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Liquefied Gases

Extremely cold refrigerant - Cover Eyes and Exposed Skin
- Accidental contact of the skin or eyes with any cryogenic
1iquid or cold gas may cause a freezing injury similar to frost-
bite. Protect your eyes and cover your skin when handling
stored product and when transferring liquid, or in any instance
where the possibility of contact with liquid, cold pipes, and
cold gas may exist. Safety goggles or a face shield should be
worn when transferring liquid. Long-sleeved clothing and
gloves that can be easily removed are recommended for skin
protection. Cryogenic liquids are extremely cold and will be
at a temperature of -320°F (-196°C) under normal atmospheric
pressure.

Keep Equipment Well Ventilated - Although the liquefied
gas refrigerant used in this equipment is non-toxic and non-
flammable, it can cause asphyxiation in a confined area with-
out adequate ventilation. An atmosphere that does not contain
enough oxygen for breathing will cause dizziness, uncon-
sciousness, or even death. These gases cannot be detected by
the human senses and will be inhaled normally as if they were
air. Ensure there is adequate ventilation where this equipment
is used and store liquid refrigerant supply containers only in a
well ventilated area.

Liquid Nitrogen System - The liquid nitrogen supply pres-
sure at the inlet to the refrigerator should be in the range of
10 psig ( 0.7 bar/69 kPa) to 20 psig (1.4 bar/138 kPa) for opti-
mum performance. Higher operating pressures will increase
transfer losses and create excessive turbulence of the liquid in
the refrigerator which can generate false signals to the liquid
level controller causing the refrigerator to underfill. In “lig-
uid phase” storage applications, excessive turbulence can cause
splashing which could result in personal injury and/or dam-
age to the refrigerator. When installing piping or fill hose
assemblies, make certain a suitable safety relief valve is in-
stalled in each section of plumbing between shut-off valves.
Trapped liquefied gas will expand as it warms and may burst
hoses or piping causing damage or personal injury. A relief
valve is installed in the refrigerator plumbing to protect the
line between the customer supplied shut-off valve and the re-
frigerator solenoid valve.

WARNING: Inlet pressure must not exceed 22 psig
(1.5 bar/152 kPa). Higher pressures could
result in damage to equipment and/or suf-
ficient depletion of oxygen in the atmo-
sphere to cause dizziness, unconscious-
ness, or death.

NOTE: For detailed information on the handling of cryogenic
liquids, refer to the Compressed Gas Association pub-
lication: P-12 “Safe Handling of Cryogenic Liquids”
available from the Compressed Gas Association Inc.
1235 Jefferson Davis Highway, Arlington, VA 22202.

Electrical

Electric Shock Can Kill - The liquid level controllers used
with these refrigerators operate from 24VAC. However, the
external transformer does have a 110/120VAC primary. Do
not attempt any service on these units without disconnecting
the electrical power cord.

NOTE: Units are supplied with Taylor-Wharton approved
controllers. If other liquid level controllers are used
please contact Taylor-Wharton before putting the
refrigerator into service.

Freight Damage Precautions

Any freight damage claims are you responsibility.
Cryostorage systems are delivered to your carrier from Taylor-
Wharton's dock in new condition. When you receive our
product you may expect it to be in that same condition. For
your own protection, take time to visually inspect each
shipment in the presence of the carrier's agent before you accept
delivery. If any damage is observed, make an appropriate
notation on the freight bill. Then, ask the driver to sign the
notation before you receive the equipment. You should decline
to accept containers that show damage which may affect
serviceability.




Taylor-Wharton CryoStorage Systems are designed for appli-
cations where extremely low temperature storage of biologi-
cal products is required. They are also appropriate for indus-
trial or other functions where liquid nitrogen temperatures and
high capacity are needed.

The 10K/24K and 38K refrigerators covered by this publica-
tion are designed for, but not limited to, the laboratory envi-
ronment. The 10K and 24K feature square, modular cabinets
that facilitate grouping several units together in a cryostorage
area. The 38K features a cylindrical stainless steel
cryochamber. All of the models will accommodate inventory
control systems or provide unobstructed storage area for larger
product. All models feature full access lid openings, and are
supplied with casters where limited mobility for cleaning pur-
poses is important.

These standard models are equipped with the Mark 2L elec-
tronic liquid level controller that will monitor and control the
supply of liquid nitrogen to the unit. The Mark 2L controller
features LCD vapor-phase temperature display. The addition
of a liquid nitrogen supply and inventory control racks for
systematic retrieval of stored product completes the total
cryostorage system.

Maximum Refrigerator Contents

Your cryostorage system has a maximum weight capacity
which is stated in the specifications. This capacity exceeds
the maximum amount of liquid nitrogen the refrigerator is
capable of holding. Generally, as product is added to liquid
phase storage, the stored product and inventory control sys-
tem are heavier than the liquid nitrogen they displace. In
vapor-phase storage applications, where the liquid refrigerant
is found only in the bottom portion of the refrigerator, the
weight of contents is determined more by the weight of the
stored product.

Liquid nitrogen at atmospheric pressure weighs 1.78 1b./liter
(0.8 kg/liter). To ensure you are not exceeding the capacity of
the cryostorage system, calculate the weight of the quantity of
liquid nitrogen in your unit and subtract the result from the
Total Allowable Capacity Weight found in the Specifications
section of this publication. All K Series CryoStorage Sys-
tems are designed to support the full weight of liquid nitrogen
and a complete stainless steel or aluminum inventory control
system with boxes and specimens.

Specifications
10K 24K 38K
Dimensions
Height! in. 44.0 440 49.0
mm. 1118 1118 1245
Width in. 23.1 34.0 42.0
mm. 587 864 1067
Depth? in. 30.5 38.0 48.0
mm. 775 965 1219
Usable Height, Internal
in. 29.0 29.0 29.0
mm. 737 737 737
Internal Diameter?
in. 21.0 31.0 39.0
mm. 533 7817 991
Capacity
Space Volume
cu. ft. 5.8 12.7 20.0
cu. m. 0.16 0.36 0.56
LN,
Capacity L 165 365 590
Evaporation Rate*
L/day 5.0 7.0 8.0
Weight, Empty
Ib. 245 405 565
kg 111 184 256
Total Allowable Capacity
Weight’ (Including

liquid refrigerant and
stored product)

lb. 292 641 1008
kg 133 291 457
Maximum Gross Weight®
Ib. 540 1050 1575
kg 245 476 715
Inventory Control System
Specifications
No. 5 x 5 Racks? 7 17 28
No. Shelves/Rack 13 13 13
No. 3.0 x 3.0 Racks? 4 6 6
No. Shelves/Rack 13 13 13
Vial Capacity, 2 ml® 10400 24050 38350
Blood Bag!® 175 360 560

Speciﬁcations are subject to change without notice.

Footnotes:
I Maximum required clearance (with the lid open) for the 10K is 69 in. (1753 mm);
24K is 76 in. (1930 mm); and 38K is 90 in. (2286 mm).
2. Depth with lid open for 10K is 34 in. (864 mm); 24K is 48.5 in.
} (1232 mm); and 38K is 55 in. (1397 mm).

3. Temperature Gradient Suppression System reduces internal diameter by approx.
1/4 in. (6.4 mm). Does not apply to 10K.

4. Evaporation rate is nominal. Actual rate may be affected by the nature of the
contents, atmospheric conditions, container history, and manufacturing tolerances.

5. Docs not include the weight of the refrigerator itself. Refer to Maximum Refrig-

erator Contents section.

Includes the empty weight and total allowable capacity weight.
Sin. x 5in. (127 mm x 127 mm) 100 cell box.

3.0in. x 3.0 in. (76 mm x 76 mm) 25 cell box.

2 ml vial size: 12.5 mm O.D. internal thread.

0. Fenwal 4R-5461 bag.

SowRNo



Liquid Nitrogen Supply Connection

The package included with the refrigerator includes a filter
and an elbow. The liquid fill hose from a low pressure source
of liquid nitrogen must be connected to the inlet through these
two fittings. This liquid nitrogen source must have a shut-off
valve, and may be any portable liquid cylinder or a bulk sup-
ply. The liquid nitrogen supply pressure at the inlet to the
refrigerator should be in the range of 10 psig ( 0.7 bar/69 kPa)
to 20 psig (1.4 bar/138 kPa) for optimum performance. Higher
operating pressures will increase transfer losses and create
excessive turbulence of the liquid in the refrigerator which
can generate false signals to the liquid level controller causing
the refrigerator to underfill. In “liquid phase” storage appli-
cations, excessive turbulence can cause splashing which could
result in personal injury and/or damage to the refrigerator.

If the liquid nitrogen supply pressure at the inlet to the refrig-
erator rises above the opening pressure of the relief valve on
the refrigerator, liquid nitrogen will be discharged into the
surrounding area which can cause a rapid and very dangerous
depletion of oxygen in the atmosphere. Once this pressure re-
lief device has opened and cooled to liquid nitrogen tempera-
ture, it will not reseat until it has warmed to near ambient
temperature. THIS COULD PERMIT THE ENTIRE CON-
TENTS OF THE LIQUID NITROGEN SUPPLY SYSTEM
TO BE DISCHARGED INTO THE IMMEDIATE AREA OF
THE REFRIGERATOR(S).

WARNING: In order to prevent the relief device on
the nitrogen refrigerator(s) from opening
when the system is in operation, the liq-
uid nitrogen supply system must be pro-
tected by a pressure relief device that will
open when the pressure at the inlet to the

refrigerator(s) is approximately 22 psig
(1.5 bar/152 kPa). Never install the sup-
ply system pressure relief device onto a
liquid service line.

W ARNING

INLET PRESSURE MUST NOT EXCEED 22 PSIG [1.5 BARI
HIGHER PRESSURES COULD RESULT IN DAMAGE

TO EQUIPMENT AND/OR SUFFICIENT DEPLETION
OF OXYGEN IN THE ATMOSHPERE TO CAUSE
DIZZINESS, UNCONSCIOUSNESS OR EVEN DEATH.

DO NOT REMOVE THIS LABEL
DECAL PART NO. R23K-8C42

Figure 1. Warning Label (R23K-9C42)

Filling the Refrigerator (Initial Fill)

The 10K and 24K units using the MARK 2L controller come
preset from the factory to operate. For the 38K units, refer to
the Installing the Controller section in this manual.

The liquid nitrogen supply pressure at the inlet to the refrig-
erator should be in the range of 10 psig ( 0.7 bar/69 kPa) to 20
psig (1.4 bar/138 kPa) for optimum performance. Higher op-
erating pressures will increase transfer losses and create ex-
cessive turbulence of the liquid in the refrigerator which can
generate false signals to the liquid level controller causing the
refrigerator to underfill. In “liquid phase” storage applica-
tions, excessive turbulence can cause splashing which could
result in personal injury and/or damage to the refrigerator.

WARNING: Maintain adequate ventilation to prevent as-
phyxiation hazard (See Safety Precautions)

Power Supply Connection

Connect the 24 Volt AC power supply to the rear of the
cryostorage system; then plug the power supply into a
110/120 VAC outlet. (See Figure 10 for the Electrical Supply
Connections). Turn on the Mark 2L by turning the key-lock
clockwise to the “ON/LOCK” position. The screen on the
Mark 2L will light up indicating that the controller has started
to operate. The audible alarm and high temperature indicator

will sound during set-up; silence the alarm by pressing the
button labeled MUTE.

WARNING: If the fill fails to stop for any reason,
quickly close the liquid supply valve to
prevent overfilling until the cause of the
problem can be determined.

The unit is now under automatic fill control. Liquid will be
added by the controller as long as the liquid supply and elec-
trical power are maintained.



Operating Parameters

When materials are immersed in liquid nitrogen, they will as-
sume the temperature of the liquid -320°F (-196°C) When
material is stored in the vapor phase over the liquid, the liquid
nitrogen is still a very cold refrigerant, but the refrigerator’s
interior temperature increases somewhat as product is stored
higher above the liquid. This temperature differential is not
significant in many biological storage applications, and is af-
fected by the amount of product stored in the refrigerator, the

type and size of inventory control system, and the liquid level
in the unit.

The liquid level in the refrigerator is determined by the posi-
tion of the sensor probes in the tubelocated at the front of the
refrigerator. These probes are set at installation to maintain a
specific liquid level. The controller operates a fill cycle that
adds liquid at a low level, fills to a predetermined high level,
then stops the fill. (See Figure 5) The cycle repeats when the
liquid level drops to the low level sensor over time. Sensor
probes may be moved to define new high and low levels, and
these levels may be set independently to vary the liquid level
differential between fills. For adjusting the sensor probes see
Systems Adjustments of the Mark 2L section in this manual.
For adjustments of the sensor probes for the Mark 3 control-
lers refer to document TW-291 P/N 7950-8291. Prior to the
initial fill of the refrigerator, a determination must be made
whether vapor phase or liquid phase storage will be utilized.

Vapor Phase Storage

Vapor phase storage is normally utilized when stored product
is unable to withstand liquid nitrogen temperatures, or when
the storage medium (vials, ampules, etc.) is not designed for
liquid phase storage.

In a typical vapor phase storage system, the liquid level sen-
sors are positioned to maintain the liquid level at or below the
platform supplied with the inventory control system. This po-
sitioning allows stored product to be kept at cryogenic tem-
peratures without being exposed to liquid nitrogen, reducing
the possibility of leakage or cross-contamination. Care must
be taken in the positioning of the level sensors to ensure an
adequate level of refrigerant in the event of power outages,
which may disable the controller for an extended period of
time. Consideration must also be given to liquid nitrogen avail-
ability and delivery schedules.

Liquid Phase Storage

Liquid phase storage is normally utilized when liquid nitro-
gen temperatures are required to maintain stored product vi-
ability and the storage medium is adequate for storage in lig-
uid nitrogen.

In a typical liquid phase storage system, the liquid level sen-
sors are positioned to maintain the liquid level at or below the
top level of the inventory control system. During operation,
the upper levels of the inventory control system will at times
become exposed as the liquid level fluctuates.

Care must be taken to ensure that the liquid level remains be-
low the bottom of the refrigerator lid. Exposure to liquid ni-
trogen may result in physical damage to the lid. Additionally,
operating the refrigerator with high liquid levels characteris-
tic of liquid phase storage may result in turbulence during fill
cycles. Caution must be exercised if the refrigerator lid is
opened during a fill, and appropriate safety equipment should
always be worn.

Thermocouple Positioning for the
Mark 2L Controller

The thermocouple is a separate sensor designed in conjunc-
tion with the controller temperature readout to monitor the
temperature within the refrigerator. The thermocouple should
be positioned above the High Alarm sensor, and is typically
located at or near the top-of the inventory control system to
measure the warmest condition in the refrigerator.

For specific information regarding the changing of level sen-
sors and thermocouple, please refer to the Systems Adjust-
ments for the Mark 2L Controller section of this manual.

The longest sensor probe contains the Low Level and Low
Alarm sensors in one pod. The probe with two pods contains
the High Level and the High Alarm sensors. The separate sen-
sor in the housing that is connected to the sensor tube is the
temperature thermocouple. The thermocouple is normally
positioned above the High Alarm sensor to measure the warm-
est condition in the storage chamber. The factory sensor posi-
tions will maintain a liquid level between 3.0 in. (7.6 cm) to
6.0 in. (15 cm). The dimensions used for the factory sensor
installation are shown in Figure 2.

Factory Setting

A = Low Sensor
B = High Sensor

C = Temperature
Thermocouple

Cc
5 B
23.0 in. (58 cm)
A
i T 6.0 in. (15 cm)
3.0in. (7.6 cm)
ICS Platform l

* Figure 2. Sensor Positioning for the Mark 2L Controller



Using Inventory Control Systems (ICS)

T'he purpose of the inventory control system is to bring order
to the storage of many small samples, and to allow direct re-
rrieval of the particular sample you need at any time. It is
important to be aware that when you lift an ICS rack from the
refrigerator it is in a warmer environment. Learn to locate

your sample quickly to avoid unnecessary warming of your
stored product.

Keep ICS inserts (drawers or boxes) and dividers in good re-
pair. Replacement inserts and dividers are available from your

Taylor-Wharton distributor to keep your system as efficient as
possible.

Always wear gloves when handling ICS racks or stored prod-
uct, as they are very cold - read the precautions in the Safety
section of these instructions, and in Taylor-Wharton publica-
tion TW-10 Handle With Care, for more detail on handling
product stored in liquid nitrogen.

When removing ICS racks to retrieve product, protect the la-
bels, plastic, and electronic areas of the refrigerator from lig-
uid nitrogen that may spill from the rack inserts. These parts
of the refrigerator are subject to damage from the extreme low
temperature of the refrigerant.

If an alternate platform is supplied with your inventory con-
trol system, the liquid phase platform in the bottom of your
refrigerator may need to be removed to accommodate your
inventory control system platform.

Temperature Gradient Suppression
System

Every Taylor-Wharton CryoStorage unit includes a Tempera-
ture Gradient Suppression System. The Temperature Gradi-
ent Suppression System is a thermal conductor designed to
conduct heat downward toward the nitrogen reservoir, and by
doing so, will significantly reduce the temperature gradient
between the top of the inventory control system and the nitro-
gEen reservoir.

While specific temperature profiles will vary with the use of
the refrigerator and the type of inventory control system used,
the Temperature Gradient Suppression System is an effective
way to lower the temperature underneath the refrigerator lid
without noticeably increasing liquid nitrogen consumption.

NOTE: Temperature Gradient Suppression Systems are spe-
cifically designed for use in vapor phase applications
and will be of little value when liquid phase storage
is used.

The chart below represents typical temperature gradients within
a Taylor-Wharton CryoStorage System utilizing the Tempera-
ture Gradient Suppression System.

With Conductive Device

With Standard ICS Only

T T T T i ¢
-200 -175 -150 -125 -100

TEMPERATURE — Degrees C

Probe Location — Distance from Bottom, in Inches

Figure 3. Temperature Gradient Suppression System Chart



This section of the operating manual is for Taylor-Wharton approved equipment that uses the Mark 2L controller. For models that use
the Mark 1L Controller refer to operating manual TW-303, P/N 7950-8303, for the Mark 3 Controller refer to operating manual

TW-291, P/N 7950-8291.
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Figure 4. Control Panel

Introduction

The “Mark 2L LN, level controller is a microprocessor- based
controller designed for easy operation and uninterrupted. reli-
able service. This controller will maintain the selected liquid
level range of LN, in your refrigerator and will provide au-
dible and visual alarms for any alarm conditions that may oc-
cur. In addition, a recent history log of all alarm conditions,
events and data is maintained in the controller’s memory. An
“alarm” is any off-normal condition, such as a sensor short or
open circuit, a temperature outside of the limit set by the user,
or any other condition that would cause the controller to enter
the ALARM mode. “Events” are lid openings and closings,
solenoid valve openings and closings and operation of the
controller’s relay for remote alarm indication. “Data” refers
to periodic alarm and event logging, the frequency of which is
selected by the user.

The Mark 2L controller should require no additional atten-
tion to monitor temperature and maintain liquid level if an
adequate supply of liquid nitrogen is maintained. If your pro-
tocol calls for you to “top-off” the cryostorage system at the
end of a work day or work week, press the FILL button. The
unit will fill to the upper allowable liquid level and stop auto-
matically. You may choose to manually stop the fill by press-
ing the STOP button at anytime during the fill. You may
choose to review your control setting during a fill. Pressing
the “STATS” button will allow you to review the setting at
anytime. As a safety precaution the Mark 2L controller will
interrupt the fill until you are finished with your review. The
unit will resume the filling until full or manually interrupted
with the STOP button.

Downloading event memory, live or after the fact, is accom-
plished with the RS-232 (9 pin) serial port on the rear of the
cryostorage system. You will need a printer with a serial
port or a computer with a serial port and accessory soft-
ware package. Refer to the operations section of that ac-
cessory software.

Normal Fill Cycle

When the refrigerator is filled and the controller is operating, the
low level and low alarm sensors are immersed in liquid nitro-
gen. Their resistance values are interpreted by the controller as
“in liquid”. At the same time, the high level and the high alarm
sensors are above the liquid pool sending the controller an “above
liquid” signal. In this condition, the control panel will read “OK”.
As liquid nitrogen evaporates, the liquid level in the refrigera-
tor drops slowly until eventually the low level sensor is above
the liquid and sends a different signal to the controller. After a
delay sufficient to ensure the signal is not false, the controller
interprets this condition as low liquid and opens the fill sole-
noid valve admitting more refrigerant. At this time the con-
trol panel will read “FILL”. The refrigerator fills slowly, the
control panel will read “FILL” when the liquid level is above
the low level sensor. It will continue to read “FILL” until the
high level sensor is immersed in liquid. Once the level of the
liquid reaches the point of the high level sensor the control
panel will indicate “OK” and will indicate the start of a new
fill cycle. Figure 5 illustrates this cycle in graph form where
liquid level is plotted against time, and display graphics are
shown as they appear at key points in the cycle.

Controller Features

In this section, you will learn the general description of the
Mark 2L Controller features.

“Easy-to-Understand” Controller Panel

The main control panel is composed of a Liquid Crystal Dis-
play (LCD), 4 integral buttons (B O 4 V), an alarm lamp and
a keylock switch.

The LCD keeps the user informed of the current status of the
refrigerator. It displays the liquid level of the LN, in the re-
frigerator as well as the temperature in the refrigerator at the
thermocouple location. Italso displays user settings and alarm
conditions. The backlight on the LCD can be changed with
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Figure 5. Normal Fill Cycle Chart for Mark 2L

the i increasing the illumination and the V decreasing the il-
lumination. The user can set 1 of 8 different illumination levels.

The buttons allow the user to enter information into the con-
troller as needed. The two O buttons on each side of the LCD
display are used to move through the menu system. The LCD
indicates the function of the keys as the user steps through the
menu system. If no information has been entered into the
controller logic within 20 seconds, the controller will auto-
matically return to the first setting of the menu.

The warning lamp is located to the left of the panel and is
used to indicate when an alarm condition has occurred. When
the light is flashing, it is also accompanied by an audible
alarm. The particular alarm condition is displayed on the LCD.
If more than one alarm occurs simultaneously, the display

shows each alarm condition in a sequence of messages scrolled
across the LCD screen.

The keylock switch located on the control panel is used to
initially turn on the controller when power is supplied. It can
also be used to limit access to the control settings. When the
key is turned to the “ON/SET” position, all controller settings
can be changed. When the key is turned to the “ON/LOCK”
position, the settings cannot be changed - only reviewed.

LN, Level Controller

The controller is designed to maintain the LN, level in the
refrigerator within a user-defined range. The LN, level will
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be maintained between the low level sensor and the high level
sensor. When the liquid level reaches the low level sensor,
LN, will be added to the refrigerator until it reaches the high
level sensor. There are also two additional sensors located in
the sensor assembly. The high alarm sensor is located 1 in.
(2.54 cm) above the high level sensor. The high alarm sensor
is used to shut-off the LN, if the liquid level were to go past
the high level sensor. The low alarm sensor is located 1 in.
(2.54 cm) below the low level sensor. The low alarm sensor is
used to provide a warning that a LN, fill has not occurred as
required to maintain the preset liquid level. Level readings
can be displayed in inches or centimeters.

Temperature Display

The temperature in the refrigerator is measured at the location
of the thermocouple. The controller will continuously moni-

tor the temperature and display it on the LCD in Celsius, Kelvin
or Millivolts.

Continuous Status Monitoring

Both the LN, level and the temperature are constantly moni-
tored and displayed. In addition, the controller is continu-
ously checking for any problems which may occur such as; a
sensor fault, lid open too long, low LN, supply or remote alarm
(multiple conditions are easily handled). In addition to moni-
toring the system, the Mark 2L takes appropriate action to
respond to the condition and to log the condition.



Language Selection

The language used in the display is user selectable through a
series of DIP switches on the lower end of the controller board.
The languages available are: English, German, and Spanish.

Key-lock

The key-lock on the front panel has two functions. The first
function is to turn the controller ON. The second function is
to control access to the user settings. When the key-lock is in
the “ON/SET” position, all settings can be changed by the user.
When the key-lock is in the “ON/LOCK” position, the set-
tings cannot be changed, only reviewed.

Power on/off

The power is initially turned on by plugging in the
transformerand turning the key clockwise to the “ON/LOCK”
position. The user may then want to turn the key counter-
clockwise to the “ON/SET” position to change any user se-
lectable settings. After the controller is initially turned ON,
the controller can be turned OFF only through the menu sys-
tem. All user settings and operation logs are saved when the
controller is turned off, however, alarm and event conditions
as well as a signal to an external temperature recorder are not.

Temperature Alarm

A high temperature alarm point can be set through the menu
system. If the temperature at the location of the thermocouple
gets warmer than the high temperature alarm set point, an alarm
is triggered. The alarm consists of a flashing light on the con-
trol panel, an audible alarm and the message High Tempera-
ture! indicated on the LCD. The error message will continue
until the problem is corrected.

Low LN, Supply Alarm

If the LN, level has not reached the high level sensor within
30 minutes, after the solenoid valve is turned on the controller
interprets this as an insufficient LN, supply and an alarm is
activated. The alarm consists of a flashing light on the control
panel, an audible alarm and the message Low LN, Supply!
indicated on the LCD. The error message will continue until
the problem is corrected.

Quick Chill Feature

The Quick Chill Feature (QCF) is selectable by the user through
the menu system. If this feature is activated, closing the lid of
the refrigerator causes the solenoid valve to open and gaseous
N, to flow into the cryochamber for a user-specified amount
of time. This causes the temperature in the refrigerator to be
re-established quickly. The length of time that the solenoid
valve stays open can be set by the user. (Disable; or 1 to 99
seconds). Longer QCF times will be needed for low liquid
levels and short QCF times will be sufficient when higher lig-
uid levels are being used.

Defog

The Defog feature is also selectable by the user through the menu
system. If this feature is activated, opening the lid of the refrig-
erator causes the solenoid valve to open and gaseous N, to flow
into the cryochamber for the specified time selected by the user.
This clears the fog near the surface of the LN, pool, created
when the moist room air and cold chamber gases meet.

Lid Open Alarm

If the lid remains open more than 30 minutes, an alarm condi-
tion is present and the audible and visual alarm will be acti-
vated. This alarm condition will be logged as a Lid Open
Alarm. Normal lid openings will be logged when the lid is
closed, giving time, date, and length of lid opening.

Error Logging, Event Logging and Data Logging

The Mark 2L controller keeps a record of all event and alarm
conditions that occur in the operation of your refrigerator. As
an alarm occurs, it is logged into memory, with a description,
a date and a time. An entry is also added to the log as events
occur such as lid opening, lid closing, fill start, fill stop, power
turn-on or off and remote alarm relay activation and de-acti-
vation. As alarm conditions are corrected, the real time of the
correction is logged. The log will be able to hold 4000 events,
estimated to be sufficient to store in the memory the two years
of normal operations.

Temperature Logging

The Mark 2L controller will also log the temperature in the
refrigerator (at the location of the thermocouple) at a
user-specified time interval. Each event recording includes
the temperature reading, the time and the date. The interval is
selectable by the user during initial set-up.
EXAMPLE:
Temperature -156°C 13:24 October 2 1994

Temperature Recorder Output

The Mark 2L controller provides connections for an external
temperature recorder. The output provides 0 volts at -196°C
and increases at 10mv/degree C° to a maximum of 2.46 volts
at 50°C. The temperature recorder output is located on the
back panel of the refrigerator on the 10K/24K and on the bot-
tom of the controller box for the 38K.

NOTE: DIP switches 1 & 2 can be used to display the milli-
volt output of the controller. Calibrate your recorder
to match the millivolts indicated on the controller
panel. The Temperature Recorder port will always
provide a millivolt output. The units displayed in the
log and on the LCD are those units selected by the user.

Remote Alarm Output

A remote alarm output connection is provided on the back
panel of the refrigerator on the 10K/24K and on the bottom of
the controller box for the 38K. The normally open and nor-
mally closed dry contacts will actuate a circuit capable of con-
ducting 2 amps of current. The user supplied remote alarm
will be activated if an alarm condition is not corrected within
30 minutes.

RS-232 Data Output

The controller provides access to the log with a standard data
port RS-232, (9 pin). The RS-232 port is located on the back
panel of the refrigerator on the 10K/24K and on the bottom of
the controller box for the 38K. By connecting a printer mo-
dem, or a computer to the serial port, the log can either be
printed or downloaded to a computer. Each event can be down
loaded live as it occurs or you may choose to down load the
last 4000 events only when needed.



*Mark 2L Software

“he Mark 2L controller is capable of downloading its memory
to a computer or printer. The system requirements for the
software is any IBM or compatible PC that can run MicroSoft

Vindows 3.x in a Standard or Enhanced Mode. (The soft-
ware will not run if Windows is in Real Mode). A mouse and
a hard disk with approximately 500kb free disk space is highly
-‘ecommended although not entirely necessary. To acquire a
copy of the software program please contact:

Pacer Digital Systems Inc.
6854 Hillsdale Court
Indianapolis, IN 46250
Tel: (317) 849-7887

Fax: (317) 849-3859

24 Volt Power

The controller is designed for and operates on 24 Volts AC.
Simply connect the power supply to the electrical connections
of the controller and then plug the small wall transformer into
an outlet and the controller is ready for service. No UL or
CSA approval is required. The transformer is capable of sup-
plying 1 ampere continuous draw at 24 VAC; 50-60 hertz.

Factory Settings

The CryoStorage System comes from the factory preset with
the following default values. Thermistor locations are mea-
sured from the ICS platform up.

Low Level =3.0 in. (7.6 cm)

High Level = 6.0 in. (15 cm)

Thermocouple Level =23.0 in. (58.4 cm)

High Temperature Alarm = -100°C

Temperature Log Rate = 15 minutes

QCF (Quick Chill Feature) = 15 seconds

Defog settings = 15 seconds

Opérational Flow Chart

This operational flow chart should be used as a guide in setting up or resetting the controller parameters.

(1) _SET UP @ ON (=)

U UNIT
NO H/A IN LQ. YES
*#  H/L IN LIQ. YES INQUIRE
YES NORM LEVEL YES| 1=6
Sg\% YES L/L IN GAS i ONLY
NOTE: YES L/A IN GAS *k
UPPER LEVEL * USE LY TO ADJUST BACK LIGHT INTENSITY
** ONLY WHILE FINGER IS DEPRESSING MANUAL BUTTON
LOWER LEVEL
USE
TEMP. LOG
1
Q.C.F. 1—-9
DEFOG
ALARM TEMP.

CLEAR LOG

CONTROL
COND.

REV. 6—12-95 DATE

Figure 6. Operational Flow Chart
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DIP Switch Setting

Refer to the Figure 7. Internal Electrical Connections for the location of the DIP switches.

Temperature Units
milli Volts
milliVolts
Kelvin
Celsius

Liquid Level Units of Measure

Centimeters
Inches

Log Message Length
Short
Long
Century
20th (1900)
21st (2000)

Lid Switch
Lid switch installed

No lid switch installed

Language
English
Spanish
German

W

PUR

—<: + RECORDER

DIP Switch 1
OFF

ON

OFF

ON

DIP Switch 3
ON
OFF

DIP Switch 4
OFF
ON

DIP Switch 5
ON
OFF

DIP Switch 6
OFF
ON

DIP Switch 7
ON

OFF

OFF

;

RD -
THERMOCOUPLE
BL +

BR

SENSOR
RD
BL| Rs-232
BK
1
YL

)

LID

BR]ORG

%)
—5C ]
)

R REMOTE ALARM

PIK |1
OFF_ON

D.l.P.

SWITCH

~

Figure 7. Internal Electrical Connections
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DIP Switch 2
OFF

OFF

ON

ON

DIP Switch 8
ON

ON

OFF
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Control Display Descriptions

vlute: Mutes the audible alarm when an alarm condition
occurs. Does not mute any remote alarms.

fill: Opens the Solenoid valve and allows LN, to flow
into the refrigerator. Will be interpreted during an
inquiry.

stop:  Closes the Solenoid valve and stops the flow of LN,
into the refrigerator.

Turn Unit Off: Turns the controller off.
Set-up Unit:  Allows the user to change controller settings.

Menu: Allows the user to change settings after initial start-up.
Message displays when key-lock position is in “ON/
SET” position.

Stats:  Allows the user to see controller settings, however,
will not allow changes to the settings. Message dis-
plays when the key-lock position is in “ON/LOCK”
position.

Upper Liquid Level': Lets you tell the controller where
you have positioned the high level
sensor in the sensor tube for the
LN,. [Lower Liquid Level +2 in.
(5.1 cm) up to 89 in. (226 cm)].

Lower Liquid Level': Lets you tell the controller where
you have positioned the low level
sensor in the sensor tube for the
LN,. [0 up to Upper Liquid Level
-21n. (5.1 cm)].

Temp. Logging Rate: Sets the time interval that you would
like to log the refrigerator tempera-
ture. (Disabled, 1 min, S min, 10 min,
15 min, 30 min, 1 hour, 5 hours, 12
hours, 24 hours).

Quick-Chill Feature: Sets the interval for the controller to
open the solenoid valve and allow
gaseous N, into the refrigerator after
the lid is closed. (Disabled; or 1 to
99 seconds)

Auto-Defog: Sets the interval to open the solenoid valve
that allows gaseous N, into the refrigerator
after the lid is opened. (Disabled; or 1 to 99
seconds)

Alarm Temperature: Permits you to set the alarm tempera-
ture in the controller. +59°C to
-196°C).

Set time/date: ~ Permits you to set the current time and date
in the controller.

Logging: Transfers data to the external RS-232 port

for printing or transferring to a computer.

Clear the Logs: Clears the controller's memory logs.
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+ Changing Liquid Level

The liquid level in the refrigerator is determined by the posi-
tion of the sensor probes in a tube near the front of the refrig-
erator on the 10K and 24K and near the fill tube on the 38K.
These probes have been set at installation to maintain a spe-
cific liquid level. The controller operates a fill cycle that adds
liquid at a low level, fills to a predetermined high level, then
stops the fill. The cycle repeats when liquid drops to the low
level over time.

Sensor probe positions may be changed to define new high
and low liquid levels, and these levels may be set indepen-
dently to vary the liquid level differential between fills. If a
higher liquid level is desired, raise the sensor probes in the
sensor tube; for a lower level, the sensors must be moved fur-
ther into (down) the sensor tube.

CAUTION: Ice or frost in the sensor tube may restrict

the movement of sensor probes in the
tube. Do not pull excessively on the sen-
sor wiring while attempting to change
sensor position. It may be necessary to
remove the sensor tube from the con-
tainer and allow it to thaw before the sen-
sors can be repositioned.

NOTE: When resetting liquid levels it is the responsibility of
the operator to make sure that the sensor location in
~ the sensor tube and controller display settings are in

. agreement.

Increasing the distance between the low and high sensor probes
allows greater liquid level fluctuation, less frequent filling and
reduced fill losses; decreasing the distance has the opposite
effect.

To set the liquid level to a different point, or to change the
level differential, the sensors must be repositioned. Their po-
sition within the sensor tube is held in place by the sensor tube
plug which is split to allow the sensor leads to pass through.
The sensor tube plug holds the sensors at the position neces-
sary to maintain a specific liquid level.

Two different sensor heights are specified by their position
within the sensor tube (See Figure 2.). The low and high sen-
sor pods are separately positioned to set the liquid levels at
which the controller will start or terminate each fill cycle. In-
sert the high and low level sensor leads into the perforated
sensor tube to the desired height. Mark the sensor leads at the
top of the sensor tube. Insert the sensor temperature thermo-
couple to a height equal to the height of the storage samples or
lower (See Figure 8.). Pull the leads out just enough to install
the sensor tube plug around the marks on the sensor leads.
Insert sensor plug securely into the mouth of the tube. Per-
form this operation carefully so the sensor leads are not dam-
aged Follow the High Level Sensor instructions to complete
the liquid level change procedure.

NOTE: The High level sensors must be at least 2.0 in. (5.1 cm)
above the Low level sensor pod.

! Modifying the liquid level will require relocating of sensors located in the freezing chamber inside
the sensor tube. See Figure 8 and its instructions.



—~€—— Sensorand
Thermocouple Leads

~&— Sensor T ubePlug

0 | SensorTube

¢ Figure 8. Mark 2L Sensor Installation

CAUTION: The High Level sensor pod must be at

least 8 in. (20 cm) below the top of the
sensor tube container to prevent the lid
from floating on liquid.

NOTE: When resetting liquid levels it is the responsibility of
the operator to make sure that the sensor location in
the sensor tube and controller display settings are in
agreement.

After repositioning sensors, check to be sure the tie wrap is
secure, and turn the controller on. The controller should fill
the refrigerator to the new liquid level. After sensors are repo-
sitioned, the controller should maintain the liquid pool at the
new operating level. Turn the key to the “ON/SET” position.
Press O on the control panel marked MENU. This will bring
up the SET-UP-UNIT display on the controller. Refer to Fig-
ure 6. Operational Flow Chart for instructions.

High Level Sensor

The High Liquid Level will be the first category to define in
resetting the control parameters. Press the select O button
and use the control buttons 4 ¥ to select the new measure-
ment. Increase this number if you have raised the top sensor
pod in the sensor tube. When the new measurement is se-
lected, press the button O labeled BACK. This will enter the
new measurement into the controller logic and will take you
to the next step of defining the Low Level Sensor.

Low Level Sensor

The Low Liquid Level will be the second category in reset-
ting the parameters. Press the select O button and use the
control buttons i ¥ to select the new measurement. Increase
or decrease this number by the distance you raised or lowered
the sensor in the sensor tube. When the new measurement is
selected, press the button O labeled BACK. This will enter
the new measurement into the controller logic. To get back to
the initial “ON/SET” mode press the button O labeled DONE.
This will bring the mode of the controller back to the “ON/
SET” mode. Turn the key to the “ON/LOCK” position to
finalize the resetting of the liquid levels and prevent others
from modifying your selections.

At this point, the Mark 2L will add liquid or allow evapora-
tion to the new level in your refrigerator.

The controller settings can be changed by working through
the menu system and making the appropriate choices. A brief
description of each menu choice follows with valid setting in
parenthesis.

Remote Alarm Plug Connection

Relay connections are provided on an external plug for user
installation of a remote alarm circuit (See Figure 9). Wiring,
external power supply, and alarm devices must be supplied by
the user. During an alarm condition, contacts 1 & 2 are closed
and contacts 2 & 3 are open. During normal operation, con-
tacts 1 & 2 are open while 2 & 3 are closed.

GRAY
ORANGE
PURPLE

1

\ 2 (COMMON)

L g 3
ALARM RELAY PLUG RECEPTACLE
(IN ALARM CONDITION) (Pin View) (Socket View)

Figure 9. Remote Alarm Plug Connection

Temperature Recorder

The Mark 2L controller features connections for an external tem-
perature recorder. To connect a recorder, remove the controller
as described under Removing the Controller section. The re-
corder output provides 0 volts @ -196°C and the output voltage
increases at a linear rate of 10 mv/degree Celsius, to a maximum
output of 2.46 volts @ 50°C. The recorder must be attached to
connections (+) and (-) on the controller.

Solenoid Electrical Test

Solenoid Electrical Tests - If the fuse on the power supply
chassis repeatedly opens, disconnect the power from the unit
and measure the resistance across the solenoid coil. The resis-
tance should be greater than 90 ohms. There should also be no
continuity between either coil conductor and the metal cabi-
net of the refrigerator. If the coil resistance is less than 90
ohms, or a short to ground is indicated, replace the coil.
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Downloading Mark 2L Data

To down load the memory of the controller to a computer or
serial printer turn the key to the “ON/SET” position. Press O
on the control panel marked MENU. This will bring up the
set-up-unit display on the controller. Refer to Figure 6. Op-
erational Flow Chart for instructions. The Transfer Log will
be the eighth category in controller parameters. Press the se-

lect O button to bring up the next readout message on the
LCD. Press the button O labeled TRANSFER to download
the memory. When the transfer is complete, press the button
O labeled BACK to get back to the transfer mode. To get
back to the initial “ON/SET” mode press the button O la-
beled DONE. This will bring the mode of the controller back
to the “ON/SET” mode. Turn the key to the “ON/LOCK”.

O @@ () o

Temp. Comm. Port Remote 24 VAC
Recorder RS-232 Alarm Input
(10 mV/°C) (SPDT)
' |
Temp. Remote Comm. Port 24 VAC
Recorder Alarm RS-232 Input
(10 mVv/°C) (SPDT)

J

10K/24K

Figure 10. Electrical Supply Connections for 10K/24K/38K

K Series CryoStorage System Maintenance

Filter Cleaning Instructions

The container might not fill properly if the filter is clogged
with ice or dirt. To clean the filter first close the supply valve
to the refrigerator. Vent the fill line of all pressure. Remove
and warm the filter to ambient temperature. Purge the filter
from both directions with dry nitrogen gas or dry oil-free air.
Rinse the filter off with alcohol and purge it again with dry
nitrogen gas or dry oil-free air to clear contaminants. If the
cleaning process doesn’t clear the blockage, replace with a
new filter (P/N 3106-9C98).

Defrosting your K Series CryoStorage System

All liquid nitrogen storage systems are subject to ice and frost
buildup over time. Regular preventive maintenance programs
should be instituted to remove ice and frost from the sensor
and fill tubes and from the refrigerator lid.

Ice and frost buildup in the sensor tube may result in false
readings being relayed to the controller from the sensors. Ice
can form a thermal barrier around a level sensor, rendering it
insensitive to the temperature differences between vapor and
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liquid. Sensors and thermocouple should be removed regu-
larly and inspected for ice and frost buildup.

NOTE: Ice or frost in the sensor tube may restrict the move-
ment of sensor probes in the tube. Do not pull exces-
sively on the sensor wiring while attempting to change
sensor position. It may be necessary to remove the
sensor tube from the container and allow it to thaw
before the sensors can be repositioned.

Ice and frost buildup in the fill tube may block the flow of
liquid nitrogen into the refrigerator during fill. This blockage
can result in the liquid level dropping to dangerously low lev-
els, and may result in the Low Alarm sensor being activated.
In addition, a fill line blockage may cause the Low LN, Sup-
ply Alarm to be activated. If the fill line becomes blocked, it
must be removed from the refrigerator, allowed to thaw to room
temperature, and purged with dry nitrogen or oil-free dry air
to remove all traces of moisture before being re-installed.

Excessive ice and frost buildup may occur on the refrigerator
lid if the lid is left open or the liquid level is too close to the
underside of the lid. To defrost the lid, open the lid to the fully
open position. Clean the ice and frost from the underside of
the lid by allowing it to thaw slightly and wiping with a clean,



lint-free cloth. Care must be taken to insulate the inventory
control system from high temperatures, which may affect the
viability of the stored product.

Excessive ice and frost buildup on the lid may occur if the lid
is mis-aligned or the insulative gasket material is damaged.
Should this occur, please contact your Taylor-Wharton dis-
tributor for assistance.

Cleaning your K Series CryoStorage System

The cryogenic vessel of all K Series CryoStorage Systems
may need to be cleaned and sterilized if the type of stored
product is changed or the unit is taken out of service. The
vessel must be cleaned and sterilized, regardless of the type of
stored product, prior to return to Taylor-Wharton for repair or
maintenance.?

To clean and sterilize your K Series CryoStorage System, first
turn the unit off. Disconnect the power source and the liquid
nitrogen source. Remove all stored product and inventory
control system components. Allow the residual liquid nitro-
gen to evaporate and the cryogenic vessel to warm to ambient
temperature.

Spray the entire inner vessel surface with ample amounts of
an approved disinfectant?. Allow surface contact to be main-
tained for a minimum of five minutes. Rinse the inner vessel
with water, remove all water and debris, and towel dry the
surface. Spray the inner vessel surface with a 70% alcohol to
water solution and maintain surface contact for fifteen min-
utes. Rinse the inner vessel surface with water and towel dry.

WARNING: Never use chlorine-based disinfectants to
clean a K Series CryoStorage System.

Normal Evaporation Rate (NER) Test

If the nitrogen consumption of your K Series CryoStorage
System seems excessive, it may be appropriate to perform an
estimated Normal Evaporation Rate (NER) test on the unit.
To perform an NER test:

1) Fill the CryoStorage unit to the “High Level” sensor.

2) Measure the liquid nitrogen level with a plastic or
wooden rule.

WARNING: Never use hollow rods or tubes as dip-
sticks. When a warm tube is inserted into
liquid nitrogen, liquid will spout from the
top of the tube and may cause personal
injury.

3) Close and lock the lid of the CryoStorage System for
forty-eight (48) hours.

4) Open the CryoStorage System and measure the lig-
uid nitrogen level. Typically, liquid nitrogen levels
will drop approximately 1 in. (25.4 mm) per day. If
your measurement indicates a drop in excess of 2.0 in.
(51 mm) per day, please contact your Taylor-Wharton
distributor or Taylor-Wharton Customer Service at
(334) 443-8680 for further information.

Mark 2L Controller Maintenance

WARNING: The source power supply at 110/120VAC
can cause a lethal electrical shock. Un-
plug the power cord before proceeding
with any repairs.

The Mark 2L has been designed for easy setup and mainte-
nance. All connectors on the controller are uniquely identi-
fied snap-on plugs. The thermocouple, sensor assembly, so-
lenoid valve, power, remote alarm, temperature recorder and
data lines can be connected or disconnected in seconds. For
the 10K and 24K the controller is connected to the back elec-
trical panel with a 10 wire cable with the appropriate snap-on
connectors.

Installing the Controller
10K/24K Units

Remove the cabinet top, follow the steps illustrated in Figure
11 to remove the four (4) screws holding the trim (escutch-
eon) where the controller will be mounted. Remove four (4)
screws from the top of the refrigerator and lift the cabinet top
to gain access to the area between the cabinet and the insu-
lated inner vessel. The cabinet top may only be raised as shown
in Figure 11 because of the lid hinges. Do not remove the
hinged lid. After the cabinet top is loosened and propped up,
this will allow access to the location where the electrical sup-
ply connections will be mounted.

Install the electrical supply connections panel to the back of
the refrigerator. (See Figure 14.). Feed the wiring harness
from the electrical supply connections panel to the front of
the refrigerator and through the opening to where the control-
ler will be mounted. Attach the electrical supply connections
to the controller board Be sure to follow all of the installation
procedures for the thermocouple, sensor probes and solenoid
valve before you reattach the cabinet top. Reattach the cabi-
net top by screwing in the (4) four screws that were taken out
to remove the cabinet top. Carefully lower the controller into
the cabinet. Attach the controller to the cabinet top with the
(2) two supplied screws. Place the trim (escutcheon) over the
control panel of the controller and screw in the (4) four screws.
Be sure that all of the necessary installation procedures have
been completed before you start to fill the refrigerator. To
start filling refer to Filling the Refrigerator (Initial Fill) sec-
tion of this manual.

38K Units

Unscrew the six (6) screws that hold the back panel of the
controller in place. Leave the two (2) screws attached that are
located at the top of the controller box; one on either side of
the control panel (See Figure 12.). Lift the back panel of the
controller up far enough to gain access to the internal electri-
cal connections. Connect the thermocouple, sensor probes

* All K Series CryoStorage Systems must be cleaned and sterilized prior to return to Taylor-Wharton
for repair or maintenance and must be accompanicd by a written statement to this effect. Any K Series
CryoStorage System received without this statement will be returned to the sender, freight collect.
Contact Customer Service at (334) 443-8680 for further information.

' For cleaning and sterilizing of the K Series CryoStorage Systems, Taylor-Wharton recommends
EXSPOR™ Cold Sterilant, manufactured by Alcide Corp., One Willard Rd., Norwalk CT 96851 or
equal. Write or call Alcide Corp. at (203) 847-2555 for complete information, pricing, and availability.
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and solenoid valve leads to the controller board. Close the back

banel and replace the six (6) screws that hold the back panel
1n place.

~or the 38K unit open the lid of the refrigerator and locate the
‘wo (2) sets of mounting holes on the refrigerator. When
facing the container, these holes will be located at the 10
o’clock and 2 o’clock positions. Remove the two (2) screws
in the position that has been chosen. Mount the controller to
the outside of container using these two (2) screws. Be sure to
follow all of the necessary installation procedures for the ther-
mocouple, sensor probes and solenoid valve before you start
to fill the refrigerator. To start filling refer to Filling the Re-
frigerator (Initial Fill) section of this manual.

Removing the Controller
10K/24K Units

To remove the cabinet top, follow the steps illustrated in Fig-
ure 9 to remove the four (4) screws holding the trim (escutch-
eon) around the controller mounting opening at the front of
the refrigerator. Remove two (2) screws from the controller

and lift it from the refrigerator far enough to detach its elec-
trical connection wiring. Remove four (4) screws from the
top of the refrigerator and lift the cabinet top to gain access to
the area between the cabinet and the insulated inner vessel.
On the 10K and 24K the cabinet top may only be raised as
shown in Figure 11 because of the lid hinges. Do not remove
the hinged lid. After the cabinet top is loosened and propped
up the electrical connection wiring may be detached to allow
access to its back panel connection. At the completion of main-
tenance or repairs, reattach the electrical connection wiring to
the controller. Install the controller using the procedure outlined
for your refrigerator in Installing the Controller section.

38K Units

Open the lid of the refrigerator and unscrew the two (2) screws
that attach the controller to the container. Remove the control-
ler and close the lid of the refrigerator. Unscrew the six (6)
screws that hold the back panel of the controller in place. Leave
the two (2) screws attached that are located at the top of the
controller box; one on either side of the control panel. (See
Figure 12.). Lift the back panel of the controller up far enough

DO NOT REMOVE
HINGED LID

Figure 11. Removing the Cabinet Top of the 10K or 24K
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38K
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DO NOT —/

REMOVE THESE
SCREWS

Figure 12. Removing the Controller Back Panel for the 38K.

to gain access to the internal electrical connections. Discon-
nect the thermocouple, sensor probes and solenoid valve leads
from the controller board. After maintenance or repairs have
been made to the controller refer to the procedure outlined for
your refrigerator in Installing the Controller section.

Installing the Thermocouple

To install a thermocouple, feed the thermocouple lead through
the clear plastic tubing on the sensor tube and into the ther-
mocouple housing. Let the end of the thermocouple probe
stick out the bottom of the housing approximately 1/8 in.
(3.1 mm) to 1/4 in. (6.4 mm). Using a tie wrap secure the
thermocouple wire to the sensor tube bracket. Trim off the
excess tie wrap. Connect the thermocouple to the controller
board. At the completion of maintenance or repairs, install
the controller using the procedure outlined for your refrig-
erator model in the Installing the Controller section.

Removing the Thermocouple

Remove the controller using the procedures outlined for your
particular refrigerator model in Removing the Controller
section. Disconnect only the thermocouple lead connection
from the controller board. Carefully cut the tie wrap away
from the sensor bracket that holds the thermocouple in place
and gently pull the thermocouple from the thermocouple hous-
ing. To install a new thermocouple refer to the procedure In-
stalling the Thermocouple section.

Installing the Sensor Probes

For procedures for installing the sensor probes refer to the sec-
tion titled Changing Liquid Level in this section of the manual.

Removing the Sensor Probes

Remove the controller using the procedures outlined for your
particular refrigerator model in Removing the Controller
section. Disconnect the sensor probe lead connection from
the controller board. Carefully remove the sensor tube plug

from the sensor tube and remove the sensor leads from the
plug.

NOTE: Ice or frost in the sensor tube may restrict the move-
ment of sensor probes in the tube. Do not pull exces-
sively on the sensor wiring while attempting to re-
move sensors. It may be necessary to remove the sen-
sor tube from the container and allowed it to thaw
before the sensors can be removed.

To install the new sensor probes refer to the procedure Chang-
ing Liquid Level.

Installing the Solenoid Valve

To install a new solenoid valve, attach the connecting plumbing
to the inlet and outlet connections of the valve using Teflon tape.
Refer to Figure 14 for plumbing arrangement. Attach the com-
pression fitting to the fill tube first and then connect the com-
pression fitting to the elbow that is connected to the outlet side
of the solenoid valve. Position the solenoid valve onto the sole-
noid valve bracket and tighten the two (2) mounting screws.
Attach the solenoid valve lead connection to the controller board.
At the completion of maintenance or repairs, install the control-
ler using the procedure outlined for your refrigerator model in
the Installing the Controller section.

Removing the Solenoid Valve

Remove the controller using the procedures outlined for your
particular refrigerator model in the Removing the Control-
ler section. Disconnect only the solenoid valve lead connec-
tion from the controller board. Remove the back plumbing
cover of the refrigerator to gain access to the plumbing and
solenoid valve. (See Figure 15.).

NOTE: After disconnecting the solenoid valve leads do not
pull on wires. The wires are tied and spiral wrapped
together.

To remove the solenoid valve loosen the compression fitting that
connects the plumbing tubing to the fill tube. Unscrew the two
(2) mounting screws that hold the solenoid valve to the solenoid
bracket. Then remove the solenoid valve and its associated
plumbing. Disconnect the plumbing from the inlet and outlet
side of the solenoid valve. To install a new solenoid valve
refer to the procedure Installing the Solenoid Valve section.
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[emperature Readout Calibration

['he temperature readout circuit on controllers equipped with
this feature is calibrated at the factory and should need no
idditional attention. If the controller board is replaced, or if
he temperature reading is judged inaccurate for other rea-
sons, the following procedure should be followed to recalibrate
*he controller electronics to the probe.

If the controller and refrigerator have been in service, adjust
the liquid level so that both the Low Alarm and Low Level
sensors are submerged. The High Level and High Alarm sen-
sors should both be above the liquid pool. This is the normal
operating condition of the refrigerator, and can be simulated
without filling the refrigerator by placing the probes in a lig-
uid dewar. The lower sensors must remain submerged while
the high sensors are exposed to the coldest possible nitrogen
vapor above the liquid. The temperature readout calibration
may now be conducted as follows:

For the 10K/24K first turn off the power, then, remove the
trim (escutcheon) around the controller (four screws) and the
two screws securing the controller (See figure 11). Slide the
controller up out of the cabinet high enough to locate an open-
ing in the metal cover marked: -196°C ADJUST. and ZERO
TEMP. ADJUST. These adjustments are located on the side
of the controller board that is toward the rear of the refrig-
erator.

For the 38K, first turn off the power, and follow the proce-
dure for Removing the Controller. Locate two openings
marked: -196°C ADJUST and ZERO TEMP. ADJUST.
These adjustments are located in the left bottom edge of
the chassis.

NOTE: A second thermocouple may be used for this pur-
pose rather than removing a thermocouple that has
been in service from the refrigerator sensor tube.

Place the thermocouple probe in a beaker of ice-water to es-
tablish a 0°C reference. Turn on the power to the controller,
and with a small screwdriver turn the ZERO TEMP. ADJUST
control for a zero reading on the display. Use a dry cloth to
completely dry the thermocouple. An ice formation (in lig-
uid nitrogen) will cause false results.

NOTE: The most accurate adjustment is made by adjusting
to the point where the minus (-) sign just blinks on

and off-

Next, place the thermocouple probe in liquid nitrogen and
adjust the -196°C ADJUST the point where the display
changes from -195°C to -196°C When you complete the tem-
perature calibration, turn the power off, reinstall the control-
ler, and restore power when you have finished.

NOTE: Always adjust ZERO TEMP. first and -196°C
ADJUST last.
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Figure 13. Temperature Display Calibration

Controller Electrical Tests

If a controller is removed from the refrigerator for service, the
liquid refrigerant level must be maintained manually to pro-
tect stored product. The fill solenoid valve will be inoperative
with the controller removed. A flexible fill line terminated with
a phase separator may be used periodically through the open
refrigerator lid to conduct manual fill operations until auto-
matic operation is restored.

Sensor Probes. The sensor probes used to detect liquid level
by Taylor-Wharton controllers are temperature-sensitive re-
sistors called “thermistors.” Their resistance to electrical cur-
rent flow changes greatly with their temperature. The resis-
tance of a typical thermistor used in these controllers varies
with its temperature as follows:

- At Room Temperature .......ccccccceeeeeceeene 2 ohms to 10 ohms
- In Cold Nitrogen Gas ....cccccceeveeenncee 8K ohms to 12K ohms
- In Liquid Nitrogen.........ccccceeueeueene 25K ohms to 35K ohms

Controller Logic. The liquid level controllers read the values
of the sensors as indications of liquid level. The function of a
sensor, and its value, are interpreted by solid-state logic cir-
cuitry to set normal operating, fill, fill termination, and alarm
conditions. In addition, the refrigerator temperature is moni-
tored and an alarm is triggered if the temperature raises above
a pre-determined point. The following values will be inter-
preted by a controller as cause for a logic change -- either an
alarm, or in some cases, a fill or fill termination action.

From cold gas  Resistance greater than 22K ohms.
to liquid

From liquid Resistance less than 16K ohms.

to cold gas
Defective Resistance greater than SOK ohms, or less
Sensor than 5 ohms.

In addition to the above, an alarm condition may be triggered
by a fill mode that lasts for more than 30 minutes.



SOLENOID
\ w /VALVE
L
=
//
Q /r—'-\
I ] o =L
1 Il
o= ~ W RELEIF VALVE
COMPRESSION —w L] , [ I 100 psig (6.9 bar/690 kPa)
FITTING LT
0 ELBOW
—
L FILTER
K \ \J |
«10K/24K \
TO FILL HOSE
FROM LIQUID

NITROGEN SUPPLY

|<<—— FILL TUBE

SOLENOID
VALVE

COMPRESSION

RELIEF VALVE / i
100 psig (6.9 bar/690 kPa)
T FILTER
-

TO FILL HOSE
FROM LIQUID
NITROGEN SUPPLY

38K

Figure 14. Rear Panel/Plumbing for 10K/24K and 38K.

19



The Mark 2L is designed to diagnose most problems which it encounters reducing the amount of troubleshooting required.

TROUBLESHOOTING
Symptom Probable Cause Corrective Action
No response from controller. . No power. a. Check plugs and power source. Check POWER
key-switch.
Liquid Crystal Display not lit up . Controller not getting a. Check power connection to make sure that it is
and no messages on it. power. plugged in.

b. Check back panel to make sure power plug is
attached to the power plug port.

c. If plugged in, your supplier should make sure
that the internal wiring harness is connected to
the controller board.

High nitrogen consumption. . High NER on supply a. Contact your nitrogen supplier.
container.
. Liquid level too high. b. Lower high level sensor.
. Container has lost vacuum. c. Check evaporation rate against nominal values
in Specifications.
. Excessive nitrogen d. Shorten inlet plumbing if possible - insulate pip
evaporation between source ing to refrigerator.
and refrigerator.
Excessive frost or frozen lid. . Liquid level too close to a. Lower high level sensor.
underside of lid.
LOW ALARM indication. . Liquid level below low a. Press “START FILL”. If refrigerator still won’t
Sensor. fill see “Fill Will Not Start”.
Fill will not start (No refrigerant . Refrigerant source empty. a. Replenish supply.
entering unit).
. Open wiring to solenoid b. Check all connections.
valve.
. Faulty solenoid valve. c. Replace solenoid valve.
. Filter/dryer plugged or d. Clean or replace Part No. 3106-9C98. For
saturated with moisture. cleaning procedure see section titled Filter
Cleaning Instructions.
. Refrigerant boils away e. Insulate and/or shorten fill line plumbing from
before reaching unit due to LN, supply.
excessive fill line length.
HIGH ALARM indication. . Liquid level above a. Close liquid source valve and see “Fill Will Not
the highest sensor. Stop.”
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TROUBLESHOOTING

Symptom

Corrective Action

Fill Will Not Stop.

Close supply valve and thaw solenoid valve.

Replace Solenoid Valve.

Electrical shock from contact
with metal housing.

Discontinue use. Service controller.

SENSOR FAULT indication.

Remove controller and check
thermocouple probe connections.

Replace sensor.

No temperature display.

Remove controller and check thermocouple
probe connections.

Replace thermocouple probe.

HIGH TEMP indication.

Probable Cause
. Solenoid valve frozen open. a.
. Faulty solenoid valve. b.
. Internal short circuit. a.
. Sensor probe connections. a.
. Defective sensor probe. b.
. Plug to controller a.
disconnected.
. Open thermocouple probe. b.
. Refrigerator temperature a.

greater than alarm setpoint.

Change setpoint, or raise sensor location
to increase liquid level in refrigerator.

. Thermocouple probe b. Replace Thermocouple.
defective.
LOW LN, SUPPLY indication. . Refrigerant supply a. Replenish supply.

insufficient to complete fill
in 30 minutes.

. Fill tube clogged. b.

. Filter/dryer plugged or c.

saturated with moisture.

. Refrigerant boils away d.

before reaching unit due to
excessive fill line length.

Thaw or replace tube.

Clean or replace Part No. 3106-9C98. For
cleaning procedure see section titled Filter
Cleaning Instructions.

Insulate and/or shorten fill line plumbing.
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The replacement parts list includes the description and part numbers necessary to allow you to identify and order parts to keep your

cryostorage system in service. When placing orders, please use the nomenclature and part numbers in this section.

Figure 15. 10K/24K Refrigerator

Refrigerator Parts (10K/24K) 10K
Cabinet, BaCK, PANEL........oooeeeiiieeeeeeeee et e et eeee e e e e e et ee e e e st eeessaeessneeeesseeeassssseeessaesennnnes R10K-9C35
CADINEE, ProNt, PAMEL ...cucoumessssassmessssensesusnssnsssonssssssssisss i ieimss 4sssssis csss 5ot sinssns st ss sassonasss susssnassssses R10K-9C33
Cabinet, Side, Panel ... vssumsssessmssmmmmssnmminmmmssmnsimonis R10K-9C34
Cabinet, Top, PANELs.ccus smmmmnssmsisssmmmmosmassssnsamsonassmsresssavasios R10K-9C10
GASKEE KR v cusomomins s msssesimusmmss sms urmnmmsmmn smmmsnmns oms s s e e eaS S SR TS PSS TS G sdwngimaammsmn s mesman smsen R10K-9C60
| 6T 7. G0 o] | SO U e R10K-9C86

216 B 2o o] R R S R10K-9C82

TTQ. . ccmsonsssssssmomunmssssmnsssons s oA e ST S ek v £ S RS s SN e SR R SRS RS R10K-9C83
Escutcheon, Control PANEL TTEIIN s i ecisssssiissnrmmsnassnnvassnsomseressnssnesvisssssessisssensissss fasimssssssssrasnsssamasssssonins RO6K-9C21
Back COVer; PIUMBING .iz.vcecsciisssnsesnsensssnsmsnnesmsscmmsn samsissessssusssassssadsssssensassssssassnsssanansonsasesssnsssmssnssssmenn RO6K-9C32
Caster; (FOUE REGUIFEA) wouvsmsseesassescimossmsmsasmivsrmumssssgissmssms ssmsssssssssissisnpssassnsasannssssss nsssusssnsssssssersssasses 7300-9020
FHl1 THDE ABSRIODLY - cssssssansnsemseunsmwsmsyssesssswersssmemsases s aaTassssines s i o n 504 54 o 550 N S eSS S S BT R10K-9C66
Sensor Tube, Perforated, StAINIESS SLEEL ......covvumieereereeeeeeieseesseissnsesssssessssesssssassssssnsssssansasssansassns R23K-9C96
SEHSOE TUBE PLUE ssesmersecccemumiasissomnmencnmmonamsnnasanomssssminesssssassssassmamss aisbioss ey s tiissxssmsnne nsanssrans s snsswmsss R10K-9C69
Pneumatic Spring, 7 in. (178 mm) Stroke 20# FOICE ......c.coiiiiiiiiieieeieeetetee e 8958-0130
HINZE; TOP ISEEHION waconsssiunsassrmmmsosssssonsnmssimensssssssssesn st ussiammssisns sssssstssssnssntans hosissesnaniosd i sovssnss v synse R17K-9C52
Hinge, BOttom SECtION «uwssccmssssmmsssmssssstomsmmsesimnssssssnmmssssssusnssmsmssins sfsssssiasissosssssasis st dsmmessvanssas R17K-9C53
Decal, Lid WATIINE, . ..ovcousnssrincsst Gusrsmesnarysesmmmmmmnmmasmssmnsass e sesse sy 3w s eSS o s S i RS TaRR 450 R17K-9C42
DAl WATTAIEY susomssssssssisnsssusmsenennmmmnasnnnsmsnms sosvssommmtsnss ssssssssesss T3 s 588445453 Sexrna sarongampasssmessasassssmmnss R033-9C27
DEEAL, WATTHING cvemrcsssiniinmmnsansmsrssnsmmennsmmscmmss ey s i S ATTE s sm s 558 e S A5 S S OR Sy b e a e R23K-9C42
Témperature Gradient SUPPLESSION SYSEIN .. csssussssisssinsssssssassnssassnsssssssassessssssssresisssssssussissssassionesss N/A
Temperature Gradient SUPPIESSOL STTAPS sxusssivcsassmanmonncsssmsssmerons svisssssgs sresssassms srssmsssss s s5essTass saaaasnsess N/A
Inventory Control System (ICS) PLatfOrm .......c.eeueeuiiiieeiieceeeeeecee et eeeas R10K-9CO05
Inventory Rack 25 Vials [13 shelves tall for 2 in. (51 mm) BOXES] ....cceeveeueeueieeeeeeieieeieeereeeeeeeeeeene R10K-9C44
Inventory Rack 100 Vials [13 shelves tall for 2 in. (51 mm) DOXES] ....oveeeueruierieeieeeiecieeeeeceeneceneeeeeas R23K-8C35
22

24K
R23K-9C35
R23K-9C33
R23K-9C34
R17K-9C10
R10K-9C60
R23K-9C85
R23K-9C82
R23K-9C83
RO6K-9C21
RO6K-9C32
7300-9020
R23K-9C66
R23K-9C96
R10K-9C69
8958-0130
R17K-9C52
R17K-9C53
R17K-9C42
R033-9C27
R23K-9C42
R20K-8C71
R20K-8C72
R17K-9C05
R10K-9C44
R23K-8C35



Refrigerator Parts (38K)

Lid Assembly

Caster, (Four Required)
Fill Tube Assembly
Sensor Tube, Perforated, Stainless Steel
Sensor Tube Plug
Pneumatic Spring, 6 in. (152 mm) Stroke 90# Force
Decal, Lid .....
Decal, Warranty
Decal, Warning
Decal, Warning
Temperature Gradient Suppression System
Temperature Gradient Suppressor Straps
Inventory Control System Platform
Inventory Rack 25 Vials [13 shelves tall for 2 in. (51 mm) boxes]
Inventory Rack 100 Vials [13 shelves tall for 2 in. (51 mm) boxes]

Level Controller Electrical/Mechanical Parts

Control Panel

Controller Mark 2L (Self Cabinet)
Sensor Assembly Mark 2L
Remote Alarm Plug
Transformer (Mark 2L)
Electrical Panel Assembly
Thermocouple Assembly
Lid Switch ...

Mark 2L

Cable Lid Switch

Plumbing Assy. Mark 2L 24VAC
Solenoid Valve 24VAC

Relief Valve 100 psig (6.9 bar/690 kPa) 1/4 in. NPT
Filter Assembly

38K
R27K-9C00
R27K-9C30
R23K-9C66
R23K-9C96
R10K-9C69
8958-0135
RO8K-9C63
R033-9C27
R23K-9C42
R27K-9C54
R33K-8C71
R33K-8C72
R27K-8C00
R10K-9C44
R23K-8C35

10K/24K
RO8K-9C00
N/A
RO8K-9CO01
RO6K-8C20
RO8K-9C04
ROSK-9C02
RO8K-9C51
5160-1042
R23K-9C71
R23K-8C62
5190-3109
1750-9C90
3106-9C98

38K

N/A
R20K-9C00
RO8K-9CO01
RO6K-8C20
RO8K-9C04
N/A
RO8K-9C51
5160-1041
R20K-9C66
R38K-8C62
5190-3109
1750-9C90
3106-9C98
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HCI Cryogenics is gespecialiseerd in cryogene opslag- en transport-
systemen en producten voor uiteenlopende toepassingen met vloeibare
stikstof, koolzuur, helium en zuurstof.

Wij vertegenwoordigen verschillende internationale topfabrikanten op
dit gebied en leveren complete oplossingen uit één hand.

Onze producten vinden toepassing bij onder andere: cryobanken voor
de opslag van biologisch materiaal, proceskoeling van analyse-apparatuur,
in de biotechnologie, farmaceutische en de voedingsmiddelenindustrie en
in de horeca.

Meer informatie over ons bedrijf, onze producten en onze oplossingen
vindt u op onze internetsite www.hci.nl.

HCI

CRYOGENICS

HCI Cryogenics B.V.
Koningskampen 11
Postbus 121

5320 AC Hedel

Tel. 0735996161

Fax 0735996132
www.hci.nl

E-mail cryo@hci.nl
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