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DOCUMENT REVISION HISTORY

Revision Description of Changes Date

DRAFT Initial Release 10-02-2021

FCC Declaration of Conformity
47 CFR § 2.1077 Compliance Information

Product Name: CRYO-DIPSTICK
Product Model: CDS-30
Manufacturer: Cryogenic Instruments LLC

Wwww.cryogenicinstruments.com

Date of Issue: October 14, 2021
Standards: FCC PART 15 SUBPART B

C

FCC Compliance Statement

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must accept
any interference received, including interference that may cause undesired operation.

Note: This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of the
FCC Rules. These limits are designed to provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates uses and can radiate radio frequency energy and, if not
installed and used in accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case the user will be required to

correct the interference at own expense

Page 2 of 11


http://www.cryogenicinstruments.com/

CRYOGENIC * Device Part Number CDS-30 Cryo-Dipstick

INSTRUMENTS Document CDS-30 Operation Manual
Date: 2/23/2022
Revision: ORIG

Table of Contents

1.0  Important INfOrmMatioN ......coooi i
2.0  Warranty INfOrmation ........oooeuiiiiiiii e
3.0  Liquid Nitrogen Safety.........uuiiiiiieiiiiieeii e e e e e aaaees
4.0 ProducCt SAFBLY ...ccccceiiieeeie e
O B Y oY= od | T4 0] PP
6.0 Intended Use and ApPPliCAtIONS ......cooiiiiiiiiiiiiiiiiiieeee
7.0  Theory Of OPeratiON.......cciiiiiiiiiiiiiiii e
8.0  Control IdentifiCatioN ..........cevviiiiiiiiiiiiiiiiiieieeeeeee e
9.0  Operating the DEVICE ....covuuii et
10.0 Displayed UNItS ... e e e e e e e eaa e eens
11,0 B Al e
12.0  ClRANING oo
13.0  DUSPOSAl .o

*The product images are for illustration purposes only and may not be an exact representation of the product.

*All designs and materials contained are protected under Federal copyright law.
Unauthorized distribution or use will be subject to prosecution to the fullest extent of the law.
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1.0 Important Information

Read and understand this manual completely before proceeding to set-up.
Save these instructions for future use.

e Ensure all parts are accounted for and that no damage has occurred during
shipping.

e Only use this device in the intended manner specified

e Failure to follow proper safety procedures may result in damage to the equipment
and/or injury to the user.

e Modifications or part substitutions to this unit are not recommended. The unit does
not have any user serviceable parts besides the battery. DO NOT remove the
protective housing or modify the device in any way.

e For maintenance, service, replacement and/or repair needs or if unsure of the proper
set-up and use of this product, please contact the distributor.

2.0 Warranty Information

This device is warranted to be free from defects in workmanship or materials for a
period of one-year from purchase date on electronics and parts. Warranty is limited to
correcting or replacing defective workmanship or materials. A claimant under the
warranty must notify or return the device within ten (10) days of discovery of the defect.
This warranty does not cover defects resulting from abusive handling and subsequent
structural failure. Document the device serial number (located in battery compartment)
for future reference.

Serial Number:

Model Number: CDS-30
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3.0 Liquid Nitrogen Safety

CAUTION

hazardous situation which, if not avoided, has the potential to cause

/_\ The safety statement that follows this safety alert symbol indicates a
damage to property or equipment.

WARNING

A The safety statement that follows this safety alert symbol indicates a
hazardous situation which, if not avoided, has the potential to cause bodily
harm or death.

Boiling Point @ 1 atm -195.8°C, -320.3°F, 77.4 K
Thermal Conductivity (Gas) 25.83 mW/(m'K)

Heat of Vaporization (Liquid) 198.38 kJ/kg

Density @ 1 atm (Liquid) 1.782 Ibs/L, 807.4 g/L, 808.6 kg/m®

Properties of Liquid Nitrogen (LN2)

Liquid nitrogen is extremely cold, -196°C at atmospheric pressure. This
can cause severe frost bite or eye damage upon contact.

e All personnel should have a complete knowledge of the handling procedures, as well as the hazards
of working with liquid nitrogen. Have available the Safety Data Sheet (SDS) provided by your liquid
nitrogen supplier for appropriate first aid measures.

e Always wear proper personal protective equipment when working with liquid nitrogen, including a face
shield, safety goggles, cryo-gloves and cryo-aprons. Gloves should be loose fitting, so they could be
thrown off if liquid were to pour inside them.

e Wear closed toe shoes, long pants without cuffs and a buttoned lab coat. Do not tuck pants into
shoes/boots.

e Use only unsealed containers approved for use with liquid nitrogen.
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e Handle the liquid nitrogen slowly to minimize boiling and splashing. Introducing room temperature
items into liquid nitrogen may cause boiling and splashing.

e Never use liquid nitrogen in a small poorly ventilated area. Liquid Nitrogen is a heavy gas, it falls to
the floor first and fills the room from floor to ceiling. In all areas where liquid nitrogen is used, install
oxygen sensors with low-oxygen alarms placed at typical breathing height.

4.0 Product Safety

e DO NOT use this device outdoors or in a wet environment.

e DO NOT splash liquids or submerge controller as this may cause device failure.
e DO NOT disassemble, repair, or attempt to modify the unit in any way or form.
e Properly dispose of any battery following proper procedures

5.0 Specifications

The systems are designed to operate under the following conditions:

e Indoor use only

e Ambient temperature range 5°C to 40°C (Indoor)

e Relative humidity (maximum for ambient temperature): 80% for temperatures up to
31°C, decreasing linearly to 50% at 40°C

CRYO-DIPSTICK CDS-30

Battery 9VDC/MN1604B2Z, 522 or Equivalent
Wattage 11mW (when powered)

Battery life Approximately 1500 measurements
Units XX.X Inches (in) or centimeters (cm)
Display type 3-digit LCD / 1/10"™ unit precision
Activation Momentary Push Button/silicone cover

PROBE

Maximum Depth

30 inches (76.2 cm)

Transducer 1-psi differential pressure
Tubing Polypropylene/coil tube, 2 meter
304 Stainless Steel/ABS manifold, silicone
Probe
seals
Grip Silicone Rubber composite
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6.0 Intended Use and Applications

This Cryo-Dipstick provides a more accurate alternative to the industry-standard wood
or composite cryogenic dipstick for measuring cryogenic liquid level in storage dewars,
Cryo-flasks or (open atmosphere) vacuum-insulated storage tanks.

The process of measurement is similar to the conventional dipstick, but with increased
accuracy and speed.

7.0 Theory of Operation

The liquid level data from the probe is acquired by a transducer, which sends the
result to a microprocessor, then a digital display. An internal algorithm instructs the
microprocessor on the interactions of the transducer. The transducer is factory
calibrated to provide 1% full scale accuracy. (30” range = 0.3” accuracy) for liquid
nitrogen level measurement. The circuitry is designed for low energy consumption
provided by a 9V battery.

This space intentionally left blank
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8.0 Control Identification

MODEL NUMBER
DISPLAY LOW BATTERY

INDICATOR

COIL-TUBE

\

cm units

Push-Button
Switch

PROBEGRIP

AN
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9.0 Operating the Device

The Cryo-Dipstick measures the liquid level in a vessel when the probe is submerged
and reaches the vessel bottom. The liquid level is then displayed, indicating the depth of
the liquid in the vessel.

Measurement Procedure:

1.

w

Press & hold Push-Button Switch for approximately 1 second to power ON the
device.
a. A short “beep” will indicate the device is now active, showing “in” or “cm”
for units
b. The display will show “rdy”, indicating it’s ready for submersion for a liquid
measurement.

. Briefly press the Push-Button Switch immediately before submerging the probe

to activate the measurement sequence.
a. Display will begin a sequential cycling of segments, indicating the probe
should be submerged in the vessel.
Submerge probe into the liquid, until it reaches the vessel bottom.
Hold steady in place until 2 beeps indicate the measurement was captured.
1. The liquid level will be displayed until the button is pressed to repeat the
sequence.
Additional measurements are taken by pressing the button and repeating the
process above

Upon power-up, a LOW-BATTERY and LED indications are provided if battery power is

low.

To prolong battery life, a 2-minute inactivity timer will turn the device OFF when no
longer in use. To manually turn the device OFF before the inactivity timer, press and
hold the button for 5 seconds until the beep is heard.
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10.0 Displayed Units

The display units are inches (default) or centimeters (alternate). To change unit of
measurement:

1.
2.

Power device OFF (push and hold the Push-Button Switch for 5 seconds).
Press and hold Push-Button Switch for approximately 10 seconds. The audible
beep will continue during 10-second switch hold.

Release the switch when beeping stops. The “cm” LED light will illuminate,
indicating the selected unit of measurement is now centimeters.

Unit selection is retained for all future measurements. Repeat process to revert back to
‘inch” units.

11.0

Battery

A 9V battery provides power for the device. With typical use, a standard alkaline battery
should last for approximately 1500 measurements. If the battery voltage is low, “LO
BAT” is displayed, along with a sequence of 3 consecutive beeps. The battery should
be replaced if the red “BAT” LED is flashing. A small hex-bit screwdriver is required to
access the battery compartment on the handle of the controller. Remove the battery if
storing the device for extended duration.

12.0

Cleaning

Wipe away any moisture, condensation or frost build-up from probe assembly
after use.

Do not expose the enclosure, electronics and/or display(s) to water or excessive
moisture.

Do not spray or submerge controller device when cleaning.

Visually check probe and clear any contaminants that may accumulate from the
orifice.

Periodically inspect probe for bends, kinks or damage and coil tube for breaks to
ensure accurate results and operation.
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13.0 Disposal

- Properly dispose of depleted battery in accordance with local recycling

1 ™ |

(- procedures.

I

Dispose of device in accordance with local electronic recycling centers.
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