periodically by a qualified service technician.

The following is a condensed list of preventive maintenance requirements. See the specified section of the instruction manual for
further details.

We have qualified service technicians, using NIST traceable instruments, available in many areas. For more information on Preventive
Maintenance or Extended Warranties, please contact the Technical Services Department.

Cleaning and calibration adjustment intervals are dependent upon use, environmental conditions and accuracy required.

Tips:
e Fill an upright by starting at the bottom near the probe and add racks to one shelf at a time. Allow freezer to recover to set point

between shelves.
*  Fill a chest by starting at the left side near the probe. Filling with room temperature racks will result in a long pull-down time.
e Fill unit with frozen product to help overall performance; frozen water jugs, for example.

e Always make certain the vacuum relief port is free of frost and ice, to allow for timely re-entry into the freezer after a door

opening.
Action Monthly Yearly 275
2 Years

Verify ambient temperature, <90°F v

v
Check and clean probe cover, gaskets, hinges and lid(s) of ice and snow. See  More frequent cleaning may be
Figure 1-5 for probe location. See “Clean Lid Gasket". required, depending on use and

environmental conditions.
Check air filter. Clean or replace as needed. See “Clean Air Filter”. v 4X
Check alarm back-up battery. See “Connect Unit to Electrical Power” in v **Replace
Section 1 and “Replace Battery” in Section 5. P
Check condenser fan motor for unusual motor noise or vibration. v
* Verify and document calibration, at the minimum, annually. See Section 2 v
Calibration.
* Clean condenser compartment and wipe off condenser. See “Clean v
Condenser” in Section b.

v

Recommended Maintenance * Backup System - Inject test and battery. See
Section 6, Test the BUS Operation.

* Qualified service technicians only
** Dispose of properly, according to all state and federal regulations.
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Back Up System (BUS)
- P/N 1950533, 1950535

Install Injection Assembly

Thermo Scientific

section6 Factory Installed Options

Note 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.

T 11

N\

Mounting hole for injection tee

9
Figure 6-1. Mounting location

1. Locate the mounting hole for installing the injection tee assembly. See
Figure 6-1.

Note Cover 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 exterior hole.
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Section 6
Factory Installed Options

Install Injection Assembly 4. Remove the tape covering the end of the nipple and install the 1/8”
(continued) NPT brass tee on the open end of the nipple. Place Permagum sealant
between the brass tee and the interior top.

5. Go to the interior and seal around injection assembly with Permagum.

860025
1/8MPT
Stainless steel <
Nipple, 5.500" Long > ,—

P

INJECTION
ASSEMBLY

TRANT;FE%%

HOSE

™ "CHEST FREEZER
. INTERIOR REAR
on20,12.7 and 6.7
cu. ft. Models and
Interior Right Side
on 3.0 cu. ft. Mode!

380185
Brass Tee
1/8 FPT

Figure 6-2. Injection Assembly

6. 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.

Note When selecting a CO: supply cylinder, it must be equipped with a
siphon tube. A

Install Temperature Probe 1. Plug the solenoid/probe connector into the BUS connection. Loop the
probe wire back into the base/side car. Secure the connector with a
screw on the ends of the connector. The connector is keyed.

2. Route the temperature probe through the probe port. The probe port
is located in the upper right corner (viewed from the side) of 12.7 and
20 cu. ft. models, and in the lower right corner (viewed from the back)
of 3.0 cu. ft. models.

probe
wires

AN

Figure 6-3. Probe and Solenoid Connections
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Install Temperature Probe 3. Carefully remove the existing Permagum sealant from around the
(continued) probe port opening,.

4. Open the freezer lid and locate the probe cover on the upper front left
wall. Remove the two Phillips head screws securing the probe cover

(see Figure 6-5).

A N
/ N probe
- - 7 access
micro | N"—— 2
boar%_ = O€ 0 pOI’t
<+—— battery
| bracket
.| s
o :DQ
D il
-
I N
0
0 ”D
" INege— battery
0 9 J switch
S — >

Figure 6-4. Probe Access Port |

5. Route the BUS probe through the probe port, approximately 12”.
Secure the back-up probe to the temperature probe using a small tie
wrap (Figure 6-5).

Figure 6-5. Probe location

6. Seal around the interior and exterior opening of the probe port with
Permagum sealant.

7. Reinstall the probe cover (Figure 6-5).
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Connect Probe/Solenoid
Harness

BUS Control Panel

6-4 Revco CxF

[a—y

Carefully coil the extra probe lead in the compressor compartment,
and secure it to the compartment wall with a tie wrap and tie wrap
anchor provided. Additional tie wraps and anchors may be used to
secure the probe lead to the exterior back wall of the freezer.

2. Loosen the terminal screws on the solenoid. Slide the spade lug
connectors under the screws and tighten to secure.

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

Off (O).

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

BUS setpoint.
b. The Low Battery indicator may also illuminate.

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

The following section describes the configuration and operation of the

BUS.

Warning When activated, this unit injects liquid nitrogen or carbon
dioxide. Liquid nitrogen can cause serious freezing (frostbite) if it comes in
contact with unprotected skin or eyes. Nitrogen suppresses oxygen levels
and may cause suffocation if area is not well ventilated. Refer to Appendix

A for the proper handling of liquid LN2. a

Caution Make sure the pressure relief valve on any LN: tank is adjusted to
30 PSI maximum blow-off. A

Warning Carbon dioxide gas suppresses oxygen levels and may cause
suffocation if area is not well ventilated. Refer to “Handling Liquid CO2 in
Appendix B of this manual. A

Thermo Scientific



BUS Control Panel
(continued)

Configure Optional Back Up
System (BUS)

Set Optional BUS Set
Point

Thermo Scientific

Section 6
Factory Installed Options

(Backup System Q

L:) Power > Low Battery > Solenoid Engaged Press to test

Figure 6-6. BUS 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 (CO:
or LN2).

Press-To-Test - Activates the solenoid and injects LN2 or CO2 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 The solenoid will not engage if lid is open. A

Caution The back-up system is designed to inject CO2 or LNa. In the
unlikely event of a back-up system probe failure, the back-up system will
activate and allow COz2 or LN: to flow until the supply is depleted or is
manually shut off. A

The optional BUS can be configured for LN2 or CO2 supply. Section 3 -
Configuration contains instructions for setting the BUS type.

The optional back up system is designed to inject CO2 or LN: 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 right arrow until “BACKUP = -XX” displays in message center.
3. Press up or down arrow key until 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 the next or previous parameter.

If no control keys are pressed, the freezer will automatically return to
RUN mode after 5 minutes.
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Set Optional BUS Set Warning Changing operating temp set point can affect BUS set point.
Point (continued) BUS set point self adjusts to maintain a temp of at least 10°C above the
operating temp set point. A

Note The BUS set point cannot be set any colder than the high

temperature alarm set point. (See Section 1 - Setting the High
Temperature Alarm). If the back-up system is installed with CO2, then -
65°C is the coldest BUS set point that can be used (if the cabinet set point
is -75°C or colder). A

Test the BUS Operation 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 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.

3. Recommended Maintenance: Monthly maintenance action to check
CO:z or LN: back-up system operation, alarms, and battery voltage.

Disconnect Fitting  To disconnect the freezer back-up from the gas supply:

Assembly, 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 Recorder 9-volt battery

Program selection and
calibration buttons —

—p

Green LED -

Figure 6-7. Recorder Details
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Install Chart Paper

Change Program

Calibrate Chart Recorder

Thermo Scientific

Section 6
Factory Installed Options

The following section describes the set up and operation of the optional
chart recorder.

1.

Open the plastic door of the recorder and press button #3 until the
pen begins to move outward.

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

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

and replace the knob.

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

The chart recorder contains eight temperature ranges and is factory-
programmed for the freezer. To change the recorder range:

1.

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

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

Release the button and the green LED will  Program  From To
begin to flash. Count the number of flashes 1 40 30°C
to determine the present program setting.

2 0 60°C
To change the program setting, press the 3 -100 38°C
left or right arrows to increase or decrease 1 5 50°C
the count.

5 0 100°C
When the desired program number is 6 -100 200°C
flashing, press button #3 to bring the pen 115 50°C
arm back onto the chart. Recording will 5 10 —

begin in the new program.

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

1.

Place an accurate thermometer in the chamber next to the recorder

probe.

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

After about three minutes, compare the thermometer reading with the
chart recorder reading.
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Calibrate Chart Recorder 4. Ifan adjustment is necessary, press the #1 button to move the pen to
(continued) 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 from Thermo. A
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Section 7 Specifications

Number

ULT-390-10-A

\ ULT-390-10-V

Temperature Range

-50°C (-58°F) to -86°C (-123°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

28.5"W x 43.8" Hx 29.9" F-B (72.4cm x 111.3cm x 75.9cm)
Add 7.9” (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

18.5"W x 16.5"H x 18.5" F-B (47.0cm x 41.9cm x 47.0cm)

Capacity 3.0 cu. ft. (84.9 liters)
Refrigeration Cascade system, (2) hermetically-sealed compressors
. Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid;
Insulation . :
1.0" (12.5cm) sub-lids
Electrical - 120VAC, 1 PH, 60 Hz, 10.5 FLA 230VAC, 1 PH, 50 Hz, 5.4 FLA

nominal voltage +10%

Operating Range: 108-130VAC

Operating Range: 208-240VAC

Breaker Requirements

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

432 Ibs. (196kg)

Number

ULT-1390-10-A

ULT-1390-10-D

ULT-1390-10-V

Temperature Range

-50°C (-58°F) to -86°C (-123°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

72.0"W x 40.5" H x 33.4" F-B (182.9cm x 102.9cm x 84.8cm)
Add 7.9" (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

42.5"W x 28.0"H x 18.5" F-B (108.0cm x 71.1cm x 47.0cm)

Capacity 12.7 cu. ft. (360 liters)

Refrigeration Cascade system, (2) hermetically-sealed compressors

Insulation Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid; 1.0" (12.5cm) sub-lids
Electrical - 120VAC, 1 PH, 60 Hz, 16.0 FLA 208-230VAC, 1 PH, 60 Hz, 12.0 FLA  230VAC, 1 PH, 50 Hz, 12.0 FLA

nominal voltage +10%

Operating Range: 108-130VAC

Operating Range: 208-240VAC

Operating Range: 208-240VAC

Breaker Requirements

20 Amp, Dedicated Circuit,
20 Amp Time Delay Breaker

15 Amp, 230VAC, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

716 Ibs. (325kg)

Thermo Scientific
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Number

ULT-1790-10-A ULT-1790-10-V ULT-1790-10-D

Temperature Range

-50°C(-58°F) to -86°C(-123°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

87.6"W x 405" H x 33.8" F-B (222.5cm x 102.9cm x 85.9cm)
Add 7.9" (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

58.8"W x 28.0"H x 18.5" F-B (149.4cm x 71.1cm x 47.0cm)

Capacity 17.0 cu. ft. (481.4 liters)

Refrigeration Cascade system, (2) hermetically-sealed compressors

Insulation Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid; 1.0" (12.5cm) sub-lids

Electrical - 120VAC, 1 PH, 60 Hz, 16.0 FLA 230VAC, 1 PH, 50 Hz, 12.0 FLA 208-230VAC, 1 PH, 60 Hz, 12.0 FLA

nominal voltage +10%

Operating Range: 108-130VAC Operating Range: 208-240VAC Operating Range: 208-240VAC

Breaker Requirements

20 Amp, Dedicated Circuit,
20 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

821 Ibs. (372kg)

Number

ULT-2090-10-A ULT-2090-10-V ULT-2090-10-D

Temperature Range

-50°C(-58°F) to -86°C(-123°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

96.0"W x 40.5" H x 33.4" F-B (243.8cm x 102.9cm x 84.8¢cm)
Add 7.9" (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

66.5"W x 28.0"H x 18.5" F-B (168.9cm x 71.1cm x 47.0cm)

Capacity 20.0 cu. ft. (566.3 liters)

Refrigeration Cascade system, (2) hermetically-sealed compressors

Insulation Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid; 1.0" (12.5cm) sub-lids

Electrical - 120VAC, 1 PH, 60 Hz, 16.0 FLA 230VAC, 1 PH, 50 Hz, 12.0 FLA 208-230VAC, 1 PH, 60 Hz, 12.0 FLA

nominal voltage +10%

Operating Range: 108-130VAC Operating Range: 208-240VAC Operating Range: 208-240VAC

Breaker Requirements

20 Amp, Dedicated Circuit,
20 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

833 Ibs. (378kg)

1-2
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Number

ULT350-10-A

ULT350-10-V

Temperature Range

-10°C (14°F) to -40°C (-40°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

28.5"W x 43.8" Hx 29.9" F-B
(72.4cm x 111.3cm x 75.9cm)

Add 7.9” (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

18.5"W x 16.5"H x 18.5" F-B
(47.0cm x 41.9cm x 47.0cm)

Capacity 3.0 cu. ft. (84.9 liters)
Refrigeration Hermetically-sealed compressor
. Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid;
Insulation . .
1.0" (12.5cm) sub-lids
Electrical - 120VAC, 1 PH, 60 Hz, 6.0 FLA 230VAC, 1 PH, 50 Hz, 3.0 FLA

nominal voltage +10%

Operating Range: 108-130VAC

Operating Range: 208-240VAC

Breaker Requirements

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

395 Ibs (179kg)

Number

ULT1350-10-A

ULT1350-10-D

ULT1350-10-V

Temperature Range

-10°C (14°F) to -40°C (-40°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

72.0"W x 40.5" Hx 33.4" F-B
(182.9cm x 102.9cm x 84.8¢cm)

Add 7.9" (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

42.5"W x 28.0"H x 18.5" F-B
(108.0cm x 71.1cm x 47.0cm)

Capacity 12.7 cu. ft. (360 liters)

Refrigeration Hermetically-sealed compressor

Insulation Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid; 1.0" (12.5cm) sub-lids
Electrical - 120VAC, 1 PH, 60 Hz, 6.0 FLA 208-230VAC, 1 PH, 60 Hz, 3.0 FLA  230VAC, 1 PH, 50 Hz, 3.0 FLA

nominal voltage +10%

Operating Range: 108-130VAC

Operating Range: 208-240VAC

Operating Range: 208-240VAC

Breaker Requirements

20 Amp, Dedicated Circuit,
20 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

659 Ibs. (293kg)

Thermo Scientific
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Number

ULT1750-10-A

ULT1750-10-D

ULT1750-10-V

Temperature Range

-10°C (14°F) to -40°C (-40°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

87.6.0"W x 40.5" H x 33.8" F-B (222.5¢cm x 102.9cm x 85.9cm)
Add 7.9" (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

58.8"W x 28.0"H x 18.5" F-B (149.4cm x 71.1cm x 47.0cm)

Capacity 17.0 cu. ft. (481.4 liters)

Refrigeration Hermetically-sealed compressor

Insulation Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid; 1.0" (12.5cm) sub-lids
Electrical - 120VAC, 1 PH, 60 Hz, 9.0 FLA 208-230VAC, 1 PH, 80 Hz, 7.0 FLA  230VAC, 1 PH, 50 Hz, 7.0 FLA

nominal voltage +10%

Operating Range: 108-130VAC

Operating Range: 208-240VAC

Operating Range: 208-240VAC

Breaker Requirements

20 Amp, Dedicated Circuit,
20 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

764 1bs. (347kg)

Number

ULT2050-10-A

ULT2050-10-D

ULT2050-10-V

Temperature Range

-10°C (14°F) to -40°C (-40°F) in an 18C to 32C * (64.4F to 89.6F) ambient

Exterior Dimensions

96.0"W x 40.5" H x 33.4" F-B
(243.8cm x 102.9cm x 84.8cm)

Add 7.9" (20.1cm) to F-B for wall spacer/handle.

Interior Dimensions

66.5"W x 28.0"H x 18.5" F-B
(168.9cm x 71.1cm x 47.0cm)

Capacity 20.0 cu. ft. (566.3 liters)
Refrigeration Hermetically-sealed compressor
. Non CFC, foamed-in-place urethane: 5.0" (12.7cm) cabinet; 2.0" (5.0cm) lid;
Insulation . .
1.0" (12.5cm) sub-lids
Electrical - 120VAC, 1 PH, 60 Hz, 10.0 FLA 208-230VAC, 1 PH, 60 Hz, 6.5 FLA  230VAC, 1 PH, 50 Hz, 6.5 FLA

nominal voltage +10%

Operating Range: 108-130VAC

Operating Range: 208-240VAC

Operating Range: 208-240VAC

Breaker Requirements

20 Amp, Dedicated Circuit,
20 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

15 Amp, Dedicated Circuit,
15 Amp Time Delay Breaker

Shipping Weight

776 Ibs. (352kg)
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Certifications
Declaration of Conformity is available from the factory

Safety 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 linearly to 50% RH at 40°C

Mains Supply Fluctuations - Mains supply voltage fluctuations not to exceed +10% of the nominal voltage
Installation Category Il !

Pollution Degree 2 2

Class of Equipment |

Intended Use

This product is intended for use as a General Purpose Laboratory Freezer for storing samples or inventory between -50 and -86°C for units rated
at -86°C and between -10 and -40°C for units rated at -40°C.

This unit is not intended for use in an explosive environment, nor to be used for the storage of flammable inventory. This unit is not intended for
use in a Class Il medical application as defined by Title 21 of the Federal Code of Regulations.

Fluorinated Greenhouse Gases
Compliant with REGULATION (EU) No 517/2014 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on fluorinated greenhouse gases.

This product contains fluorinated greenhouse gases in a hermetically sealed system. This product contains foam blown with fluorinated
greenhouse gas, R-245fa. If a leak in the sealed system is detected, the operator shall repair without undue delay.

For ULT models rated 230V/50Hz, intended for import into the EU, the following sizes are designed for use with the following amounts of fluori-
nated greenhouse gases:

For -86°C rated units

1st Stage 2nd Stage

Size (ft3) Refrigerant Amount (kg) GWP Refrigerant Amount (kg) GWP
3 R-404a 0.227 3922 R-508b 0.173 13 396
12.7 R-404a 0.680 3922 R-508b 0.425 13396
17 R-404a 0.680 3922 R-508b 0.439 13396
20 R-404a 0.680 3922 R-508b 0.454 13396
or -40°C rated units

1st Stage
Size (ft5) Refrigerant Amount (kg) GWP
3 R-404a 0.425 3922
12.7 R-404a 0.539 3922
11 R-404a 0.595 3922
20 R-404a 0.652 3922

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 electricity 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 laboratories 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 pollution 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.
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Section 8

Spare Parts
BILL OF MATERIALS
IEEM PART NO. PART DESCRIPTION
| 202003 ACCUMULATOR ASSEMBLY
2 208019 DRYER
3 211044 HEAT EXCHANGER ASSEMBLY
4 227992 HIGH & LOW STAGE CAP. TUBE

7= @3 LOOPS

\O

O

Exploded Drawing
3 cu ft Chest Freezer
Heat Exchanger

8700-201-1-B Rev. 0
Page 1 of 1
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Exploded Drawing
Model:
3 cu ft Chest
Freezer Lid (F -TS)

8700-200-1-B Rev. 1
Page 1 of 2
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8-4

BILL OF MATERTALS

M PART o, PART DESCRIPTION

| 22130 |#4-40 X 1/4 SS PHP SCREW

2 23005 | #4-40 SS HEX NUT

3 23062 |1/4 SS EXT TOOTH LOCKWASHER

£ | 115038 |646 SID BLUE RADIUSED HANDLE

5 | 116136 |SPRING LOADED HINGE

6 | 116137 |HINGE SHIM LAYOUT

T | 116138 |HINGE SHIM LAYOUT

8§ | 180314 |THERMO ULT CHEST HANDLE END CAP

9 | 180315 |ULT CHEST HANDLE SCREW COVER

0 | 195332 |LOCK MOUNT ASSEMBLY

1| 195950 3.0 CU. FT. CHEST FREEZER LID

12 | 195970 |3/6.7 LID SWITCH MAGNET MOUNT

13| 360257 | SWITCH MAGNET

14| 431148 3.0 CU. FT. CHEST FREEZER LID GASKET
15 | 490023 | #1/4-28 X 1-1/4 SS FHP SCREW

6 | 530027 |1/4-20 X 2L SS HEX SOCKET CAP SCREW
17| 590020 |#8-32 X 3/8 SS PHP EXT SEMS SCREW
18 | 3176861 |1/4-20 x 3/4 SOCKET HEAD SCREW

Exploded Drawing
Model:
3 cu ft Chest
Freezer Lid (F -TS)

8700-200-1-B Rev. 1
Page 2 of 2
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BILL OF MATERIALS

o PART o, PART DESCRIPTION

| 24030 #8 X 1/2" TEKS SCREW

2 24047 #8-32 X 1/2 S5 PHP SCREW F POINT
3 30073 5/16" X 3/16" ID GROMMET

4 114020 |5/8" X 1/2" ID GROMMET

5 189526 |LID LOCK MOUNT LAYOUT

b 195866 | PROBE GUARD

7 195867 |PROBE MOUNT

8 195016 |3/6.7 LID SWITCH BRACKET

g 290176 |CONTROL PROBE

0 550022 |#8-32 X 1/2L BUTTON HD TORX SCREW
X 590020 | #8-32 X 3/8 SS PHP EXT SEMS SCREW
12 | 195622-34-1 |REAR COVER PLATE

Exploded Drawing
Model 3/6.7 cu ft
Chest Freezer Cabinet
Assy. (F-TS)

8700-200-2-B Rev. 1
Page 1 of 1
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8700-200-3-B Rev. 2
Page 1 of 2

203026 FOR 120V MODELS
203027 FOR 230V MODELS

Y
[

3.0 cu ft Chest Freezer Base (F - TS)
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Section 8
Spare Parts

Exploded Drawing
Model:
12.7, 17 and 20 cu ft
Chest Freezer Lid

8704-200-1-B Rev. 1
Page 1 of 2
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Section 8
Spare Parts

BILL OF MATERIALS

ol PART o, PART DESCRIPTION

| 23062 | 1/4 SS EXT TOOTH LOCKWASHER

? 115038 |646 SID BLUE RADIUSED HANDLE

3 116136 |SPRING LOADED HINGE

1 116137 |HINGE SHIM LAYOUT

5 116138 |HINGE SHIM LAYOUT

6 180314 | THERMO ULT CHEST HANDLE END CAP

7 180315 |ULT CHEST HANDLE SCREW COVER

8 189529 |CHEST FREEZER LOCK STRIKE

g 195935 |CHEST FREEZER LOCK MOUNT

10 | 195958 | 12.7 CU. FT. CHEST FREEZER LID

| 431133 127 CU. FT. CHEST FREEZER LID GASKET
12 | 510022 |#10-32 X 1/2" LONG SLOTTED HEX HEAD SCREW
13| 515070 |PANEL MOUNT TUMBLER LOCK

14| 530021 | 1/4-20 X 2L SS HEX SOCKET CAP SCREW
15 | 3176861 |1/4-20 x 3/4 SOCKET HEAD SCREW

6 | 360256 |MAGNETIC SWITCH MAGNET

FOR 17 CU. FT. MODELS - USE PART 195957 LID AND PART 990036 GASKET
FOR 20 CU. FT. MODELS - USE PART 195956 LID AND PART 431132 GASKET

Exploded Drawing
Model:
12.7, 17 and 20 cu ft
Chest Freezer Lid

8704-200-1-B Rev. 1
Page 2 of 2
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Section 8
Spare Parts

Exploded Drawing
12.7 cu ft Chest
Freezer Cabinet

(F-TS)

8704-200-2-B Rev. 0
Page 1 of 2
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Section 8
Spare Parts

BILL OF MATERTALS

WM PART WO, PART DESCRIPTION
| 24030 |48 X 1/2" TEKS SCREW
2 | 24032 |#8-32 X 3/8 S5 PHP SCREW F POINT
3| 24038 |1/4-20 X 172 SELF TAPPING SCREW
£ | 24042 [#8-32 X 1/2 SS PHP SCREW F POINT
5 | 30073 |5/16" X 3/16" D GROMMET
6 | 110028 |DECORATIVE SNAP CAP
7| 114020 [5/8" X 172" 1D GROMMET
8 | 120011 |DUAL WHEEL CASTER
9 | 195866 |PROBE GUARD
10 | 195867 |PROBE MOUNT
1| 195936 |LOCK CATCH
12 | 290176 |CONTROL PROBE
13| 360256  |MAGNETIC SWITCH
14 | 195478-39- 1 |[REAR COVER PLATE

Exploded Drawing
12.7 cu ft Chest
Freezer Cabinet

(F-TS)

8704-200-2-B Rev. 0
Page 2 of 2

Thermo Scientific

Revco CxF
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Section 8

Spare Parts
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Page 1 of 2

203050 FOR 208/230V 60 Hz MODELS
203051 FOR 230V 50 Hz MODELS
COMPRESSOR FOR HIGH AN LOW STAGES.

203052 FOR 120V 60 Hz MODELS
EACH MODEL USES THE SAME

12.7 cu ft Chest Freezer Side Car (F - TS)

Thermo Scientific

Revco CxF
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Section 8
Spare Parts

BILL OF MATERIALS
o PART NO. PART DESCRIPTION
\ 23002 | #8-32 7P LKWASH HEX NUT
2 23011 | 1/4-20 ZP LKWASH HEX NUT
3 23013 |3/8-16 ZP LKWASH HEX NUT
4 24016 |#6 X 1/2" SS PHP SCREW AB POINT
5 24032 |#8-32 X 3/8 SS PHP SCREW F POINT
6 24038 | 1/4-20 X 1/2 SELF TAPPING SCREW
7 24042 |#8-32 X 1/2 SS PHP SCREW F POINT
8 24049 [ 174 P FLAT WASHER
9 25040 | #6 U SPEED NUT STL. STL.
10 | 30006 |I" SNAP BUSHING
Il | 111047 |COMPONENT ASSEMBLY HOLD DOWN BRACKET
12 | 114033 |COMPRESSOR MOUNTING FOOT
13 | 114034 |COMPRESSOR MOUNT ING SLEEVE
14 | 115032 |BLACK ABS PLASTIC PULL
I5 | 116115 |FRONT PANEL HINGE
16 | 120011 |DUAL WHEEL CASTER
IT | 121071 |LATCH CATCH, PART OF 121071 ASSEMBLY
18 | 121071 |LATCH KEEPER, PART OF 121071 ASSEMBLY
19 | 140452 |CONTROL PANEL ASSEMBLY
20 | 180306 |THERMO BACK-UP SYSTEM BLANK PANEL "SID BLUE"
21 | 180308 |CONTROL CENTER RECORDER BLANK "SID BLU"
22 | 180311 |THERMO SIDE CAR RECORDER BEZEL
23 | 180327 |THERMO CHEST CONTROL CENTER BEZEL
24 | 191385 [FILTER HOLD DOWN ROD
25 | 195768 |BATTERY MOUNT TOP
26 | 195782 |CHEST FREEZER FAN SHROUD
27 | 195783 |CHEST FREEZER CONTROL PANEL MOUNTING ANGLE
28 | 195791 [CHEST FREEZER FRONT PANEL ASSEMBLY
29 | 195806 |CHEST FREEZER REAR ACCESS PANEL
30 1 200126 12" RIGID HANGER 30 | 195807 [CHEST FREEZER SIDE CAR SIDE COVER
35 | 203050 [BRISTOL HIGH/LOW STAGE COMPRESSOR || 3! | 195808 |CHEST FREEZER SIDE CAR REAR PANEL
36 | 202010 |CONDENSER W/DESUPERHEATER 32 | 195931 3.0 & 6.7 CU. FT. BATTERY SWITCH BRACKET
37 | 207008 | PRESSURE SWITCH 33 | 195949 |CHEST FREEZER SIDE CAR DIVIDER
38 | 207010 |PRESSURE SWITCH
39 | 209020 |LIQUID LINE FILTER DRYER WITH ACCESS PORT
40 | 214023 |OIL SEPARATOR
41 | 290178 [CONDENSER PROBE
42 | 330039 [2-1/2" SNAP BUSHING
43 | 360248 |MINI SNAP- N POWER SWITCH
44 | 400159 |SEALED LEAD ACID BATTERY - 12 VOLT - 7.2 Ah
45 | 550043 |1/4-20 X 1"L ZP CARRIAGE BOLT
46 | 590020 |#8-32 X 3/8 SS PHP EXT SEMS SCREW
47 | 590027 [#6-32 X 1/4 $S PHP EXT SEMS SCREW
48 | 590029 |#8-32 X 3/8 SS PHP EXT SEMS SCREW W/PATCH
49 | 610009 |1/4-20 S.S. WING NUT
50 | 610078 |1/4-20 NUT RETAINER (.025-.063 PANEL) .
SI | 680008 |1/4-20 X [-3/4 SELF TAPPING SCREW 12.7 cu ft Chest Freezer Side Car (F - TS)
52 | 760212 |12, 17T AND 20 CU. FT. CHEST AIR FILTER
53 | 900113 [10" TUBEAXIAL FAN, [I5V 8704-200-3 Rev. 4
54 [120230-01-1[CHEST FREEZER START COMPONENT BRACKET ASSEMBLY Page 2 of 2
55 | 191953_ |FREEZER DISPLAY BOARD

Thermo Scientific Revco CxF 8-13



Section 8
Spare Parts

230V RELAY ENCLOSURE ASSEMBLY 902-204-1-B Rev. 2
Page 1 of 2
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Section 8

Spare Parts

BILL OF MATERIALS

PART DESCRIPTION

#8-32 x [-1/4 S PHP SCREW

I-1/2" SNAP BUSHING

HIGH VOLTAGE BOARD 230V

MICRO BOARD ( HIGH END)

SWITCHER BOARD

I 75V TRANSFORMER

POWER INLET, 16/20A

#6-32 X 3/8 SS FHP UC SCREW

#8-32 X 3/8 S§ PHP EXT SEMS SCREW

#6-32 X [/4 §S PHP EXT SEMS SCREW

TUBEAXTAL FAN, 30 CFEM, |2V

RELAY ENCLOSURE SPOTWELD SUB-ASSEMBLY

RELAY ENCLOSURE COVER/191656 SUPPORT

TRANSFORMER HOLD DOWN

RELAY ENCLOSURE COVER (MAIN)

191658 SUPPORT BRACKET SUB-ASSEMBLY

Lot PART No.

| 22113

’ 30077

3| 191923

1| 191989

5 | 400165

6 | 420090

7| 460169

8§ | 490009

9 | 590020

0| 590027

| 900134

12 [195631-16-
13 | 195631-16-4
14 | 195631-31-3
15 [195631-31-5
16 | 195730-16-
7| 230184

I5A DPDT SWITCH/CIRCUIT BKR

. COMMON TO: 1950124 & 1950128

230V RELAY ENCLOSURE ASSEMBLY

902-204-1-B Rev. 2

Page 2 of 2

Thermo Scientific

Revco CxF
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Section 8
Spare Parts

230184 I5A DPDT RKR CB/SWITCH
USE ON RELAY ENCL. 1950127

Exploded Drawing
120V Relay
Enclosure -

Freezers

I. COMMON TO: 1950123 & 1950127

902-204-2-B Rev. 1
Page 1 of 2

8-16 Revco CxF Thermo Scientific



Section 8
Spare Parts

REV| ECN NO. DATE BY |CAD |APPD DESCRIPTION OF REVISION
0 | FR-2202|06-23-11|KDG |KDG | DRP | RELEASED FOR PRODUCTION / REL. 6
I | FR-2409 [10-10-12| AJC|KDG | CCS [REMOVED 1950121 & 1950125 LOW END BOXES

BILL OF MATERIALS

ol PART KO. PART DESCRIPTION

| 220143 |#8-32 x 1-1/4 S5 PHP SCREW

2 30017 |1-1/2" SNAP BUSHING

3 191932 |HIGH VOLTAGE BOARD 120V

1 191989 |MICRO BOARD ( HIGH END)

5 | 230183 |20A DPDT SWITCH/CIRCUIT BKR

6 | 400165 |SWITCHER BOARD

7 | 420065 | 175V TRANSFORMER

8§ | 460169 |POWER INLET, 16/20A

9 | 490009 |#6-32 X 3/8 SS FHP UC SCREW

10 | 590020 |#8-32 X 3/8 SS PHP EXT SEMS SCREW

1| 590027 | #6-32 X 1/4 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

WF‘OSRME%CO%MAENNDTSUCCOHNmF‘O%EAATP\%%P\RS‘ ENMR% MODEL/PART NAME: RELAY ENCLOSURE ASSEMBLY
BE DISCLOSED TO OTHERS FOR ANY PURPOSE NOR |DWG TITLE: 120 VOLT RELAY ENCLOSURE ASSY Exploded Drawing
USED FOR MANUFACTURING PURPOSE WITHOUT 0= ‘CAD (0 ‘APPD o ‘DATE 05-23-11 TSCALE. 0250 120V Relay
WRITTEN PERMISSION FROM THERMO FISHER SCIENTIFIC ‘ : : : 2 0. Enclosure -
. MATERIAL: - Freezers
ThermoFisher PAINT: N/A
SCIENTIFIC TOLERANCE UNLESS OTHERWISE SPECIFIED DRAWING NUNBER SIZE 902'304'22'5 528\/'1
ANGLES: DECIMAL: . XXzt age 20
BOX 649, MARIETTA, OHIO 45750 XXXk 902720472 B g

Thermo Scientific Revco CxF 8-17



Section 8
Spare Parts

l1\lOTESZ THESE TWO FLANGES FLUSH.
2.

3.

LOW STAGE
USE THIS SIDE FOR
-40C CONFIGURATIONS

HOLD THE SURFACE OF

SEE PSS 8602-723-012 FOR ASSEMBLY WIRING AND OTHER DETAILS.

AFTER ATTACHING NOMEX COVER (250138) WITH SCREWS (590020), STICK ESD
LABELS (220555) TO OUTSIDE OF COVER.

IDENTIFY EACH ASSEMBLY WITH LABELS ON THE BOTTOM AND BACK THAT INCLUDE
THE FOLLOWING:

FIRST LINE - ASSEMBLY NUMBER AND REVISION

SECOND LINE - BAR CODE OF ASSEMBLY AND REVISION

THIRD LINE - UNIQUE SERIAL NUMBER INCLUDING DATE OF MANUFACTURE IN THE
FOLLOWING FORMAT AND ORDER: THREE LETTER MANUFACTURING SITE, TWO
DIGIT YEAR MANUFACTURED, TWO DIGIT WEEK MANUFACTURED FOLLOWED BY A
UNIQUE FOUR DIGIT NUMBER.

FOURTH LINE - BAR CODE OF UNIQUE SERIAL NUMBER.

FIFTH LINE - ASSEMBLY DESCRIPTION IN THE FOLLOWING FORMAT: CHEST,
TEMPERATURE, VOLTAGE AND FREQUENCY.

Chest Freezer Start Component 120230-01-1-B Rev. 7

Enclosure Assembly Page 1 of 2

HIGH STAGE

8-18 Revco CxF
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Section 8
Spare Parts

CHEST FREEZER START COMPONENT BRACKET ASSEMBLIES
TEN | DESCRIPTION 1915230 1916230 1916120 1985230 1986230 1986120
) -86C 230V 50 Hz |-86C 208/230V 60Hz | -86C 120V 60 Hz | -40C 230V 50 Hz |-40C 208/230V 60 Hz| -40C 120V 60 Hz
1 |COMPONENT BRACKET 120230 120230 120230 120230 120230 120230
2 | #855PHP SCREW 22051 (4) 22051 (4) 22049 (4) 22051 (2) 22051 (2) 22049 (2)
3 | 8-32X3/8 SCREW 590020 (2) 590020 (2) 590020 (2) 590020 (2) 590020 (2) 590020 (2)
4 | NOMEX INSULATOR 270172 2) 270172 2) 270172 2) 270172 (1) 270172 (1) 270172 (1)
5 START RELAY 312288 (2) 312188 (2) 312088 (2) 312288 (1) 312188 (1) 312088 (1)
6 | STARTCAPACITOR 170154 (2) 170154 (2) 170154 (2) 170154 (1) 170154 (1) 170154 (1)
7 | #8SPEEDNUT SS. 327675 (4) 327675 (4) 327675 (4) 327675 (2) 327675 (2) 327675 (2)
8 | HOLD DOWN BRACKET 111047 111047 111047 111047 111047 111047
g | 25VINTLCOATED 600106 (2) 600106 (2) 600106 (2) 600106 (1) 600106 (1) 600106 (1)
10|  RUNCAPACITOR 170007 (2) 170226 (2) 170224 (2) 170007 (1) 170226 (1) 170224 (1)
11 | 1757V COATED 600107 (2) 600107 (2) 600107 (2) 600107 (1) 600107 (1) 600107 (1)
12 | NEOPRENETAPE 1B 28003 0 28003 (4) 28003 (4) 28003 (2) 28003 (2) 28003 (2)
13 (CE[T’?%%QEQH) 114012 114012 114012 114012 114012 114012
14| #8X12PHPTYPEAB| 24021 (6) 24021 (6) 24021 (6) 24021 (4) 24021 (4) 24021 (4)
NOT SHOWN *| 15 H?'-ETF'EQE“N%‘ER&EEYS) 350082 350082 350082 350109 350109 350109
NOTSHOWN | 16 |  ENCLOSERELOW 350108 350108 350108 350108 350108 350108
NOTSHOWN | 17 | ERSHOSUREHIGH 350107 350107 350107 N/A N/A N/A
NOT SHOWN | 18 NOMEX COVER 250138 250138 250138 250138 250138 250138
NOTSHOWN | 19 | ESDCAUTIONLABEL| 220555 (2) 220555 (2) 220555 (2) 220555 (2) 220555 (2) 220555 (2)
NOT SHOWN, SEENOTE3 | 20 | IDENTIFICATION LABE 723050 723060 712060 123050 123060 112060

* THE ULT MAIN HARNESS IS LISTED FOR INFORMATION ONLY. IT IS NOT PART OF THIS ASSEMBLY.

Chest Freezer Start Component 120230-01-1-B Rev. 7
Enclosure Assembly Page 2 of 2

Thermo Scientific Revco CxF 8-19



Section 9

Refrigeration Schematics

8-0-06-00./8
S3BWIN_ INIAVO

J38ANN_B0C NOI1vY307

JILYWIHIS NOLLV39Td43d 37111 9MO

(A 0c1) S§373334 1S3H] 14 'MD € 3.88- F7LIL 800

SINOLSII

INON_ FTvIS| de0 Oddy] 9vs 0v3] 9vs NAO] [1/50/50 31v0

0S.5y OIHD "V1131dvW '6¥8 X0
D14d1LN3IDS

Jeysijouniely]

NOISIA3Y 40 NOILJI&OS30 [0ddv(0vIjA8| 31V0

‘ON 3331 A3d

9 3SY3Hy ANOILIN008d 804 033 1| dd0 (9vS|SaS|1/11/80|2022-a4| O

£20p1e 0L "d3S 10 90012 03NVHI | df0 (D0M|WYW| 71 -70-90|ELI2-8

JI4LINIOS §3HSTS OWHL W04 NDISSIAN3H NILLTSH
AMOHLIA SISO ONIANLIVSINYW o804 03SN
dON 3S0dand ANV o04 SeHLO 0L 03S0T3SI0 38
0L LON ST NOILYWAOANT HINS ONV NOILYWSOSNI
AdY13Tdd08d SNIVINO] INJAMI00 STHL

I
‘70 L SYA vyOy-d "30060C SyM £1060C| 0 |9¥S|9YS|71-50-90|LL52-34| ¢
£

Y¥98€038Y] 300w 030dv

S3J|9¥S| 84|91-L0-v0|1982-e-

JoEC 1V ST WILSAS NIHM SINTWNIANSYIW 9ISd TV =

S0LY WMDY NO 14 9'S 'Sdval ¢
‘0°T 'NI ¢y 40 '14 0¢ *3anL 'dv3

ClYypy) 70 Gl

‘d01ydvd3as 110

(1Yypy)'70 51 *d0SS3ddWO]

710 3183 0AT0d 10cC ILLDdY W3 1160W <110 39YLIS FNLvaIdn3L MO

(uby1y 'z0 50 F (46491

02 OL VA © XYW (MOL°G) 70 2’0 D6Z-3  INY33DIH43d 39YIS “dW3L NO

9I8d

B ¥ 9ISd 201
wa,mmmom\m

SO0LY WMDY NO 14 9'S “Sdval 21
0'T 'NI ¢v0' 40 '14 02 3811 "dv)

(IWpyy)' 70

S] "d0SSTddAOD

(A 021) S§373384 "14'MJ € v98EO3dYI B E9L8 'BELB ‘0048 '0SIS ‘8085 'BOSS '80LG ‘0L NOWWDI

8c0ede

J9VIS dhidL MO

800L0cC

100v0C

£coyvie

{EN]

£11006

110 31583 WAT0d 332 JIL3adY W3 1080W <110 39VLS Jaiiva3ddi3L HIIH d

(WBE"TT) 70 v'0 T (WBL22) 70 8 WHOP-d ¢ INYYI0TYHTY FOVIS W3l HOIH

NOTLYe9Td49e J0VISY)

920E0C

L

JOVIS didl

HOIH

000c0oe

9101¥¢

ZebLec

|l

9-1

Revco CxF

Thermo Scientific



Section 9

Refrigeration Schematics
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igeration Schemati

Refr

0SSy OIHO “V113IavW “6r9 X0

D141LN3IDS
deysijouLiey |

8-0-06-¢0/8

SIOAIN INTAYSO TN 80" NDIL7J01
JILYW3HIS NOILve3BIa43d 37111 9MO
(A OEC) 373334 1S3HD "L '3 0c ® LI "Z'¢l 3.98- F1LIL 800
0L
INON 3T¥IS|  Odd¥] 9vS 0v3] OvS NAO] T11-E1-S0 31¥0
NDISIAFY 40 NOILdI3DS30[0ddvlov[A8] 3iva [ ON 319 A3d
9 3Sv373/NOTLIN008d o04 035v373H| J0 |9vS|SaS| 11-E1-50|2022-d4] O

£ Y313 7 JONVHD A0SSIAAD| 430 |9V S|3INC|T1-L1-801L922-84

JLIINAIIS $3HST ONYFHL HO¥d NOISSINSd NILLISM
AMOHLIN SISO ONTSNLIYANNYW 304 03sN
0N 3S0ddNd ANY 04 S¥HL0 01 03S071SI0 38
0L 10N ST NOTLVWAOANT HINS ONV NOILYWSOINI
AdV13T8d0d8d SNIVINOD INFWMD00 STIHL

‘70 0y DL 70 2 WO 393vHD 10 | 490 |9VS|3INr|21-01-10]/022-d4

[
z
STINVHD INVI3OIaE3Y 0L1S FNLvaEdnaL NO 430 |9¥S|INr| 21-20-2D |L022-d4| €
NS 3TM¥D 0L 39NSS3d I¥HI "9HD | A0 |IVS|WYW| E1-B1-60|8VEC-d4| ¥
£e0yie 0L 'd43S 110 900¥12 '0.9HD | SI7 |D0N|WYW| ¥1-70-90|ELO2-84| S

JeEC LY ST W3LSAS N3HM SINIWIANSYIN 9ISd 11V *

(1Yypy) 70 ST "ablvdvd3as 110
CIVEBIT)'Z0 O +d0SS3ddOI
JAILIOOY 7% HLIN L10ST 70837110 39Y1S 3Lyd3daaL A0

9ISd € ¥ OISd BvI OL .02
30 «462)'70 p/1 ¥ (4BySy) 70 0'91  B80G-d
OISd € 0L VA © ‘xviW <4B82> 'z0 1 0Bz-d SLINT 14Mm 02

9ISd € F 9ISd ¥yl OL .02
30 <464)'70 v/1 ¥ (4OBEY) 70 S5 B80S
,02 0L JvA ¢ ‘xvW (Byl) "z0 50 0B2-d SLINM 14D /1

9ISd € F 0ISd vl 0L .02
80 (462)'70 /1 ¥ (4B5z%) 70 0'GI B80G-
02 OL YA XYW (Op1) "Z0 G5'0 062-3 SLINT LdMD L'2l

INVIFDTEH3Y JOVLS FNLVa3dnal NOT

CIVEBTT) "Z0 OF "d0SSTIdWDD
110 43183 0AT0d 3322 JT13dY 1v3 370804 110 39¥1S 3aNivea3dn3L HOTIH

(46y1) 70 2/1% (4boBI) 70 yZ ¥yOP-¥ SLINT 14N 02

(4By1) 70 2/1% (46089) '70 w2 WrOP-¥ SLINM LMD LI

(46%1> 70 2/1% (40089) ‘70 ¥Z WKOp-d SLINM 14M) L2l
JINVY3IT43d F9VIS FANLY3dW3L HIIH

NOTLVe39Td49e J0VISV)

(A 0EC) S¥37334 19N102  E€L/8 'TLLB ‘0GB ‘BYLB ‘BO/B ‘BOLB 'ECBS ‘0785 ‘0285 ‘0ZLS ‘081G ‘OSIS

(A 0EC) 3373384 14MLI

(A 0EC) S¥3733 1d10L'¢l £9(8 'GOLB 'EVLB ‘¢yLB 'EOLB ‘208 '€IBS 'CIBS ‘CIL5 ‘2195 'BSIS ‘CSIG ‘OL NOWAOD 1

118 'OLLB 'LyLB ‘Oy/B8 'LOLB 'O0L8 ‘¢85 'BIES 'BSIS 'SSIS

FIVIS dWaL MO

160E0C ZH 05
0S0EOC_ZH 09

LeDlye

g110Lee

800L0Z
B0EQZ2
LA
£20v12
alorae ) VOl 12
B0E0CZ
£11005
£11005
ANV
|
S €r1oLez
60£022 _
150E02 2H 05 =i colzz!
d otozoz QS0E02 2H 09 =
[
B0EDZ2
[ch]

J9VLIS dW3L HYIH

9-3

Revco CxF

ientific

Thermo Sc



Section 9

ICS

igeration Schemati

Refr

8-0-06-%¥0/8
330NN ONIAY0

S3AWIN 80r NOILy2o0d

JILYWIHIS NOILVY30Ta43d 37111 OMO

(A 0Z1) 8373384 1S3HD 14 'MI0C % LI "L'¢1 3.98- FLIL 60r

d3W0LSI3

NN 3WIS[  Odd¥] 3vs 0v3] ovs NAO[ 11-€1-60 31¥0

0557 DIHD “V113IdvW ‘6r9 X08

D14d1LN3IDS

NOISIA3Y 40 NOILdI&3S30|0ddv|0v3[A8| 31v0 | ON &39 A3d

9 3SYIIINDILINO0N 804 03SY3TR| 40 |OVS|SHS| 11-€1-60|2022-a4| 0

L 3SYF13 7 JNVHI 0SSIadwod| defd |OvS|3IMr| T1-L1-80|L9cC-a4

‘70 Oy MON "Z0 2 SYK 394vHD 110 | 480 |OYS|3NrF|21-91-10(,92C-a4

JYNSSTd 39NV 0L FANSS3d 3%vHI "0HD | A0 |OYS|WYW| E1-61-60|8¥5C-dd

11

11 [

¢l 14
SIINVHD LNVeITa3d OIS FoMLvaddial AD7 doid [9yS|3Nr|21-20-20|L9ec-ad| €

El ¥

4! S

Ec0pIc OL 'd3S 7110 900%1c "0.8H] | ST [DOA|WYW| 71 -¥0-9D |ELSC-d4

JoEC LY ST WILSAS NIHA SINTFWIANSYIW 9ISd

CIYpyy) "Z0 S] dd1vdvd3s 110
CIUEBTT) Z0 O +d0SSIdNDI
JAILIOOY % HLIM 10ST 08372710 39v1S FNLve3dw3L MOT

9ISd £ * 9I%d BET 01 .0¢

30 461y 70 /1 F (d0G2y) 70 0°GI BA0S-
OISd £ OL YA ¢ ‘XvW (4682) "Z0 1 0B2-d SLINT 14D 02

9ISd € f 9I3d 6EI 01 .0
30 (462)'70 p/1 ¥ (dO5gp) 70 0°Sl B80S
,02 0L YA ¢ XYW (Op1) '7Z0 G'0 062-3 SLINM 14M3 1

9ISd € * 9I%d vl 01 .02

30 (462)°70 v/1 ¥ (40Gzy) 70 0°SI BB0S-
0z OL JvA ¢ ‘xyW (JOpl) 70 5'0 OBz-d SLIND Ldmd £'2]

CINYEIOTE43d 39VLS JANLYa3dwaL DT

CIUEBTT) "Z0 OF "d0SSIddNOD

110 &31S3 WAT0d 33¢c 1138V W3 IT180W: 110 39Y1S IALVa3dW3L HIIH

(4671 70 2/1% (4B0B3) 70 v WrOP-§ SLINT LMD 02
4by1) 70 2/1% (46089) 70 ¥Z VYOP-3 iSLINT 14MD LI
(46y1) 70 2/1% (4B08Y) '70 v2  WrOp-d CSLINM 14M L2l

(A 021) S§373384 1dMI02 vLLB "16L8 "014B 1285 '12LS '1e95 ‘LSIS
(A 0Z1) S83733344 14N3L1 B9LB ‘Sp/8 'GOLB ‘8185 '¥515

(INVY30T438 39YIS FNLYeEdh3L HIIH

NOTLVd39Td43e 40vISV)

A8y SiJOULIBL | (A 021) S¥3733e4 Ld12L'2T 8348 'ybL8 "VOLB SIS ‘SIS 'S195 ‘ES1S ‘DL NOWWDD

JI4UINIOS 3HSTS ONFHL WOA4 NOISSINeEd NALLISM
LMOHLIA S3SOdANd ONTANLOYAINYW o04 038N
AON 3SOcNd ANV o04 S33HLO0 01 03S0713SI0 38
01 10N ST NOTLVAOANT HINS ONV NOT LYWSOSNT
AdV1ITdd08d SNIVINOD INJAMD00 STHL

250€02

800L02
T 60E0ZC
(IA]
vy
€2op1e
ql0v0z 7 0112
BOE0Z2
€11006
£11006
N
— erloLee
60ED22 — L2012
Z50E0T
= |
d Jotocoe = 0l
L] - arioLee
BOE0ZE
[ch}

J9VIS dWIL HITH

I

Thermo Scientific

Revco CxF

9-4



Section 9
Schemat

ICS

igeration

Refr

m O\Q@\m ﬁ wa Mwmmx WNI30 STV 05.Sy OIHO "V1L3TdvW “6v3 XO8
E/AN SIEWIN INIMVEO 0314173dS ISIMITHLO SSIINT FINvFT0L DQ14d1ALN3IIDS
AT 1 Joysijoursay |

WISLYN

INON VIS 7 60-91-9 +3LY0 7 480 0ddy ST :ayd | S719 NN | JT3IINIIIS SHSTH DWaHL WOH NOISSIAY3d NLLTM

LNOHLIM S3SOdand ONIATLIVAINYW 04 03N
JILVN3HIS NOILYY3DIN3Y (I TUIL OMO | 30N 3SOdaind ANY o04 S33HIO 01 03SO70SI0 38

” 01 ION ST NOTLYWSO4NT HOTS ONY NOLLYWSOANT
AOEZ B ADZ1 'SH3733d 14 NI E J.07— 3WYN LaVd/T300W | AdvI3TadOdd SNIVAINDOD INIWAI0O SIHL

100702
INDILY&3d0 33d0dd 04 O3LYINSNI NIVA3Y ) . )
LSMN SINIT ONY 30LYS343S 110 NDILMYI YLLB EGLB BILB 'BOES ©LCOEOC
€11006 SLLB '25/8 '81L8 ‘BOES ‘9Z0E0Z
('SZ0 0'SI) 14 b (ADSSIIIWDD)
('SZ0 0'SI) 1V vpp  (AOLYdYdIS 1I0) ST300W TT¥
© 10 ¥31S3 0AT0d D3 JIL3aY v3 IEOH
03dd¥2
. e &/
(U6 1) 'S70 507 (6 S2p)'S70 0'SI ¢ 948 €SB B8 ‘BOES STAOA L1060Z 40 13¥d
(w6 p1y 'Z0 507 (W8 [1y)'Z0 5'pI ¢ SL8 ‘25/8 ‘BILS ‘BOES STIAON £zoviz
(29-dH)> Yr0v INVIF9Id43
000c0e 010L02
J0F '9L/B EGLB ‘B1/B 'BOES 100N
,G2 'GLLB 25.8 ‘B1LB 'BOES TIADA 000202

LEDIIC

YyOy-of 039NVHI '90060¢ SYM £10602 | S3J | 9vS | 9VS |71-50-90 24523

~

ECOylz 0L 'd3S 110 900712 JINvHI | <0 | 903 | WvW |71-70-90 |E£92-dd

=}

9 3TYI13I/NOTLON004d o04 3SYIT13 | Jd0 | 9vS | Sais | [1/11/50 |2022-d4

NOISIA3S 40 NDILdI§IS30 Oddv| OV | A9 31¥0  |'ON NJ3| A3

8-0-06-L128 +d38WIN SNIAYO

9-5

Revco CxF

ientific

Thermo Sc



Section 9

ICS

igeration Schemati

Refr

g| 1-06-/96G61 iy Y R= (R U
32715 SIGWIN ONIMVHO  [031H133d5 ISTAIFHIO SSIINN INvaa 0L DI4I1LNIIDS
¥/N o000 NIV hﬂF—“—hOE‘-aF—-—-
YN CIVISILYH
NN FWIS | E0-42-10 31¥0 | HYW ‘Oddy | OHO :0yd | OHO :NMO | JTATINAIIS d3HSTd ONeAHL WOdH NOISSIHA NALLISN)
AMOHLTA S3SOdaNd ONISNLIV4NNYW 804 03Sn
JILYW3IHIS NOILYeEDIa43d 337334 137111 9ND | dON 3SOdaNd ANY o04 S¥3HLO0 0L 03S073SI0 38

037000 OcH IS3HD "14 ‘M2 02 B L1 “L'2l

J.98-

PN Latvd/T300W

01 10N ST NOTLYWAOSNT HOMS ONY NOILYWOINT
AdV13Tdd0ad SNIVINOD INJWNI00 STHL

JoEC LY ST WALSAS NIHM SINFWIANSYIW 9ISd T *
91Sd 0L o094 3AWA ONILYTO3d 3LV 13SHokx

ClYppy) "Z0 S] 'dd1vdyd3S 110
1Y £811)'Z0 OF *d0SS3edWO]
JAILI00V % HLIM LDST 70837710 39V1S FNLve3dn3L MO

.02
«4bgzy z0 01

40

.0¢

9ISd € T 0ISd B[ OL
80 (46270 v/1 F (4bySy) 70 0°91
9ISd € OL YA ¢ 'XWW
9ISd € T 0ISd BEl OL
30 (46270 /1 T (SBsey) 700Gl
9ISd € OL J¥A ¢ ‘xvW <9b8z) z0 0'1
9ISd £ T 9ISd #pl OL
o0 (<462)70 y/1 F (BBEY) 70 GGl
02 OL VA ¢ X

9ISd € ¥ 9ISd BET OL

.02

a0 (46270 v/1 F (4bsey) 70 0°5I

.02 0L JvA
9ISd € T 0ISd €71 OL
30 «462y70 /1 F (JBsey) 70 06l
02 0L VA ¢ X

40

8805-d
06c-d

8805-d
06c-d

8805-d

¥ (40%1) 70 50 06Z-d

8805-d

XYW (4B%1) 70 6'0 062-3

8805-d

YW (40%1) Z0 50 0Bz

(S1I0A OEC)

SLINT 140 O

(S170A Oc1)
SLINT 143 O

(S1I0A OEC)
SSLIND 14MmD LT

JOVIS dW3L MO

150E02 ZH 0S AGEC
0G0EOC ZH 09 AQEC
¢G0EQZ ZH 09 AQZI

800L0¢

BOEOCC
[TA]

(SII0A 021
SSLINA 14MmD LT

(SFOVLTIOA T¥D

SLINT

1 Lal

INVEEDTY43d 3OVIS JNLva3dhaL MO

(VW E£811)°Z0 Oy "30SS3IddWDI
110 &31S3 0A0d 3222 I8y ¥3 31180W 110

(4By1y 70 2/1% (<Bpig)y 70 BI
«46y1) z0 2/17 (4BpiS) 'z0 BI
(4By1) zo ¢/1% (46pI5) 70 Bl

Yy0r-d
Yyor-d
Yy0r-d

INVTOT43d

NOTLV39Td49d 40V ISV

SLINT
SLINT
SLINT

JOVLS JANLYS3dW3L HITH

14m oc
am Ll
am Lal

JOVIS JANLYS3dW3L HITH

€20712 0L 'd3S 10 900p12 FONYHD S23 | 9vS | WYW | #1-¥0-90|€L9¢-a4) 21
SIYISSId F9NYI 0L STINSSIad I9avH] 'OHD| a0 | 9vS | WYW | E1-6T-60 [BSc-ad] [1
STINVHD INVeE9TdH3 FLYeIn3L AT ddd | 9vs | 3Nr | 21-¢0-¢0 |L82e-d4| 0]
'70 Oy 01 70 22 WOdd 394vH) 110 dad | 9vs | INr [21-91-10 |,822-34] B

L 33Y313d "IINVHD o0SSTAdWD] def0 | 9vs | INr | T1-10-21 |£922-34) B
NOISIASY 40 NOI1dIdIS3d 0ddv| QvJ | A8 31va ON NJ3| A3

N
£eovie

(EA]
105266 B0E022

vEQlle

Le01e

13NI
<EINZ
9e011¢
131
S3Lvh
91060¢ gl10see
B0E0CC
010L0¢
d
L

150€0C ZH 05 AOEC
0SCE0C 2H 03 AOEC  BoEOZZ
¢50E0C ZH 09 Aozl [Zh]

VLIS dW3L HYIH

a1i0Lee

8-1-06-LB6561 38NN ONINYSD

Thermo Scientific

Revco CxF

9-6



Section 10
Electrical Schematics

O WO O N O U wWwnNo

POWER CONNECTION
120V, 10, 2W, BOHZ ]l 5 FLA
(OPERATING RANGE 108-132V)

42 43

=

—
—

o

o
5

Lﬂ|
nql

o Y

304 4

Poyer Inlet
460169

Circuit Breaker Switch
230184

Tronsforner
420085

{§Eff J30-5 o010

J30-3 2
B2 ) 2

=1 ]

High Voltage Board
191932

High Pressure Cutout
207010

HS Conpressor
203026

High Pressure Cutout

207008

LS Conpressor
203026

E J29-1 8 I
J23-7 Ejg

%EE J29-2
J29-8

AE J23-3
J29-9
J29-4
J29-1
J23-5

J29-6
J29-12 15

J29-11 ¢

HS Fon
900113

Electrical Schematic
Mode |
120V 3 cu 1t
ULT Chest Freezer

8700-70-1-0 REV. 2
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Section 10
Electrical Schematics

39 1
High Voltage Board
40 eteg
41
J14 3 Pos. Ribbon
40 J24 430329
43 Jig 925
Luu LU
000333 000333
44 E%%%:::] J26 1%%%:111
45
20 Pos. Ribbon
46 430219
47 Switching Power Supply 6 Pos. Ribbon
400165 .
418 430309
49
6 B Pos. Ribbon
430300
20 5
5
51
52
53 62
12V0C Fan
54 900134
55
- - T Backup Botter,
56 S S ER e L T
—— | B Fe
J1t I TBaord
57 ps-232 Rerote Alarn I | 191887 Backup Solenoid
R Analog Output L <+ LN2: 250129
53 RSG5 al oo 1 02: 250131
|
57 5 LLJ Backup Probe
29 £ - == 290038
Heot Exchanger
50 S =/
290177
ol W) == s
IrCo door
181983
Control Probe
B2 i =———=u e
63 5 [
— - - - -7 Cobex Probe
04 “7[: —--=2% 290180
J12
65 J13
J20
JI6 J19 18
28 S o
57 |
] Lid Syitch
195300
68
69
x5 27
> - 25 Pos. Serial Coble
70 —OHM\:LZS TS] 430336
71 —— i ‘
Micro Boord Batter
— A c---- 400159 !
72 L O |
SE08, 8700 & 8763 Use| P— — ' & —Havwr 7 Recorder ‘ ‘
73 Bisplay Boord Loy T v oV oo Electrical Schematic
191841 | Dprope = 7 (Optional)
5 . h,,lfj | Mode | :
5150, 5808 & 8739 Use| 34— —o— - - -
Disploy Board QOV 3 cu {t
75 9183 ULT Chest Freezer
76
[BUS—DV_E”_W_ j g700-70-1-D REV. 2
— Page 2 of 3
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Section 10
Electrical Schematics

79 WIRE # COLOR GAUGE VIRE # COLOR GAUGE
1 BLK 14 25 WHT 18
2 RED 14 26 BLK 18
80 3 GRN/YEL 14 27 BLK 18
4 RED 14 28 RED 18
g1 5 BLK 14 29
6 BLK 18 30
7 BLK 18 31 GRN/YEL 14
82 8 E? BLK 14
] 33 BLU 14
83 10 34 BLK 14
11 35 BLU 14
12 ES) BLK 14
84 3 37 BLU 14
14 GRN/YEL 18 ES) BLK 14
85 15 39 BLU 14
16 GRN/YEL 18 40 BLK 14
17 GRN/YEL 14 41 BLU 14
86 18 GRN/YEL 14 42 BLK 14
19 BLK 14 43 BLU 14
87 20 BLK 14
21 BLK 18
22 RED 18
88 23 BLK 18
24 RED 18
89
g0
gl
92
3 CU.FT. CHEST MODELS:
g3 5150, 5608, 5808, 8700, 8739, 8763 & CARCO3BGA
94 SW3  SETTINGS
95 " EE
OFF ooogog
96 I 2 3 4 5 6 7 8
97 RS-232 SPECIFICATION
g8 BAUD = 1200
REMOTE CONTACTS/ANALOG OUTPUT PARITY = N
99 PIN# 1 Analog Output + BITS = B
PIN# 2 Analog Output - STOP BITS = 2
PIN# 3 Not Connected
100 PIN# 4 Not Connected RS-232 PORT
PIN# 5 Normally Closed PIN# 2 TXO
PIN# 6 Conmon. PIN# 3 RXD
10] PIN# 7 Nornmally Open PIN# 5 GNO

CONTACT RATING: 1A e 30V
CONTACTS IN ALARM STATE

103 SWL Settings for Analog Output S¥2 Settings for Communication Output
olele3 el ele3
104 4-20nA Output JH RS-4B5
[m] o0od
® ©o o e o o
elele3 ol elo3
106 0-1V Output = RS-232 oo
V Outpu O O
® o ® e o o
elele3
0-5Y Output =
- utpu
P .D.D. 1. Lid syitch shown in open position.
2. Battery switch shown in the OFF position.
3. Circuit breaker switch shown in OFF position.
4. Options and ocessories shown in dashed |ines.
Electrical Schematic
2 [FR-2861]04-07-16[KB_[SAG [CCS ADDED MODEL CARCO386A )
1 [FR-2386[08-20-12[ AJC [ SAG | DRP [REVISED OPERATING RANGE FROM 103-127V MOde I
D _[FR-220205/03/11 | SRS | SAG | ORP | RELEASED FOR PRODUCTION / RELEASE 6
REV[ECN No.| DATE [ By [cAD [APPD) DESCRIPTION OF REVISION 120v 3o ft
THIS DOCUMENT CONTAINS PROPRIETARY
T T AL FROPRIETARY || MIDEL/PART NAVE: SE00 SERIES, 120V, LLT FREEZERS ULT Chest Freezer
BE DISCLOSED T0 OTHERS FOR ANY PURPOSE NOR | DNG TITLE: LNIT SCHEMATIC
ATTENTION USED L ARG AR MRl e To0 o [ v [ore 0-oi0 [ e o
OBSERVE PRECAUTIONS MATERTAL:
G ELECTROSTATIC ThermoFisher PAINT (O g700-70-1-D REV. 2
MQ SENSNI\/E DE\/I[ES SCIENTIFIC TOLERANCE LNLESS OTHERNISE SPECIFIED DRAWING NUMBER SIZE PO o 3 OT( 3
XK=t
BOX 648, MARIETTA, OHIO 45750 HBLES DECINAL  yooCs 8700-70-1 0 9

Thermo Scientific Revco CxF 10-3



Section 10
Electrical Schematics

POWER CONNECTION
230V, 10, 2W, 50HZ,5.4 FLA
(OPERATING RANGE 207-253V)
50 51
! Poner Inlet
460169
2 31
3 fL ? Circuit Breaker Switch
) )
230184
4 31 %32 ;33
s ] ]
5 5 B s ! .
8 Jjgm: - 2 k7]
7 L T )
8 = = Transforner
0 D 420090
9 B 4 12 4é1 8 1
Ji2 47
10 HE =
1 1 JIS I - A A
= 0
Jis o ® |
12 Bo~ 0b 24 T
1 3 ? Transformer
420090
14 123 e - Aé] f L
E 4E A
g 0
= —7
17 +— 305 ) 2 5o $ | e g[ij%lgressure Cutout
18 J30-4 4 HS Canpressor
I hd 203027
J30-3 3
—oj
20 -2 43 B
21 E J30-1 Iy
22
23
24 High Voltoge Boord |
191923 17
25 L | @
20 High Pressure Cutout
26 . L 207008
27 ‘ LS Caompressor
203027
28
29
30
31
P + 1 3 @_lj S0t
33 *E J23-2
123-8
34 Ja% Electricol Schemotic
35 J29-4 Mode |
—+7 -
- 230V Chest
b -1 4 Freezer
123-6
37 J129-12 llﬁ |
38 1 8701-70-1-D REV. 3
1 Page 1 of 3
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Section 10
Electrical Schematics

39
40

42
43
44
45
48
47
48
49
50

52
53
54
55
56
57
58
59
60

62
63
64
65
66
67
68
63
70

72
73
74
75
76

20

/l/

High Voltoge Board
191923

Ji4
J24
J1g J25
T [T 5
SI=t S
2893 (== Ea
EEEE:?:I J26 ]EEE:::L
Switching Power Supply
400165
6
6
r-- 7!’
|
| - Bockup
Ji Board
pS—237 Remote Alorn \‘ | 191987
R Anolog Output l r
RS-483 Jl
J7 5
JS
NC] [
Mirco Board # [
191989
B [
J [:Z
J17 [k
J12
J13
— e s e
L
25 27
20 28
——e—iili S
Rl
21
0 C-=—=—=17
— L227 j}ﬂGND |
5609, 8701 & 8764 Use - L A S~
Oisploy Board - e S E N
191841 L e by v
|mProbE ~ |
— _
5151, 5809 & 8740 Use o % . o

Disploy Board
151853

l8US Tvertay 1
L___J

3 Pos. Ribbon
430329
20 Pos. Ribbon
430219

6 Pos. Ribbon
430309

6 Pos. Ribbon
430309

12vOC Fan
900134

Backup Battery
400159

20 Pos. Ribban
430219

Bockup Solenoid
LN2: 290129
Co2: 290131

Bockup Probe
200033

Heat Exchanger
Prabe

290177

Condenser Prabe
290178

Control Prabe
290176

Cobex Probe
2890180

Lid Switch
195900

25 Pos. Serial Caoble
430336

Micro Board Bottery
400153

Recarder

201210

Electrical Schematic
Mode | :
230V Chest
Freezer

8701-70-1-0 REV. 3
Poge 2 of 3
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Section 10

Electrical Schematics

10-6

WIRE # COLOR GALIGE WIRE # COLOR GALGE
1 BLK 14 25 WHT 18
2 RED 14 26 BLK 18
3 GRN/YEL 14 27 BLK 18
4 RED 14 28 RED 18
5 BLK 14 29
B BLK 18 30
7 BLK 18 31 GRN/YEL 14
B 32 BLK 14
9 33 BLU 14
10 34 BLK 14
11 35 BLU 14
12 36 BLK 14
13 37 BLU 14
14 GRN/YEL 18 38 BLK 14
15 39 BLU 14
16 GRN/YEL 18 40 BLK 14
17 GRN/YEL 14 41 BLU 14
1B GRN/YEL 14 42 BLK 14
19 BLK 14 43 BLU 14
20 BLK 14 44 BLK 14
2l BLK 18 45 BLU 14
22 RED 18 46 BLK 14
23 BLK 18 47 BLU 14
24 RED 18 48 BLK 14
49 BLU 14
50 BLK 14
51 BLU 14
3 CU.FT. CHEST MODELS:
5151, 5609, 5B09, 8701, 8740, 4764
SH3  SETTINGS
o OO
OFF oooodgo
I 2 3 4 5 6 7 8
RS-232 SPECIFICATION
BAUD = 1200
REMOTE CONTACTS/ANALOG OUTPUT PARITY = N
PIN# 1 Analog Output + BITS = B
PIN# 2 Analog Output - STOP BITS = 2
PIN# 3 Not Connected
PIN# 4 Not Connected RS-232 PORT
PIN# 5 Normolly Closed PIN# 2 TXD
PIN# 6 Common. PIN# 3 RXD
PIN# 7 Normally Open PIN# 5 GND
CONTACT RATING: 1A e 30V
CONTACTS IN ALARM STATE
SWL Settings for Analog Output SW2 Settings for Comnunication Output
4-20nA Output ‘l.é‘é RS-483 s
-20nA Outpu -
Do ° o D.D.D.
lele3 lele3
0-1V Dutput : .D‘ RS-232 .D.D.D
i m
e o o e e o
lele3
0-5V Output .D. )
-5V Oubpu
.D.D. 1. Lid switch shown in open position.
2. Battery switch shown in the OFF position.
3. Circuit breaker switch showyn in OFF position.
4. Options ond ocessories shown in doshed |ines.
3 |FR-2843|04-D5- 16| KB [ SAG[CCS 230184 VAS 230178 E ‘ Q[tf \ ca ‘ S[hemot \ C
2 |FR-2753 12-17-14] My | k06 [ore ADDED NOOEL 5609 Mode | !
| |FR-23850B-23- 12| AJC [ KOG | DRP |REVISED OPERATING RANGE FROM 207-250V adel:
D _[FR-220405/19/11 SRS | SAG [ DRP | RELEASED FOR PRODUCTION / RELEASE 6
REVECN NO.| DATE | BY | CAD |APPD) DESCRIPTION OF REVISION 230v Chest
ETFIESRMETDIEDUNMELVDT XEE:%&E‘SMAPT%E’RIIXEJ‘STEYTD NODEL/PART NAME: 5600 SERIES, 230V, LLT FREEZERS Freezer
BE DISCLOSED T0 OTHERS FOR ANY PURPOSE NOR | NG TITLE: LNIT SCHEMATIC
ATTENT T DN USED FOR MANUFACTURING PLRPOSES NITHOUT
RITTEN PERMISSION FROM THERMD FISHER SCIENTIFIC | OWN: SAG | CAD: SAG | APPD: LON ‘DATE: 05/19/11 ‘SEALE: NDNE
OBSERVE PRECALTIONS NATERIAL
ELECTROSTATIC ThermoFisher [ o 8701-70-1-D REV. 3
SCIENTIFIC TOLERANCE UNLESS OTHERWISE SPECIFIED| ~ DRAWING NUMBER SIZE
SENSITIVE DEVICES Eon Page 3 of 3
N v v BOX 643, MARIETTA, OHIO 45750 ANILES: DECDNAL: oot g701-70-1 D 9

Revco CxF

Thermo Scientific



Section 10
Electrical Schematics

O O M - @M U~ N

POWER CONNECTION

230V/50HZ & 208/230V/60HZ,
(DOPERATING RANGE 207-253)

o0

10, 2W, 12.0 FLA

Sl

HS Compress
B0 Hz 20303

Power Inlet
460169

Circuit Breaker Syitch
230184

Transforrer
420090

Tronsformer
420090

or
0 or

s 50 Hz 203051

High Pressure Cutout
207010

BO Hz Cormponents

50 Hz Components

Run Cop

—
Start Cap

High Voltage Board
191923

J2g-1

|
8 5
" 12 1e_B 1
J3 48
Ji12 47
i = ° 45
Jig = I @
JIsS :
if— 2 34
35
2 [
S
8 8
2 12 1o 8 1
J23 40
J22 39
) R — L2 E)
Jao &
—O
E J30-5 | o r
5 2
o-( )0
130-4 4
O
J30-3 E| !
1 Stort Relay
Start Reloy
1
O
2
130-2 e
0 O
O
+— NI DY

55 Stort Cop
%

Start Relay
312188

Run Capacitor
170226
30uF, 370V

Start Copaci tor
170154
161-1930F, 250V

Start Reloy
312288

Run Copacitor
170097

150F, 370V
Start Capocitor
170154
161-1930F, 250V

J29-7
J29-2

]
+

J29-8

] J23-3

J2g-4

&

J29-9
J2g-1
J28-5
Jeg-11
J25-6
J2g-12

LS Conpress
50 Hz 20305
50 Hz 20305

High Pressure Cutout
207008

or
0 or
1

HS Fon
200113

LS Fan
900113

Expansion Solenoid
220626

Fuse 2A
285626

9999191

Electrical Schematic

230V, 50 & 60 Hz

Mode |

Chest Freezer

8702-70-1-D REV.6
Page | of 3

Thermo Scientific
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Section 10
Electrical Schematics

39
40

42
43
44
45
46
47
48
49
50

52
53
54
55
56
57
o8
59
60

62
63
64
65
66
67
68
69
70

72
73
74
75
76

High Voltage Board
191923

1

J14
124
Jig 125
LUy Lo 3
888 888
00033 000333
[ 26  BEEBIET
5 L 1 1
Switching Pover Supply
400165
5
20
6
| Bockup l‘
g LV [ ] Board
RS-232 Renote Alarn Iy 191987
gr Analog Output F <+ r
RS-485 J1 20 [
77 3 ‘ Ll
5 b= - -
==
N —
Micro Boord [
191389
==
220 1B
[ Ol LLl
L =
25 27
% 28 )
L—e—iil St
3 iy
21
— ® 7 C-==77
— — o L — 0N |
Disploy Board — [ — ot s
91953 e & e NN
— e — Il v
| . Probe -~ |
a 2
S~ |

MBS Dverloy 1
L___J

3 Pos. Ribbaon
430329

20 Pos. Ribbon
430219

6 Pos. Ribban
430309

6 Pos. Ribban
430309

12v0C Fan
900134

Bockup Battery
400159
20 Pos. Ribbon
430219
Bockup Solenoid

LN2: 290129
C02: 290131

Backup Prabe
290038

Heot Exchanger
Probe

290177

Condenser Probe
250178

Control Probe
290176

Sanple Prabe
290177

Cobex Probe
290180

Lid Syitch
360256

25 Pos. Serial Cable
195442

Micro Board Babtery
400159

Recorder

201210

Electrical Schematic
Mode |
230V, 50 & 60 Hz

Chest Freezer

8702-70-1-D REV. B
Poge 2 of 3
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Section 10
Electrical Schematics

Electrical Schematic
Mode |
230V, 50 & 60 Hz

WIRE # COLOR GAUGE WIRE # COLOR GALGE
I BLK 14 29 - -
2 RED 14 30 - -
3 GRN/YEL 14 31 GRN/YEL 14
4 RED/WHT 14 32 BLK 14
5 BLK/WHT 14 33 BLU 14
6 BLK 18 34 BLK 14
7 BLK 18 35 BLU 14
8 BLK 18 36 BLK 14
] BLK 18 37 BLU 14
10 BLK 18 38 BLK 14
11 BLK 18 39 BLU 14
12 BLK 18 40 BLK 14
13 BLK 18 41 BLU 14
14 GRN/YEL 18 42 BLK 14
15 GRN/YEL 18 43 BLU 14
16 GRN/YEL 18 44 BLK 14
17 GRN/YEL 14 45 BLU 14
18 GRN/YEL 14 46 BLK 14
19 BLK/WHT 14 47 BLU 14
20 BLK 14 48 BLK 14
21 BLK 18 49 BLU 14
22 RED 18 50 BLK 14
23 BLK 18 51 BLU 14
24 RED 18 52 YEL/WHT 14
25 WHT 18 53 YEL 14
6 BLK 18 54 BLU/WHT 14
27 BLK 18 55 BLU 14
28 RED 18

CHEST MODELS:
12.7 CU.FT. - 5152, 5158, 5612, 5613, 5812, 5813, B702, 8703, 8742, 8743, 8765, 8767
17 CU.FT. - 5153, 5199, 5819, 5822, 8706, 8707, B746, 8747, 8770, 8771
20 CU.FT. - 5156, 5160, 5620, 5623, 5820, 5B23, B708, 8709, 8749, 8750, 8772, 8773
RS-232 SPECIFICATION
REMOTE CONTACTS/ANALOG OUTPUT BAUD = 1200
PIN# 1 Analog Output + PARITY = N
PIN# 2 Analog Output - BITS = 8
PIN# 3 Not Connected STOP BITS = 2
PIN# 4 Not Connected
PIN# 5 Normally Closed RS-232 PORT
PIN# 6 Conmon. PIN# 2 TXO
PIN# 7 Normally Open PIN# 3 RXO
CONTACT RATING: 1A e 30V PINY 5 CNO
CONTACTS IN ALARM STATE
SW1 Settings for Analog Output SW2 Settings for Comnunication Output
4-20rA Dutput 'l.é.% RS-485 s
B | : 0ooo
e s o e o o
1 el oéoH oﬁcéo%
-1V Dutput 0O 0O RS-232
® o o e o o
SW3  SETTINGS
cﬁo? PE] N[O OO 0
0-5V Output
) OFF oo oo
I 2 3 4 5 6 7 8
. Schenatic represents chest madels. 6 [FR-2854[06-01-16] KMB] KOG [CCS 312288 YAS 300430
2. Door switches shown in open position. 5 [FR-2805] 06-19-15| SUN| SAG | ORP 312188 ¥AS 300429
3. Bottery switch shown in the OFF position. 4_[FR-275312-17-14] My | koG | oRP ADDED NODELS 5613 & 5623
4. Circuit breoker switch shown in OFF position. |3 |fR-236[08-26-12 | AXC | SAG | ORP [REVISED OPERATING RANGE FRON 208-240
S. Options and acessories shown in dashed |ines. |2 [FR-2386]07-27-12] MAM| KDG | ORP 6. 30042l RELAY 10 300420, 300420 10 30430
| FR-2267]08/17/11 | JWE | SAG | DRP | COMPRESSOR CHANGE / RELEASE 7
0 |FR-2202|05/04/11 SRS | SAG [OLF | RELEASED FUR PRODLCTION / RELEASE 6
REVECN NO.| DATE | BY | CAD|APPD) DESCRIPTION OF REVISION

THIS DOCUMENT CONTAINS PROPRIETARY
INFORNATION AND SUCH INFORMATION IS NOT 10

BE DISCLOSED 70 OTHERS FOR ANY PLRPOSE NIR

MODEL/PART NAME: LLT -BBC CHEST FREEZERS, 230V, 50 & 6OHz

DHG TITLE: LNIT SCHENATIC

Chest Freezer

Thermo Scientific

ATTENTIDN wﬁ%%%wﬁg%m%ﬁE’:E%%gﬁi&éwpﬁ DHN: SAG ‘[Au: SAG ‘APPEI: ‘IZIATE: 05/04/11 ‘SEALE: NONE
OBSERVE PRECAUTIONS . MATERTAL:
FLECTROSTATIC ThermoFisher  [rurox 8702-70-1-D REV. B
SCIENTIFIC TOLERANCE LNLESS OTHERYISE SECIFIED|  DRAWING NUMBER SIZE
SENSTTIVE DEVICES BIX 648, MARIETTA, CHID 45750 ANGLES: DECIVAL: St 8702-70-1 0 POQB 3of 3
Revco CxF
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Section 10
Electrical Schematics

POWER CONNECTION
120V, 1@, 2W, BOHZ,16.0 FLA
(OPERATING RANGE 108-132V)
| 42 43
Power Tnlet
460169
P 3l
3 {j ?) Circuit Breoker Switch
230183
4 ; ;
1 73
»
5 4 1
BE RN N}
6
7
8
g
10
17 3
Jis _
12 ? T
13 = = Trans forner
420065
14 a4 29115 8 1
123 40
22 39
15 = i
HS C
16 ey
17
18 High Pressure Cutout
= S5 3 207010
19 Stort Relay
312088
20 J30-4 4 Run Capocitar
i égugazsov
21 o
Stort Copacitor
J30-3 E| ! Start € 170154
22 1 Start Relay orv e 161-1930F, 250V
23
24 Start Reloy Start Copacitor
. 170154
g5 Stark Cop 161-1830F, 250V
25 P Run Copacitor
1302 ° 170224
400F, 370V
26 '
Start Relay
o7 o | 312088
ﬁ d High Pressure Cutout
207008
28
29
LS Conpressor
30 Tigh Voltage Boord B0 Hz 203052
91932 =
31
HS F
37 o : @—l—‘ 200113
125-7
33 = s o113
- | ‘ ‘
34 25 Electrical Schematic
Joa-4 12 13 .
35 B o1 hd hd géggggiun Salenoid 12%\3(:1%5}_{
Z
36 Jo5-5 Fee 28
po-11 % s ULT Chest Freezer
37 J29-6 15
Jeo-12f 16
38 1, l l . 8704-70-1-D REV 4
Page | of 3
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Section 10
Electrical Schematics

1%

Thermo Scientific

39
High Voltoge Boaord
40 lafg o
41
J14 3 Pos. Ribbon
42 J24 430329
Jig 125
43 888 g88 3
coos3S Soo3Iss
44 fOBBT g6 | BEEL
45
20 Pos. Ribbon
46 430219
47
Switching Power Suppl .
9 PRIy 6 Pos. Ribbon
48 400165 e
49
6 6 Pos. Ribbon
430309
30
51 g
52
53 i
12v0C Fan
54 900134
55
Backup Bottery
26 i ;ooopluig Ribbon
I pqBockep 130219
57 o LN L] I 180ard ‘
RS-232 Renote Alarn I | |lo1887 Bockup Solenoid
O0R Anolog Output -+ LN2: 250129
58 Rs-4g5 I AN m2: 250131
g7 5 (L Bockup Probe
J5 - 290038
59 Heat Exchanger
Probe
60 290177
6] Condenser Probe
Micra Boord 290178
191988 Control Probe
02 290176
Sanple Probe
63 250177
Cobex Probe
64 200180
65
20
J16 JIg Ji8
oo (E— L1
Lid Switch
67 360256
L =
68
69
25 27
25 Pos. Serial Coble
70 A il 3 = ?31 195442 (Chests)
71 [E—— N ‘
Micro Board Bottery
21
N F----19 400159
72 — — = — 0D |
Display Board — L8 — pjtlavc 7 Recorder ) )
73 101053 (Chest ) ooy RN Electricol Schematic
— & =0l .~ (Dpkional)
W I Model :
“ - Lo 120V 60Hz
75 ULT Chest Freezer
76
MBS tverToy 71 8704-70-1-0 REV.4
L____41 Page ¢ of 3
Revco CxF 10-11



Section 10
Electrical Schematics

10-12

AN

WIRE # COLOR GALGE WIRE # COLOR GALGE
70 | BLK 14 29 - -
2 RED 14 30 - _
3 GRN/YEL 14 31 GRN/YEL 14
80 4 RED/WHT 14 32 BLK 14
5 BLK/WHT 14 33 BLU 14
8 1 6 BLK 18 A BLK 14
7 BLK 18 35 BLU 14
8 BLK 18 36 BLK 14
87 g BLK 18 37 BLU 14
10 BLK 18 3B BLK 14
83 1 BLK 18 39 BLU 14
12 BLK 18 40 BLK 14
13 BLK 18 41 BLU 14
84 14 GRN/YEL 18 2 BLK 14
15 GRN/YEL 18 43 BLU 14
85 16 GRN/YEL 18 24 - -
17 GRN/YEL 14 45 - -
86 18 GRN/YEL 14 46 - -
19 BLK/WHT 14 47 -
20 BLK 14 48 - -
87 21 BLK 18 43 - -
22 RED 18 50 - -
88 23 BLK 18 31 - -
24 RED 18 32 YEL/WHT 14
25 WHT 18 53 YEL 14
89 26 BLK 18 54 BLU/WHT 14
27 LK 18 55 BLU 14
90 28 RED 18
CHEST MODELS:
94 12.7 CU.FT. - 5153, 5615, 5815, B704, 8744, B768
17 CU.FT. - 5154, 5818, B705, 8745, 8763
95 20 CU.FT. - 5157, 5621, 5821, B710, 8751, B774
906 RS-232 SPECIFICATION
BALD = 1200
97 REMOTE CONTACTS/ANALOG OUTPUT PARITY = N
PIN# | Anolog Oukput + BITS - 8
PIN# 2 Anolog Oubput - STOP BITS = 2
98 PIN# 3 Not Connected
PIN# 4 Not Connected RS-232 PORT
99 PIN# 5 Normolly Closed PIN# 2 TXD
PIN# 6 Common. PIN# 3 RXD
PIN# 7 Normally Open PIN# 5 GND
100 CONTACT RATING: 14 & 30
CONTACTS IN ALARM STATE
SW1 Settings for Analog Output SK2 Settings for Connunication Output
102 4-20mA Output .l.é.& RS-485 e
103 e B 0ooo
e o e e e o
104 0-1V Output ; .é.a RS-232 s .é.é
-1V Dutpu _
105 0 WG e o o
106 elelel W3 SETTINGS
= onfOgd O
] 07 0-5V Output . D. D.
OFF oo oo
1 2 3 4 5 6 7 8
1. Schematic represents chest models.
2. Door switches shown in open position. 4 [FR-2854[06-01-16 | K¥B[ KOG | CCs 312088 WAS 300428 ) )
3. Hottery syitch shown in the OFF position. 3 [Fr-zam|06-20-12 [c | 46| ove [eevisen ceeeaniv e e e aov| - | e troical Schenmatic
4. Circuit breaker syitch shown in OFF position. |2 |Feiss|07-27-12 WM | KOG | 0RP | CHo. 300421 START RELAY 10 300428 )
5. DDUDQS and acessories shown in dashed |ines. 1 |FR-2267(08/17/11 | SAG | SAG | DRP CONPRESSR CHANGE / RELEASE 7 MOde‘ '
0_|FR-2202[05/04/11 [SRS | SAG | ORP | RELEASED FIR PROLLITIDN / RELEASE 6
REV [ECN NO.| DATE | BY | CAD |4PFD) DESCRIPTION OF REVISION 120V 60Hz
]TGFIDXMDTDIED%‘MEHDTXEEE%QESMFEEE[IXE%EYW MODEL/PART NANE: LLT -B6C CHEST FREEZERS, 120V, 60Hz ULT [hegt FY‘QQZQY‘
BE DISCLOSED TO OTHERS FOR ANY PLRPOSE NOR| DYG TITLE: LNIT SCHEMATIC
ATTENTION e ST Hbr D oSN e | AN A6 [CAD: SAG | PP 0P [DATE. 05-04-11 [SCALE: WO
OBSERVE PRECALTIONS . HATERTAL:
ELECTROSTATIC ThermoFisher PAINT COLOR. 8704-70-1-D REV .4

SENSITIVE DEVICES

SCIENTIFIC

BOX B49, MARIETTA, OHIO 45750

TOLERANCE UNLESS OTHERWISE SPECIFIED DRAWING NUMBER SIZE

ANGLES CECIMAL: 0t 8704-70-1 D

Page 3 of 3
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Section 10
Electrical Schematics

O O W N O J b~ WY

POWER CONNECTION
120V, 1®, 2W, BOHZ,6.0 FLA
(DOPERATING RANGE 10B-132V)

42 43

RIS
JI5 == L 4
JI6 T+ o 34
J17 35
J1B * 3 _
b 3% 2 1
.
5
4 12 1y _8 1
J23 40
J22 33
2] R — 38
J2o -
{Eff J30-5
130-4
J30-3 2
J30-2 ) 2 B
«E J3o-1 1

High Voltage Board
19?932

[ I=3)

B M- B ]
1297 @
] s

J29-8

— 4293
J29-9

+— 1294
J29-1
1295
J2g-11 14

J23-6 1S
J23-12

Pawer Inlet
460169

8A Circuit Breoker
Switch
230178

Tronsforner
420065

High Pressure Cutout
207010

LS Conpressor
203025

HS Fon
900113

Electrical Schematic
Mode |
3 cu Tt 120V -40C
Chest Freezer

8718-70-1-D REV. 1
Poge 1 of 3

Thermo Scientific
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Section 10

Electrical Schematics

10-14

39
High Voltage Board
40 e
41
Ji4 3 Pos. Ribbon
42 Jo4 430329
Jig 425
43 888 888 3
000333 ===
44 (BOBTTY B BEEYLT
45
20 Pos. Ribbon
16 430219
47 Switching Pover Supply 5 Pos. Ribbon
48 0185 430308
49
6 5 Pos. Ribbon
430309
50 .
6
5l
52
53 >
12V0C Fon
4 900134
95
rT T3 Backup Battery
5 | : 400153
. Bt e
57 ame N ] [ 1Bord Backun Solenoid
ACKLU| olenol
Rs-230 ferote Rlorn ||| 1y 191967, LD 20p120
R Analog Output o+ o 530151
58 RS-485 Jl 20 I k
77 3 ! L] Backup Probe
59 s E- - - 280038
60 A [
Londenser Probe
51 irco Smons W= o015
191989
Lontral Prabe
62 == e
— - 7 Sanple Probe
63 JG[:::i:ljj 200177
Caobex Probe
64 47 [ —— ¢ 290180
Ji2
65 NE
220
JIB 419418
60 _J LLJ
67 |
| = Lid Switch
195000
68
69
» e 25 Pos. Serial Cobl
0S. deria oble
71 [ Micro Board Battery
a 400159
72 le
5308 & 8752 Uises \_L;HZVD[ Recorder
73 Display Boord —|_2.37 - 201210
191653 :mem Electrical Schenotic
8718, 8775 Lses 4 .
74 Display Boord MOde‘ '
7 191641 3 cu ft 120V -40C
Chest Freezer
76
MBS Dverlay 1
L 8718-70-1-D REV. |
Page 2 of 3
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Section 10
Electrical Schematics

77 WIRE # COLOR GAUGE WIRE # COLOR GAUGE
1 BLK 14 25 WHT 18
78 2 RED 14 26 BLK 18
3 GRN/YEL 14 27 BLK 18
4 28 RED 18
79
5 29
6 BLK 18 30
60 7 BLK 18 3 GRN/YEL 14
8 BLK 18 32 BLK 14
81 g BLK 18 33 BLU 14
10 34 BLK 14
82 11 35 BLU 14
12 36 BLK 14
g3 13 37 BLU 14
14 GRN/YEL 18 38 BLK 14
84 15 GRN/YEL 18 39 BLU 14
16 40 BLK 14
a5 17 GRN/YEL 14 41 BLU 14
18 42 BLK 14
19 43 BLU 14
80 20 BLK 14
21 BLK 18
g7 22 RED 18
23 BLK 18
88 24 RED 18
89
g0 3 CU.FT. CHEST MODELS:
5308, 8718, 8752, 8775
g1
92 SH3  SETTINGS
oy g ]
93
OFF OJ goood
94 I 2 3 4 5 86 7 8
g5 RS-232 SPECIFICATION
BAUD = 1200
96 REMOTE CONTACTS/ANALOG OUTPUT PARITY = N
PIN# 1 Analog Output + BITS = 8
97 PIN# 2 Anolog Output - STOP BITS = 2
PIN# 3 Not Connected
PIN# 4 Not Connected RS-232 PORT
g8 PIN #5 Normally Closed PIN# 2 TXO
PIN# 6 Conmon PIN# 3 RXD
qg PIN# 7 Nornally Open PIN# 5 GND
CONTACT RATING: 1A e 30V
CAONTACTS IN ALARM STATE
100
101 SWL Settings for Analog Output SW2 Settings for Comnunication Output
ol .é.% alea3
102 4-20nA Outy -
put RS-485
D. e o D. D. D.
103
le2 @3 le2 @3
104 L] .D. .D.D.D
OtV utest | RS-232
LI o o o
105
lel e3
106 0-5V Output .D. *
e -D. D.
107
L. Door switch shoyn in open position.
2. Babtery switch shown in the OFF position.
3. Circuit breaker syitch shown in OFF position.
4. Options ond ocessories shown in dashed |ines.
Electrical Schematic
1_|FR=2396]08-2312 [AJL | SAG | CCS |REVISED OPERATING RANGE FRON 108-130V Mode .
0_FR-2202|05/03/11 |SRS | SAG | ORP | RELEASED FOR PRODLCTION / RELEASE 6 _
REV[ECN NO| OATE | BY | CAD |4PPD) DESCRIPTION OF REVISION 3 cu ft 120V -40C
T SO e W o S Chest Freezer
BE DISCLOSED TO OTHERS FOR ANY PURPOSE NOR | DWG TITLE: ELECTRICAL SCHEMATIC
ATTENTION RN e e e st | oW A6 [ca0 sAG [APPD. oRP [DATE: 05/11/11 [SCALE: NONE
OBSERVE PRECALTIONS MATERIAL:
& ELECTROSTATIC ThermoFisher PINT CIR 8718-70-1-D REV. |
SCIENTIFIC TOLERANCE LNLESS OTHERYISE SPECIFIED]  DRAWING NLMBER SIZE
SENSITIVE DEVICES BOX 649, MARIETTA, DHID 45750 MRES IO S 8718-70-1 D POQG 3of 3

Thermo Scientific Revco CxF 10-15



Section 10
Electrical Schematics

O 0O O N O U~ W

POWER CONNECTION
230V, 1@, 2w, S0HZ, 3.0 FLA
(OPERATING RANGE 207-253)

a0 51

A 5 D s 1

45

wnl
ol

o
S
e
~
~ |oo
5 |
:
=

37

—

Ilf

High Voltoge Boord
191923

7 29-1

L =il

‘E J2g-2

<E 129-4
J2g-1
J29-5
J2g-11
J129-6
J29-12

T

Poyer Inlet
480169

15A Circuit Breaker
Switch
230184

Tronsfarrer
420090

Transformer
420090

High Pressure Cutout
207008

LS Conpressor
203027

HS Fon
goot13

Electrical Schematic
Mode |
230V 3 cu ft —40C
Chest Freezer

8719-70-1-D REV. 2
Poge 1 of 3
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Thermo Scientific



Section 10

Electrical Schematics

39
40

42
43
44
45
46
47
43
49
50

22
53
54
25
o6
57
58
o9
60

62
63
64
65
66
67
68
69
70

72
73
74
75
75

>

High Voltage Board
191323

Ji4
J24
Jig 125
P T 3
288 288
cooIIT cooI3T
Sl 26 EEETYY
8 | | |
Switching Power Supply
400165
8
5
—_ = — —
r r e
| Lit— — — — — —
| . Backup |
il Boord
RS-232 Renote Alorn I | 181887
oR  Analog Output i r
RS-485 Ji 0
J7 -3 ‘ LJ
5 L= --
JQ[
Micro Hoord #
191989
B
B
J17
J12
Ji3
& JIB J19 18
L 7
25 27
26 28
L—e—iiIi St
3 7
21
@|GND
5309 & 6753 Uses \_ZZH;HM
D' splay Boord >—\_2.37
191953 o,
o robe
8719 & B776 Uses 43.0_,7
Oisplay Board
191341

TBUsS Dver oy

L4

3 Pos. Ribbon
430329

20 Pos. Ribbon
430219

6 Pos. Ribbon
430309

6 Pos. Ribbon
430309

12V0C Fan
900134

Backup Battery
400159

20 Pos. Ribbon
430219

Backup Solenaid
LN2: 250129
C02: 250131

Bockup Prabe
250038

Condenser Probe
290178

Contral Probe
290176

Sanple Prabe
290177

Cobex Probe
250180

Lid Switch
195900

25 Pos. Serial Cable
430336

Micro Boord Battery
400159

Recarder

201210

Electrical
Mode |

230V 3 cu ft -40C
Chest Freezer

Scheratic

8718-70-1-0 REV. 2
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Section 10

Electrical Schematics

10-18

# COLOR GALGE
WHT 18
BLK 14
BLK 14
RED 18
RED 18

GRN/YEL 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14
BLK 14
BLU 14

RS-232 SPECIFICATIIN

BALD = 1200
PARITY = N
BITS - 8

STOP BITS = 2

RS-232 PORT
PIN# 2 TXD
PIN# 3 RXD
PIN# 5 GND

SK2 Settings for Communication Output

el ele3
RS-485
D.D.D.
|l @3
0%
RS-232
e o o

. Boor syitch shown in open position.
. Battery switch shown in the OFF position.

Circuit breaker switch shown in OFF position
Options and acessories shown in dashed lines

FR-26843|04-05-16 |[KB | SAG |CCS

230184 WAS 230153

FR-2386|08-20-12 | AJC | SAG | DRP

REVISED OPERATING RANGE FROM 208-240V

FR-2202|05/03/11 | SRS | SAG | ORP

RELEASED FOR PROOUCTION / RELEASE 6

REV [ECN NO.

DATE BY | CAD |APPD DESCRIPTION OF REVISION

MODEL/PART NAME: 3CF -40° CHEST FREEZER, 230V

DWG TITLE: ELECTRICAL SCHENATIC

D§N: HCE | CAD: KOG | APPD: LDN ‘EIATE: 10-10-10 | SCALE: NONE

Electrical Schematic
Mode |
230V 3 cu ft -40C
Chest Freezer

78
WIRE # TOLOR GAUGE WIRE
79 ] BLK 14 25
2 RED 14 %6
3 GRN/YEL 14 27
80 4 )
5 29
6 BLK 18 0
81 7 BLK 18 Ell
8 BLK 18 2
82 g BLK 18 EE
10 34
11 ks
a3 12 6
13 37
84 14 GRN/YEL 18 )
15 GRN/YEL 18 39
16 40
85 17 GRN/YEL 14 41
18 42
86 13 13
20 BLK 14 44
21 BLK 18 45
87 2 RED 18 46
23 BLK 18 47
88 24 4
49
50
89 =
90
9l
g2
3 CUFT. CHEST MODELS
93 5308, 8719, 8753, 8776
SY3_ SETTINGS
g5 N O
g6 OFF O oooogog
1 2 34 5 5 7 8
g7
98
REMOTE CONTACTS/ANALOG OUTPUT
g9 IN# | Anolog Output +
PIN# 2 Anolog Output -
100 PIN# 3 Shield
PIN# 4 Shield
PIN# 5 Nornolly Closed
] O ] PIN# 6 Connon.
PIN# 7 Nornolly Open
CONTACT RATING: (A e 30V
102 CONTACTS IN ALARM STATE
103 SWL Settings for Analog Output
104 4-20nA Output g
-20mA Outpu
105 RN
Teled
106 0-1V Output * %t
- utpu
2!
e o
107
%502.3
0-5V Dutput oo
e e o |
2
3
4
2
1
a
THIS DOCUMENT CONTAINS PROPRIETARY
TS
MANLFA N
ATTENTION ) i P A
OBSERVE PRECAUTIONS .
@ ELECTROSTATIC ThermoFisher
SENSITIVE DEVICES
BOX 640, MARIETTA, OHIO 45750

MATERIAL :

PAINT COLOR:

DRAWING NUMBER SIZE

g719-70-1 0

TOLERANCE LINLESS OTHERWISE SPECIFIED

) e
ANGLES DECINAL XXXt

6719-70-1-D REV. ¢
Poge 3 of 3
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Section 10
Electrical Schematics

POWER CONNECTION
230V/50HZ & 208/230V/60HZ, 1®, 2W, 6.5 FLA
(OPERATING RANGE 207-253)
| 50 51
Power Inlet
5 M 460169
3 Z/; 7777777777 j 15A Circuit Breoker
) ) Syitch
4 230184
El » 33
5 L % [
3 N R 1 )
6 N 42
E a7
7 A I ) T
8 = = Transformer
® 0 420090
9 o L2 1o 8 1
113 18
10 ig <
1 1 JIS == I - 2
E SE
12 7T e T
- T gt
14 L2 19 8 1
2 - W
15 E= 3
16
17 ‘E J30-5
18 130-4 60 Hz Conponents 50 Hz Conponents
19 1503 B Start Reloy ggggaemy gg;;g;e\uy
< || 55 Start Cop
20 = ? — Run Capacitor Run Copacitor
170226 170097
o1 02 3 3007, 250V 150F, 370V
Run Cap art Capocitor art Capacitor
' Tranea T o T
22 = , 161-1930F, 250V 161-1930F, 250
J30-1 ) 4
23 i
4 tigh Yol oge Bord High Pressure Cutout
23 60 fo 505358
o6 = 50 e 203051
27
28
29
30
31
P = e — @ 0133
1257
33 jgg:g SR S @9—-—‘9 G5 9999188
[—2 Fuse 2A
34 | 28526 ‘ ‘
259 Electrical Schematic
] e ]
= ﬁg‘:& Model :
- s 230V 12,17,20 cu 1t
2011 $ -40C Chest Freezer
37 1296 15
J25-12
38
’l/ == 8722-70-1-0 REV. b
Page | of 3
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Section 10
Electrical Schematics

39
High Voltage Board
40 191923
41
Ji4 3 Pos. Ribban
42 J24 430329
43 19 s
ggg 228 3
44 6%%§§§§1 126 L%%%§§§1
45
20 Pos. Ribbon
46 430219
47
Switching Pover Supply 6 Pos. Ribban
48 400165 430308
49
il 6 Pos. Ribban
430309
50 x5
3
51
52
53 D
12V0C Fon
900134
24
55
- Budfup Bottery
400158
b : Backup " 20 Pos. Ribbon
430219
Jil [y ] I TBoord :
57 RS-232 Remote Alarn Iy | 1e1987 Backup Solenoid
OR Analog Output b~ + LN2: 250129
58 RS—485 J a €02: 250131
47 B LJ Backup Probe
59 5 = - 290038
50 19 [
Condenser Probe
61 Micro, Boond i=——nu e
290176
——— - -7 Sanple Probe
B3 JB[:i:::l;/j 290177
Cobex Probe
B4 il =——=1 5500
Ji2
65 3
J20
J1B 119 J18
6o [ 1 Lo
67 —
© Lid Syitch
360256
68
69
= e 5P Seriol Cabl
0S. erio able
70 % ez 13053
E |
[ \ Micro Boord Battery
7 1 21 400159

72 @|GND
Dlspley Beerd 1 i Rt
73 ﬂpmbe Electrical Schematic

" o Mode | :
74 e 230V 12,17,20 cu ft

75 -40C Chest Freezer
76
Ce 8722-70-1-0 REV. 6
Page 2 of 3
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Section 10
Electrical Schematics

WIRE # COLOR GALIGE WIRE # COLOR GALGE
79 1 BLK 14 29
2 RED 14 0 RED 18
3 GRN/YEL 14 31 GR\YEL 14
80 4 2 BLK 14
5 33 BLU 14
8 1 6 BLK 18 34 BLK 14
7 BLK 18 35 BLU 14
8 BLK 18 36 BLK 14
82 9 BLK 18 37 BLL 14
10 38 BLK 14
83 1 39 BLU 14
12 40 BLK 14
13 41 BLU 14
84 14 GRN/YEL 18 42 BLK 14
15 GRN/YEL 18 43 BLU 14
85 18 44 BLK 14
17 GRN/YEL 14 45 BLU 14
18 46 BLK 14
86 18 47 BLU 14
20 BLK 14 48 BLK 14
21 BLK 18 49 BLU 14
87 22 RED 18 50 BLK 14
23 BLK 18 51 BLU 14
88 A 52 - -
25 WHT 18 53 YEL 14
% BLK 18 ) R N
89 7 BLe 18 S5 BLU 14
28 RED 18
g2 CHEST MODELS:
12,7 CU.FT. - 5312, 5313, 8722, B727, 8754, 8755, B777, 8778
17 CU.FT. - 5319, 5322, 8731, 8733, 8758, 8759, 878!, 8782
93 20 CU.FT. - 5320, 5323, 8734, 8736, B760, 8761, 8783, 8784
95 SW3  SETTINGS
Ny O O O
96 OFF dJ oo oo
1 2 3 45 6 7 8
RS-232 SPECIFICATION
98 BALD = 1200
REMOTE CONTACTS/ANALOG OUTPUT PARITY = N
99 PIN# | Analog Output + BITS = 8
PIN# 2 Analog Output - STOP BITS = 2
PIN# 3 Shield
100 PIN# 4 Shield RS-232 PORT
PIN# 5 Normally Closed PIN# 2 TXD
PIN# 6 Cormon. PIN# 3 RXD
101 PIN# 7 Normally Dpen PIN# 5 GND
CONTACT RATING: 1A e 30V
102 CONTACTS IN ALARM STATE
103 SWL Settings for Analog Output SW2 Settings for Communication Output
104 4-20nA Output OI'é.% RS-485 e
-20nA Outpu -
105 Hooo o i g
lele3 lele3
106 o L] .D. .D.D.D
V Output 0O 0O RS-232
107 e & o e o o
0602.3 1. Door switch shown in open position.
N 2. Bottery switch shown in the OFF position.
0-5V Output P h ‘ L
0d 3. Circuit breaker switch shown in OFF position.
e ee 4. Options ond acessories shoyn in dashed lines.
6 |FR-2854]06-DI-16] KMB| KOG [CCS 312288 YAS 300430
5 |FR-2843[04-D5-16] KB | SAG | ORP 230184 VAS 230178
4 |FR-2805[06-18-15| SN | SAG | ORP 312188 WAS 300429 ) )
3 [FR-2380]0-29-12| Ac | sho | s [revisen oreraTing ave reot s2aov] | eCbrical Schemabic
2 |FR-2386[07-27- 12 MAM [ KOG | MsB [CHG. 300421 RELAY T0 300420, 300420 T0 300430 )
|_[FR-2267 10/26/11| JYE | SAG | ORP | COMPRESSIR CHANGE / RELEASE 7 Mode
0_|FR=2202[05/D3/11 | SRS | SAG | LN | RELEASED FIR PRODCTION / RELEASE 6
REV[ECN NO.| DATE | BY [CAD [APPD DESCRIPTION OF REVISION 230V 12/ ]7' 0 cu ft
THIS DOCUNENT CONTAINS PROPRIETARY : -4 -
THIS DOCLNENT [ONTAINS PROPRIETARY [ NIDEL/PIRT WANE: 12, 17, 20CF ~4D° CHEST FREEZERS, 230V AQC Chest Freezer
EE OISCLOSED 70 OTHERS FOR ANY PURPOSE NOR | DWG TITLE: LNIT SCHENATIC
ATTENT T DN USED FOR NANLFACTURING PLRPOSES NITHOUT
JRITTEN PERNISSION FRON THERVD FISHER SLIENTIFIC| OWN: HCE | CAD: KOG ] APPD: LON [ DATE: 10-10-10 | SCALE: NONE
OBSERVE PRECAUTIONS NATERTAL
FLECTROSTATIC ThermoFisher  [rurax 8722-70-1-D REV. B
SCIENTIFIC TOLERANCE LINLESS OTHERYISE SPECIFIED]  DRANING NUMBER SIZE
SENSITIVE DEVICES e Poge 3 of 3
N v v BOX 649, MARIETTA, OHIO 45750 ANGLES: DECTHAL: ) g722-70-1 0 9
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Section 10
Electrical Schematics

POWER CONNECTION
120V, 1@, 2W, BOHZ,10.0 FLA
(OPERATING RANGE 108-132V)
| 42 43
Power Inlet
2 a1 460168
3 {> 7777777777 ? 15A Circuit Breaker
) ) Switch
230184
4 El %32 ;33
5 |
5 e
7
8
g
10
¥ e
i Ji8 » ® |
§ 3 2 1
13 P e N AR Tronsformer
420065
14 o b2g_ue s I
b/ g
15 = 3
16
17 E J30-5
18
S04 Start Capacitor
19 J30-3 F ig?l?ga F, 250V
- Start Reloy - Uk,
= 1 55 Start Cap
20 - O [ Run Copacitor
170224
21 02 2 20uF, 250V
Run Cop
Stort Rela
22 = 32088
23 B A . High Pressure Cutout
207010
24 High Voltage Board
191932
25 HS Compressor
o5 I 60 Hz 203052
27
28
29
30
31
ER — J2g-1 5 {99 . Séom
28-7
M 8 y 9 LS Fan
33 o digp 900113
[— - . .
34 - e Puse 24 Electrical Schematic
35 294 Mode! .
ol 120V 12,17,20 cu. ft,
36 1l 14 -40C Chest Freezer
37 1296 s
Jeg-12]
3 1l 8728-70-1-0 REV. 4
1% Page 1 of 3
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Section 10
Electrical Schematics

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
B4
65
56
67
58
59
70
71
72
73
74
75
76

20

High Valtage Hoard
19?932

1

Ji4
Jo4
J19 J25
s88 s88 3
000333 200333
ElET - 26 EEETT T
6 1 L L
Switching Power Supply
400165
6
B
| Backup
it [y [T I TBoard
Rs-232 Renmote Alarm
OR Analog Output <
RS-485 J 20
77 J3
x5
J9 [
=/
Mirco Boord [
191989
M=
s[FI2222%
==
J12
J13
J20
J16 J19.418
[ Tl Lo
L
25 27
26 28 )
L—e—| St
CA I
JA

Display Boord
181853

TBUS Dverlay 1
L __4

ﬂEND
O[+12
2 VOO
-
0]

Probe

Recorder
201210

3 Pos. Ribbon
430324

20 Pos. Ribbon
430214

6 Pos. Ribbon
430309

6 Pos. Ribbon
430309

12V0C Fan
900134

Bockup Battery
400158

20 Pos. Ribbon

430219

Backup Solenaid

LN2: 290129
(02: 290131

Bockup Probe
250038

Condenser Probe
290178

Control Probe
290176

Sonple Probe
280177

Cobex Probe
290180

Lid Switch
195900

25 Pos. Serial Cable
430336

Micro Boaord Bottery
400159

Electrical Schematic
Mode | :

120V 12,17,20 cu. ft,

-40C Chest Freezer

8728-70-1-D REV. 4
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Section 10
Electrical Schematics

77 VIRE # COLOR GAUGE WIRE # (LR GAUGE
| BLK 14 29
78 2 RED 14 30
3 GRN/YEL 14 31 GRN/YEL 14
4 32 BLK 14
79 5 Es] BLU 14
6 BLK 18 3 BLK 14
80 7 BLK 18 35 BLU 14
8 BLK 18 3B BLK 14
] BLK 18 37 BLU 14
81 10 EC) BLK 14
Lt 39 BLU 14
82 12 40 BLK 14
13 41 BLU 14
83 14 GRN/YEL 18 42 BLK 14
5 GRN/YEL 18 43 BLU 14
16 44 - -
84 17 GRN/YEL 14 45 - -
18 46 - -
85 19 47 - -
20 BLK 14 48 - -
21 BLK 18 49 - -
86 22 RED 18 50 - -
23 BLK 18 51 - -
87 24 RED 18 52 - -
25 WHT 18 53 YEL -
% BLK 18 " R _
88 27 BLK 18 S5 BLU -
28 RED 18
a0
9 1 CHEST MODELS:
12.7 CU.FT. - 5315, 8728, 8756, 8779
17 CU.FT. - 5318, 9730, 8757, 8780
92 20 CU.FT. - 5321, 4737, 8762, B785
93
SW3  SETTINGS
94 WO O 0
g5 OFF o _ oo do
1 2 3 4 5 6 7 8
96
97 RS-232 SPECIFICATION
BALD = 1200
98 REMOTE CONTACTS/ANALOG OUTPUT PARITY = N
IN# | Analog Output + BITS = 8
PIN# 2 Analog Oubput - STOP BITS = 2
g9 PIN# 3 Not Connected
PIN# 4 Not Connected RS-232 PORT
PIN #5 Nornally Closed PIN# 2 TXD
100 PIN# 6 Connon PIN# 3 RXD
PIN# 7 Nornally Open PIN# 5 GND
Iol CONTACT RATING: 1A e 30V
CAONTACTS IN ALARM STATE
102
SW1 Settings for Anolog Output SW2 Settings for Conmunication Output
103 ) ol.éo% ol elel
04 4=200A Dutput| RS-485 | g
e @ e e @ o
105 0-1V Output ; .%.3 RS-232 .ﬁ.%.é
-1V Dutpu -
106 D. .D. e o o
107 le2e3
0-5V Output
e @ e
1. Door syitch shown in open position.
2. Battery syitch shown in the OFF position.
3. Circuit breaker syitch shown in OFF position.
4. Options and acessories shawn in doshed |ines.
4_[FR-2854[06-01-16 | KMB[ kDG | CCS 312088 WAS 300428 ‘ ‘
3 Fr-z3s8]08-29-12 [ A | s4c |oee [REviED tpeeanite eave reon oe-3ov | £ | et ical Schematic
2_|FR-2386(07-27-12| WAW | KDG | VSB | CHG. 300421 START RELAY T0 300428 Mode | -
1 |FR-2267]10/26/11 | IYE | SAG | DRP | CONPRESSOR CHANGE / RELEASE 7 odel .
0 |FR-2202[05/03/11 SRS | SAG | LON | RELEASED FOR PRODLCTION / RELEASE 6
REVECN N[ DATE | BY [CAD[APPD DESCRIPTION OF REVISION 120V 12’ 17’ 20 cu.ft.
THIS DOCLMENT CONTAINS PROPRIETARY a0 -
T N AT FROPRIETARY | [MOCEL/PART NAVE. 12,17, 20CF 40" CHEST FREEZERS, 120V 40C Chest Freezer
BE DISCLOSED TO OTHERS FOR ANY PLRPOSE NOR | DWG TITLE: LNIT SCHEMATIC
ATTENTIDN USED FOR MANUFACTLRING PURPOSES ITHOUT
\RITTEN FERMISS IO FROH THERMD FISHER SLIENTIFIC| OWN: HCE [ CAD: KOG [ APPO: LON [DATE: 10-10-10 [ SCALE: NONE
OBSERVE PRECALTIONS . MATERIAL:
@ ELECTROSTATIC ThermoFisher PAINT COLER. 8728-70-1-D REV. 4
SCIENTIFIC TOLERANCE UNESS OTHERHISE SPECIFTED]  DRAWING NUMBER SIZE
SENSTTIVE DEVICES i Page 3 of 3
N / / BOX 649, MARIETTA, OHID 45750 MBLES: DECIMAL: 07} 8728-70-1 0 9
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Appendix A Handling Liquid Nitrogen

é § 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 liquid 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 without
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.
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Introduction

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. Itis extremely cold. At atmospheric pressure, liquid nitrogen boils at

-320°F (-196°C).

2. Very small amounts of liquid vaporize into large amounts of gas. One
liter of liquid nitrogen becomes 24.6 cu. 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 Because argon is an inert gas whose physical properties are very
similar to those of nitrogen, 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
containers should be filled SLOWLY to minimize the internal stresses that
occur when any material is cooled. Excessive internal stresses can damage
the container.

Do not cover or plug the entrance opening of any liquid nitrogen
refrigerator 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.
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Handling Liquid Nitrogen

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
refrigerator. The top of the funnel should be partly covered to reduce
splashing. 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
instructions supplied with the withdrawal device. When liquid cylinders
or other large storage containers are used for filling, follow the instructions
supplied with those units and their accessories.

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 liquid 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 area. 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 tasteless, it cannot be detected by the
human senses and will be breathed as if it were air. Breathing an
atmosphere 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 enter.

Disposal of liquid nitrogen should be performed outdoors in a safe place.
Pour the liquid slowly on gravel or bare earth where it can evaporate
without causing damage. Do not pour the liquid on pavement.
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Appendix B Handling Liquid C02

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

Store and use liquid CO2 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 CO2 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 atmosphere that
contains less than 18% oxygen can cause dizziness and quickly result in
unconsciousness and death.

Note The cloudy vapor that appears when liquid COz2 is exposed to the air
is condensed moisture; not the gas itself. The issuing gas is invisible. A

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

Disposal of liquid COz2 should be done outdoors in a safe place. Pour the

liquid slowly on gravel or bare earth where it can evaporate without
causing damage. Do not pour the liquid on pavement.
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Appendix C First Aid

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 area. Call a physician. Rapid
warming of the affected part is best achieved by using water at 108°F.
Under no circumstance should the water be over 112°F, nor should the
frozen part be rubbed either before or after rewarming. The patient
should neither smoke nor drink alcohol.
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