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Foreword

Purpose and Scope

This manual contains the operation and maintenance instructions for the 
American Magnetics, Inc. Model 1800 Instrument and outlines 
applications for various system configurations. Since it is not possible to 
cover all equipment combinations for all magnet systems, only the most 
common configurations are discussed. The user is encouraged to contact an 
authorized AMI Technical Support Representative for information 
regarding specific configurations not explicitly covered in this manual.

Contents of this Manual 

Introduction describes the functions, specifications, and characteristics 
of the Model 1800 Instrument. It provides illustrations of the front and 
rear panel layouts as well as documenting the performance specifications. 
Additional information is provided in the form of system block diagrams.

Installation and Calibration describes how the Model 1800 Instrument 
is unpacked and installed in conjunction with ancillary equipment in 
typical systems. Block-level diagrams document the interconnects for 
various system configurations. This section also describes the various 
calibration techniques.

Operation describes how the Model 1800 Instrument is used to monitor 
liquid levels. 

Autofill Control Loops describes how the Model 1800 Instrument is used 
to control and monitor automated dewar filling systems.

Remote Interface Reference documents all remote commands and 
queries available through the Model 1800 Instrument RS-232 and 
Ethernet interfaces. A quick-reference summary of commands is provided 
as well as a detailed description of each.

The Appendix and Glossary sections support the information in the 
sections listed above. See the Appendix section when referenced from other 
sections. See the Glossary for any words or acronyms presented in the 
above sections, requiring a more complete understanding.
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General Precautions 

Cryogen Safety

The two most common cryogenic liquids used in superconducting magnet 
systems are nitrogen and helium. Both of these cryogens are extremely 
cold at atmospheric pressure (321°F and 452°F, respectively). The 
following paragraphs outline safe handling precautions for these liquids.

Personnel handling cryogenic liquids should be thoroughly instructed and 
trained as to the nature of the liquids. Training is essential to minimize 
accidental spilling. Due to the low temperature of these materials, a 
cryogen spilled on many objects or surfaces may damage the surface or 
cause the object to shatter, often in an explosive manner.

Inert gases released into a confined or inadequately ventilated space can 
displace sufficient oxygen to make the local atmosphere incapable of 
sustaining life. Liquefied gases are potentially extreme suffocation 
hazards since a small amount of liquid will vaporize and yield a very large 
volume of oxygen-displacing gas. Always ensure the location where the 
cryogen is used is well ventilated. Breathing air with insufficient oxygen 
content may cause unconsciousness without warning. If a space is suspect, 
purge the space completely with air and test before entry. If this is not 
possible, wear a forced-air respirator and enter only with a co-worker 
standing by wearing a forced-air respirator.

Cryogenic liquids, due to their extremely low temperatures, will also burn 
the skin in a similar manner as would hot liquids. Never permit cryogenic 
liquids to come into contact with the skin or allow liquid nitrogen to soak 
clothing. Serious burns may result from careless handling. Never touch 
uninsulated pipes or vessels containing cryogenic liquids. Flesh will stick 
to extremely cold materials. Even nonmetallic materials are dangerous to 
touch at low temperatures. The vapors expelled during the venting process 
are sufficiently cold to burn flesh or freeze optic tissues. Insulated gloves 
should be used to prevent frost-bite when operating valves on cryogenic 
tanks. Be cautious with valves on cryogenic systems; the temperature 
extremes they are typically subjected to cause seals to fail frequently.

In the event a person is burned by a cryogen or material cooled to 
cryogenic temperatures, the following first aid treatment should be given 
pending the arrival and treatment of a physician or other medical care 
worker:

1. If any cryogenic liquid contacts the skin or eyes, immediately flush 
the affected area gently with tepid water (102°F  105°F, 38.9°C  
40.5°C) and then apply cold compresses.
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2. Do not apply heat. Loosen any clothing that may restrict 
circulation. Apply a sterile protective dressing to the affected area.

3. If the skin is blistered or there is any chance that the eyes have 
been affected, get the patient immediately to a physician for 
treatment.

Containers of cryogenic liquids are self pressurizing (as the liquid boils off, 
vapor pressure increases). Hoses or lines used to transfer these liquids 
should never be sealed at both ends (i.e. by closing valves at both ends).

When pouring cryogenic liquids from one container to another, the 
receiving container should be cooled gradually to prevent damage by 
thermal shock. The liquid should be poured slowly to avoid spattering due 
to rapid boil off. The receiving vessel should be vented during the transfer.

Introduction of a substance at or near room temperature into a cryogenic 
liquid should be done with great caution. There may be a violent gas boil-
off and a considerable amount of splashing as a result of this rapid boiling. 
There is also a chance that the material may crack or catastrophically fail 
due to forces caused by large differences in thermal contraction of different 
regions of the material. Personnel engaged in this type of activity should 
be instructed concerning this hazard and should always wear a full face 
shield and protective clothing. If severe spraying or splashing could occur, 
safety glasses or chemical goggles along with body length protective 
aprons will provide additional protection.

The properties of many materials at extremely low temperatures may be 
quite different from the properties that these same materials exhibit at 
room temperatures. Exercise extreme care when handling materials cooled 
to cryogenic temperatures until the properties of these materials under 
these conditions are known.

Metals to be used for use in cryogenic equipment application must posses 
sufficient physical properties at these low temperatures. Since ordinary 
carbon steels, and to somewhat a lesser extent, alloy steels, lose much of 
their ductility at low temperatures, they are considered unsatisfactory and 
sometimes unsafe for these applications. The austenitic Ni-Cr alloys 
exhibit good ductility at these low temperatures and the most widely used 
is 18-8 stainless steel. Copper, Monel®, brass and aluminum are also 
considered satisfactory materials for cryogenic service.

Cryogen Safety Summary 

Cryogenic systems are complex systems with the potential to seriously 
injure personnel or equipment if not operated according to procedures. The 



iv Rev 4

Foreword
Safety Summary

use of safety mechanisms (pressure relief valves, rupture disks, etc.) in 
cryogenic systems is usually necessary.

Recommended Safety Equipment 

The use of proper safety equipment is necessary. Such equipment may 
include, but not limited to, the following items:

• First Aid kit

• Fire extinguisher rated for class C fires

• Cryogenic gloves

• Face shield

• Signs to indicate that there are potentially dangerous cryogens in 
use in the area.

Safety Legend

Instruction manual symbol: the product is marked with this 
symbol when it is necessary for you to refer to the instruction 
manual in order to protect against damage to the product or 
personal injury.

Hazardous voltage symbol.

Alternating Current (Refer to IEC 417, No. 5032).

Off (Supply) (Refer to IEC 417, No. 5008).

On (Supply) (Refer to IEC 417, No. 5007).

Warning

The Warning sign denotes a hazard. It calls attention to a procedure or 
practice, which if not correctly adhered to, could result in personal injury. 
Do not proceed beyond a Warning sign until the indicated conditions are 
fully understood and met.

Caution

The Caution sign denotes a hazard. It calls attention to an operating 
procedure or practice, which if not adhered to, could cause damage or 
destruction of a part or all of the product. Do not proceed beyond a Caution 
sign until the indicated conditions are fully understood and met.

O
I
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Equipment Warnings

Before energizing the equipment, the earth ground of the power receptacle 
must be verified to be at earth potential and able to carry the rated current 
of the power circuit. Using extension cords should be avoided. However, if 
an extension cord must be used, insure the ground conductor is intact and 
capable of carrying the rated current.

In the event that the ground path becomes less than sufficient to carry the 
rated current of the power circuit, the equipment should be disconnected 
from power, labeled as unsafe, and removed from place of operation.

Do not operate this equipment in the presence of flammable gases. Doing 
so could result in a life-threatening explosion.

Do not modify this equipment in any way. If component replacement is 
required, return the equipment to AMI facilities as described in the 
Troubleshooting section of this manual.

If used in a manner not specified in this manual, the protection provided 
by the design, manufacture and documentation of the Model 1800 
Instrument may be impaired.
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Quick Start Guide for Capacitance Sensor 
Transmitters

The following tables reference the specific instructions to use in installing 
and using the Model 1800 Instrument with the capacitance Sensor 
Transmitter for a level monitoring system.

Note

Equipment warnings apply to all system installation configurations. Refer to 
“Equipment Warnings” on page v, in the Forward to be familiar with the 
safety requirements for a system installation.

QCAP.1 Model 1800 Instrument - System Components

See Figure 2-4. System interconnects with a single capacitance level 
sensor on page 18, in the chapter Installation.

QCAP.2 Installation: Basic Steps

The following table lists the basic steps to install and use the Model 1800 
Instrument with a capacitance sensor and transmitter. See the referenced 
sections for instructions for a capacitance Sensor Transmitter.

Table QCAP-1. Model 1800 Instrument System Components

1. Model 1800 Instrument

2. Capacitance-based level sensor

3. Capacitance Transmitter

4. Transmitter to Instrument Ethernet cable

5. Coaxial cable (optional)

Table QCAP-2. Installation: Basic Steps

Step Action For instructions, see section:

1 Unpack and inspect the Model 1800 
Instrument.

 2.1,“Inspecting and Unpacking the 
Instrument” on page 11.
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2  Install the sensor in the dewar.  2.4.1,“Installing the Capacitance 
Level Sensor(s)” on page 12.

3 Connect the transmitter to the sensor 
use the coaxial cable with a BNC 
connector included with the instrument.

 2.5.1, “Connecting a Capacitance 
Transmitter to a Sensor” on 
page 14.

4 Connect the transmitter to the 
instrument.

 2.6, “Connecting the Transmitter(s) 
to the Instrument” on page 18.

5 Energize the instrument. 2.8, “Energizing the Instrument” on 
page 30.

6 Claim the Sensor Transmitter.  2.9, “Claiming a Sensor 
Transmitter” on page 30.

7 Calibrate the Sensor Transmitter  2.10, “Calibrating the Sensor 
Transmitter” on page 33

8 Monitor the liquid level using the Sensor 
Measurements and Dewar Level screen.

 3.2.2, “Sensor Measurements 
Display” on page 67.

Table QCAP-2. Installation: Basic Steps

Step Action For instructions, see section:
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Quick Start Guide for Liquid Helium Sensor 
Transmitters

The following tables reference the specific instructions to use in installing 
and using the Model 1800 Instrument with the liquid helium Sensor 
Transmitter for a level monitoring system.

Note

Equipment warnings apply to all system installation configurations. Refer to 
“Equipment Warnings” on page v, in the Forward to be familiar with the 
safety requirements for a system installation.

QLHe.1 Model 1800 Instrument - System Components

QLHe.2 Installation: Basic Steps

The following table lists the basic steps to install and use the Model 1800 
Instrument with a liquid helium sensor and transmitter. See the 
referenced sections for instructions for a liquid helium Sensor 
Transmitter.

Table QLHe-1. Model 1800 Instrument System Components

1. Model 1800 Instrument

2. Liquid Helium level sensor

3. Liquid Helium Transmitter

4. Transmitter to Instrument Ethernet cable

5. Transmitter to sensor wiring

Table QLHe-2. Installation: Basic Steps

Step Action For instructions, see section:

1 Unpack and inspect the Model 1800 
Instrument.

 2.1,“Inspecting and Unpacking the 
Instrument” on page 11.
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2  Install the sensor in the dewar. See section 2.4.2,“Installing the 
Liquid Helium Level Sensor(s)” on 
page 13.

3 Connect the transmitter to the sensor 
using a male 9-pin D-sub connector on 
the transmitter.

 2.5.2, “Connecting a Liquid Helium 
Level Transmitter to a Sensor” on 
page 16.

4 Connect the transmitter to the 
instrument.

 2.6, “Connecting the Transmitter(s) 
to the Instrument” on page 18.

5 Energize the instrument.  2.8, “Energizing the Instrument” on 
page 30.

6 Claim the Sensor Transmitter.  2.9, “Claiming a Sensor 
Transmitter” on page 30.

7 Monitor the helium level using the 
Sensor Measurements and Dewar Level 
screen.

 3.2.2, “Sensor Measurements 
Display” on page 67.

Table QLHe-2. Installation: Basic Steps

Step Action For instructions, see section:
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Quick Start Guide for Basic Autofill

Note

Since almost all Autofill systems are capacitance based, all instructions 
referenced here are for a capacitance Sensor Transmitter system.

Equipment warnings apply to all system installation configurations. Refer to 
“Equipment Warnings” on page v, in the Forward to be familiar with the 
safety requirements for a system installation.

The following tables reference the specific instructions to use in 
configuring and operating a basic autofill system.

QAF.1 Model 1800 Instrument - System Components

See Figure 2-7. Model 1800 Instrument in an Autofill configuration on 
page 18, in the chapter Installation.

QAF.2 Autofill Installation: Basic Steps

The following table lists the basic steps to set up an Autofill control loop. 
See the referenced sections for instructions on setting up the Autofill 
control loop.

Table QAF-1 Autofill System Components

1. Model 1800 Instrument

2. Capacitance sensor for level controlled or target dewar

3. Capacitance transmitter

4. Transmitter to Instrument Ethernet cable

5. Transfer line attached to the target dewar and the fill solenoid 
valve on the source dewar.

6. Coaxial cable connecting the capacitance level transmitter 
and the liquid level sensor.

7. Pressure relief valve.
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QAF.3 Autofill Optional Functions

The Model 1800 Instrument provides optional functions with any autofill 
system. The following table lists the optional feature steps available for a 
basic autofill system. See the referenced sections for instructions for a 
capacitance Sensor Transmitter.

Table QAF-2 Autofill: Basic Steps

Step Action For instructions, see section:

1 Unpack and inspect the Model 1800 
Instrument.

 2.1,“Inspecting and Unpacking the 
Instrument” on page 11.

2 Install the Autofill system including the 
capacitance Sensor Transmitter and 
the Model 1800 Instrument.

 2.7.2.1,“Standard Autofill System 
Setup” on page 26.

3 Connect the transmitter to the sensor 
use the coaxial cable with a BNC 
connector included with the 
instrument.

 2.5.1, “Connecting a Capacitance 
Transmitter to a Sensor” on 
page 14.

5 Energize the instrument.  2.8, “Energizing the Instrument” 
on page 30.

6 Claim the Sensor Transmitter.  2.9, “Claiming a Sensor 
Transmitter” on page 30.

7 Calibrate the Sensor Transmitter  2.10, “Calibrating the Sensor 
Transmitter” on page 33

8 Specify the parameters for the Autofill 
control loop.

 4.1, “Establishing Autofill Control 
Loops” on page 143.
NOTE: Use the sub sections 
specifically for Autofill control 
loops.

9 Monitor the helium level using the 
Sensor Measurements and Dewar 
Level screen.

 3.2.2, “Sensor Measurements 
Display” on page 67.

Table QAF-3 Autofill Optional Functions

Action For instructions, see section:

Monitor the Autofill control loop using 
the Fill Timeout function.

 4.4.1, “Monitoring by Fill Timeout” 
on page 168.

Monitor the Autofill control loop using 
the Level Rate of Change function.

 4.4.2, “Monitoring by Level Rate of 
Change” on page 169.
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Create an Autofill exception using an 
Autofill blackout period.

 4.4.2, “Monitoring by Level Rate of 
Change” on page 169.

Create an Autofill exception using an 
Autofill inhibition.

 4.5.2, “Specifying an Autofill 
Inhibit” on page 175.

Table QAF-3 Autofill Optional Functions

Action For instructions, see section:
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1 Introduction

1.1 Model 1800 Instrument

The AMI Model 1800 is a sophisticated measurement and control 
instrument which provides monitoring of multiple inputs and automatic 
control based on programmed parameters. The AMI Model 1800 
instrument provides for flexibility and ease of configuration previously 
unavailable in commercial cryogenic level instrumentation.

The instrument is primarily a cryogenic level monitor and controller 
although the system allows monitoring, control, and display of inputs 
other than cryogenic level via digitally-sampled analog inputs.

1.1.1 Liquid Level Sensors

A superconductivity-based liquid level sensor is used for liquid helium 
(LHe) and a capacitance-based sensor is used for all other liquids. Special 
insulated capacitance sensors are required for liquids with electrical 
conductivity, i.e. water.

1.1.2 Input Transmitters

The instrument is normally interfaced with two types of cryogenic liquid 
level transmitters, one superconductivity-based unit for liquid helium and 
one capacitance-based unit for all other liquids. A maximum of eight 
transmitters can be used with one Model 1800 Instrument.

1.1.2.1 LHe Level Transmitter

The superconductivity-based transmitter utilizes an instrument-controlled 
constant current source for sensor excitation and an instrumentation 
amplifier and ADC to digitize the resulting level-dependent sensor voltage. 
The sensor excitation current value is controlled by the instrument and is 
configurable for sensors from various manufacturers.

1.1.2.2 Capacitance Level Transmitter

A capacitance-based level transmitter uses a high-stability oscillator and 
converter to determine the liquid level on the capacitance sensor. This 
transmitter has a wide dynamic range to allow use on low to very large 
dielectric constant liquids. The transmitter has the capability to store two 
sensor calibrations. This feature facilitates use of a single sensor in two 
different target liquids or two different sensors with a single transmitter1.

1. Using two different sensors requires the user to switch the connections between the 
transmitter and the sensors and choosing the appropriate calibration in the instru-
ment.
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1.1.3 Digitally-Controlled

The Model 1800 contains a microcomputer which controls analog data 
conversion, display/keypad functions, communications I/O, dry contact 
closures, generation of analog output signals and relay control of up to two 
mains power outlets (optional).

1.1.4 System Flexibility

The Model 1800 instrument incorporates data converters to translate 
signals between the analog and digital domains. Precision 
instrumentation techniques and potentiometer-free designs are employed 
throughout the Model 1800 Instrument to ensure long term stability and 
accurate signal translation for a wide range of conditions. 

1.1.5 Intuitive Human-Interface Design

The Model 1800 Instrument is designed to simplify the user interface. All 
functions were analyzed and subsequently programmed so that the most 
commonly used functions are addressed with the least number of 
keystrokes. The menus are presented in a logical fashion so that the 
operation of the Model 1800 is intuitive to the user.

1.1.6 Flexibility

The Model 1800 can be configured to monitor and display as many as eight 
input transmitter channels. Setpoints can be assigned to control five dry-
contact relay outputs. Optional solid-state relays allow mains power to be 
switched according to setpoints to operate solenoid-operated valves or 
other loads. The instrument has three analog inputs which can be 
displayed or used as control inputs.

1.1.7 Standard Remote Interfaces

The Model 1800 Instrument provides an RS-232 serial port as well as an 
Ethernet port as standard features. All settings can be controlled via the 
remote interfaces and the front panel can be remotely locked to prevent 
accidental operation. The Model 1800 Instrument also provides for data 
collection and/or logging during operation. 

1.1.8 Programmable Safety Features

The Model 1800 Instrument is designed to be operated from the front 
panel or remotely. 

In addition, each setup parameter can be individually selected for locking. 
A user-defined password is required to lock or unlock settings. This allows 
an administrator to set and password protect any critical parameters that 
should not be changed by the operator. Then the administrator can be 
confident that an operator will not subsequently change any of these 
critical parameters, and yet will be free to change any non-critical 
(unlocked) parameters.
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1.1.9 Model 1800 Front Panel Layout



Table 1-1. Model 1800 Front Panel Description

1 Power Indicator LED 2 Power Switch

3 128x64 Dot Graphic VF Display 4 Shift Indicator LED

5 Shift Key 6 Escape Key

7 Enter Key 8 Menu Key

9 Keypad
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1.1.10 Model 1800 Rear Panel Layout



Table 1-2. Model 1800 Rear Panel Description

1 Sensor Network Connector 2 LAN Connector

3 Switched Valve Outlet Sockets 4 RS-232 Serial Connector

5 Aux I/O Connector 1 6 Aux I/O Connector 2

7 Mains Power Switch 8 IEC 60320 Input Power Connector
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1.2 Model 1800 System Specifications @ 25°C

System Architecture

Maximum number of transmitters: 8a

Transmitter types: Capacitance-based liquid level,
Superconductivity-based liquid level

Maximum Length Readout: Capacitance -based liquid level - 999
cm

Superconductivity-based liquid level
- 80 cm

Transmitter interconnect wiring: COTS Cat 5 Ethernet cable

System operating firmware storage: Flash memory

System clock: Real time clock with automatic DST
adjustment

Power Modes: On, Standby (low-power on), Off

Display units: liquid level in cm, in or percent,
native transmitter units (frequency,

VDC, etc.)

Level Measurement

Resolution: 0.1%, 0.1 cm, 0.1 in

Accuracyb: ±0.5% of active sensor length

Linearity: ±0.1% or 1 mm (whichever is greater)

Capacitance Sensor
Excitation Voltage:

5 VDC

Capacitance Transmitter
Measurement Resolution:

0.7 pF

Superconducting Sensor Currentb: 75 mADC nominal, 200 mA maximum

Superconducting Sensor Voltageb: approximately 0.87 VDC per inch of

sensor active length

Operating Parameters

HI, A, B, LO Setpoints: 0% to 100% adjustable

HI, LO, User Alarm Relay Contact
Ratings:

30 VAC or 60 VDC, 10 VA (up to 0.5 A

maximum) — 20 V at 0.5 A to 60 V at
0.167 A (normally open, closed on

alarm)

Signal relays: 3, user-configurable

Controller Outputs: 0, 1, or 2 hardware options,
configured at factory

or as a customer purchased upgrade

Sample and Hold Periodb: For LHe only: 1 second to 86,400
seconds (24 hours)

Watchdog timer relay: Contacts open on instrument loss of
power or system failure
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Display filtering: Low, Medium, High

Event log: user-retrievable, stored in
nonvolatile memory

Audible alarm: 300 Hz - 20 kHz, 86 dB @ 1/2 m @ 1W

Analog Inputs

Converter Resolution: 10 bits

Analog Outputs

Converter Resolution: 12 bits

Integral Non-linearity: ±1LSB

Differential Non-linearityc: ±1LSB

Latency: Data Filtration setting:

Low: 1-2 seconds

Medium: 2-3 seconds

High: 3-4 seconds

Relays

Aux 1, 2, 3, and Watchdog
(W171DIP-7, or equivalent):

Contact Form: 1 Form A (SPST-NO)
Maximum Switched Power: 0.29 W

Maximum Switched Current: 3 A
Switching Voltage: 60 VAC / 100 VDC

Heater Control
(W171DIP-5, or equivalent):

Contact Form: 1 Form C (SPDT)
Maximum Switched Power: 0.29 W

Maximum Switched Current: 3 A
Switching Voltage: 60 VAC / 100 VDC

Auto Filld

Controller output sockets: 0, 1, or 2 channels on IEC 60320-13
sockets on rear panel

Controller output power: 2 AAC at line voltage, maximum of 3

AAC total

Autofill start triggering: Level;
Elapsed time from previous fill

Fill Timeout Period: 1 minute to 99 hours, 59 minutes

Fill error alarm: Fill time out;
Inadequate level rate increase

Fill blackouts: 4 per day, user-settable

Fill Rate of Change Monitoring: 0.01 - 99.99% dL in 00:01 - 99:59 dt
with a hold off of 1 - 60 mins

Heater Output

Supply Voltage (V): 5.0

Maximum Current (mA): 200
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Communication Protocol

Sensor network: 1Base-T TCP/IP with POEe

Host computer network protocol: 10Base-T TCP/IP and RS-232 115,200
baud

IP Addressing: DHCP or static, IPv4 user-
configurable including allowable

address pool

Network connectivity
and traffic indication:

Link and Activity LEDs on
instrument and transceivers

RS-232 connector specifications: 9-pin D-sub female connector to
connect standard DTE 9-pin D-sub

male connector using a standard
straight cable

Power Requirements

Primary: 100-240 ±10% VAC, 50-60 Hz, 3.0 A

maximum (200 VA plus sum of
controller outputs)

Backup battery for RTC: CR2032

Physical

Dimensionsf: Table top configuration:
3.8” H x 8.4” W x 11.4” D

[97 mm H x 213 mm W x 290 mm D]
Single rack mount configuration:

3.5” H x 19.0” W x 11.4” D
[89 mm H x 483 mm W x 290 mm D]

Weight: table-top configuration: 3.3 lbm [1.5
kG];

single rack-mount configuration: 4.0
lbm [1.8 kG]

Environmental Limits

Ambient Temperature: Operating: 0°C to 40°C
[32°F to 104°F];

Non-operating: -20 °C to 60 °C
[-4 °F to 140 °F]

Relative Humidity: 0 to 95%; non-condensing

Maximum Instrument Background
Field:

 Gauss (TBD)

Maximum Transmitter Background
Field:

500 Gauss

Standards

CE Test Standards Electrostatic Discharge (EN 61000-4-
2)
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1.3 Operating Characteristics

1.3.1 Transmitter Units

The Model 1800 Instrument has been designed to operate with various 
AMI transmitter units. These interfacing devices make sensor 
measurements and transmit these measurements to the Model 1800 via 
TCP/IP and are powered by industry standard Power Over Ethernet (POE) 
connections. This permits connections to be made by COTS CAT-5 cables 
and allows the user a great degree of system flexibility. For systems where 
multiple transmitter units are required a COTS POE Ethernet switch is 
used to expand the number of inputs to the instrument sensor network.

1.3.2 Display

The Model 1800 Instrument has a graphics-enabled Vacuum Fluorescent 
Display (VFD) of 128 x 64 pixel resolution. The display can show up to 
eight transmitters and three analog inputs with up to four parameters on 
a page. The transmitter readings can be expanded to a large, full screen 
indication.

Status icons for the following are also displayed on the VFD such as 
incomplete calibration, lost transmitter communication, audio muted, and 
fill valve open. 

Radiated Immunity (EN 61000-4-3)

Fast Transient Burst (EN 61000-4-4)

Surges (EN 61000-4-5)

Conducted Immunity (EN 61000-4-6)

Standards (continued)

Power Frequency Magnetic Field
(EN 61000-4-8)

Voltage Dips and Interrupts
(EN 61000-4-11)

Harmonics (EN 61000-3-2+A1+A2)

Flicker (EN 6100-3-3 Ed. 2.0)

Conducted Emissions (EN 55011/
IEC/CISPR 11 Ed. 5)

Radiated Emissions (EN 55011/IEC/
CISPR 11 Ed. 5)

a. If more than a single transmitter is used with the instrument, a POE switch 
will be required

b. Liquid helium measurement only
c. Guaranteed monotonic over operating temperature range
d. Autofill power sockets (single or dual) are populated at the factory at time 

of purchase
e. IEEE 802.3af Class 2 ‘A'
f. H = height; W = width; D = depth
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1.3.3 Real Time Clock

The Model 1800 Instrument incorporates a real time clock with an 
optional automatic daylight savings time adjustment.

1.3.4 Analog Inputs

The Model 1800 Instrument has three analog input channels with 
programmable gain amplifiers (PGAs) and 12-bit ADCs. The PGAs have 
user-settable input ranges of ±0.1, ±0.5, ±1.0, ±5.0, and ±10 VDC. These 
inputs can be displayed on the front panel as sampled voltage or scaled 
using a user-defined linear transform, y = m*V+ b where m and b are user-
defined values and V is the input voltage. The displayed units for these 
inputs are also user-settable.

1.3.5 Digital Inputs

The Model 1800 Instrument has provision to monitor two digital TTL 
inputs which can be used to inhibit measurements or auto fill operation.

1.3.6 Limit Switch Inputs

The Model 1800 Instrument has provision to monitor two dry contacts and 
make logic decisions based on the state of the contacts. These inputs are 
user-configurable and can be used to inhibit measurements or auto fill 
operation.

1.3.7 Valve Control Outputs

The Model 1800 Instrument has provision for up to two switched 2 AAC 
outputs for energizing solenoid operated flow valves or other loads. These 
outputs are controlled by zero-crossing solid state relays.

Each control loop is user-configurable for autofill, auto-changeover, or pre-
cool operation. For a description of each of these configurations, see the 
section titled “Setting Up an Autofill System” on page 21. Each loop has 
two types of fill monitoring; a fill timeout to stop a fill if the fill takes 
longer than a preset time and a level rate of change where the user sets a 
minimum value for level increase in a period of time. This rate of change 
function has a user-settable elapsed time when this function becomes 
active after a fill begins.

The fill start is triggered either by a level reading or at a chosen time. This 
time can either be a time of day, an elapsed time after the last fill cycle 
was completed, or a preset time after the last fill commenced. This timed 
fill can be used in addition to the level method of fill commencement.

The fill is stopped by reaching a user-set level, exceeding a maximum fill 
time, or insufficient fill rate of change.

For more information on setting Autofill system parameters, see section 4, 
“Autofill Control Loops” on page 143.
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1.3.8 Autofill Blackout Periods

The Model 1800 Instrument has up to four user-defined blackout periods 
per control loop. These blackout periods can be used to prevent autofills 
during periods when the level measurement or fill could disrupt or 
interfere with another process.

1.3.9 Analog Outputs

The Model 1800 Instrument has two analog outputs, a 0-10 VDC voltage 
output and a 4-20 mADC current loop output. The 4-20 mADC loop output 
has 1500 VPK circuit isolation. The outputs can be used simultaneously. 
The sources for either of the analog outputs can be either one of the three 
analog input channels or any of the connected transmitters. Both outputs 
can be driven from the same source, if desired.

1.3.10 Signal Relays

The Model 1800 Instrument has three signal relays that are user-
configurable to change state based on a measured input from a 
measurement / transmitter or an input from either of the three analog 
inputs when compared with a fixed value or a pair of fixed values as a 
window comparator.

1.3.11 Connectivity

The Model 1800 Instrument has a 10Base-T Ethernet connection as well 
as a 115,200 baud RS-232 port for connecting to other equipment.

1.3.12 Heater Output

The Model 1800 has provision to provide 5 VDC at 200 mA and a relay 
under instrument control for use as a switched power source. A typical use 
for this output would be for a LHe recondensing (ReConTM) system where 
the excess cryocooler cooling power needs to be offset with a pressure-
controlled heater. A pressure transducer can be interfaced with one of the 
three analog inputs.
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Warning

Equipment warnings apply to all system installation configurations. Refer to 
“Equipment Warnings” on page v, in the Forward to be familiar with the 
safety requirements for a system installation.

2.1 Inspecting and Unpacking the Instrument

Carefully remove the equipment, interconnecting cabling, and 
documentation CD (and/or printed material) from the shipping carton, and 
remove all packaging material.

Note

If there is any shipping damage, save all packing material and contact the 
shipping company representative to file a damage claim. Do not return to AMI 
unless prior authorization has been received.

2.2 Mounting the Model 1800 Instrument

If the Model 1800 Instrument is to be used as a table top model, place the 
equipment on a flat, secure surface.

If the Model 1800 Instrument is to be rack mounted, install it in a 19" wide 
instrument rack using the mounting hardware supplied by the rack 
cabinet manufacturer. The feet on the bottom of the instrument may be 
removed to facilitate rack mounting. Secure the front panel to the rack rail 
in each of the four corners.

2.3 Power Requirements

Warning

The Model 1800 Instrument operates on 50/60 Hz power and may be 
powered from 100-240 Vac. Insure that the input ground terminal is 
connected securely to an external earth ground.

Insure the back panel power switch is in the OFF (O) position. Plug the 
Model 1800 Instrument line cord into the power entry module on the 
instrument rear panel and into the appropriate power receptacle.
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2.4 Installing Liquid Level Sensors

Refer to the installation instructions provided with the level sensor. The 
following steps are general installation notes and should be used to 
supplement the installation instructions provided by the sensor 
manufacturer.

2.4.1 Installing the Capacitance Level Sensor(s)

Exercise care when installing the capacitance sensor since dents, crimps, 
bends or other physical distortions in the cylindrical capacitor will change 
electrical characteristics, possibly causing calibration errors and/or 
disruption of proper instrument operation. Before installing the sensor, 
review the “Calibrating the Sensor Transmitter” on page 33 to determine 
what, if any, calibration procedures may be necessary prior to operation.

Note

The coaxial interconnecting cables and the transmitter should be mounted in 
such a manner as to avoid large temperature changes such as those 
encountered in the path of dewar vents.

1. Carefully remove the sensor from the shipping container and 
remove all packaging material.

Note

If there is any shipping damage, save all packing material and contact the 
shipping representative to file a damage claim. Do not return the instrument 
to AMI unless prior authorization has been received.

2. Install the sensor in the vessel using the specified fitting of the 
sensor.

Caution

-Ensure the sensor is mounted with the top vent hole located inside of the 
cryostat.

-Avoid installing in a location where icing may occur. Ice formations or 
moisture buildup on the BNC connector may cause the sensor to short out 
indicating a higher liquid level than actually exists.

-Exercise care when installing the sensor since dents, crimps, bends or other 
physical distortions in the thin wall capacitor will change electrical 
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characteristics possibly causing calibration errors and/or disruption of 
proper instrument operation.

2.4.2 Installing the Liquid Helium Level Sensor(s)

1. The sensor must be mounted with the electrical leads at the top.

2. For minimum losses, mount the liquid helium sensor so that warm 
helium gas rising from the sensor can pass directly out of the dewar 
without contacting surfaces at 4.2K.

3. Do not mount the sensor in restricted areas (tubes, etc.) where the 
liquid level around the sensor might be depressed by pressure 
differences in the gas. Do not cover the holes in the sensor.

4. The sensor may be mounted by taping or clipping it to an 
appropriate support structure. Do not exert excess pressure on the 
sensor with the mounting device to avoid crushing the tube. Avoid 
constraining both ends of the sensor and allow for contraction of the 
sensor during cooldown.

Caution

Do not operate the sensor in a vacuum. Operating the sensor in a vacuum 
may cause thermal damage and/or destruction of the superconducting 
filament sensor. Do not inadvertently turn the instrument on with the sensor in 
an evacuated chamber. Operation in pumped liquid helium environments is 
acceptable to 1K as long as liquid helium is present.

5. Avoid installing in a location where icing (frozen water or gas) may 
occur since ice formations may cause erratic operation. Ice 
formation on the NbTi filament may stop the propagation of the 
normal (resistive) zone before it actually reaches the liquid/gas 
interface. This will give an indication of a higher helium level than 
actually exists.
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6. Connect the sensor to the Model 1800 LHe Level Transmitter 
connector. The liquid helium level sensor leads are color coded:

2.5 Connecting the Transmitter(s) to the Sensor(s)

Caution

The transmitter(s) must be located in an environment where the background 
field is less than 500 gauss.

2.5.1 Connecting a Capacitance Transmitter to a Sensor

The transmitter unit may be connected directly to the BNC connector on 
the capacitance level sensor or it may be connected with a 6 foot length of 
RG-59/U coaxial cable.

Note

If a section of coaxial cable is used to connect the capacitance level sensor to 
the transmitter, in order to maintain system performance and accuracy, the 
cable must be Trompeter TCC-75-2 and should not be longer than 6 feet [1.83 
m]. If a longer length section of coaxial cable is necessary, please discuss 
with an Authorized AMI Technical Representative.

Caution

Moisture or contaminants in any of the BNC coaxial connectors can short out 
the sensor and cause an erroneous readings or transmitter failure. A pack of 
non-conductive electrical connection lubricant (ECL or “Dielectric Tune-up 
Grease”) has been included with the liquid level sensor packaging to reduce 
the possibility of this occurring.

To connect the transmitter unit to either the BNC connector on the 
capacitance level sensor or the coaxial cable:

Table 2-1. LHe Level Sensor Wire Identification

Wire
Function

Teflon Insulation
Color

Formvar Insulation
Color

I+ Red Red

V+ Blue Green

V- Yellow Natural

I- Black Blue
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1. Apply a small amount of ECL to any of the BNC connectors that 
may be exposed to moisture. 

2. Mate the ECL-coated connectors then remove any excess ECL from 
the outside of the connector. 

3. Cover the ECL-coated connections with a short section of heat-
shrink tubing, also included, for added moisture protection.

Figure 2-1. Transmitter connected directly to 
the capacitance level sensor
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Note

MSDS sheets for the ECL are available upon request.

2.5.2 Connecting a Liquid Helium Level Transmitter to a Sensor

The transmitter is connected to the level sensor with a 4-conductor cable 
which has a 9-pin D-sub male connector on one end that mates with the 
connector on the transmitter unit. The other end of this cable will be 
terminated with a connector to mate with the instrumentation feed 
through connector on the cryostat. This connector is typically a multi-pin 
circular type connector.

Prepare the sensor to be connected to the instrument by soldering the 
sensor leads to a male 9-pin D-Sub connector which will connect to the 
female 9-pin D-Sub connector on the transmitter. Refer to the Appendix of 
this manual and the AMI sensor manual for the proper pin out and wire 
color connections. Connect the sensor to the connector on the transmitter.

Figure 2-2. Transmitter connected to the capacitance 
level sensor with coaxial cabling
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Warning

Although the sensor connector terminals are isolated from earth ground and 
therefore touching one terminal is not hazardous, the voltage between 
terminals is at a hazardous potential. The sensor connector is for use with an 
AMI LHe sensor and the wiring for the sensor is to have no live parts which 
are accessible. Conductors connected to its terminals must be insulated from 
user contact by basic insulation rated for 150 VAC (Category I).

The lead wire for the sensor may be sized by the following equation:

where R is the maximum allowable resistance (in ohms) for each lead wire 
from the instrument to the sensor, and L is the active length of the 
connected helium level sensor in inches. Tables for active sensor length vs. 
lead wire distance are provided below. 

Table 2-2. Minimum recommended wire gauge for stranded, tinned-
copper lead wire

Distance

R=367 R=315 R=263 R=211 R=107 R=3.2

L=10” L=20” L=30” L=40” L=60” L=80”

10 ft.

36 AWG 36 AWG 36 AWG 36 AWG
36 AWG

34 AWG

20 ft.
30 AWG

30 ft.

40 ft. 28 AWG

50 ft. 27 AWG

100 ft. 24 AWG

200 ft. 22 AWG

500 ft. 32 AWG 16 AWG

R 420 5.21L–=
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2.6 Connecting the Transmitter(s) to the Instrument

Each transmitter must be connected to the 
Model 1800 instrument using Category 5 
(Cat5), or better, twisted pair Ethernet cable. 
An Ethernet cable is supplied with each 
transmitter unit. Longer or shorter cables 
may be used as necessary.

For applications requiring a single sensor 
there will be a single transmitter. Refer to 
the following diagram for connections. Figure 2-3. Cat 5 computer 

networking cable

Figure 2-4. System interconnects with a single capacitance level sensor
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If two or more sensors are used with a single instrument, connect the 
instrument to the transmitters using a Power Over Ethernet (POE) switch 
as follows. If a non-POE switch is used, POE injectors must be used 
between the switch and each transmitter to provide power to each 
transmitter.

Figure 2-5. System interconnects with a single liquid helium level sensor
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If the transmitter is connected to the sensor with a length of coaxial cable, 
the a 6 ft standard length cable, with part number of EH2351, is available 
from AMI. Contact the factory for details.Speak to an AMI Sales Engineer 
before using cables longer than 6 feet.

Figure 2-6. System interconnects with two capacitance level sensors
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Note

If the system is an Autofill system, proceed to section “Setting Up an Autofill 
System” on page 21. If the installed capacitance or liquid helium level 
sensor(s) are used for indication only (not autofill), proceed to “Energizing 
the Instrument” on page 30.

2.7 Setting Up an Autofill System 

Autofill systems are useful in applications where a dewar must be kept 
constantly full without operator intervention.

To create an autofill system, at least one cryogenic liquid source must be 
attached to the target or level controlled dewar via a solenoid-controlled 
valve. Valves will be controlled by the Model 1800 Instrument. 

2.7.1 Description of Typical Autofill Systems

AMI Autofill systems are configured in one of three ways, either Standard 
Autofill, Autofill with Pre-Cool option, or Autofill with Auto-Changeover 
option. These configurations are described below.

2.7.1.1 Standard Autofill System

For standard autofill, the system consists of a Model 1800 Instrument with 
either a single or dual valve control option, a level sensor, and a solenoid-
operated flow valve. The instrument makes periodic level measurements 
and based on level or elapsed time, energizes the valve to begin liquid 
transfer. The transfer is stopped when the measured level reaches a user-
determined point.
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Table 2-3. Standard Autofill Setup Description

Number Item

1 Level Sensor for level controlled or target dewar.

2 Transfer line attached to the target dewar and the fill solenoid 
valve on the source dewar.

3 Fill port on target dewar.

4 Coaxial cable connecting the capacitance level transmitter and 
the liquid level sensor.

5 RJ-45 connector labeled SENSOR.

6 IEC60320 C13 socket labeled VALVE 1.

7 Power cord socket.

8 Pressure relief valve.

9 Fill valve.

10 Capacitance transmitter.

11 Power Over Ethernet switch.

Figure 2-7. Model 1800 Instrument in an Autofill configuration
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2.7.1.2 Autofill System with Pre-Cool Option

Pre-cool Autofill systems are useful in applications where a typically very 
small dewar must be kept filled within specific, user defined set points 
without operator intervention. The Pre-Cool Autofill system ensures there 
is a source of cryogenic liquid at the autofill valve before the autofill valve 
is opened to refill the level controlled or target dewar. This system is 
typically needed in small volume target dewars. Without the pre-cool 
option, the large amount of vapor that is allowed to enter the target dewar 
before the transfer line is cooled down to the liquid boiling point can empty 
the target dewar of all liquids before liquid is present at the target dewar 
fill location. The pre-cool setup allows the line cooling vapor to be vented 
by a second solenoid-operated valve before the primary fill valve is opened. 
Maintaining liquid nitrogen level for cooled detectors used in infrared 
spectroscopy systems is a typical application. The pre-cool autofill system 
consists of a level controller with dual valve control option, source dewar, 
transfer line (with pressure relief), valve/manifold assembly, fill tube and 
sensor or flow-through sensor assembly and target dewar. In systems 
where condensation must be kept to a minimum, the transfer line and 
flow-through1 sensor assembly may be vacuum jacketed.

The source dewar is connected by the transfer line to the valve/manifold 
assembly which incorporates two valves and a pressure regulator. The pre-
cool valve feeds the pre-cool vent. The fill valve feeds into the pressure 
regulator and the flow-through sensor assembly. The flow-through sensor 
serves to fill as well as measure the level of cryogenic liquid in the target 
dewar. The flow-through sensor is connected by a coaxial cable to the 
capacitance transmitter and the capacitance transmitter is connected by 
an Ethernet cable to the Model 1800 Instrument.

For autofill with pre-cool, the system consists of a Model 1800 instrument 
with dual valve control option, a level sensor, and two solenoid-operated 
flow valves, called the pre-cool valve and the flow valve. The instrument 
makes periodic level measurements and based on level or elapsed time, 
energizes the pre-cool valve to begin cooling the transfer line. This vent 
valve remains open for a user-set period of time which will allow the line to 
be cooled sufficiently that liquid is present at the flow valve. The vent 
valve then closes and the flow valve immediately opens to begin the liquid 
transfer. The transfer is stopped when the measured level reaches a user-
determined value.

1. A flow-through sensor is an option in the case of a small dewar or a dewar with 
not enough space to accommodate both a standard capacitance level sensor and 
a fill port.



24 Rev 4 

Installation and Calibration
Setting Up an Autofill System 

Table 2-4. Pre-Cool Setup Description

Number Item

1 Level Sensor for level controlled or target dewar.

2 Coaxial cable connecting the capacitance level transmitter and 
the liquid level sensor.

3 RJ-45 connector labeled SENSOR.

4 Transfer line attached to fitting on target dewar.

5 Transfer line attached to source dewar.

6 IEC60320 C13 socket labeled VALVE 1.

7 IEC60320 C13 socket labeled VALVE 2.

8 Power cord socket.

9 Fill valve.

10 Pre-cool valve.

11 Capacitance transmitter.

12 Pre-cool vent tube.

Figure 2-8. Model 1800 Instrument configured as a pre-cool system
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2.7.1.3 Autofill System with Auto-Changeover Option

The autofill with Auto-Changeover is typically used in systems where two 
smaller supply dewars are used sequentially to maintain liquid level in the 
target dewar.

For autofill with Auto-Changeover, the system consists of a Model 1800 
instrument with dual valve control option, a level sensor, and two 
solenoid-operated flow valves, and a level based input or a float switch in 
the primary supply dewar. The instrument makes periodic level 
measurements and based on level or elapsed time, energizes the primary 
fill valve to fill the target dewar. The transfer is stopped when the 
measured level reaches a user-determined value. This autofill cycle 
continues until the instrument determines that the primary supply dewar 
is empty either by a level sensor or float switch in the primary dewar. 
Once the primary dewar is empty, determined by the level based input or a 
float- switch, the autofill will use the secondary supply dewar as a source 
by energizing the secondary fill valve as necessary.

Figure 2-9. Model 1800 Instrument in an auto-changeover configuration
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2.7.2 Autofill System Setup

Caution

A relief valve must be used in autofill systems to ensure no cryogenic liquid 
can be trapped in a transfer line volume where expansion can cause 
damaging pressure. This can occur if the solenoid operated fill valve and the 
supply dewar isolation valve are closed, trapping a cryogenic liquid in a 
confined volume. All AMI transfer line systems include a relief valve to 
preclude this sort of event.

2.7.2.1 Standard Autofill System Setup

For a graphic of the Autofill System setup, see Figure 2-7 on page 22 and 
“Standard Autofill Setup Description” on page 22.

1. Mount the level sensor (1) in the target dewar.

2. Connect the transfer line (2) and fill solenoid valve (9) or supply 
manifold to the source dewar.

Table 2-5. Auto-Changeover Setup Description

Number Item

1 Level Sensor for target dewar.

2 Float switch or level based input.

3 Fill port on target dewar.

4 Transfer line for primary source dewar.

5 Transfer line for secondary source dewar.

6 Coaxial cable connecting the capacitance level transmitter and 
the liquid level sensor.

7 RJ-45 connector labeled SENSOR.

8 IEC60320 C13 socket labeled VALVE 1.

9 IEC60320 C13 socket labeled VALVE 2.

10 Power cord socket.

11 Pressure relief valve.

12 Fill valve.

13 Capacitance transmitter.
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3. Connect the other end of the transfer line to the fill port (3) on the 
valve/manifold (9) of the target dewar.

4. Connect the sensor coaxial cable (4) between the BNC connector on 
the liquid level sensor (1) and the BNC connector on the 
capacitance level transmitter (10).

5. Using the CAT5 Ethernet cable, connect the capacitance level 
transmitter (10) to the Model 1800 Instrument RJ-45 connector 
labeled SENSOR (5) or to a POE Ethernet switch (11) connected to 
the SENSOR connector on the Model 1800 Instrument.

6. Connect the solenoid valve (9) to the IEC60320 C13 valve socket1 
on the Model 1800 Instrument rear panel labeled VALVE 12 (6). 

7. Connect the IEC320 C14 inlet connector and instrument power 
cord (7) to an appropriate power source.

8. Proceed to “Energizing the Instrument” on page 30.

2.7.2.2 Autofill System with Pre-cool Option Setup

For a graphic of the Autofill System setup, see Figure 2-8 on page 24 and 
“Pre-Cool Setup Description” on page 24.

1. Mount the liquid level sensor (1) in the target dewar.

Note

It is very important that the valve/manifold assembly be adequately supported 
to prevent undue strain on the flow-through sensor assembly. Adjustable 
stands and clamps such as those used for laboratory glassware are ideal for 
supporting the manifold/valve assembly.

2. Connect the sensor coaxial cable (2) between the BNC connector on 
the liquid level sensor and the BNC connector on the capacitance 
level transmitter (11).

1. All valve sockets must be IEC60320 C13 type sockets.
2. The fill valve can be plugged into the VALVE 2 socket if the instrument is 

equipped with the dual fill valve control option. Configure the instrument to use 
the appropriate socket. See Figure 2-7 on page 22.



28 Rev 4 

Installation and Calibration
Setting Up an Autofill System 

3. Using the CAT5 Ethernet cable, connect the capacitance level 
transmitter (11) to the Model 1800 Instrument RJ-45 connector 
labeled SENSOR (3) on the rear panel.

4. Connect the liquid supply line (4) to the fitting on the target dewar.

Note

A sensor connects to the pressure regulator of the valve/manifold assembly 
with a flare fitting. When attaching the flare fittings, carefully engage threads 
to prevent cross-threading. 

5. Connect the transfer line (5) to the source dewar and then to the 
valve/manifold (9) assembly. The transfer line also uses flare 
fittings at both ends.

6. Connect the fill solenoid valve (9) to the valve socket labeled VALVE 
1 (6) on the rear of the instrument.

7. Connect the pre-cool solenoid valve(10) to the valve socket labeled 
VALVE 2 (7) on the rear of the instrument.

8. Connect the IEC320 C14 inlet connector and instrument power 
cord (8) to an appropriate power source.

9. Proceed to “Energizing the Instrument” on page 30.

2.7.2.3 Autofill System with Auto-Changeover Option Setup

For a graphic of the Autofill System setup, see Figure 2-9 on page 25 and 
“Auto-Changeover Setup Description” on page 26.

Note

If a low level limit switch is used in the primary supply dewar, the switch will 
be connected to pins in the AUX I/O 1 connector on the rear panel of the 
instrument. Contact AMI Technical Support for assistance with other 
configurations.

1. Install the target dewar liquid level sensor (1) in the target dewar.
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2. Install the float switch (2) or level based input in the primary 
source dewar.

3. Connect the valve/manifold assembly (12) to the fill port (3) on the 
target dewar.

4. Connect the transfer line (4) between the primary source dewar 
and to the valve/manifold assembly (12).

5. Connect the transfer line (5) between the secondary source dewar 
and to the valve/manifold assembly (12).

6. Connect the coaxial cable (6) to the BNC connector on the target 
dewar liquid level sensor (1) and to the BNC connector on the 
target dewar capacitance level transmitter (13).

7. Using the CAT5 Ethernet cable, connect the capacitance level 
transmitter (13) to the Model 1800 Instrument RJ-45 connector 
labeled SENSOR (7).

8. Connect the primary supply dewar solenoid valve (12) to the IEC 
320 C13 socket on the instrument rear panel labeled VALVE 1 (8).

9. Connect the secondary supply dewar solenoid valve (12) to the IEC 
320 C13 socket on the instrument rear panel labeled VALVE 2 (9).

10. Connect the IEC320 C14 inlet connector and power cord (10) to an 
appropriate power source.

11. Proceed to “Energizing the Instrument” on page 30.
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2.8 Energizing the Instrument

1. Turn the power switch on the 
rear panel of the instrument to 
the ON ( | ) position. The green 
LED above the POWER button 
on the front panel will illuminate. 
The display will briefly show the 
Firmware Version, Firmware 
Version date, and Progress in 
loading the firmware.

Once the firmware has finished 
loading1, the Sensor 
Measurements screen is 
displayed. The "No 
Measurements" annunciator 
indicates that there are no Sensor 
Transmitters assigned to the 
Model 1800 Instrument.

2.9 Claiming a Sensor Transmitter

The instrument must discover and claim the Sensor Transmitter(s) on the 
sensor network in order to display the transmitter information. The 
transmitter energizes the corresponding sensor, performs measurements, 
and then sends the information to the instrument in digital form. There 
must be at least one and up to eight transmitters claimed by a Model 1800 
Instrument. For cases where more than one Sensor Transmitter is used, 
the sensor network must be connected to a POE-enabled hub or switch 
which is connected to the Model 1800 Instrument. All Sensor Transmitters 
must be powered by a POE-enabled device if not connected directly to the 
SENSOR port on the rear of the instrument.

1. Press the MENU button on the 
front panel. The first page of the 
Main Menu will be displayed.

2. Press the down arrow () once 
or the up arrow () four times 
on the keypad to move to the 
Sensors selection.

1. Loading the firmware takes approximately 5 seconds.
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3. Press ENTER to choose the 
Sensors functions.

4. The Sensors Menu is displayed. 
Press the up arrow () to move to 
the Discover selection and press 
ENTER.

5. Select All and press ENTER.

Note

When adding a Sensor Transmitter to 
a system previously configured, use 
the Unclaimed option to claim 
Sensor Transmitters for the instrument 
that are not claimed and managed by 
another Model 1800 Instrument on the 
same computer network. Do not claim 
Sensor Transmitters that are claimed 
by other Model 1800 Instruments.

The display will show None Discovered until a Sensor 
Transmitter is found.

Note

It could take up to two minutes for the 
Model 1800 Instrument to discover a 
Sensor Transmitter on the network.
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Once a Sensor Transmitter is 
found, the display shows the type 
of Sensor Transmitter and its 
corresponding media access 
control (MAC) address.

Note

CAP indicates a capacitance-based 
level Sensor Transmitter and SUP 
indicates a superconductivity-based 
level transmitter for measuring liquid helium levels.

6. Press ENTER to display page 
one of the Sensor Transmitter 
information. 

7. Press ENTER a second time to 
display page two of the Sensor 
Transmitter information. Press 
ENTER to Claim the sensor. 

Once the claim process has been 
completed, an asterisk appears 
after the sensor MAC address.

8. Press MENU to exit the menu 
structure. The level sensor must 
be calibrated with the 
transmitter prior to use. Refer to 
the next section, “Calibrating the 
Sensor Transmitter” on page 33, 
for calibration instructions.
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2.10 Calibrating the Sensor Transmitter

2.10.1 Calibrating a Capacitance Sensor Transmitter

Each Model 1800 Instrument capacitance Sensor Transmitter combination 
must be calibrated before use.

Caution

Before calibrating, the Sensor Transmitter must be claimed by the Model 
1800 Instrument and the calibration set name, sensor serial number, and 
sensor physical parameters must be entered. Refer to “Claiming a Sensor 
Transmitter” on page 30 for more information on claiming a Sensor 
Transmitter. Refer to “Naming the Calibration Set” on page 38, “Entering the 
Sensor Serial Number” on page 40, and “Setting the Sensor Physical 
Parameters” on page 40 for further information on pre-calibration 
procedures.

Free Air Calibration should be performed for all sensors to create a 
benchmark calibration to be used if the sensor is damaged during use and 
must be replaced.

2.10.1.1 Capacitance Sensor Transmitter Calibration Methods

As a quick guide for selection of the best calibration method available, a 
calibration selection diagram is presented in Figure 2-20. If the 
instrument and sensor are purchased as a unit from AMI, then the factory 
calibration, including sensor serial number and sensor physical parameter 
information entered at the factory, will be adequate in most cases. 
However, for the exceptions noted in the following paragraphs (which are 
approximate calibrations), the customer should perform a more accurate 
open dewar or closed dewar calibration if at all possible. A customer-
performed calibration is also required for sensors that are purchased as a 
separate item from the instrument, since the instrument and sensor were 
not both available for calibration at AMI facilities.

The most straightforward calibration method is the Open Dewar 
Calibration which requires the customer to have access to a filled dewar 
where the full active length of the sensor can be dipped. The Closed Dewar 
Calibration method can be performed in situations where it is not feasible 
for the customer to dip the sensor into an open dewar, such as situations 
where the target liquid is under pressure. The closed dewar calibration is 
more complex and requires initial preparations to insure success.

Occasionally customers ask AMI to calibrate an instrument and Sensor 
Transmitter for a liquid which is not available at AMI for calibration 
purposes and/or for a sensor which is too long to be calibrated at our 
facilities. For the case of the target liquid being unavailable, AMI uses 
liquid nitrogen as the reference liquid and an Approximate Calibration is 
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performed using mathematical manipulation of the ratio of the dielectric 
constants between liquid nitrogen and the desired liquid. The technique is 
intended to provide the instrument with an approximate calibration so 
that it can be used immediately by the customer. However, the customer is 
still expected to perform a more accurate calibration where feasible, such 
as the open dewar or closed dewar calibration, with the target liquid.

Caution

Before re-calibrating a Sensor Transmitter that was calibrated at AMI for a 
target liquid other than nitrogen, access the Max Cal and Min Cal screens 
from the Advanced Calibration Menu and edit the Approx Cal field to the -
none- value. See “Approximate Calibration - Target Liquid Selection” on 
page 59 for more information. 

For the case where a sensor is too long to be calibrated in AMI facilities, 
AMI performs a partial length open dewar calibration in liquid nitrogen, 
and then calculates the maximum calibration point. A dielectric ratio (i.e. 
approximate calibration factor) may also be subsequently used to adjust 
for a target liquid other than liquid nitrogen. The customer is expected to 
perform a more accurate open dewar or closed dewar calibration if feasible.

Note

All calibration procedures specified in the sections of this document are 
capacitance-Sensor Transmitter specific.
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•For the Open Dewar Calibration procedure, see  “Open Dewar 
Calibration” on page 50.

•For the Closed Dewar Calibration procedure, see  “Closed Dewar 
Calibration” on page 53.

•For the Approximate Calibration procedure, see  “Approximate 
Calibration” on page 58.

2.10.1.2 Capacitance Sensor Transmitter Calibration Menu

Three pieces of information are required for complete Sensor Transmitter 
calibration:

1. Sensor Length (refer to “Entering the Sensor Physical Parameters” 
on page 43)

Figure 2-20. Calibration Selection Diagram
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2. Max Cal (Maximum liquid level Calibration)

3. Min Cal (Minimum liquid level Calibration.)

Use the following procedure to enter sensor information for the Sensor 
Transmitter calibration.

1. From the Sensors Menu, press 
the down arrow on the keypad 
(), if necessary, to select View/
Modify and press ENTER.

2. The claimed Sensor Transmitters 
will be listed by name1. If 
necessary, use the down arrow on 
the keypad () to select the 
Sensor Transmitter to calibrate 
and press ENTER.

3. The View/Modify Menu, page one 
of three is displayed. Press 
ENTER to move to the second 
page from the first Sensor View/
Modify page.

1. The user can change the name of the Sensor Transmitter. See “Naming the Sen-
sor Transmitter” on page 73.
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4. The View/Modify Menu, page two 
of three is displayed.

5. Press ENTER to move to the 
View/Modify Menu, page three. 
Press the up arrow twice to 
select Calibration and press 
ENTER.

The Calibration Sets screen is 
displayed. If no calibration set 
exists for the Sensor 
Transmitter, the Calibration 
Sets screen displays the "Create 
Cal Set" Option. If calibration 
sets exist for the Sensor 
Transmitter, the screen displays 
a list of the calibration set 
names. The currently active 
calibration set has an asterisk ( * ) to the right of the name. 
Calibration sets with complete calibration information are 
displayed with a check mark next to the calibration set name.

6. With either "Create Cal Set" or 
the calibration set name selected, 
press ENTER to access the 
Calibration Set View/Modify 
Menu.

Note

If the Sensor Transmitter has two 
calibration sets created and a blank 
calibration set is required, delete a calibration set to create an empty 
calibration set. See section 3.3.15, “Deleting the Calibration Set” on page 97 
for more information on deleting a calibration set.
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2.10.1.3 Calibration Set View/Modify Menu

The Calibration Set View/Modify Menu 
allows the user to name the Sensor 
Transmitter calibration set, enter the 
sensor’s serial number and set up 
physical and calibration parameters. 
Once this data is entered, the Sensor 
Transmitter is ready to monitor liquid 
levels.

2.10.1.4 Naming the Calibration Set

Use the following procedure to name the Calibration Set.

1. From the Calibration Set View/
Modify Menu, with Cal Set 
Name highlighted, press ENTER.

2. To set the Calibration Set name, 
press ENTER.

Table 2-7. Calibration Set View/Modify Menu Options

Menu Option Function

Cal Set Name Sets the name of the calibration set for the sensor-transmitter 
combination. A transmitter may have up to 2 calibration sets.

Sensor SN Allows the user to enter the sensor’s serial number (SN). The 
serial number is valuable in the case of sensor replacement.

Physical 
Params

Allows entry of the sensor length and the limits of liquid level 
on the sensor that the instrument will display.

Cal Operations Allows the user to calibrate the locations on the level sensor 
that correspond to the minimum and maximum levels.
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3. Press ENTER again. The 
instrument displays the Cal Set 
Name Edit screen. The triangle 
() in the lower right of the 
screen indicates that the Model 
1800 Instrument is in 
alphanumeric edit mode.

4. Use the left, right, up and down 
arrows on the keypad to select 
the desired letter, number, or special character. Press ENTER on 
the keypad to add the character and move to the next position in 
the name.

Note

-Select the up arrow on the display () to change the letters to upper case and 
the numbers to symbols. Press the up arrow on the display again to return to 
lower case letters and numbers.

-Select the left pointing arrow () to backspace while removing characters in 
the name.

-Select the carriage return ( ) to Enter and Save the name.

- Select the Ins option to insert a space or character in a name.

- Select the del option to delete a space or a character from a name.

5. Use the arrows on the keypad to 
select the carriage return () 
and press ENTER to save the 
name.
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6. The Calibration Set Name screen 
with the assigned Calibration Set 
Name is displayed. Press ESC to 
return to the Calibration Set 
View/Modify Menu.

2.10.1.5 Entering the Sensor Serial Number

In order to be able to identify 
calibrations and settings for a specific 
sensor, enter the sensor’s serial number. The serial number can typically 
be found engraved on the side of the sensor, near the connector end.

Note

If the instrument is purchased with a sensor, the instrument will have this 
information entered prior to delivery.

1. From the Calibration Set View/
Modify Menu, use the down arrow 
() to select Sensor SN and 
press ENTER.

2. The Model 1800 Instrument 
displays the Sensor Serial Num 
screen. Press ENTER to access the 
Sensor Serial Num entry screen.

3. Using the technique outlined in 3 
through 5 on page 39, enter the 
sensor serial number.

2.10.1.6 Setting the Sensor Physical Parameters

Sensor Physical Parameters - Explanation

American Magnetics, Inc. fabricates the liquid level sensor with two vent 
holes; a lower vent hole in the side wall near the bottom which is typically 
the minimum liquid level calibration point and the upper vent hole in the 
sensor side typically near the top of the sensor. The liquid level location 
approximately 2.5 cm (1 in) below the upper vent hole is typically the 100% 
calibration point. The vent holes on the sensor are not at the absolute 
bottom and top of the sensor so that the Model 1800 Instrument can 



Rev 4 41

Installation and Calibration
Calibrating Capacitance Sensor/Transmitters

display liquid level below the zero percent calibration point and above the 
100% calibration point using the Lower Limit and Upper Limit features. 
These features allow the user to have an estimate of how far a dewar is 
under1 or over filled.

Note

If the liquid level rises above the upper vent hole, the accuracy of the 
displayed measurement may read much lower than the actual liquid level. Gas 
is trapped inside the sensor when the liquid level is above the upper vent hole 
causing the liquid to rise within the sensor at a lower rate than the liquid in 
the dewar. 

Typically, the lower vent hole (0% point) is very close to the bottom of the 
sensor so there is not much level reading below zero before the liquid is no 
longer on the sensor at all. See Figures 2-36 and 2-37 on page 43 for sensor 
design and calibration limit information.

The Model 1800 Instrument requires the user to enter the calibrated, or 
active length, (physical distance between the Min and Max calibration 
locations on the sensor) in order for the absolute units function2 (inches, 
cm) to be displayed if desired.

1. If used, the Lower Limit value will typically be entered as a negative number 
which will allow the instrument to display a negative level reading.

2. See “Changing the Display Units” on page 74 for more information.
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Figure 2-36. Sensor
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2.10.1.7 Entering the Sensor Physical Parameters

The Physical Params menu option contains the value settings for the 
sensor length, the lower limit value, and the upper limit value. The user 
must enter the sensor length (Sensor Length) in centimeters. Use the 
Active Length value noted on the level sensor documentation or measure 
the distance between the lower vent hole on the sensor and 1.0 inch (2.5 
cm) below the upper vent hole on the sensor.

Figure 2-37. Capacitance Liquid Level Sensor Calibration 
Limits
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The lower limit value (Lower Limit %) sets the minimum level that the 
instrument reads before displaying -Under-. The user typically sets this 
parameter to a negative value. The default setting in the Model 1800 
Instrument is zero percent (0%). 

The upper limit value (Upper Limit %) sets the maximum level that the 
instrument will read before displaying -Over-. The user typically sets 
this parameter to a value greater than 100%. The default setting in the 
Model 1800 Instrument is 100%. 

2.10.1.8 Setting the Sensor Length

1. From the Calibration Set View/
Modify Menu, use the down 
arrow () to select Physical 
Params and press ENTER.

2. With Sensor Length selected, 
press ENTER.

3. The Model 1800 Instrument 
displays the Sensor Length 
screen with an empty length 
value, meaning no Active Length 
for the sensor has been entered. 
Press ENTER to access the Sensor 
Length entry screen.

4. Use the keypad to enter the 
sensor’s Active Length in 
centimeters. The value may be no more than seven digits.
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Note

Use the Active Length found on the 
level sensor documentation or measure 
the distance between the lower vent 
hole on the sensor and 1.0 in (2.5 cm) 
below the upper vent hole on the 
sensor.

5. After entering the sensor length, 
press ENTER. The Model 1800 
Instrument displays the Sensor 
Length screen containing the 
length value.

6. Press ESC to return to the 
Physical Parameters Menu.

2.10.1.9 Entering a Lower Limit Value

1. On the Physical Parameters 
Menu, use the up and down 
arrows on the keypad to select 
Lower Limit % and press 
ENTER.

2. The Model 1800 Instrument 
displays the Lower Limit value 
screen. 
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3. Press ENTER to access the Lower 
Limit value entry screen.

4. Using the keypad, enter the 
minimum level to which the 
Model 1800 Instrument will be 
displaying as a percentage.

Note

The lower limit value must be expressed as a negative percentage or 0.00%.

Example: To have the Model 1800 Instrument measure 25% below the 
minimum calibration point, enter -25.

5. Press ENTER. The Model 1800 
Instrument displays the Lower 
Limit value screen with the 
entered minimum level value.

6. Press ESC to return to the 
Physical Parameters Menu.

2.10.1.10 Entering an Upper Limit Value

1. On the Physical Parameters 
Menu, use the up and down 
arrows on the keypad to select 
Upper Limit % and press 
ENTER.
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2. The Model 1800 Instrument 
displays the Upper Limit value 
screen. Press ENTER.

3. Press ENTER to access the Upper 
Limit value entry screen.

4. Using the keypad, enter the 
maximum level to which the 
Model 1800 Instrument will be 
measuring as a percentage.

Note

The upper limit value must be expressed as a percentage at or above 
100.00%.

Example: To have the Model 1800 Instrument measure to 50% above the 
maximum calibration point, enter 150.

5. Press ENTER. The Model 1800 
Instrument displays the Upper 
Limit value screen with the 
entered maximum level value.

6. Press ESC to return to the 
Physical Parameters Menu. 
Press ESC again to return to the 
Calibration Set View/Modify 
Menu.

2.10.1.11 Free Air Calibration

The Free Air Calibration provides a baseline measurement of the sensor 
capacitance. If the sensor becomes damaged, a Free Air Calibration can be 
performed on the new sensor and verified against the previous Free Air 
Calibration performed on the old sensor.

Use the following procedure to perform a Free Air Calibration.
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1. From the Calibration Set View/
Modify Menu, use the down 
arrow to select Cal Operations 
and press ENTER.

2. With Free Air Cal selected, 
press ENTER.

3. Press ENTER to access Free Air 
Cal, page 2 of 2.

4. Position the room temperature 
sensor in an air environment, 
outside any cryogenic liquid or 
dewar.

5. Use the right arrow to select 
Calibrate and press ENTER.
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The Free Air Cal - Calibrating 
screen is displayed.

6. Free Air Calibration takes 
approximately ten seconds. When 
the calibration is successfully 
completed, the Free Air Cal - 
Calibration Successful screen is 
displayed. Press ENTER to save 
the calibration.

7. The "Calibration Saved" 
message screen is displayed. 
Press ESC or ENTER to return to 
the Perform Cal Menu. 

The Free Air Cal option is 
checked, indicating a value has 
been saved
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2.10.1.12 Open Dewar Calibration

1. From the Calibration Set View/
Modify Menu, use the down 
arrow to select Cal Operations 
and press ENTER.

2. From the Perform Cal Menu, use 
the down arrow to select Max 
Cal.

3. The Max Cal screen, page one of 
two is displayed. Following the 
directions, slowly insert the 
sensor into the liquid until the 
liquid level rests approximately 1 
in (2.5 cm) below the top sensor 
hole.

Note

During the calibration process, the 
transmitter makes numerous 
measurements of the sensor 
capacitance. It is important to 
maintain the sensor position in the 
liquid for calibration accuracy.

4. Press ENTER on the keypad to 
access the Max Cal screen, page 
two of two.
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Note

Insure that the liquid boil-off rate has 
lessened and the liquid has stabilized 
indicating that the sensor temperature 
has cooled to match the temperature 
of the liquid before performing the 
next step. Doing so makes the 
calibration more accurate.

5. Use the right arrow key () to 
select Calibrate and press ENTER. The location of the liquid level 
on the sensor when the ENTER button is pressed becomes the 100% 
calibration level.

Note

The 100% level should always be lower than the upper hole to insure the 
instrument will always reach 100%. Component drift, pressure variations, 
fluid impurities, etc. could cause the overall sensor capacitance to change 
slightly.

6. The "Calibrating..." message 
screen is displayed and a "Cal 
Successful" message screen is 
displayed when complete.



52 Rev 4 

Installation and Calibration
Calibrating Capacitance Sensor/Transmitters

7. Press ENTER to save the 
calibration.

8. The "Calibration Saved" 
message screen is displayed. 
Press ESC or ENTER to return to 
the Perform Cal Menu.

9. The Perform Cal Menu is 
displayed. Use the up arrow () 
on the keypad to select Min Cal 
and press ENTER.

10. The Min Cal screen, page one of 
two is displayed. Following the 
instructions on the screen, slowly 
position the sensor into the liquid 
to be measured until the level is approximately even with the lower 
vent hole in the sensor.

Note

Having a small amount of liquid in 
contact with the sensor at the MIN 
calibration level helps stabilize the 
sensor capacitance for 0%.
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11. Press ENTER on the Model 1800 
Instrument keypad to access the 
Min Cal screen, page two of two.

12. Use the right arrow key () to 
select Calibrate and press 
ENTER.

13. The "Calibrating..." message 
screen is displayed and a "Cal 
Successful" message screen is 
displayed when complete. Press 
ENTER to save the calibration 
and remove the sensor from the 
dewar.

14. The "Calibration Saved" 
message screen is displayed. 
Press ESC or ENTER exit out of 
the Calibration Menu and return 
to the Perform Cal Menu.

2.10.1.13 Closed Dewar Calibration

A calibration can be performed in a 
closed dewar system by monitoring the liquid level while transferring the 
target liquid to an initially empty or near empty dewar at a constant flow 
rate. This technique works best with dewars of constant cross-sectional 
area over the sensor active length.

The liquid level can be measured by an uncalibrated sensor using the raw 
frequency reading from the Sensor Transmitter. As the liquid first enters 
the dewar, the frequency displayed by the sensor will be at the largest 
value. As the liquid fills the dewar, the frequency will decrease. 



54 Rev 4 

Installation and Calibration
Calibrating Capacitance Sensor/Transmitters

To calibrate an instrument with a sensor in a closed dewar using the 
sensor frequency:

1. Insure the sensor is connected to the Model 1800 Instrument with a 
transmitter and that the Sensor Transmitter has been claimed by 
the instrument. If not, refer to “Claiming a Sensor Transmitter” on 
page 30 for further information.

2. Position the sensor in the closed dewar.

3. On the Model 1800 instrument 
keypad, press MENU. Use the up 
and down arrow keys to select 
Sensors and press ENTER.

4. The Sensors Menu is displayed. 
With View/Modify selected, 
press ENTER.

5. Use the up and down arrow keys 
to select the sensor to calibrate 
and press ENTER.
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6. Press ENTER twice to access the 
third page of the Sensor View/
Modify Menu. With About 
selected, press ENTER.

7. Press ENTER twice to access the 
third page of the About Sensor 
Menu. The Raw frequency value 
is displayed.

8. While watching the Raw 
frequency value, begin filling the 
closed dewar. As the dewar fills, 
the frequency values may vary 
somewhat. When the Raw 
frequency begins to steadily decrease, write down the displayed 
frequency. This value represents the oscillation frequency 
corresponding to when the liquid level has risen to a point where it 
is just on the bottom of the sensor.

9. Continue filling the dewar. When the dewar is full, write down the 
Raw frequency displayed. This value represents the oscillation 
frequency when the liquid level has risen above the usable upper 
limit of the sensor.

Note

It may also be possible to discern when the liquid reaches the sensor upper 
vent hole (1 inch above the 100% point) by monitoring and/or plotting the 
transmitter frequency over time if the tank geometry is uniform over the 
sensor active length and the flow rate is constant. If the transmitter frequency 
is plotted over time, a rate change will be seen as the level passes through the 
location of the upper vent hole.
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10. From the About Sensor Menu, 
press ESC three time to return to 
the Sensor View/Modify Menu.

11. Use the up arrow to select 
Calibration and press ENTER.

12. Use the up and down arrows, if 
necessary, to select the 
calibration set and press ENTER.

13. From the Calibration Set View/
Modify Menu, use the down arrow 
select Cal Operations and press 
ENTER.

14. Use the down arrow to select 
Advanced and press ENTER.
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15. The Advanced Calibration Menu 
is displayed. With Min Cal 
selected, press ENTER. 

16. The Adv Min Cal screen is 
displayed. Press ENTER to make 
the Frequency field editable. 

17. The Advanced Min Cal edit 
screen is displayed. Using the 
keypad, enter the minimum level 
or Lower Limit frequency noted 
during the filling of the dewar 
and press ENTER.

18. Press ESC to return to the 
Advanced Calibration Menu.

19. Use the down arrow to select Max 
Cal and press ENTER.

20. The Advanced Max Cal screen is 
displayed. Press ENTER to make 
the Frequency field editable. 
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21. The Advanced Max Cal edit 
screen is displayed. Using the 
keypad, enter the maximum level 
or Upper Limit frequency noted 
during the filling of the dewar 
and press ENTER.

22. The Advanced Max Cal screen is 
displayed with a value in the 
Frequency field. Press MENU to 
return to the Main Menu.

23. From the Main Menu, press ESC 
to display the measurement for 
all sensors.

2.10.1.14 Approximate Calibration

This procedure is the least accurate 
form of calibration and should be used 
only when the aforementioned 
calibration procedures are not possible. The approximate calibration 
method can be used in cases where the sensor cannot be dipped into the 
target liquid, the full active length of the sensor cannot be dipped into an 
open dewar, or both. Approximate calibration may also be useful for 
situations where the sensor cannot be dipped into the target liquid under 
the expected operating pressure. 

If the target liquid is not available for dipping, a substitute non-conducting 
reference liquid can be used. If the full length of the sensor cannot be 
dipped, then a partial length dip can be performed. If both situations are 
encountered, then a partial length dip can be performed in a substitute 
reference liquid. Use the following procedures to perform an approximate 
calibration.

Note

If the Sensor Transmitter was calibrated at AMI for a target liquid other than 
nitrogen, access the Max Cal and Min Cal screens from the Advanced 
Calibration Menu and edit the Approx Cal field to the -none- value. See 
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“Approximate Calibration - Target Liquid Selection” on page 59 for more 
information. 

Reference Min Cal and Max Cal

A reference calibration must be performed before the approximate 
calibration values are applied.

1. Perform a reference calibration using the steps specified in section 
“Open Dewar Calibration” on page 50. 

2. Note the physical location of the liquid level on the sensor at the 
maximum insertion depth.

Note

If the sensor cannot be dipped into the liquid to at least 1 in (2.5 cm) below 
the upper vent hole, measure the distance on the sensor from the lower vent 
hole to the physical location of the liquid level on the sensor at the maximum 
insertion depth. This is the dipped length value (Ldipped) which will be used 
later in the procedure.

Approximate Calibration - Target Liquid Selection 

1. Press ESC to return to the 
Perform Cal Menu. 

2. Use the down arrow to select 
Advanced and press ENTER.
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3. With Min Cal selected, press 
ENTER.

4. Use the down arrow to select 
Approx Cal and press ENTER 
to make the field editable.

5. Use the up arrow to toggle to the 
available options in the Approx 
Cal field. 

Note

The available liquid options are:

LH2 - Liquid Hydrogen 

LOX - Liquid Oxygen

Ar - Liquid Argon

CH4 - Liquid Methane

Custom - See Custom Approximate Calibrations below.

-none- - Sets the calibration measurement to the default calibration liquid, 
Liquid Nitrogen.
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6. When the target liquid value is 
displayed, press ENTER. The 
Model 1800 Instrument saves the 
Approximate Calibration target 
liquid. 

7. Press ESC to return to the 
Advanced Calibration Menu. Use 
the up arrow to select Max Cal 
and press ENTER.

8. Use the down arrow to select 
Approx Cal and press ENTER to 
make the field editable.

9. Use the up or down arrow to 
toggle to the available options in 
the Approx Cal field. 

10. When the target liquid value is 
displayed, press ENTER. The 
Model 1800 Instrument saves the 
Approximate Calibration target 
liquid.
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11. Press ESC to return to the 
Advanced Calibration Menu. 

Approximate Calibration - Custom Liquid 
Selection 

For a liquid not listed in the Approx Cal 
options, access the Advanced Calibration 
screens for Min Cal and Max Cal listed 
above and use the following procedure to enter a custom liquid.

1. Use the up or down arrow to 
toggle to the available options in 
the Approx Cal field.When the 
field displays Custom, press 
ENTER.

2. The Custom Val field is 
displayed. Use the following 
equation to determine the Approximate Calibration Custom Value 
for Min Cal:

Approximate Calibration Custom Value = 

Where 2 is the dielectric constant for the target liquid and 1 is the 
dielectric constant for the reference liquid.

3. Use the down arrow () to 
access the Custom Val field 
and press ENTER to make the 
field editable.

4. Using the keypad, enter the 
Approximate Calibration 
Custom Value and press 
ENTER.

5. Press ESC to return to the 
Advanced Calibration Menu. 
Use the up arrow to select Max 
Cal and press ENTER.
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6. When the field displays Custom, 
press ENTER.

7. The Custom Val field is 
displayed. Use the following 
equation to determine the 
Approximate Calibration 
Custom Value for Max Cal:

Approximate Calibration Custom Value = (Lactive/
Ldipped

Where: 

— 2 is the dielectric constant for the target liquid

— 1 is the dielectric constant for the reference liquid

— Lactive is the Active Length of the sensor

— Ldipped is the dipped length of the sensor.

8. Use the down arrow () to 
access the Custom Val field 
and press ENTER to make the 
field editable.

9. Using the keypad, enter the 
Approximate Calibration 
Custom Value and press 
ENTER.
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10. Press ESC to return to the 
Advanced Calibration Menu. 

11. Insure that the Approximate 
Calibration Custom Values for 
both Min Cal and Max Cal 
screens are recorded for possible 
use in sensor troubleshooting.

2.10.2 Entering Liquid Helium Sensor Transmitter Parameters

Liquid helium Sensor Transmitters are calibrated at the AMI facility. 
Calibration of these Sensor Transmitters are very accurate. No further 
calibrations is needed.

However, to have the Model 1800 Instrument work correctly, the user 
must enter the sensor serial number and the active length for the sensor 
and activate the calibration set. 

The Liquid helium Sensor Transmitter comes with an established sample 
calibration set. The Calibration Set Name format is mm/dd/yy@AMI, 
where mm is the month, dd is the day, and yy is the year that the Sensor 
Transmitters are calibrated. The sensor length is set to 152.4 cm (60 in).

Enter the sensor serial number using the steps in 2.10.1.5, “Entering the 
Sensor Serial Number” on page 40. 

Set the sensor length to match the active length of the sensor using the 
steps in section 2.10.1.8, “Setting the Sensor Length” on page 44. 

To change the Calibration Set Name, use the steps in sections 2.10.1.4, 
“Naming the Calibration Set” on page 38. 

Caution

Do not select the Cal Operations option on the Calibration View/Modify 
Menu screen. If a Sensor Transmitter recalibration is required, contact an 
authorized AMI Technical Representative.
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This section describes the operation of the Model 1800 Instrument.

3.1 Model 1800 Instrument Power On/Off

3.1.1 Energizing the Model 1800 Instrument

For information on energizing the Model 1800 Instrument, see section 2.8, 
“Energizing the Instrument” on page 30.

3.1.2 De-energizing the Model 1800 Instrument

To de-energize the Model 1800 Instru-
ment, on the front panel, press the 
POWER button. The screen displays the 
“Shutting Down” message and the 
screen goes dark when the shutting 
down process is complete.

When the POWER button is pressed 
with the instrument in the ON condition 
(switch on the back is in the ON position 
and unit is energized), the Model 1800 
Instrument will enter the Low Power mode. In this mode, the display will 
be de-energized and no measurements or control loops will be performed. 
Relays will go to default state (open) and 0-10 V analog output will go to 0 
V and the 4-20 mA analog output will go to 4 mA. In this condition, the line 
power is reduced by approximately 50 percent, to 6 VA. 

Note

In the Low Power mode, the Model 1800 Instrument communication 
ports are not active. Valves will go to closed state. If the Model 1800 
Instrument is in the middle of a fill, the fill will stop.

Caution

Do not use the switch on the back of the Model 1800 Instrument to 
turn off the unit without pressing the POWER button to put the unit 
in Low Power mode first. Doing so results in the 4-20 mA analog 
remaining powered and could result in system memory errors. 
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3.2 Navigating the Instrument Menus

The menu keypad consists of action keys, such as ESC and ENTER, menu 
direction keys such as an arrow key, and number pad keys. The ENTER 
key saves a selected value or opens a selected option from a menu.The ESC 
key displays the screen previous to the current screen or cancels a selec-
tion on a screen.

3.2.1 Menus Overview

The Model 1800 Instrument displays menus on the graphic display to the 
left of the keypad. Press MENU on the menu keypad to display options on 
the graphic display. Options on the Main Menu are:

The Page symbol at the bottom of the 
menu page specifies that there is a sec-
ond page to the menu. With the Page 
symbol selected, press ENTER to page 
down. 

Press ESC (Escape) to return to the pre-
vious menu. All multi-page menus in the 
graphic display respond in the same 
manner to the ENTER and ESC keys.

To select an option from a menu, use the up () and down () arrow keys 
to highlight the option. The page and arrow symbol, Page, come pre- 
highlighted (selected) and unhighlight when the up or down arrow is 
pressed. The page and arrow symbol can be selected like any other option 
using the up and down arrow keys.

Table 3-1. Main Menu Structure

Page 1 Page 2

Sensors - allows the user to discover 
and set parameters for each Sensor 
Transmitter

Analog Inputs - allows the user to enter 
analog input parameters and set analog 
inputs to display

Control Loops - allows the user to set 
Autofill control loop, Autofill 
monitoring, and Autofill exception 
parameters along with enabling or 
disabling the Autofill control loop.

Analog Outputs - allows the user to enter 
analog output parameters

Output Relays - allows the user to enter 
output relay parameters.

Net Setup - allows the user to set and 
change computer network parameters for 
the instrument

Valves - allows the user to change 
valve names

System - allows the user to set or change 
instrument parameters
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To select a field on a screen that may be to the left or right of the selected 
option, use the left arrow () or right arrow () to highlight and select the 
option.

3.2.2 Sensor Measurements Display

The screen displayed when the Model 
1800 Instrument is powered on is the 
Sensor Measurements screen. 

The Sensor Measurements screen dis-
plays the amount of liquid registered by 
each sensor in each dewar. If more than 
four transmitters or other inputs are con-
figured, the remaining measurements 
will be on the second page of the mea-
surements screen.

To access the Dewar Level screen from 
the Sensor Measurements screen, press 
the up or down arrow to select the 
desired Sensor Transmitter and press 
ENTER. The Dewar Level screen for the 
selected Sensor Transmitter is displayed.

The right arrows () denote autofill start 
and stop levels. For autofill, the default 
start level is 20% and the default stop 
level is 80%. The autofill start is also 
called the “B Setpoint” and the autofill 
stop is also called the “A Setpoint.” The 
dash lines (---) denote the lower and upper levels, which are defaulted to 
10% and 90% respectively. See “Specifying the Control Loop Scenario” on 
page 144 for more information on autofill levels. To return to the Sensor 
Measurements screen, press ESC.
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For Liquid Helium (LHe) Sensor Trans-
mitters: The Sensor Measurement 
screen displays the amount of liquid 
helium in the dewar measured by the 
LHe Sensor Transmitter. The Dewar 
Level screen for an LHe Sensor Trans-
mitter contains the same graphic and 
level information as the capacitance 
Sensor Transmitter along with an 
option to update the measurement on 
demand.

For information on menu screens avail-
able from the Dewar Level screen see “Sensor Options Menu” on page 131.

For information on using the FUNCTION 2 (F2) on demand sensor mea-
surement sampling, see “Updating the Sensor Measurement On Demand” 
on page 140.

3.2.3 Display Indicators

The Model 1800 Instrument displays indicators next to Sensor Transmit-
ter measurements and in the status bar to communicate Sensor Transmit-
ter statuses and setting information.
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Table 3-2. Screen Symbols

Symbol
Symbol 
Name

Applicable
Screen Meaning Found in Sections

Text Edit Any screen in 
which the 
numeric values 
are entered 
from the keypad 
or the 
alphanumeric 
values are 
selected and 
entered from a 
text edit screen.

Occurs when the 
screen allows entry of 
user determined 
values.

-2.10.1.4, page 38
-2.10.1.8, page 44
-3.3.1, page 73
-3.4.10.1, page 114
-and other sections 
regarding screens where 
values are entered by 
letter selection or by 
keypad.

Left-Right 
Arrows

Screens in 
which left and 
right arrows 
allow screen 
option 
selections.

Occurs when the left 
and right arrows must 
be used to select 
options on a screen.

-3.2.1, page 66
-3.4.13, page 124
-4.7.3, page 181.

Up-Down 
Arrows

Screens in 
which the up 
and down 
arrows allow 
options within a 
field or option 
selections.

Occurs when the up 
and down arrows must 
be used to select an 
option on the screen or 
a predetermined option 
for a field value.

-2.10.1.14, page 59
-2.10.1.14, page 62
-3.2.1, page 66
-3.3.2, page 74
-and other sections 
regarding screens where 
options are selected using 
the up and down arrow 
keys.

Sensor 
Claimed

Sensor 
Discovery

Occurs next to any 
Sensor Transmitter that 
has been claimed by 
the Model 1800 
Instrument.

-2.9, page 30.

Alarm Any screen Occurs when the Model 
1800 Instrument does 
not receive the 
expected report from 
the sensor or if an 
Autofill control loop 
fails a monitoring 
condition.
Note: The audible 
alarm and the symbol 
displays for a late 
measurement report 
only if the Sensor 
Alarming option is 
Enabled.

-3.3.7, page 77.
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Valve Open 
indicator

Any screen, 
during the 
Valve Check 
Function mode

Occurs during the 
Valve Check Function 
mode to indicate that 
the numbered valve is 
open. The number 1 
indicates valve 1, the 
number 2 indicates 
valve 2

-3.5.8, page 139.

Valve 
Closed 
indicator

Any screen, 
during the 
Valve Check 
Function mode

Occurs during the 
Valve Check Function 
mode to indicate that 
the numbered valve is 
closed. The number 1 
indicates valve 1, the 
number 2 indicates 
valve 2

-3.5.8, page 139.

Sensor 
Alarming

Sensor 
Measurement 
screen

Occurs next to the 
sensor that failed to 
report.
Note: The audible 
alarm and the symbol 
displays only if the 
Sensor Alarming 
option is Enabled.

3.3.7, page 77.

Sensor 
Alarming

Sensor 
Measurement 
screen

Occurs next to the 
sensor that failed to 
report when the Sensor 
Alarming option is 
Disabled.
Note: No audible alarm 
occurs.

Blackout Sensor 
Measurement 
screen

Occurs next to the 
sensor that is currently 
in blackout status.

See section 3.3.10.1, 
page 82.

Energize Sensor 
Measurement 
screen and 
Dewar Level 
screen

For LHe Sensor 
Transmitters only: 
Occurs when the 
sensor is energized, 
such as during a 
sensor deicing or a 
measurement sample.

-3.3.11, page 88.
-3.5.9.1, page 140
-3.5.9.2, page 141.

Table 3-2. Screen Symbols

Symbol
Symbol 
Name

Applicable
Screen Meaning Found in Sections
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Fill Sensor 
Measurement 
screen

Occurs next to the 
appropriate Sensor 
Transmitter when a 
dewar autofill is in 
progress.

 -4, “Autofill Control 
Loops” on page 143.

Function 1 
(F1) Fill 
Inhibit

Any screen, in 
the status bar

Occurs on all screens, 
specifying that the 
FUNCTION 1 (F1) 
button on the keypad 
starts a Fill Inhibit for 
all Autofill control 
loops.

- 3.5.3,page 134.

Function 2 
(F2) Update

For LHe Sensor 
Transmitters 
only: Sensor 
Measurement 
screen, Dewar 
Level screen, 
and About 
Sensor, page 
three of three.

Indicates that the LHe 
Sensor Transmitter 
Update option is 
available.

-3.3.11, page 88.
-3.4.8, page 110.
-3.5.9.1, page 140

Fill Inhibit 
for all 
Autofill 
control 
loops

Any screen, 
blinking in the 
status bar. 

Closes all valves for all 
Autofill control loops. If 
an Autofill is in 
process, the valves for 
the control loop are 
closed. If Autofill 
control loop 
parameters are met, the 
control loop will not 
start until the user 
cancels the Fill Inhibit 
by pressing the 
FUNCTION 1 button 
on the keypad.

-3.5.3, “Inhibiting All 
Autofill Control Loops 
from the Keypad” on 
page 134.

Inhibited Sensor 
Measurement 
screen

Occurs next to the 
sensor that is currently 
inhibited from 
measuring or filling 
either from an external 
instrument over an 
input channel, from the 
Control Loop option, or 
the Sensor Options 
screen.

-3.3.10.2, page 86
-3.5.4, page 136.

Table 3-2. Screen Symbols

Symbol
Symbol 
Name

Applicable
Screen Meaning Found in Sections
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3.3 Sensor View/Modify Menu

The Sensor View/Modify Menu screen contains Sensor Transmitter spe-
cific information and options to customize each Sensor Transmitter’s set-
tings.

Information 
Alert

Any screen, 
next to the 
option

Indicates that there is 
more information for an 
option or sensor 
measurement that 
requires operator 
attention. To see the 
information on the 
screen, press ENTER.

- 3.5.1, page 131.

Lock Any screen, in 
the status bar

Occurs when an option 
has been locked either 
by a remote command 
or from the Protection 
menu.

 -3.4.3, page 105.

Mute Any screen, in 
the status bar

Occurs when the 
AUDIBLE/MUTE 
key has been pressed. 
When the indicator is 
present, instrument 
sounds are muted. To 
unmute, press the 
AUDIBLE/MUTE 
key again.

-3.5.2, “Muting the Audible 
Alarm” on page 133.

Pre-cool Sensor 
Measurements 
screen

Occurs next to the 
appropriate Sensor 
Transmitter when a pre-
cool is in progress.

 -4.3, page 165.

Remote Any screen, in 
the status bar

Occurs in the status 
bar at the bottom to 
indicate the Model 1800 
Instrument is being 
commanded remotely 
by a computer terminal. 
When in Remote mode, 
the keypad on the 
Model 1800 Instrument 
is not active.

- 5, “Remote Interface 
Reference” on page 185.

Table 3-2. Screen Symbols

Symbol
Symbol 
Name

Applicable
Screen Meaning Found in Sections
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The first page of the Sensor View/Mod-
ify Menu specifies the Sensor Trans-
mitter’s name, the units used for liquid 
measurements, sets the precision dis-
played for measurement, and sets the 
sample frequency for the sensor. 

3.3.1 Naming the Sensor Transmitter

Use the following procedure to change 
the name of the Sensor Transmitter 
from the default name.

1. From the Sensor View/Modify 
Menu, select the Name field and 
press ENTER.

2. The Sensor View/Modify, Name 
Edit screen is displayed. Use the 
left, right, up and down arrows 
on the keypad to select the 
desired letter or number. Press 
ENTER on the keypad to add the 
character and move to the next 
position in the name.

Note

See “Naming the Calibration Set” on page 40 for information on using the 
Name Edit screen.

3. Select the carriage return () 
and press ENTER to save the 
name.

The Sensor View/Modify screen is 
displayed.
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3.3.2 Changing the Display Units

The Model 1800 Instrument displays liquid levels in percent of Max Cali-
bration level, centimeters full, and inches full.

Use the following procedure to change the units used to display liquid lev-
els.

1. From the Sensor View/Modify 
screen, select the Units field.

2. Press ENTER to make the field 
editable. Use the up and down 
arrows to toggle through the 
types of units available. The up 
and down arrow symbol () 
indicates that editing using the 
up and down arrows on the 
keypad is active.

3. When the type of unit desired is 
displayed, press ENTER to select 
it. All the Sensor Transmitter’s 
values display in the unit 
selected.

3.3.3 Changing the Display Units from the Keypad

From any screen, the user can change the display units by pressing the 
Display Units key on the keypad.

To change the display units from any Model 1800 Instrument screen:
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1. From any screen, press the 
Display Units key, labeled both 
DISPLAY UNITS and SHIFT+5, 
on the keypad.

2. If there is more than one Sensor 
Transmitter connected to the 
Model 1800 Instrument, select 
the Sensor Transmitter.

3. Press ENTER. The Sensor 
Transmitter Units screen is 
displayed.

4. Press ENTER to make the field 
editable. 

5. The Units field displays as a 
blank reverse display. Use the up 
and down arrow keys to toggle 
between percent (%), inches (in), 
or centimeters (cm).

6. Press ENTER to save the value.

3.3.4 Changing the Measurement Display Precision

The Measurement Display Precision is the precision with which the Model 
1800 Instrument displays the liquid measurement from the Sensor Trans-
mitter, not the precision of the Sensor Transmitter itself. The number of 
decimal places presented in the measurements the Model 1800 Instrument 
takes can be changed for more or less granularity in the display.

To change the Measurement Display Precision for a Sensor Transmitter:
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1. From the Sensor View/Modify 
screen, select the Precision field 
and press ENTER.

2. Select either one, two, three or 
four decimal places in the 
displayed measurement.

3. Press ENTER to select the 
number of decimal places. The 
sensor measurement is now 
displayed with the number of 
decimal places specified.

3.3.5 For Capacitance Sensor Transmitters: Viewing the Sample Rate

The Model 1800 Instrument expresses the sample frequency for capaci-
tance Sensor Transmitters in terms of the number of seconds between 
samples. 

The sample period on the Model 1800 
Instrument is fixed at one sample or 
measurement per second for capacitance 
level transmitters. The sample period is 
displayed in the Sec/samp field on first 
page of the Sensor View/Modify screen.
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3.3.6 For Liquid Helium Sensor Transmitters: Changing the Sample 
Period

The LHe Sensor Transmitter uses an instrument-controlled constant cur-
rent source for sensor excitation and it returns to the Model 1800 Instru-
ment the resulting level-dependent sensor voltage. Because the current 
causes heat in the liquid helium, the sensor measurement sample period 
can be adjusted to a less frequent level. The sample period determines how 
many minutes between samples when a sample is not requested manually.

To adjust the sample period for an LHe Sensor Transmitter:

1. From the Sensor View/Modify 
Menu, select Mins/samp and press 
ENTER.

2. The Mins/samp field becomes 
editable. Use the up and down 
arrows to change the number of 
minutes between sensor 
measurement samples. Available 
range is one minute (60 seconds) to 
86,400 minutes (60 days). 

3. Press ENTER to save the new 
value. The Model 1800 Instrument will take a sensor measurement 
sample once within the number of minutes specified.

3.3.7 Changing the Late Sample Management Values

The Late Sample Management values 
specify at what point a measurement 
sample is considered “late” due to a loss 
of connectivity with the Sensor Trans-
mitter and what should occur when 
samples are late. A measurement sam-
ple can be late if there is excessive net-
work traffic or if a transmitter is 
inadvertently disconnected from the 
network potentially causing a problem 
with autofill control loops.
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Use Table 3-3 and the following procedure to edit the Late Sample Man-
agement screen.

1. From the Sensor View/Modify 
page, press ENTER to display the 
Sensor View/Modify screen, page 
two.

2. Select Late Sample Mgmt and 
press ENTER. The Model 1800 
Instrument displays the Late 
Sample Management screen.

3. With the Seconds field selected, 
press ENTER to make the field 
editable.

Table 3-3. Late Sample Management Screen Fields

Field Description

Seconds The amount of time in seconds that a sample is late 
before the alarm is activated. Values are two (2) 
through 60 seconds.

Display The measurement value displayed after the 
measurement sample is late. Values are the last 
sample measurement collected (Last Val) or no 

measurement (“------”)
-Use the Last Val option when the late samples are 
due to network traffic. The alarm stops as soon as a 
sample is received from the Sensor-Transmitter.
-Use the no measurement (“------”) option when the 
Sensor Transmitter is connected directly to the 
instrument or directly to a dedicated POE switch.
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4. Select the number of seconds 
between the Model 1800 
Instrument’s loss of connection 
with the sensor and the 
connection lost alarm.

5. After specifying the desired 
number of seconds, press ENTER 
to save the value.

6. Select the Display field and press ENTER.

7. Select the last measurement from 
the sensor (Last Val) or no 
measurement (“------”) for the 
measurement value after a 
measurement sample is late by 
the number of seconds specified 
in the Seconds field.

8. Press ENTER to save the value. 
Press MENU and ESC to return to the Sensor Measurement screen.

If the Model 1800 Instrument cannot 
collect the sample measurement from 
the sensor by the number of seconds 
specified, the Sensor Measurements 
screen displays an alarm icon next to 
the measurement and the Dewar Level 
screen displays the error.

3.3.8 Enabling and Disabling the Sensor Alarm

The sensor alarm sounds when the sensor measurement sample is late or 
an Autofill control loop fails a monitoring condition.

Note

Disabling the sensor alarm prevents the Model 1800 Instrument from 
producing an audible alarm and the Alarm symbol when a sensor 
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measurement sample is late. If an Autofill control loop fails a monitoring 
condition, the audible alarm and Alarm symbol are still produced.

To enable or disable the sensor alarming:

1. From the Sensor View/Modify 
Menu, page three, select Sensor 
Alarming and press ENTER.

2. The Sensor Alarming screen is 
displayed. Press ENTER to 
make the Alarm field editable.

3. Toggle the field to either 
Enabled or Disabled to enable 
or disable the alarm.

4. Press ENTER to save the value.

When the alarm is disabled and a sen-
sor measurement sample is late, no 
Alarm symbol or audible alarm is pro-
duced. The Sensor Alarming symbol is 
a lowercase a rather than a capital A.

3.3.9 Changing the Data Filtration Values

The data filtration is the amount of filtering the Sensor Transmitter per-
forms on the sensor measurement data before displaying it on the Model 
1800 Instrument.

The data filtration function is designed to reduce the measurement “noise” 
reported in the measurement data due to liquid level changes from turbu-
lence in the liquid level surface during a fill operation.
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The Low setting takes five samples, discards the highest two and lowest 
two measurements, and uses the middle sample measurement.

The Medium setting takes ten samples, discards the highest and lowest 
two measurements, and averages the middle six sample measurements.

The High setting takes 20 samples, discards the highest and lowest two 
measurements, and averages the middle 16 measurements.

To change the data filtration value:

1. From the Sensor View/Modify 
page, press ENTER to display the 
Sensor View/Modify screen, page 
two.

2. Select Data Filtration and 
press ENTER.

3. Press ENTER to make the screen 
editable and use the up and down 
arrows to select a data filtration 
level.

4. Press ENTER to save the data 
filtration level.

3.3.10 Establishing Blackout Periods and Measurement Inhibition Chan-
nels

The user can tell the Model 1800 Instrument to inhibit sensor readings for 
specific time periods, called blackout periods, or on demand instances. The 
Model 1800 Instrument creates measurement exceptions through specify-
ing a specific blackout period, by accepting a signal to inhibit measure-
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ments from an outside instrument through an input channel, or by a 
manual command from the Sensor Options screen.

For information on using the Axillary Input to inhibit a measurement, see 
section 3.4.11, “Using Auxiliary and Heater Relays” on page 119. For infor-
mation on inhibiting measurements from the Sensor Options screen see 
section 3.5.4, “Inhibiting Measurements from Sensor Options” on 
page 136.

3.3.10.1 Establishing Blackout Periods

A Blackout Period is a pre-determined period of time the Model 1800 
Instrument does not take sensor measurement samples. A measurement 
blackout period can be valuable when the user must have an undisturbed 
dewar for a specific time period. 

Blackout periods are determined by a start and stop time. Up to four spe-
cific blackout periods can be specified for each Sensor Transmitter. Black-
out periods can overlap. The Sensor Transmitter does not take 
measurements if the enabled blackout periods are active.

To establish a measurement exception through a blackout period:

1. From the Sensor View/Modify 
page, press ENTER to display the 
Sensor View/Modify screen, page 
two.

2. Select Meas Exceptions and 
press ENTER.

3. The Measurement Exception 
screen for the sensor selected is 
displayed. With the Blackout 
Periods selected, press ENTER.
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The Measurement Exception 
Blackout Period screen is 
displayed. Access each blackout 
period screen for each of the four 
blackout periods by selecting 
Page and pressing ENTER.

4. To enter a blackout period start 
time, select the Start field and 
press ENTER. The Blackout Time 
Edit screen for the start time is 
displayed. Use the left and right 
arrows to select the time field to 
change. 

5. Use the up and down arrows to 
select the hour, minute, second 
and a.m. or p.m. value, if 
applicable, for the time to start 
the sensor reporting blackout. 

Note

-The a.m. and p.m. fields exist only 
when the system time is set to 12 hour 
mode. When the system time is set to 
24 hour mode, the a.m. and p.m. field is not displayed. 

-Valid values for the hour field are one to 12 for 12 hour mode and zero to 23 
for 24 hour mode.



84 Rev 4

Operation
Establishing Blackout Periods and Measurement Inhibits

6. Press ENTER to save the 
blackout period start time. The 
Measurement Exception 
Blackout Period screen is 
displayed with the start time 
changed.

7. Select the Stop field and press 
ENTER. The Blackout Time Edit 
screen for the stop time is 
displayed. Use the left and right arrows to select the time field to 
change. Use the up and down arrows to select the hour, minute, 
second and a.m. or p.m. field, if appropriate, for the time to stop the 
sensor measurement blackout.

Note

If the start time and stop time match, 
the Model 1800 Instrument considers 
this a 24 hour blackout and will not end 
the blackout period. The user must 
disable the blackout period on the 
Measurement Exception Blackout 
Period screen.

8. Press ENTER to save the blackout 
period start time. The 
Measurement Exception Blackout 
Period screen is displayed with 
the stop time edited.
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9. Select the Status field and press 
ENTER to make the field 
editable.

10. To activate the blackout period, 
use the up and down arrows to 
toggle the field to the Enabled 
value and press ENTER.

Note

The blackout period will not activate unless the user has changed the status to 
Enabled.

11. Press ESC to return to the 
Measurement Exception screen.

Note

A check mark is displayed next to the 
option that is enabled. If a blackout 
period is enabled, a check mark 
displays next to the Blackout Periods 
option.

12. Press MENU to return to the 
Main Menu and ESC to return to 
the Sensor Measurements screen. 
The sensor measurement for the 
Sensor Transmitter in blackout 
mode displays as “------” or 
with the last valid measurement, 
depending on the Late Sample 
Management setting, and has a 
“B” next to it.
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13. Press ENTER to view the Dewar 
Level screen.

The time under the Meas 
Blackout message indicates how 
much time remains in the active 
blackout period. If the blackout 
period start and stop times are 
the same, indicating that the 
blackout period is without a stop, 
the remaining blackout period 
time does not display.

The level graphic represents the liquid level from the last reported 
measurement sample.

3.3.10.2 Establishing Measurement Inhibition Channels

The Model 1800 Instrument allows a separate instrument to provide a 
measurement inhibit signal indefinitely so that other activities can be per-
formed in the dewar without interference from a sensor report. An exter-
nal device input can be plugged into the Aux I/O 1 connector on the back of 
the Model 1800 Instrument.

Use any of the following input signals to inhibit measurements on Aux I/O 
1: TTL1, TTL2, SW1, and SW2.

Use the pin-out specification in Figure 4 on page 211 and Table 3 on 
page 212 in the Appendix to connect to the Model 1800 Instrument from 
the Aux I/O 1 connector.

Figure 3-1. Model 1800 Instrument rear panel
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To set the Model 1800 Instrument to accept measurement inhibition sig-
nals from a separate instrument:

1. From the Sensor View/Modify 
page, press ENTER to display the 
Sensor View/Modify screen, page 
two. 

2. Select Meas Exceptions and 
press ENTER.

3. Select Meas Inhibit and press 
ENTER. The Model 1800 
Instrument displays the 
Measurement Inhibit screen.

4. Press ENTER to make the Input 
Ch field editable. Toggle through 
the available input channels. 
Options are TTL 1, TTL 2, SW 1, 
and SW 2.

Measurements on the associated 
Sensor Transmitter are inhibited 
whenever the selected inhibit 
channel is active. For SW 1 and SW 2, the associated pins are 
shorted. For TTL 1 and TTL 2, a high TTL signal is present.
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5. Press ENTER to select a channel. 
The Measurement Inhibit screen 
is displayed with the input 
channel saved.

6. Press MENU to return to the 
Main Menu and ESC to return to 
the Sensor Measurements screen. 
The sensor measurement for the 
Sensor Transmitter in inhibit 
mode displays as “------” and has 
an “I” next to it 

7. Press ENTER to view the Dewar 
Level screen.

3.3.11 Liquid Helium Sensor Transmitters: Setting the Update-Mode 
Limit

The user can use the FUNCTION 2 (F2) key on the keypad to continually 
show a sensor measurement. The Update-Mode Limit determines how 
long the sensor will perform a continuous reading, also known as an 
Update, before switching to sample mode, in which the sample is taken 
with the specified period. The Update-Mode Limit is a safety setting so 
that a user cannot set a continuous measurement reading and leave the 
sensor in Update mode, with the sensor energized, indefinitely. If the sen-
sor remains in Update mode indefinitely, the liquid helium in the dewar 
could boil off due to the heat generated when the sensor is energized.

Note

Do not set the Update-Mode Limit to a large period of time. Set the Update-
Mode Limit to only the amount of time required for the on demand sensor 
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measurement. The sensor sample measurement will stay active for the amount 
of time specified for the Update-Mode Limit and the liquid helium in the 
dewar could boil off if set to too large an amount of time.

To set the Update-Mode Limit:

1. From the Sensor View/Modify 
Menu, page two, select the 
Update-Mode Limit option and 
press ENTER.

2. The Update Mode Limit screen 
is displayed. Press ENTER to 
make the time field editable.

3. Use the up and down arrow keys 
to change the time value. Press 
ENTER when complete to save 
the time value.

4. Insure the Status field displays Enabled. If not, select the Status 
field and press ENTER to make the field editable. Use the up and 
down arrow to toggle the Status field to Enabled and press ENTER 
to save the value.

To manually start a sensor measurement sample, from the Dewar Level 
screen for the LHe Sensor Transmitter, press the FUNCTION 2 key. The 
Sensor Transmitter will take the sensor measurement sample for the 
amount of time specified in the Update-Mode Limit screen. 

Press the FUNCTION 2 key again to place the instrument in sample/hold 
mode.

3.3.12 Performing Network Setup

The Model 1800 Instrument and Sensor Transmitters are designed to 
work on either a small private network or a larger plant LAN. The Model 
1800 Instrument and each Sensor Transmitter comes with a media access 
control (MAC) address assigned and programmed. The default network 
name for the Model 1800 Instrument and each Sensor Transmitter is 
derived from the MAC address. The user can change the network names, if 
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needed, so that the devices can be accessed on a computer with a specific 
network name.

The Sensor Transmitters have IP addresses that can be Dynamic Host 
Configuration Protocol (DHCP) from a network server, DHCP from the 
Model 1800 Instrument, or a static IP address that is set in the Network 
Setup screen. The Model 1800 Instrument has a weak DHCP server that is 
submissive to any other DCHP server in the network. The Model 1800 
Instrument and claimed Sensor Transmitters communicate in a DHCP 
setting on initial setup. The Model 1800 Instrument assigns either DHCP 
or static addresses for only the Sensor Transmitters that it claims.

Note

DHCP servers assign network IP addresses as long as the unit is on the 
network. Once the unit is turned off, the DHCP network address returns to the 
IP address to the address pool. 

3.3.12.1 Changing Network Names

To change the network name for a Sensor Transmitter:

1. From the Sensor View/Modify 
page, press ENTER two times to 
display the Sensor View/Modify 
screen, page three.

2. Select Net Setup and press 
ENTER.

3. The Model 1800 Instrument 
displays the Network Name 
screen. Press ENTER to make the 
network name editable.
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4. Use the left, right, up and down 
arrows to select a letter to add to 
the name. Press ENTER to add 
the letter to the name.

Note

See “Naming the Calibration Set” on 
page 40 for information on using the 
Name Edit screen.

5. After entering the network 
name, use the arrows on the 
keypad to select the carriage 
return arrow () and press 
ENTER to save the network 
name.

The Model 1800 Instrument 
displays the Network Name 
screen with the new name 
entered.

3.3.12.2 Assigning the Network Addresses

When setting up the Model 1800 Instrument and Sensor Transmitter 
units, all units are established as DHCP and will automatically establish a 
connection over the network. If necessary, the Sensor Transmitter can be 
changed from dynamic to static addressed unit.

Note

- If static IP addresses are required for the Model 1800 Instrument or the 
Sensor Transmitters and information is needed to establish the static IP 
addresses, contact a system or network administrator.

- If the Late Sample Management is set to alarm when the Model 1800 
Instrument loses contact with the sensor, changing the Sensor Transmitter’s 
network address to static IP could cause an alarm to occur. Verify that the 
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Sensor Transmitter’s IP address is valid for the network to insure the Sensor 
Transmitter and the Model 1800 Instrument have continued connectivity. If 
necessary, see a system administrator for networking information.

- When changing the Sensor Transmitters and Model 1800 Instrument from 
DHCP to static IP addresses, change the Sensor Transmitter to a static IP 
address first before changing the Model 1800 Instrument IP address. 

To change from a DHCP address setting to a static network address set-
ting and assign static network addresses to the Sensor Transmitter:

1. From the Sensor View/Modify 
screen, press ENTER twice to 
display the Sensor View/Modify 
screen, page three.

2. Select Net Setup and press 
ENTER.

3. The Net Setup Menu is 
displayed. Select Address 
Assignment and press ENTER.

4. The Address Assignment screen 
is displayed. Press ENTER to 
make the screen editable. To 
make the IP address assignment 
an enter-able address, select 
Static.
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5. Press ENTER to save the Address 
Assignment value as Static. 
Press ESC to return to the Net 
Setup Menu screen.

From the Static Settings Menu, 
the IP address, Netmask and 
Gateway must be set.

3.3.12.3 Assigning the Static IP Address

To set the IP address:

1. Select Static Settings and 
press ENTER.

2. The Model 1800 Instrument 
displays the Static Setting Menu. 
With IP selected, press ENTER to 
access the IP screen

3. The IP screen is displayed. Press 
ENTER to make the IP address 
editable.
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4. The Edit IP screen is displayed. 
Use the up and down arrows to 
change the selected number of the 
IP address up and down. Use the 
left and right arrows to move to 
the next section of the IP address.

5. After entering the appropriate IP 
address, press ENTER. The IP 
screen with the new value is 
displayed.

6. Press ESC to return to the Static 
Settings Menu screen. 

3.3.12.4 Assigning the Netmask Address

To assign the Netmask address:

1. From the Static Settings Menu, 
select Netmask and press 
ENTER.

2. Use the same technique as 
described in 3.3.12.3 “Assigning 
the Static IP Address”, steps 3 
through 6 to set the Netmask 
address.
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3.3.12.5 Assigning the Gateway

To assign the Gateway:

1. From the Static Settings Menu, 
select Gateway and press ENTER.

2. Use the same technique as 
described in 3.3.12.3 “Assigning 
the Static IP Address”, steps 3 
through 6 to set the Gateway.

3.3.13 Adding a Calibration Set

The Model 1800 Instrument allows two 
calibration sets for each Sensor Trans-
mitter which gives the user the opportu-
nity to use two different sensors on one transmitter or, for capacitance-
based sensors, the same Sensor Transmitter in two different liquids.

To create a new calibration set for a Sensor Transmitter that has an estab-
lished calibration set:

1. From the Sensor View/Modify 
screen, page three, select 
Calibration and press 
ENTER. 

2. The Calibration Sets screen is 
displayed. Select -empty cal 
set- and press ENTER. 
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The Calibration Set View/
Modify Menu screen is 
displayed. 

3. Refer to the following sections 
for instructions on completing 
the Sensor Transmitter 
calibration information based 
on the type of Sensor 
Transmitter.

• For capacitance Sensor Transmitters, refer to section 2.10.1.3, 
“Calibration Set View/Modify Menu” on page 38.

• For liquid helium (LHe) Sensor Transmitters, refer to section 
2.10.2, “Entering Liquid Helium Sensor Transmitter 
Parameters” on page 64.

3.3.14 Activating a Calibration Set

If the Sensor Transmitter has only one calibration set or a calibration is 
being entered for the first time, the completed calibration information for 
the Sensor Transmitter activates the calibration set.

If the Sensor Transmitter has more than one calibration set, the user must 
activate the calibration set to be used, even if the values have recently 
been changed.

To activate a calibration set:

1. From the Calibration View/
Modify Menu screen, press 
ESC to display the Calibration 
Set Options screen.
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2. Select the Activate option 
and press ENTER.

3. The Calibration Sets screen is 
displayed with an asterisk ( * ) 
next to the activated 
calibration set.

3.3.15 Deleting the Calibration Set

To delete a calibration set associated with a Sensor Transmitter:

1. From the Calibration View/
Modify Menu screen, press ESC 
to display the Calibration Set 
Options screen.

2. Select Delete and press 
ENTER. The Delete 
Confirmation message is 
displayed.

3. Select Yes and press ENTER. 
The Calibration Sets screen 
displays with one active 
calibration set and an empty 
calibration set.

3.3.16 Viewing the Sensor About Screens

The screens available under the About option on the Sensor View/Modify 
screens lists specifics about the Sensor Transmitter, including the Raw 
Frequency Reading of the sensor itself.

To view the Sensor Transmitter About screen:
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1. From the Sensor View/Modify 
screen, page three, select About 
and press ENTER.

2. The About Sensor screen, page 
one is displayed. Press ENTER to 
page through the About Sensor 
screens.

Table 3-4. About Sensor, page 1

Field Description

Type The type of Sensor Transmitter. Values are 
either CAP for capacitance or SUP1 for liquid 
helium (LHe).

Hw The hardware version for the Sensor 
Transmitter.

Fw The firmware version for the transmitter 
software.

SN The serial number of the transmitter.
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3.3.17 Viewing the Sensor Raw Frequency Reading

The Model 1800 Instrument interprets the raw frequency reading of the 
sensor to determine the liquid level. 

Table 3-5. About Sensor, page 2

Field Description

MAC The media access control (MAC) address 
assigned to the transmitter.

IP The IP address assigned to the transmitter.

Mfg The date the transmitter was manufactured.

Temp The internal temperature of the transmitter box.
NOTE: This is not the temperature of the sensor.

Table 3-6. About Sensor, page 3

Field Description

Raw The raw frequency reading from the sensor. For 
capacitance sensors, the reading is in hertz. For 
LHe sensors, the reading is in volts.
The About Sensor screen, page 3 for LHe 
sensors also allows the user to do an on 
demand sensor measurement sample using the 
FUNCTION 2 (F2) key. See section 3.5.9.1, 
“Updating the Sensor Measurement On 
Demand” on page 140.
Note: The Sensor Transmitter Raw reading is 
available without calibration.
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To view the sensor raw frequency reading:

1. From the Main Menu, select 
Sensors and press ENTER.

2. The Sensors Menu is displayed. 
With View/Modify selected, 
press ENTER.

3. Use the up and down arrow keys 
to select the sensor to calibrate 
and press ENTER.

4. Press ENTER twice to access the 
third page of the Sensor View/
Modify Menu. With About 
selected, press ENTER.
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5. Press ENTER twice to access the 
third page of the About Sensor 
Menu. The Raw frequency value 
is displayed.

For capacitance sensors, the reading is 
in hertz. For LHe sensors, the reading is 
in volts.

See section 3.5.9.1, “Updating the Sensor 
Measurement On Demand” on page 140 
for information on performing an on 
demand sensor measurement sample 
using the FUNCTION 2 (F2) key from 
the About Sensor screen for LHe Sensor Transmitters.

3.3.18 Unclaiming the Sensor Transmitter

The About Sensor, page four, allows the user to unclaim a claimed Sensor 
Transmitter. Unclaiming the Sensor Transmitter allows it to be moved to 
a different Model 1800 Instrument or be used with another instrument.

To unclaim a Sensor Transmitter:

1. From the Sensor/View Modify 
screen for the selected Sensor 
Transmitter, use the Pageicon 
to move to the About Sensor 
screen, page four.
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2. Press ENTER. The Unclaim 
confirmation option is displayed.

3. Select Yes and press ENTER to 
unclaim the Sensor Transmitter. 
The Sensor View/Modify Claimed 
Sensor Transmitters screen is 
displayed, showing the 
remaining claimed Sensor 
Transmitters. 

3.4 System Menu Options

The System option on the third page of 
the Main Menu displays the System 
Menu.

The System Menu allows the user to 
change attributes on the Model 1800 
Instrument.

3.4.1 Adjusting the Display Brightness

The Model 1800 Instrument display brightness level can be adjusted. The 
adjustment levels are one for the dimmest level to eight for the brightest 
level. 

To adjust the display brightness:
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1. From the System Menu, select 
Brightness and press ENTER.

2. The Brightness screen is 
displayed. Press ENTER to make 
the screen editable.

3. Use the up and down arrows to 
change the brightness level. Press 
ENTER to save the brightness 
level selected.

4. Press ESC to return to the 
System Menu screen.

3.4.2 Adjusting the Audible Signal and Alarm Volume

The Model 1800 Instrument audible signal sounds when:

• An error has occurred, such as an invalid command sent or 
button pressed

• Filling a dewar manually, if specified, as an audible level 
indicator.

The alarm sounds when a sensor measurement is “late”, if specified in 
Sensor Measurements, provided the Sensor Alarming option is enabled 
and the audible alarm is not muted. See section 3.3.12, “Performing Net-
work Setup” on page 89 for more information on the Sensor Alarming 
option. See “Muting the Audible Alarm” on page 133 for information on 
muting and unmuting the audible alarm.
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To adjust the audible signal and alarm volume:

1. From the System Menu, select 
Volume and press ENTER.

2. The Volume screen is displayed. 
Press ENTER to make the screen 
editable.

3. Use the up and down arrows to 
adjust the volume of the audible 
signal. 
To test the volume of the audible 
signal, press ENTER to set the 
level and press the left or right 
arrow. Press ENTER again to edit the volume level if necessary.

4. When complete, press ESC to return to the System Menu.
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3.4.3 Setting Function Protections

The Protection function prevents changes to the specified configuration 
functions.

Note

The Protection Menu has the options on page four for each Sensor 
Transmitter claimed by the Model 1800 Instrument. The number of pages in 
the Protection Menu varies depending on the number of sensor /transmitters 
claimed.

Use the Page icon to move to the next menu page. Use ESC to return to the 
previous menu page.

The Protection function is protected by a password. The default password 
is “1234”.

Use the following procedure to adjust function protection.

1. From the System Menu, select 
Protection and press ENTER.

Table 3-7. System Menu Structure

Page 1: Page 2:

Brightness Volume

Net Setup Control Loops

Mute Output Relays

Date/Time Valves

Page 3 Page 4

Analog Inputs {Sensor Transmitter} Setpoint

Analog Outputs {Sensor Transmitter} Units

Config Erase {Sensor Transmitter} Config

{Sensor Transmitter} Override
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2. The Protection Password screen 
is displayed. Use the arrow keys 
to select the appropriate letter or 
number and press ENTER to 
enter the value. 

3. Select the carriage return icon 
( ) and press ENTER to enter 
the password. The Protection 
Menu screen is displayed.

4. Select the system function to be 
protected from being changed. 
Press ENTER. The Protection 
edit screen for the function is 
displayed.

Note

Each Protection edit screen contains 
the same unlock/lock option.

5. Select the locked or unlocked 
option for the function and press 
ENTER. The Protection Menu 
screen containing the edited 
function is displayed with a lock 
icon on the bottom of the page 
and a lock icon next to the edited 
function.
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The lock icon also appears at the 
bottom of the function screen.

3.4.4 Changing the Password

The password is used on the Protection 
screen to allow protection settings to be 
changed. 

Passwords can be up to 15 characters in 
length and may contain upper and lowercase letters, numbers and symbols 
available on the text input menu.

Use the following procedure to change the password.

1. From the System Menu, select 
Change Password.

2. Press ENTER. The Password 
screen is displayed.

3. Press ENTER. The Current 
Password screen is displayed.

4. Use the arrow keys to select the 
appropriate letter or number of 
the current password and press 
ENTER to enter the value. 

5. Select the carriage return icon 
( ) to enter the password.
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6. The New Password screen 
displays. Select the back arrow 
()and press ENTER to delete 
each character of the current 
password, if needed.

7. Use the arrow keys to select the 
appropriate letter or number of 
the current password and press 
ENTER to enter the value. Select 
the carriage return icon ( ) 
and press ENTER to enter the 
password.

8. The Password screen is 
displayed. Press ESC to return to 
the System Menu.

3.4.5 Setting the Date and Time

To set the Model 1800 Instrument date and time:

1. From page two of the System 
Menu, select Date/Time and 
press ENTER.

2. The Date/Time screen is 
displayed. Select either the time 
or the date.
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3. Press ENTER to edit the value. 
The Time Edit or Date Edit 
screen is displayed.

4. Use the up and down arrows to 
move the values up or down. Use 
the left and right arrows to move 
to the next field in the value.

Note

In the case of a value that is cyclical, such as a month or days in a month, the 
down arrow can be used to reach a value at the end of the cycle.

5. Press ENTER when the correct time or date is set. The display 
returns to the Date/Time screen with the new time or date 
displayed.

3.4.6 Editing the Time Format

The user can change the time format displayed throughout the Model 1800 
Instrument. The time format displays in either a 12 hour or 24 hour for-
mat.

To change the time format:

1. From page two of the System 
Menu, select Time Format and 
press ENTER.

2. The Time Format screen is 
displayed. Press ENTER to make 
the screen editable.

3. Select either 12Hr or 24Hr 
depending on the time format 
desired and press ENTER to save 
the value.
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3.4.7 Editing the Daylight Savings Time Adjustment

The user can set the Daylight Savings Time Adjustment so that the time is 
adjusted automatically when the Daylight Savings Time change occurs or 
so that the time does not adjust until the user changes the time manually.

To enable or disable the Daylight Savings Time Adjustment:

1. From the System Menu, select 
DST Adjustment.

2. Press ENTER. The DST 
Adjustment screen is displayed. 
Press ENTER to make the screen 
editable.

3. Select Auto to allow the Model 
1800 Instrument to change the 
time automatically for Daylight 
Savings Time. Select Manual to 
prohibit the Model 1800 
Instrument from changing the time for Daylight Savings Time 
automatically. 

4. Press ENTER to save the value. Press ESC to return to the System 
Menu screen.

3.4.8 Viewing the About System Pages

The About System pages display system network, software, and hardware 
information for the Model 1800 Instrument.
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To view the About System pages:

1. From the System Menu, select 
About.

2. Press ENTER. The About 
System, page one is displayed.

3. Press ENTER to access the About 
System, page two.

Table 3-8. About System, page 1

Field Description

Type The type of instrument. Value is Model 1800.

HW The hardware version for the instrument.

FW The firmware version for the instrument 
software.

SN The serial number of the instrument.
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4. Press ENTER from page two to 
access page three of the About 
System page. 

5. Press ESC to return to a previous page.

3.4.9 Erasing the System Configuration

Caution

Erasing the system configuration removes all user specified settings 
from the Model 1800 Instrument including any claimed Sensor 
Transmitters. The Model 1800 Instrument will no longer display, 
acknowledge, or react to measurements sent until the Sensor 
Transmitters are re-discovered. Use caution when erasing the 
system configuration.

The Erase System Cfg option removes all system settings from the Model 
1800 Instrument and unclaims all Sensor Transmitters. 

Table 3-9. About System, page 3

Field Description

MAC The media access control (MAC) address 
assigned to the instrument.

IP The IP address assigned to the instrument.

NM The network mask assigned to the instrument.

Temp The internal temperature of the instrument 
circuit board.

Table 3-10. About System, page 3

Field Description

Mfg The manufacture date for the instrument.
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To erase the Model 1800 Instrument system configuration:

1. From the System Menu, with the 
Page selected, press ENTER to 
access page three.

2. With Erase System Cfg selected, 
press ENTER. The Erase 
Confirmation screen is displayed.

3. Select Yes and press ENTER. 
The Sensor Measurement screen 
is displayed with the "No 
Measurements" annunciator 
displayed.

3.4.10 Setting Up Network Settings for the Model 1800 Instrument

The Model 1800 Instrument can be added to a computer network. The 
Model 1800 Instrument contains network settings so that once on a com-
puter network, it can be accessed from a computer terminal emulation pro-
gram.

Use the following procedures to set up network data for a Model 1800 
Instrument existing on a network.
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3.4.10.1 Changing the Network Name

To change the network name:

1. From the Main Menu screen, 
page two of two, use the down 
arrow () to select Net Setup 
and press ENTER.

2. The Net Setup screen is 
displayed. With Network Name 
selected, press ENTER.

3. Press ENTER to make the 
Network Name field editable.

4. Use the instructions in “Naming 
the Sensor Transmitter” on 
page 73 to complete the Network 
Name. 

5. When complete press ESC twice 
to return to the Net Setup screen. 

3.4.10.2 Creating the DHCP Server Custom IP Pool

The DHCP Server Setup screen allows the user to create a customized pool 
of IP addresses the Model 1800 Instrument will accept from the network’s 
DHCP server which allows the user to manage the section of the network 
accessing the Model 1800 Instrument.

To create a customized pool of IP addresses accepted from the DHCP 
server:
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1. From the Net Setup screen, press 
the down arrow () to select DHCP 
Server Setup.

2. Press ENTER. The DHCP Server 
Setup screen is displayed. 

3. Use the up arrow () to select the 
Pool Type field.

4. Press ENTER to make the Pool 
Type field editable. Use the down 
arrow () to select Custom and 
press ENTER. 

5. The Manage Custom Pool option 
is displayed. Use down arrow 
() to select Manage Custom 
Pool.
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6. Press ENTER. The Custom IP 
Pool screen displays.

7. With Add selected, press ENTER. 
The Add IP Pool Entry screen is 
displayed.

8. Use the up and down arrow keys 
to change the IP address 
quadrants up or down. Use the 
left and right arrow keys to move 
to the appropriate IP address 
quadrant. When complete, press 
ENTER to save the IP address to the IP Pool.

Note

For the network quadrants, the Model 1800 Instrument displays whether the 
quadrant change will create a duplicate IP address or create an IP address 
that is on another network.

9. The Custom IP Pool screen is 
displayed. Press ESC to return to 
the DHCP Server Setup screen. 
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10. If the Status field is not set to 
Enabled, use the down arrow () 
to select the Status field and 
press ENTER. Use the down 
arrow () to select Enabled and 
press ENTER.

3.4.10.3 Changing the Address Assignment to a Static IP Address

Note

- When changing the Sensor Transmitters and Model 1800 Instrument from 
DHCP to static IP addresses, the Sensor Transmitter IP address must be 
changed first before changing the Model 1800 Instrument IP address. 

- Any claimed LHe Sensor Transmitters must be on a static IP address if the 
Model 1800 Instrument is set to a static IP address.

To change the address assignment to a static IP address:

1. Use the ESC to return to the Net 
Setup screen. Use the down 
arrow () to select Address 
Assignment.

2. The Address Assignment screen 
is displayed. Press ENTER to 
make the screen editable.
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3. To make the IP address 
assignment an enter-able 
address, use the down arrow () 
to select Static.

4. Press ENTER to save the Address 
Assignment value as Static.

5. Press ESC to return to the Net 
Setup Menu screen.

6. Use the down arrow to select 
Static Settings and press 
ENTER. The Static Settings Menu 
screen is displayed.

From the Static Settings Menu screen, 
the IP address, Netmask, and Gateway 
can be set just as network address set-
tings on the Sensor Transmitter Static 
Settings Menu. See “Assigning the Static 
IP Address” on page 93, “Assigning the Netmask Address” on page 94, and 
“Assigning the Gateway” on page 95 for information on editing the Model 
1800 Instrument static network settings.
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3.4.11 Using Auxiliary and Heater Relays

The Model 1800 Instrument contains four relays which are user-configu-
rable for various purposes.

Note

The connector pin-outs for the relays are described in the “Aux I/O Connector 
Pin Outs.” on page 211 in the Appendix.

Each of the three Auxiliary (AUX) Relays and the Heater Relay can be con-
figured to change state when certain condition(s) occur. These conditions 
can be based on a continuously variable input or a state change input.

Table 3-11. Model 1800 Instrument Relays

Relay Function Contacts Relay Control Source

Aux1
Various;

user-
configurable

1formA

1. TTL Input (TTL 1, 2)
2. Switch Input (SW 1, 2)
3. Watchdog Relay (Wdog Rly)

4. Aux relays (AUX1, 2, 3)a

5. Heater relay (Heater Rly)
6. Transmitter Hi/Lo setpoint
7. Valve control output states (V1, 2)

a. Any AUX or Heater relay can be controlled by another AUX or Heater relay.

Aux2

Aux3

Heater Heater control 1formC
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3.4.11.1 Choosing a Continuously Variable Input as the AUX or Heater Relay 
Source

The measurement source (Source) can be either be any claimed transmit-
ter or one of the three auxiliary inputs (A1, A2, A3).

Once the source is chosen, the setpoint X is entered. If applicable, the Y 
value is also displayed for entry. The units for the value(s) are set previ-
ously for the transmitter or the analog input.

The value for the hysteresis can then be entered. Hysteresis will help alle-
viate any relay chatter issues.

Table 3-12. Aux Relays Configuration for Continuously Variable 
Sources

Condition
Functions
Available Function Description

Measurement
Comparison

Src > X
Measurement source is greater than a user-defined 

variable

Src < X
Measurement source is less than a user-defined 

variable

Src >= X
Measurement source is greater than or equal to a 

user-defined variable

Src <= X
Measurement source is greater than or equal to a 

user-defined variable

Windowed
Measurement 
Comparison

X > Src > Y
User-defined variable (X) greater than the 

Measurement source which is greater than a second 
user-defined variable (Y)

X >= Src > Y
User-defined variable (X) greater than or equal to 
the Measurement source which is greater than a 

second user-defined variable (Y)

X > Src >= Y
User-defined variable (X) greater than the 

Measurement source which is greater than or equal 
to a second user-defined variable (Y)

X >= Src >= Y
User-defined variable (X) greater than or equal to 
the Measurement source which is greater than or 

equal to a second user-defined variable (Y

Logic Change State T/F
Measurement source greater than a user-defined 

variable
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3.4.11.2 Choosing a State Input as the AUX or Heater Relay Source

There are at least thirteen possible state inputs for the relay input:
Table 3-13. Aux Relays Configuration for Continuous State Sources

Input Input Description Manual Reference

TTL1
Digital Input Signal

(high or low)

3.3.10.2, “Establishing 
Measurement 

Inhibition Channels” 
on page 86

TTL2

SW1
Dry Contact Input
(open or closed)

3.3.10.2, “Establishing 
Measurement 

Inhibition Channels” 
on page 86

SW2

Wdog Rly
Microprocessor watchdog

health relay (healthy or not)

3.4.11, “Using 
Auxiliary and Heater 
Relays” on page 119

Aux1 Rly

Auxiliary output relay
(energized or de-energized)

3.4.11, “Using 
Auxiliary and Heater 
Relays” on page 119

Aux2 Rly

Aux3 Rly

Heater Rly
Switched Power Source Relay

(energized or de-energized)
See “Using the Heater 
Relay” on page 122.

<claimed
transmitter> Hi

state of the setpoint state for a transmitter
(level >= Hi or <+ Lo setpoint)

3.4.11, “Using 
Auxiliary and Heater 
Relays” on page 119 

or
4.7.4.1, “Setting the Hi 
Setpoint” on page 183

<claimed
transmitter> Lo

3.4.11, “Using 
Auxiliary and Heater 
Relays” on page 119 

or
4.7.4.2, “Setting the 

Lo Setpoint” on 
page 184

V1

State of the Valve control relay
(energized or de-energized)

4.1.2.1, “Specifying 
the Control Loop 

Hardware” on 
page 144

V2

4.1.2.1, “Specifying 
the Control Loop 

Hardware” on 
page 144
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3.4.11.3 Using the Heater Relay

The Heater Relay is identical to the AUX Relays except that is a 1formC 
type with NO and NC contacts. This relay can be used to switch a power 
source to a resistor which is commonly used in cryogen re-condensing sys-
tems to offset the extra cooling power of the cryocooler cold head. To facili-
tate heater operation, a voltage source is available on the AUX I/O 2 
connector (5 Vdc @ 200 mA (1 W)) on the rear panel. A pressure transducer 
output voltage should be configured as an Analog Input and used to con-
trol the Heater Relay.

3.4.12 Configuring Output Relays

The output relay setup allows the user to select an algorithm in which a 
Sensor Transmitter measurement meets specific criteria. Up to three out-
put relays can be configured. The user can also specify a criteria for the 
sensor heater relay to activate.

To configure an output relay:

1. From the Main Menu, select 
Output Relays and press 
ENTER. The Output Relay 
Configuration Menu is displayed.

2. With Output Relay selected, 
press ENTER. The Aux 
Configuration screen is displayed.

3. Press ENTER to make the screen 
editable. 

4. Toggle the Format field to a 
criteria wherein the relay will be 
activated. Press ENTER to save 
the value. The Aux 
Configuration screen displays 
fields to use for the algorithm 
variables.
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Note

In the case of a Format: state T/F (True/False) criteria, the HI SETPOINT 
and LO SETPOINT keys on the keypad can be used to enter a specific value 
for conditions based on Sensor Transmitter HI and LO values.

5. Select the Src (source) field and 
press ENTER. Toggle the field to 
choose either a transmitter input 
or other input to use for the Src 
variable. Press ENTER to save 
the value.

6. Select the X field and press 
ENTER. 

7. Use the number keys on the keypad to enter either the level 
measurement, if Src is a Sensor Transmitter, or the amount of 
voltage if Src is an analog input. The level measurement is 
expressed in level percentage, centimeters, or inches, depending on 
the unit measurement specified for the Sensor Transmitter. Press 
ENTER to save the value.

8. If the algorithm has a Y variable, select the Y field and press 
ENTER. Use the number keys on the keypad to enter either the 
level percentage, if Src is a Sensor Transmitter, or the amount of 
voltage if Src is an analog input.

9. Select Page to access the second 
page screen. The Aux 
Configuration screen containing 
the Hyst field is displayed. 

10. Press ENTER and use the 
number keypad to enter the 
hysteresis value for the decision 
to prevent relay chatter. Valid 
values for the Hyst field are 9999999 to 0.0001. The number of 
digits available after the decimal point are dependent on the level 
of precision set for the specified source Sensor Transmitter.
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Caution

The hysteresis value (Hyst) determines the amount of change above or below 
the limit allowed before the Model 1800 Instrument sends an output signal or 
activates the heater. Setting this value to a number too large to create an 
active state could result in a signal or heater activation failing to occur when 
expected.

3.4.13 Adding Analog Inputs to the Sensor Measurements Screen

The Model 1800 Instrument has the capability to sample three channels of 
analog voltages, display them on the Sensor Measurements screen, and 
use them to control relays. These inputs are user-configurable (range, 
gain, and offset) so that the user can monitor voltage values from an exter-
nal instrument along with transmitter measurements.

To add an analog input to the Sensor Measurements screen:

1. From the Main Menu, page two, 
select Analog Inputs and press 
ENTER. The Analog Input 
Configuration Menu is displayed.

2. With the appropriate analog 
input selected, press ENTER. The 
Analog Configuration screen, 
page one, is displayed.

Note

Insure that the external instrument is 
attached to the appropriate analog 
input on the back of the Model 1800 
Instrument. Refer to 1.1.10, “Model 
1800 Rear Panel Layout” on page 4.
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3. To change the name of the analog 
configuration, use the down 
arrow to select the Name field.

4. Press ENTER. The Analog 
Configuration Name Edit screen 
is displayed.

5. Use the left, right, up and down 
arrows to select a letter to add to 
the name. Press ENTER to add 
the letter to the name.

Note

See “Naming the Calibration Set” on page 40 for information on using the 
Name Edit screen.

6. After entering the configuration name, use the arrows on the 
keypad to select the carriage return arrow () and press ENTER 
to save the name.

7. The Analog Configuration screen 
is displayed. To change the 
range, select the Range field and 
press ENTER. The Analog 
Configuration screen becomes 
editable.

8. Use the up and down arrows to 
select the appropriate range for 
the analog signal coming from the external instrument. Valid 
options are: +/- 0.1V, +/- 0.5V, +/- 1V, +/- 5V, and +/- 10V.

Note

Select the smallest input range that is larger than the maximum voltage input 
from the external voltage source.
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Example: For a voltage input with a range of 0 to 1.5 V, use the ± 5V. The gain 
(m) and offset (b) set on the Analog Configuration screen, page two, 
accommodates differences in voltage output range.

9. Press ENTER to save the value.

10. To change the units displayed, 
use the down arrow to select the 
Units field.

11. Press ENTER. The Analog 
Configuration Units Edit screen 
is displayed.

12. Use the left, right, up and down 
arrows to select a letter to add to 
the Units name. The Units name 
can be up to three alphanumeric 
characters. The units entered 
here are displayed as the units 
expressed on the Sensor Measurements screen for the analog input. 
Press ENTER to add the letter to the name.

Note

See “Naming the Calibration Set” on page 40 for information on using the 
Name Edit screen.

13. After entering the Units name, use the arrows on the keypad to 
select the carriage return arrow () and press ENTER to save the 
name. The Analog Configuration screen, page one, is displayed.
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14. With Page selected, press 
ENTER to access the Analog 
Configuration screen, page two.

Note

The EGU or Engineering Units is a 
value used to determine the value of 
the analog input voltage adjusted for 
the Model 1800 Instrument ranges. 
The value m is the gain of the voltage 
and the value b is the offset.

Example: A pressure transducer has a voltage output of -2 to +2 Vdc which 
corresponds to 0 - 20 PSIG. This transducer is connected to one of the Analog 
Inputs and that channel is configured for input of ±5 Vdc full scale. By setting 
the (m) to 5 and an offset (b) of +2 the Instrument will display the pressure 
units scaled correctly. The display units should also be changed to show PSIG. 
Refer to section 3.3.2, “Changing the Display Units” on page 74.

15. Use the down arrow to access the 
m field and press ENTER.

16. Use the numbers on the keypad 
to enter a gain value and press 
ENTER.

17. Select the b field and press 
ENTER.

18. Use the numbers on the keypad 
to enter an offset value. Use the 
+/- key to change the number to 
sign to negative or back to 
positive. Press ENTER. 
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19. With Page selected, press 
ENTER to access the Analog 
Configuration screen, page three. 
Press ENTER to make the screen 
editable.

20. Use the right arrow to select Yes 
and press ENTER to save the 
selection.

21. Press MENU and ESC to access 
the Sensor Measurements screen. 
The Analog Input for the external 
instrument is displayed along 
with the Sensor Transmitter 
measurements.

Note

The Analog Input is accurate to within 
five percent. If more accuracy is 
required, the Analog Input must be calibrated. See“Calibrating Analog Inputs 
for Increased Accuracy” on page 213 in the Appendix for more information 
on Analog Input calibration.

3.4.14 Changing Valve Names

The valves controlled by the Model 1800 Instrument come with assigned 
names that the user can change. 

To change the name of a valve:

1. From the Main Menu, page one, 
select Valves.
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2. Press ENTER. The Valve 
Configuration Menu is 
displayed.

3. With the valve selected, press 
ENTER. The Valve Name screen 
is displayed.

4. Press ENTER to make the screen 
editable. The Valve Name edit 
screen is displayed.

5. Use the left, right, up and down 
arrows on the keypad to select 
the desired letter or number. 

Note

-See “Naming the Calibration Set” on page 40 for information on using the 
Name Edit screen. 

-The maximum length for a valve 
name is seven alphanumeric 
characters.

3.4.15 Establishing Analog Outputs

Analog Outputs send a specific voltage 
or current output based on the value of a Sensor Transmitter’s measure-
ments or an analog input’s value. The amount of voltage (0-10 V) or the 
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amount of current (4-20 mA) correlates to the measurement or voltage 
from the source. The voltage or current can then signal an external instru-
ment or system.

To specify the Analog Output indicator:

1. From the Main Menu, page two, 
select Analog Outputs.

2. Press ENTER. The Analog Output 
Configuration screen is displayed.

3. With either the voltage or current 
field selected, press ENTER. The 
field becomes editable. Use the up 
or down arrows to toggle to either 
the Sensor Transmitter or the 
analog input to use as the 
indicator for the voltage or current 
output.

4. Press ENTER to save the value.
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For information on Aux I/O 1 and 2 pin outs for analog output, see the 
tables titled “Aux I/O 1 Pin Out” on page 212 and “Aux I/O 2 Pin Out” on 
page 213.

3.5 Sensor Options Menu 

From the Sensor Measurements screen, the user can access the Dewar 
Level screen. From the Dewar Level screen, the user can view alarms and 
perform on demand sensor functions.

If no control loop is enabled for the Sensor Transmitter, pressing ENTER 
from the Dewar Level screen displays the Sensor Options Menu screen.

If an enabled control loop exists for the 
Sensor Transmitter, pressing ENTER 
from the Dewar Level screen displays 
the Control Loop Option screen. 

3.5.1 Viewing Alerts, Alarms, and Control Loop States

The Model 1800 Instrument displays the status of the Sensor Transmitter 
control loop and any Sensor Transmitter alerts and alarms on the Dewar 
Level Screen.

Examples of sensor/.transmitter alerts and alarms are:
Table 3-14. Sensor Transmitter Alerts and Alarms

Message Meaning Possible Causes Reference Section

Alt: No sensor A measurement sample is
late or the Sensor
Transmitter is not

responding.

The Sensor Transmitter is
disconnected or network

traffic is slowing
measurement sample data

from the Sensor Transmitter.

3.3.7, “Changing the
Late Sample

Management Values”
on page 77.

Idle No control loops active. Only
displays if an Autofill control

loop has been established.

An Autofill is enabled but the
conditions to trigger the

Autofill have not occurred.

4.4, “Establishing Fill
Monitoring” on

page 167.
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Meas Inhibited Measurement samples are
prevented from being taken.

Control loops, such as
Autofill, are inhibited from

the Autofill control loop
parameters or measurements
are inhibited from the Sensor

Options or Control Loop
Options screen.

3.5.4, “Inhibiting
Measurements from
Sensor Options” on

page 136.

Filling The dewar is being filled,
either manually or as part of

an Autofill control loop.

An Autofill control loop is
active or a manual fill is in

progress.

4.7.3 “Controlling the
Fill Valve Output

Manually” on page 181
4, “Autofill Control

Loops” on page 143.

Fill Blackout The conditions to trigger an
Autofill have occurred but an

Autofill blackout is active
and the Autofill is not filling

the dewar.

An enabled Autofill control
loop contains a specified fill
blackout period. The Autofill

Fill Start level has been
reached but the blackout

time period is active.

4.5.1, “Specifying
Autofill Blackout

Periods” on page 172.

Fill Inhibited Any enabled control loop will
not begin, even if the Fill

Start level is reached.

An enabled Autofill control
loop contains a specified
input channel that, when

active, inhibits the Autofill
control loop from beginning
or continuing even if the Fill

Start level has been reached.

4.5.2, “Specifying an
Autofill Inhibit” on

page 175.

Alm: RoC An Autofill Rate of Change is
less than the user-specified
Rate of Change parameters.

An error in the Autofill
control loop setup may have
occurred, causing the liquid

level to not rise at a sufficient
rate.

4.4.2, “Monitoring by
Level Rate of Change”

on page 169.

ALM: Timeout An autofill has taken too long
to complete.

An error in the Autofill
control loop setup may have

occurred to cause the
Autofill control loop to take

an amount of time longer
than specified.

4.4.1, “Monitoring by
Fill Timeout” on

page 168.

Meas Blackout Level measurements are
inhibited.

A blackout period has been
enabled from the Meas

Exception Menu,
Measurement Blackout

screen. The amount of time
left in the blackout is

displayed beneath the
message.

3.3.10.1 “Establishing
Blackout Periods” on

page 82

Table 3-14. Sensor Transmitter Alerts and Alarms

Message Meaning Possible Causes Reference Section
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3.5.2 Muting the Audible Alarm

If the Sensor Alarming option is enabled, the Model 1800 Instrument pro-
duces an audible alarm when an alarm instance occurs.

Pre-cooling The Model 1800 Instrument
has opened the pre-cool

valve to cool the transfer line.

A Pre-Cool Autofill control
loop has been specified.
Once the user specified

amount of time for pre-cool
has been reached, the pre-

cool valve is closed and the
valve to the target dewar is

opened.

4.3, “Creating a Pre-
Cool Control Loop” on

page 165.

LHe Sensors only

Update The Model 1800 Instrument is
energizing the LHe sensor

and taking a measurement.

An on demand measurement
sample has been taken using

the FUNCTION 2 key on
the keypad.

3.5.9, “Liquid Helium
Sensor Transmitter

Specific Options” on
page 140. 3.5.9.1,

“Updating the Sensor
Measurement On

Demand” on page 140.

Alt: High
Current

The LHe level sensor
excitation current is greater

than expected.

The sensor wiring has been
inadvertently connected to a

voltage source that is
preventing the Sensor

Transmitter from properly
regulating the sensor

current.

2.4.2, “Installing the
Liquid Helium Level

Sensor(s)” on page 13.

Alt: Low
Current

The LHe level sensor
excitation current is less than

expected.

The resistance of the wiring
between the Sensor

Transmitter and the sensor is
greater than allowable and

the Sensor Transmitter's
constant current source is
out of voltage compliance.

This condition can also
occur if the wiring between
the Sensor Transmitter and
the sensor is disconnected.

2.4.2, “Installing the
Liquid Helium Level

Sensor(s)” on page 13.
2.5.2, “Connecting a
Liquid Helium Level

Transmitter to a
Sensor” on page 16.

Table 3-14. Sensor Transmitter Alerts and Alarms

Message Meaning Possible Causes Reference Section
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To mute the audible alarm, press the 
AUDIBLE/MUTE button on the keypad. 
The alarm messages are still displayed 
and the issue still exists but the audible 
alarm will no longer be heard. The Mute 
symbol is displayed at the bottom of the 
screen.

Note

If the alarm is muted, no alarm will 
sound, even if an alarm issue occurs.

To unmute the alarm, press the AUDIBLE/MUTE button again. The Mute 
icon disappears and the alarm sounds in the case of an alarm issue.

3.5.3 Inhibiting All Autofill Control Loops from the Keypad

An individual Autofill control loop can be inhibited for the specific Sensor 
Transmitter from the Control Loop Options Menu screen. See section 
4.7.2, “Inhibiting Control Loops” on page 180 for further information on 
inhibiting individual Autofill control loops.

However, if there is an urgent need to close all Autofill valves, such as in 
the case of an error in the Autofill System setup, the valves can be closed 
and a Fill Inhibit created from the keypad by using the FUNCTION1 (F1) 
button. The FUNCTION 1 (F1) Fill Inhibit closes all valves operated by the 
Model 1800 Autofill control loops. Once the issue is resolved, pressing the 
FUNCTION 1 (F1) button again re-enables the Autofill control loop valves.

The FUNCTION 1 (F1) button is avail-
able from all screens when an Autofill 
control loop is in the Enabled state.



Rev 4 135

Operation
Inhibiting All Autofill Control Loops

To inhibit all Autofill control loops, 
including any that are currently filling, 
press FUNCTION 1 on the keypad. All 
Autofill control loop valves will close, no 
Autofill control loops will activate, and 
the Fill Inhibit message flashes at 
the bottom of every screen on the Model 
1800 display.

To cancel the Fill Inhibit and re-enable 
the Autofill control loop valves, press 
FUNCTION 1 again. 

If the control loop is a standard Autofill, the valve will open and the Auto-
fill will continue. If the Model 1800 is operating two Autofill systems, any 
Autofill that was in the process of filling will resume.

If the control loop of any type has the Fill Timeout option under Fill Moni-
toring enabled, pressing FUNCTION 1 resets the fill timer and restarts it 
when the FUNCTION 1 button is pressed again to resume the fill.

If the control loop of any type has the Level Rate of Change (RoC) option 
under Fill Monitoring enabled, pressing FUNCTION 1 prevents the Level 
RoC alarm from activating. The Level RoC option becomes active again, 
once the user cancels the Fill Inhibit by pressing FUNCTION 1 a second 
time.

If the control loop is a Pre-Cool Autofill and the user presses FUNCTION 1 
during the pre-cool, the pre-cool timer is reset so that when the user 
presses FUNCTION 1 and the pre-cool is resumes, it will cool the transit 
line for the total pre-cool time before filling the dewar. However, if the 
users presses FUNCTION 1 during the dewar fill, when the user presses 
FUNCTION 1 again, the fill resumes.

To pre-cool the transit line after a Fill Inhibit is performed during the 
dewar fill and after the pre-cool is complete, disable and re-enable the con-
trol loop. See section 4.1.2.5, “Disabling the Autofill Control Loop” on 
page 156.
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3.5.4 Inhibiting Measurements from Sensor Options

To inhibit measurements from the Sensor Options screen:

1. From the Dewar Level screen, 
press ENTER. The Sensor 
Options screen is displayed.

2. With Inhibit Meas selected, 
press ENTER. The Inhibit 
confirmation option is displayed.

3. Select Yes and press ENTER. The 
Sensor Options screen displays 
with the Clear Meas Inhibit 
option replacing the Inhibit 
Meas option. Sensor 
measurements are inhibited until 
the sensor measurement inhibit 
is cleared.

4. Press ESC to view the Dewar 
Level screen. The sensor 
measurement is not displayed. 
The graphic, however, shows the 
dewar at the last sensor 
measurement sample taken.
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The Sensor Measurements 
screen displays the sensor 
measurement containing the 
value for no measurement (“----
--”) and the inhibited symbol 
next to the sensor entry.

3.5.5 Clearing a Measurement Inhibition

To clear a measurement inhibition:

1. From the Dewar Level screen, 
press ENTER. The Sensor 
Options screen is displayed.

2. Press ENTER. The Clear Inhibit 
confirmation option is displayed.

3. Select Yes and press ENTER to 
clear the measurement 
inhibitions and allow the sensor 
to take level measurements 
again.

3.5.6 Using the Level Tone with a Capacitance Sensor Transmitter

The Sensor Options screen also contains a option to turn on the Level 
Tone. The Level Tone is an audible tone that changes in pitch as the level 
in the dewar rises according to the sensor and sounds a staccato tone once 
the full level is reached.

The option is off when the ON command is displayed next to the Level 
Tone option.
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To turn on the Level Tone:

1. From the Sensor Options screen, 
select Level Tone ON and press 
ENTER. The Model 1800 
Instrument sounds an audible 
tone representing the current 
level in the dewar according to 
the selected transmitter.

2. Fill the dewar. The pitch of the 
tone rises as the dewar fills. 
When the tone changes to a staccato pitch, the liquid has reached 
the fill stop level. If the liquid goes above the fill stop level, the 
pitch of the staccato tone rises.

3. To turn off the audible tone, press ESC twice to return to the 
Sensor Measurements screen. The audible tone ceases and the 
Level Tone option resets to off.

3.5.7 Using the Level Tone with a Liquid Helium Sensor Transmitter

The Level Tone function operates the same for both capacitance and LHe 
Sensor Transmitters. In order to fill the dewar using the Level Tone func-
tion with an LHe Sensor Transmitter, the following steps must first be 
performed.

1. The Update-Mode Limit must be set to a large enough time period 
to complete a dewar fill or be disabled temporarily. See 3.3.11, 
“Liquid Helium Sensor Transmitters: Setting the Update-Mode 
Limit” on page 88.

2. The sensor measurement sampling must be started. Press the 
FUNCTION 2 key to begin a continuous sensor measurement 
sampling while filling the dewar. If the FUNCTION 2 measurement 
sampling is not active, the pitch of the Level Tone will not change.

Note

If the Update-Mode Limit was disabled, insure that it is enabled after the fill 
to prevent helium boil-off.
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3.5.8 Checking the Valve Function Manually

The valves controlled by the Model 1800 Instrument can be open and 
closed manually from the keypad. The Valve Check Function mode can be 
used to verify an Autofill system setup before creating and enabling the 
Autofill control loop.

To manually check the valve function:

1. Press the SHIFT key. The green 
SHIFT LED illuminates. The 
state of each valve is displayed 
at the bottom of the screen.

Note

When the Model 1800 Instrument 
enters the Valve Check Function 
Mode, both valve states are closed.

2. Press FUNCTION 1 to toggle the 
state of Valve 1 to either open or 
closed.

3. Press FUNCTION 2 to toggle the 
state of Valve 2 to either open or 
closed.

4. When complete, press the SHIFT key to exit the Valve Check 
Function mode. 

Table 3-15. Valve Symbols and States

Symbol Valve State

1C Valve 1 is closed.

2C Valve 2 is closed.

1O Valve 1 is open.

2O Valve 2 is open.
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All valves either return to their state prior to entering Valve Check Func-
tion mode or the state determined by any Enabled and triggered Autofill 
control loops. 

Example: If the valves were closed prior to entering the Valve Check Func-
tion mode, they will be closed upon exiting this function. If the conditions 
for an Enabled Autofill control loop were met during the time the Valve 
Check Function mode was active, the Autofill control loop valve will open. 

3.5.9 Liquid Helium Sensor Transmitter Specific Options

The Model 1800 Instrument provides the following options for LHe Sensor 
Transmitters only.

3.5.9.1 Updating the Sensor Measurement On Demand

Because the LHe sensor requires an element to be heated to measure the 
liquid level, a certain amount of liquid helium is vaporized for making a 
liquid level determination. Since this is the case, the instrument will typi-
cally be used in the sample-and-hold mode which allows the instrument to 
energize the sensor at predetermined intervals to update the instrument 
display. Choose the sample interval so that it provides an adequate level 
representation without excessive helium boil off. The sample interval can 
be set from a minimum time of one minute (60 seconds) to 86400 minutes 
(60 days). The instrument provides for a continuous level reading configu-
ration which is typically used for filling the helium vessel where a continu-
ous level reading is preferred and the excess helium boiled off by 
energizing the sensor continuously is negligible. See section 3.3.6, “For 
Liquid Helium Sensor Transmitters: Changing the Sample Period” on 
page 77 for more information.

If a measurement sample needs to be 
taken, the user can perform a sample 
measurement on demand from the 
Dewar Level screen by pressing FUNC-
TION 2 (F2) on the keypad.

During the measurement sample, the 
Update and energized indicators are 
displayed. Once the measurement sam-
ple is taken, the new level is displayed 
in both measurement and graphic and 
the Update and energized icons disap-
pear.

Note

The FUNCTION 2 (F2) Update option is not available during a 
measurement blackout or a measurement inhibition.
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3.5.9.2 Using the DeIce Sensor Option

For liquid helium (LHe) sensors, the DeIce Sensor option appears on both 
the Sensor Options screen and the Loop Options screen.

The DeIce Sensor option energizes the sensor for a few seconds with a 
greater than normal excitation current to remove any built up ice. The 
sensor current then is returned to the standard value and a level measure-
ment is made. The DeIce Sensor option is not available when the LHe sen-
sor is performing a measurement sample, indicated by the Update icon, a 
Sensor Transmitter blackout is active or a control loop fill is inhibited.

To activate the DeIce Sensor option:

1. From the Dewar Level screen, for 
the selected LHe Sensor 
Transmitter selected, press 
ENTER. The Sensor Options 
screen is displayed.

2. Select DeIce Sensor and press 
ENTER. The DeIce Sensor option 
disappears from the Sensor 
Options screen. 

3. Press ESC to view the Dewar Level screen. The energizing symbol 
is displayed on the Dewar Level screen only while the sensor is 
being deiced. 
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4 Autofill Control Loops

This section describes the operation of the Model 1800 Instrument Autofill 
function.

4.1 Establishing Autofill Control Loops

The Model 1800 Instrument allows the user to establish a level at which 
the dewar is filled from a secondary dewar and a level at which the filling 
is completed.

The Control Loops Menu allows the user to establish a control scenario, 
name the scenario, establish the parameters and enable the control sce-
nario.

A control scenario is a set up for the Autofill and Auto-shutoff function.

Use the following procedure to set up the Autofill and Auto-shutoff func-
tion.

1. From the Main Menu screen, 
select Control Loops and press 
ENTER.

2. The Control Loop Configuration 
screen, page one of two, is 
displayed. Select the loop to 
configure and press ENTER.

Note

The number of control loops available 
to configure is dependent on the 
number of valves available on the 
system.

The control loop number, “Loop X,” remains with the control loop. The text in 
parentheses “(L1)” can be changed to a name using the Loop Name menu 
option.
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4.1.1 Specifying the Control Loop Scenario

1. The Loop Configuration screen 
is displayed. With Ctrl 
Scenario selected, press 
ENTER.

2. The Loop Scenario screen is 
displayed. Press ENTER to make 
the screen editable. 

3. Select Autofill and press 
ENTER to save it.

4. The Loop Parameters screen, 
page one is displayed.

4.1.2 Specifying Control Loop Parameters

The Control Loop Parameters include the Sensor Transmitter(s) and 
valve(s) associated with the control loop, the fill start level, fill stop level, 
and any fill monitoring required.

4.1.2.1 Specifying the Control Loop Hardware

Note

The Hardware values must be entered before any of the other parameter 
options become available.

If other control loops have valves assigned to them, those valves will not be 
available for a new control loop, even if the previous control loops are not 
Enabled. 
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1. From the Loop Parameters 
screen, with Hardware selected, 
press ENTER. 

2. The Loop Hardware screen is 
displayed. Press ENTER to make 
the Tgt Level field editable.

3. Select the sensor in the dewar 
being filled. 

4. Press ENTER to save the name 
for the target dewar sensor. 
Select Src1 and press ENTER to 
make the field editable.

5. Select a valve to use in filling the 
target dewar and press ENTER.

6. Press ESC to return to the Loop 
Parameters screen.
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4.1.2.2 Viewing and Specifying the Fill Start Indicator

There are two types of Autofill indicators: Level Based Autofill and Time 
Based Autofill. The Level Based Autofill sends signals to the valves to 
begin filling the dewar when the liquid level reaches a specific point on the 
sensor. The Time Based Autofill sends signals to the valves at a specific 
time of day or in relation to the last Autofill’s beginning or ending time. In 
both types of Autofill, a signal is sent to the valves to close once the liquid 
in the dewar has reached a specific level according to the sensor.

Note

The Level Based Autofill is always active, even when a Time Based Autofill is 
used. When the Time Based Autofill is used, the Model 1800 Instrument 
verifies that the liquid level is below the Fill Stop level specified before 
beginning the Autofill.

Specifying a Level Based Autofill

The start level for an Autofill defaults to 25 percent of sensor level. If the 
Sensor Transmitter measurements are displayed in centimeters or inches, 
the Autofill start level default will be displayed in the length measurement 
equal to 25 percent of the Active Length. If unchanged, an Autofill will 
begin at 25 percent of liquid level in a dewar. However, the user can spec-
ify a different point at which to begin an Autofill.

Note

The user can also view or specify the Fill Start Level by pressing the B 
SETPOINT key on the keypad from any screen to display the Loop Start 
Level screen.

Use the following procedure to view or change the Fill Start Level.

1. From the Loop Parameters 
Menu, select Fill Start and 
press ENTER.
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2. The Loop Fill Start Menu screen 
is displayed.With Level-Based 
selected, press ENTER.

3. The Loop Start Level screen is 
displayed. The B Setpt field 
specifies the liquid level at which 
the system begins filling the 
target dewar. The default value is 
25 percent expressed in the 
measurement units specified on 
the Sensor View/Modify screen.

4. To return to the Loop Parameters 
screen, press ESC two times.
To change the start level value, 
press ENTER to make the B 
Setpt field editable.



148 Rev 3

Autofill Control Loops
Specifying Control Loop Parameters

5. Use the numbered keys on the 
keypad to enter the length or 
percentage and press ENTER to 
save the value.

6. Press ESC to return to the Loop 
Fill Start Menu screen.

Specifying a Time Based Autofill

The time specifications used for a Time 
Based Autofill are:

• Time of Day: the dewar filling begins at a specific time of the day.

• Start to Start: the dewar filling begins a specific amount of time 
after the dewar began filling.

• End to Start: the dewar filling begins a specific amount of time 
after the last time it completed filling.

Time of Day: To start the Autofill based on the Time of Day:

1. From the Loop Parameters Menu 
screen, select Fill Start and 
press ENTER.

2. The Loop Fill Start screen is 
displayed. Select Time-Based 
and press ENTER.
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3. The Loop Start Time screen is 
displayed. With the Type field 
selected, press ENTER to make 
the field editable. Select 
TimeOfDay and press ENTER to 
save the value.

4. Select the ToD field and press 
ENTER.

5. The Time Edit screen is 
displayed. Use the up and down 
arrow keys to select the hour, 
minutes, seconds and a.m. or p.m. 
value to specify the time at which 
the Autofill begins. Use the left 
and right arrows to move from 
the hour, minute, second and 
a.m./p.m. fields. Press ENTER to 
save the ToD value.

6. The Loop Start Time screen with 
the new ToD value is displayed. 
Select the Status field and press 
ENTER to make the field 
editable.

7. Toggle to Status field to Enabled 
and press ENTER to save the 
value. 
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Note

Once the Status field is changed to 
Enabled, the Type field cannot be 
edited.

8. Press ESC two times to return to 
the Loop Parameters screen. 
Proceed to “Viewing and 
Specifying the Fill Stop Level” on 
page 154 to complete specifying 
the Autofill parameters.

Start to Start: To start the Autofill based 
on the amount of time since the last Autofill or manual fill was started:

1. From the Loop Parameters 
Menu, select Fill Start and 
press ENTER.

2. The Loop Fill Start screen is 
displayed. Select Time-Based and 
press ENTER.

3. The Loop Start Time screen is 
displayed. With the Type field 
selected, press ENTER to make 
the field editable.



Rev 3 151

Autofill Control Loops
Specifying Control Loop Parameters

4. Select StartToStart and press 
ENTER to save the value.

5. Select the Int field and press 
ENTER.

6. The Interval Edit screen is 
displayed. Use the up and down 
arrow keys to select the hours 
and minutes since the last dewar 
filling began before beginning the 
next Autofill. Use the left and 
right arrows to move from the 
hour and minute fields. Press 
ENTER to save the Int value.

7. The Loop Start Time screen with 
the new Int value is displayed. 
Select the Status field and press 
ENTER to make the field editable.

8. Toggle to Status field to Enabled 
and press ENTER to save the 
value. 
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Note

Once the Status field is changed to 
Enabled, the Type field cannot be 
edited.

9. Press ESC two times to return to 
the Loop Parameters screen. 
Proceed to “Viewing and 
Specifying the Fill Stop Level” on 
page 154 to complete specifying 
the Autofill parameters.

End to Start: To start the Autofill based 
on the amount of time since the last Autofill or manual fill completed:

1. From the Loop Parameters 
Menu, select Fill Start and 
press ENTER.

2. The Loop Start Time screen is 
displayed. With the Type field 
selected, press ENTER to make 
the field editable.

3. Select EndToStart and press 
ENTER to save the value.
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4. Select the Int field and press 
ENTER.

5. The Interval Edit screen is 
displayed. Use the up and down 
arrows to select the hours and 
minutes since the last dewar 
filling completed to wait before 
beginning the next Autofill. Use 
the left and right arrows to move 
from the hour and minute fields. 
Press ENTER to save the Int 
value.

6. The Loop Start Time screen with 
the new Int value is displayed. 
Select the Status field and press 
ENTER to make the field 
editable.

7. Toggle to Status field to Enabled 
and press ENTER to save the 
value. 

Note

Once the Status field is changed to 
Enabled, the Type field cannot be 
edited.

8. Press ESC two times to return to 
the Loop Parameters screen. 
Proceed to “Viewing and 
Specifying the Fill Stop Level” on 
page 154 to complete specifying 
the Autofill parameters.
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4.1.2.3 Viewing and Specifying the Fill Stop Level

For both the Level Based and Time Based Autofills, the stopping point for 
the dewar filling is the liquid level measured by the sensor. The default fill 
Stop Level on the Model 1800 Instrument is 80 percent. However, the 
value for this level can be changed.

Use the following procedure to view or specify the Fill Stop Level.

Note

The user can also view or specify the Fill Stop Level by pressing the A 
SETPOINT key on the keypad from any screen to display the Loop Stop 
Level screen.

1. From the Loop Parameters 
screen, select Fill Stop and 
press ENTER.

2. The Loop Stop Level screen is 
displayed. Press ENTER to make 
the screen editable.

3. Use the numbers on the keypad 
to enter the level at which the 
dewar should complete filling.
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4. Press ENTER when complete.

Note

Pressing the A SETPOINT key on the 
keypad from any screen displays the 
Loop Stop Level screen.

5. Press ESC to return to the Loop 
Parameters screen. Press ESC 
again to return to the Loop 
Configuration screen.

4.1.2.4 Enabling the Autofill Control Loop 

Once the parameters of an Autofill con-
trol loop are complete, the Autofill con-
trol loop must be enabled. Use the 
following procedure to enable the control 
loop and activate the Autofill.

1. From the Loop Configuration 
screen, select Enable.

2. Press ENTER to enable the 
control loop and toggle the Enable 
value to Disable.

Note

When the Loop Configuration screen 
says Disable at the bottom, the 
control loop is enabled and activated.
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4.1.2.5 Disabling the Autofill Control Loop 

To reset an Autofill control loop or deactivate the Autofill control loop per-
manently, use the following procedure to disable the control loop:

1. From the Loop Configuration 
screen, select Disable.

2. Press ENTER to enable the 
control loop and toggle the 
Disable value to Enable.

Note

When the Loop Configuration screen 
says Enable at the bottom, the control 
loop is deactivated.

3. To reset the Autofill control loop, enable the control loop using the 
procedure in section 4.1.2.4, “Enabling the Autofill Control Loop” 
on page 155. The Autofill control loop will reset and, if the control 
loop start parameters are met, will start from the beginning of the 
control loop scenario. 

4.1.2.6 Setting the Start and Stop Levels Using the Keypad Keys

The Start Level and Stop Level for an Autofill can also be set using the A 
Setpoint and B Setpoint keys on the keypad.

To set the Start Level using the B Setpoint key:

1. From any screen, press the B Setpoint key, labeled both B Setpoint 
(9), on the keypad.

2. The B Setpoint screen is 
displayed. If there is more than 
one Sensor Transmitter connected 
to the Model 1800 Instrument, 
select the Sensor Transmitter.

3. Press ENTER. The Sensor 
Transmitter B Setpt screen is 
displayed.
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4. Press ENTER to make the field 
editable. The B Setpt field 
displays as a blank reverse 
display. The B Setpoint value is 
represented in the unit selected 
for the Sensor Transmitter, either 
percent (%), inches (in), or 
centimeters (cm). Use the keypad 
to enter the amount at which the 
Autofill begins.

5. Press ENTER to save the 
amount.The Model 1800 
Instrument displays the new B 
Setpoint value in the number of 
digits specified for the Sensor 
Transmitter.

To set the Start Level using the A 
Setpoint key:

1. From any screen, press the A Setpoint key, labeled both A Setpoint 
and 3, on the keypad.

2. The A Setpoint screen is 
displayed. If there is more than 
one Sensor Transmitter connected 
to the Model 1800 Instrument, 
select the Sensor Transmitter.

3. Press ENTER. The Sensor 
Transmitter B Setpt screen is 
displayed.

4. Press ENTER to make the field 
editable. The B Setpt field 
displays as a blank reverse 
display. The B Setpoint value is 
represented in the unit selected 
for the Sensor Transmitter, either 
percent (%), inches (in), or 
centimeters (cm). Use the keypad 
to enter the amount at which the 
Autofill ends.
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5. Press ENTER to save the 
amount.The Model 1800 
Instrument displays the new B 
Setpoint value in the number of 
digits specified for the Sensor 
Transmitter.

4.2 Creating an Auto-Changeover Control Loop

An Auto-Changeover control loop allows the instrument to monitor cryo-
gen levels and use solenoid-controlled valves to maintain liquid level in the 
target dewar with primary and secondary source dewars. When the pri-
mary source dewar becomes empty during a fill, the instrument opens a 
second valve which is connected to a secondary supply dewar so that the 
target dewar is filled from a different source. The instrument will be con-
figured to monitor primary supply dewar level from a second level Sensor 
Transmitter or from an input via the Instrument's analog inputs. The 
Auto-Changeover can also be triggered based on an unusually long fill 
time duration (determined by the user).

Use the following procedure to create Auto-changeover control loops.

1. From the Loop Configuration 
screen, select Ctrl Scenario and 
press ENTER. The Loop Scenario 
screen is displayed.

2. Press ENTER to make the screen 
editable. Select Changeover.
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3. Press ENTER to save the value. 
The Loop Parameters Menu is 
displayed.

4. With Hardware selected, press 
ENTER. The Loop Hardware 
screen for the auto-changeover 
option is displayed. Press ENTER 
to make the Tgt Level field 
editable.

5. Toggle the field to the Sensor 
Transmitter in the target dewar 
and press ENTER to save the 
value.

6. Select the Src1 field and press ENTER to make the field editable.

7. Toggle the field value to the valve 
used for the primary source 
dewar and press ENTER.

8. Select the Src2 field and press 
ENTER.

9. Toggle the field value to the 
valve used for the secondary 
source dewar and press ENTER.
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10. If auto-changeover is being 
triggered by the liquid level of 
the primary source dewar 
monitored with a Sensor 
Transmitter or an external 
instrument, select the Optional 
Src1 Hdw and press ENTER. 
The Optional Source Hardware 
screen is displayed.

11. To specify a Sensor Transmitter 
to trigger the source dewar auto-
changeover, press ENTER and 
toggle the Level field to the 
name of the Sensor Transmitter. 
Press ENTER to save the value.

12. To specify an external 
instrument used to trigger the 
source dewar auto-changeover, 
select Empty Input field and 
press ENTER. Toggle the Empty 
Input field to the name of the 
analog input through which the 
auto changeover signal is 
received. Press ENTER to save 
the value.

13. Select Page  and press ENTER 
to access the Loop Parameters 
Menu, page two. 

14. Select Auto-Changeover and 
press ENTER. The Auto-Change 
Configuration Menu is 
displayed.



Rev 3 161

Autofill Control Loops
Creating an Auto-Changeover Control Loop

15. Select Auto-Changeover and 
press ENTER. The Auto-Change 
Configuration Menu is displayed.

16. With Changeover Trigger 
selected, press ENTER to access 
the Changeover Trigger Menu 
screen.

The following three sections describe 
how to specify each changeover trigger. 
Only one trigger can be enabled in an 
auto-changeover control loop. Once the 
user has specified and enabled the trig-
ger, the Changeover Trigger Menu dis-
plays a check mark next to the trigger 
enabled.

4.2.1 Triggering Changeover from an Input Channel

To trigger the auto-changeover from an input signal, use the first menu 
option, Src1 Empty Input. Use the following steps to enter an input sig-
nal.
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1. With Src1 Empty Input 
selected, press ENTER. The Src1 
Empty Input screen is displayed.

2. The Model 1800 Instrument 
automatically fills in the 
Channel field with the Empty 
Input value on the Optional 
Source Hardware screen. Select 
the Status field and press 
ENTER to make the field 
editable.

3. Use the up arrow to select 
Enabled and press ENTER.

4. Press ESC twice to return to the Auto-Change Configuration Menu.

4.2.2 Triggering Changeover from Fill Time

If the primary dewar in the autofill system does not have a float or a Sen-
sor Transmitter to measure level, the user can trigger an auto-changeover 
based on the amount of time required for the target dewar to fill. To trig-
ger the auto-changeover based on the time it takes to fill the target dewar, 
use the second menu option, Src1 Fill Time. Use the following steps to 
enter a fill time interval.

1. Select Src1 Fill Time and 
press ENTER. The Model 1800 
Instrument displays the Source 
Fill Time screen.

2. Press ENTER to access the 
Interval Edit screen.

3. Use the left and right arrows to 
select the time field to change. 
Use the up and down arrows to 
select the hour and minutes for the fill interval time.
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Note

The fill time interval should be the 
maximum amount of time required to 
fill the target dewar plus a margin of 
time for error. If the fill interval time is 
too short, the auto-changeover 
process could switch to filling from 
the secondary dewar before the 
primary dewar is empty.

4. Press ENTER to save the value 
and return to the Source Fill Time screen.

5. Select the Status field and press ENTER to make the field editable.

6. Use the up arrow key to select 
Enabled.

7. Press ENTER to save the value. 

8. Press ESC twice to return to the 
Auto-Change Configuration 
Menu.

4.2.3 Triggering Changeover from the Dewar Level

To trigger the auto-changeover from the primary dewar level, use the third 
menu option, Src1 Dewar Level. Use the following steps to enter the Src1 
dewar level at which the autofill changes to filling the target dewar from 
the secondary or Src2 dewar.

1. From the Changeover Trigger 
Menu, select Src1 Dewar 
Level and press ENTER. The 
Model 1800 displays the Source 
Dewar Level screen.

2. Press ENTER to make the 
Level field editable.
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3. Using the number keys, enter 
the level at which the Source 1 
valve with close and the Source 
2 valve opens to continue the 
target dewar fill.

4. Press ENTER to save the value. 
Select the Status field and press 
ENTER to make the field 
editable.

5. Use the up arrow to select 
Enabled.

6. Press ENTER to save the value.

7. Press ESC twice to return to the 
Auto-Change Configuration 
Menu.

4.2.4 Activating the Auto-Changeover Loop

After enabling the auto-changeover trigger, the auto-changeover loop must 
be activated. Use the following procedure to activate the auto-changeover 
loop.

1. From the Auto Change Configuration Menu, select Changeover 
Status and press ENTER. The Model 1800 Instrument displays the 
Changeover Status screen.

2. Press ENTER to make the 
screen editable.

3. Use the down arrow to select 
Armed/Src1 or use the following 
table to select the appropriate 
Changeover Status.
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4. Press ENTER to save the value. Press ESC until the Loop 
Configuration Menu is displayed.

5. Specify the rest of the control loop as directed in sections “Enabling 
the Autofill Control Loop” on page 155 and “Establishing Fill 
Monitoring” on page 167. 

Note

The Autofill control loop must still be enabled using “Enabling the Autofill 
Control Loop” on page 155.

4.3 Creating a Pre-Cool Control Loop

1. From the Loop Configuration 
screen, select Ctrl Scenario and 
press ENTER. The Loop Scenario 
screen is displayed.

Table 4-1. Changeover Statuses

Status Description

Disabled/Src1 The Auto-changeover loop is disabled and auto-
fill will occur from the primary or Src1 dewar 
only.

Disabled/Src2 The Auto-changeover loop is disabled and auto-
fill will occur from the secondary or Src2 dewar 
only.

Armed/Src1 The Auto-changeover loop is activated. When 
the Auto-changeover trigger is reached, the 
Src1 dewar valve closes and the Src2 dewar 
valve opens.

Triggered/Src2 The Auto-changeover was triggered. 
Note: This is not a selectable option.



166 Rev 3

Autofill Control Loops
Creating a Pre-Cool Control Loop

2. Press ENTER to make the screen 
editable. Select Pre-Cool.

3. Press ENTER to save the value. 
The Loop Parameters Menu is 
displayed.

4. With Hardware selected, press 
ENTER. The Loop Hardware 
screen for the pre-cool option is 
displayed. Press ENTER to make 
the Tgt Level field editable.

5. Toggle the field to the Sensor 
Transmitter in the target dewar 
and press ENTER to save the 
value.

6. Select the Src1 field and press ENTER to make the field editable.

7. Toggle the field value to the valve used for the source dewar and 
press ENTER.

8. Select Vent1 and press ENTER to 
make the field editable.

9. Toggle the field value to the 
valve used for the vent on the 
transfer line and press ENTER.

10. Press ESC to return to the Loop 
Parameters screen. 
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11. Select the Page  and press 
ENTER. The Loop Parameters 
Menu, page two is displayed.

12. Select Pre-Cool Time Cfg to 
access the pre-cool time 
configuration page and press 
ENTER. The Pre-Cool Time Cfg 
screen is displayed.

13. Press ENTER to make the time 
field editable. Use the left and 
right arrows to select the time 
field to change. Use the up and 
down arrows to select the hour 
and minutes for the time to stop 
the pre-cool venting of cryogenic 
fluid.

14. Press ENTER to save the 
interval time. The Pre-Cool Time 
Configuration screen is displayed. 

15. Press ESC to return to the Loop Parameters Menu, page two. Press 
ESC two more times to return to the Loop Configuration screen.

16. Specify the rest of the control loop as directed in sections “Enabling 
the Autofill Control Loop” on page 155 and “Establishing Fill 
Monitoring” on page 167.

4.4 Establishing Fill Monitoring

Fill Monitoring allows the user to set up specific conditions in an autofill 
control loop that trigger an alarm if those conditions are met. Fill Monitor-
ing is not required for autofill functionality but it provides another level of 
security in the autofill function.
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There are two ways to monitor an autofill:

• By the amount of time it typically takes to fill the dewar and 
sounding an alarm when the dewar is not filled in that time 
period

• By the expected Rate of Change (RoC) in the dewar liquid level 
and sounding an alarm when the expected RoC is not achieved.

Use the following procedure to establish Fill Monitoring.

1. From the Loop Parameters 
Menu, select Fill Monitoring 
and press ENTER.

2. The Fill Monitoring Menu is 
displayed.
To set the instrument to sound 
an alarm if the dewar fill is not 
complete by a specific time, 
select Fill Timeout. 
To set the instrument to sound 
an alarm if the dewar liquid 
level Rate of Change is not the 
level expected, select Level 
RoC.

4.4.1 Monitoring by Fill Timeout

Use the following procedure to use the Fill Timeout function.

1. With Fill Timeout selected, 
press ENTER. The Loop Timeout 
screen is displayed.
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2. With the time selected, press 
ENTER. The Interval Edit screen 
is displayed.

3. Using the up and down arrows, 
select the amount of time the 
dewar typically takes to fill, in 
hours and minutes. Use the right 
arrow to move from the hour to 
minute field. 

4. Press ENTER to save the time 
when complete. The Loop 
Timeout screen is displayed with 
the time interval entered.

5. Select the Status field and press 
ENTER to make the field editable. 
Use the up arrow to toggle to the 
Enabled value.

6. Press ENTER to save the timeout 
value for the Autofill control loop.

4.4.2 Monitoring by Level Rate of Change

The Rate of Change specifies the amount of level change expected over a 
given time interval. The Instrument alarms when the Rate of Change 
specified is not achieved. This condition could occur if the supply dewar 
ran out of the supply liquid, a flow restriction in the supply line, or fill 
valve failure.
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In the Rate of Change calculation, dL is the liquid level change and dt is 
the amount of time for the level change to occur. The rate of change setting 
is determined by dividing the expected level increase by the time expected 
to achieve the level increase. This variable can be determined experimen-
tally by observing a typical fill and noting the rate of change of fill. A rea-
sonable tolerance should be added to the observed fill rate of change to 
prevent false alarms.

To use the Level Rate of Change function:

1. Select Level RoC and press 
ENTER. The Loop RoC screen is 
displayed.

2. Press ENTER to edit the dL field. 
Enter the expected level increase 
on the sensor. The units for the 
level have been set previously, in 
section 3.3.2, “Changing the 
Display Units” on page 74.
Example: For a 10 percent 
change, enter “10.00” in the dL field.

3. Press ENTER to save the dL field.

4. Select the dt field and press 
ENTER. The Interval Edit screen 
is displayed.

5. Using the up and down arrows, 
select the amount of time to 
achieve the level increase entered 
in step 2, above. Use the right 
arrow to move from the hour to 
minute field. Press ENTER to 
save the value.

Note

The user can set the dL to 2 cm and the dt to 5 minutes. The Instrument will 
alarm if the measured level has not increased by 2 cm in any 5 minute fill 
interval.

6. Select the First chk mins field and press ENTER to make the field 
editable. Use the up and down arrows to select the number of 
minutes that the instrument waits before taking the first level 
sample
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Note

The First chk mins value is how 
long the Model 1800 Instrument waits 
before doing the first sample to verify 
fill rate. This is to prevent a false 
reading due to the initial disturbance 
in the dewar from the fill starting.

7. The Rate of Change alarm can be 
configured to stop filling in the 
event that the alarm occurs. To 
configure the control loop to stop 
filling if the specified level rate of 
change is not achieved, select the 
Pageicon to move to page two. 
The Loop RoC screen, page two is 
displayed.

8. With the End Fill field selected, 
press ENTER to make the field 
editable.

9. Use the up and down arrows to 
toggle the field value to Enabled 
and press ENTER to save the 
value.
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10. To activate the Level Rate of 
Change Fill Monitoring, select 
the Status field and press 
ENTER. 

11. Toggle the Status field value to 
Enabled and press ENTER to 
save the value.

12. Press MENU and ESC to return 
to the Sensor Measurements 
screen.

4.5 Creating Autofill Exceptions

The user can prevent an autofill in times when filling the dewar could 
interfere with another process. The Loop Fill Exceptions Menu allows the 
user to prevent an automatic fill using blackout periods or inhibit an auto-
matic fill based on a signal from an input channel.

4.5.1 Specifying Autofill Blackout Periods

The Model 1800 Instrument has up to four user-defined blackout periods 
per control loop. 

Use the following procedure to specify an autofill blackout period.

1. From the Loop Configuration 
Menu, select Parameters and 
press ENTER.
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The Loop Parameters Menu is 
displayed. 

2. Select Page  and press ENTER. 
The Loop Parameters Menu, 
page two is displayed. 

3. With Fill Exceptions selected, 
press ENTER. The Loop Fill 
Exception Menu is displayed.

The Loop Blackout Period screen 
is displayed.

Note

To access Blackout periods 2 through 
4, use the Page  option.Up to four 
blackout periods can be defined. 
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4. Select the Start field and press 
ENTER. The Time Edit screen 
for the Start field is displayed. 

5. Use the up and down arrows to 
select the hours, minutes, 
seconds, and time of day for the 
Autofill Blackout Period Start 
time. 

6. Press ENTER to save the value. 
The Loop Blackout Period 
screen is displayed with the 
Start time edited.

7. Select the Stop field and press 
ENTER. The Time Edit screen 
for the Stop field is displayed.

8. Use the up and down arrows to 
select the hours, minutes, 
seconds, and time of day for the 
Autofill Blackout Period Stop 
time. 

9. Press ENTER to save the value. 
The Loop Blackout Period 
screen is displayed with the 
Stop time edited.

10. Select the Status field and 
press ENTER. 

11. Use the up arrow to toggle to 
the Enabled value and press 
ENTER. The Autofill control 
loop Blackout Period is now 
enabled.
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12. Press ESC to return to the Loop 
Fill Exception Menu. The 
Blackout Periods option will 
have a check next to it indicating 
that an Autofill Blackout Period 
has been enabled.

4.5.2 Specifying an Autofill Inhibit

The Model 1800 Instrument allows the 
user to inhibit an automatic fill with a 
signal sent over an input channel from 
another source.

Use the following procedure to specify an autofill inhibition from an input 
channel.

1. From the Loop Configuration 
Menu, select Parameters and 
press ENTER.

The Loop Parameters Menu is 
displayed. 

2. Select Page  and press ENTER. 
The Loop Parameters Menu, 
page two is displayed. 
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3. Press ENTER. The Loop Fill 
Exceptions Menu is displayed.

4. Select Fill Inhibit and press 
ENTER. The Loop Inhibit screen 
is displayed.

5. Press ENTER. Toggle the Input 
Ch field to the input channel over 
which the inhibit signal will be 
received.

6. Press ENTER to save the value. 
Press ESC to return to the Loop 
Fill Exception Menu. The Fill 
Inhibit option will have a check 
next to it indicating that an 
input channel has been selected.

4.6 Changing the Control Loop 
Name

The user can change the control loop names to be more meaningful in 
order to make it easier to distinguish between multiple control loops on the 
Model 1800 Instrument.
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Each control loop comes with a name assigned, L1 through L8, in paren-
theses. The name does not need to be changed to establish a control loop. 

Use the following procedure to change the name of a control loop.

1. From the Main Menu, select 
Control Loops.

2. Press ENTER. The Control Loop 
Configuration Menu is 
displayed.

3. Select the control loop to rename 
and press ENTER. The Loop 
Configuration screen is 
displayed.

4. Select Loop Name and press 
ENTER. The Loop Name screen 
is displayed. 
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5. Press ENTER to make the screen 
editable.

6. Use the left, right, up and down 
arrows to select a letter to add to 
the name. Press ENTER to add 
the letter to the name.

Note

See “Naming the Calibration Set” on 
page 40 for information on using the Name Edit screen.

7. After entering the control loop 
name, use the arrows on the 
keypad to select the carriage 
return arrow () and press 
ENTER to save the control loop 
name. The Loop Name screen is 
displayed.

8. The new control loop name 
occurs in the parentheses of the 
loop name and on the Dewar 
Level screen if the control loop 
is enabled.

4.7 Control Loop Options Menu

The Control Loop Options Menu screen 
is accessible from the Dewar Level 
screen. The Control Loop Options 
Menu screen contains the Inhibit Fill 
and Initiate Fill options if a control loop for the Sensor Transmitter is 
enabled and the Level Tone ON option if a control loop is not enabled.

The Control Loop Options Menu screen options manually inhibit measure-
ment sampling, control loop fills, and initiate a manual dewar fill.

For LHe Sensor Transmitters, the Control Loop Options Menu screen also 
contains an option to deice the sensor. See section 3.5.9.2, “Using the DeIce 
Sensor Option” on page 141 for more information.
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The Loop Options Menu screen contains 
the Inhibit Measurements and Inhibit 
Fill options. 

The Inhibit Measurements (Inhibit 
Meas) option allows the user to inhibit 
sensor measurements for an undeter-
mined amount of time. 

The Inhibit Fill option allows the user to inhibit control loop fills from 
occurring regardless of whether the fill conditions have been met.

4.7.1 Inhibiting Measurements

Use the following procedure to inhibit the Sensor Transmitter measure-
ment sample.

1. From the Loop Options Menu 
screen, click Inhibit Meas.

2. Select Yes to the confirmation 
message and press ENTER. 
Sensor measurements will not be 
taken until the user selects and 
confirms the Clear Meas 
Inhibit option.

To end the Sensor Transmitter mea-
surement inhibition and begin measure-
ment sampling again:

1. With the Clear Meas Inhibit 
option selected, press ENTER.
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.

2. The Clear Meas Inhibit 
confirmation message is 
displayed at the bottom of the 
screen. Select Yes and press 
ENTER to clear the measurement 
inhibition.

4.7.2 Inhibiting Control Loops

The Loop Options Menu screen also con-
tains the Inhibit Control Loops (Inhibit Fill) option that allows the user 
to inhibit a control loop, such as an Autofill or Pre-Cool cycle, for an unde-
termined amount of time. 

Note

A control loop must be enabled to access the Inhibit Fill option.

To inhibit all control loops, use the FUNCTION 1 (F1) Fill Inhibit function. 
See section3.5.3“Inhibiting All Autofill Control Loops from the Keypad” on 
page 134.

Use the following procedure to inhibit control loops.

1. From the Loop Options Menu 
screen, select the Inhibit Fill 
option and press ENTER.

2. Select Yes to the confirmation 
message and press ENTER.
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Control loops will not be started, 
regardless of the control loop options. 

To resume control loops:

1. With the Clear Fill Inhibit 
option selected, press ENTER.

2. The Clear Fill Inhibit 
confirmation message is 
displayed at the bottom of the 
screen. Select Yes and press 
ENTER to clear the control loop 
inhibition.

The next control loop will start accord-
ing to the control loop options.

4.7.3 Controlling the Fill Valve Output Manually 

The Model 1800 Instrument allows the user to control the fill valve output 
manually to fill the dewar using the Sensor Transmitter to monitor filling 
level.

Note

A control loop must be enabled to manually fill a dewar.

Use the following procedure to manually control the fill valve using the 
Model 1800 Instrument.

1. From the Sensor Measurement 
screen, press ENTER to view the 
Dewar Level screen.
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2. From the Dewar Level screen, 
press ENTER. The Loop Options 
Menu screen is displayed.

3. Use the down arrow () to 
select Initiate Fill and press 
ENTER. The Fill Confirmation 
is displayed at the bottom of the 
screen.

4. Use the right arrow to select 
Yes and press ENTER. The 
valve opens to fill the dewar to 
the Fill Stop Level and the 
Cancel Fill option appears on 
the Loop Options Menu screen.

5. Once the dewar is filled, the 
Initiate Fill option returns to 
the Loop Options Menu screen. 
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If Initiate Fill is entered with 
the dewar at full level, an error 
message displays saying the fill 
cycle cannot be initiated.

4.7.4 Setting the Hi and Lo Setpoints

The user can set the Hi Setpoint value 
and Lo Setpoint values from the key-
board. The Hi Setpoint and the Lo Set-
point values are used in Output Relay 
decisions to control the state of the output relay. 

4.7.4.1 Setting the Hi Setpoint

Use the following steps to set the Hi Setpoint.

1. From any screen, press the Hi Setpoint key, labeled both Hi 
Setpoint and 1, on the keypad.

2. The Hi Setpoint screen is 
displayed. If there is more than 
one Sensor Transmitter 
connected to the Model 1800 
Instrument, select the Sensor 
Transmitter.

3. The Sensor Transmitter Hi 
Setpoint screen is displayed. 
Press ENTER to make the HI 
Setpt field editable.

4. The Hi Setpt field displays as a 
blank reverse display. The Hi 
Setpoint value is represented in 
the unit selected for the Sensor 
Transmitter, either percent (%), 
inches (in), or centimeters (cm). 
Use the keypad to enter the value 
of the Hi Setpoint. 
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5. Press ENTER to save the value. 
The Model 1800 Instrument 
displays the new Hi Setpoint 
value in the number of digits 
specified for the Sensor 
Transmitter.

4.7.4.2 Setting the Lo Setpoint

Use the following steps to set the Lo Setpoint.

1. From any screen, press the Lo Setpoint key, labeled both Lo 
Setpoint and “7”, on the keypad.

2. The Lo Setpoint screen is 
displayed. If there is more than 
one Sensor Transmitter 
connected to the Model 1800 
Instrument, select the Sensor 
Transmitter.

3. The Sensor Transmitter Lo 
Setpoint screen is displayed. 
Press ENTER to make the LO 
Setpt field editable.

4. The LO Setpt field displays as a 
blank reverse display. The Lo 
Setpoint value is represented in 
the unit selected for the Sensor 
Transmitter, either percent (%), 
inches (in), or centimeters (cm). 
Use the keypad to enter the 
value of the Lo Setpoint. 

5. Press ENTER to save the value. 
The Model 1800 Instrument 
displays the new Lo Setpoint 
value in the number of digits 
specified for the Sensor 
Transmitter.
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5 Remote Interface Reference

The Model 1800 Instrument provides both serial (RS-232) and Ethernet 
interfaces as standard features. The serial and Ethernet interfaces can be 
operated simultaneously. Separate output buffers are also provided for the 
serial and Ethernet return data. However, for optimal performance and 
simplicity of programming, AMI recommends limiting normal operation to 
one interface. An exception to this recommendation would be using the 
serial port as a debugging aid during programming of the Ethernet port, or 
vice-versa, which can prove to be a useful resource.

5.1 SCPI Command Summary

The following manual conventions are used for SCPI (Standard 
Commands for Programmable Instruments) syntax for the remote 
interface commands:

• Braces { } enclose valid parameter choices.

• A vertical bar | separates multiple choices for each parameter.

For example, the command CONFigure:TIME:DST {0|1} indicates that 
the command CONFigure:TIME:DST has two parameter options: 0 or 1.
The following section is a reference list of SCPI commands. Refer to the 
detailed description of each command for information regarding specific 
parameter choices and their meanings. Capitalized portions of the 
commands indicate acceptable abbreviations. Default settings are shown 
in bold.

(see “System-Related Commands and Queries” on page 192 for more 
information)

SYSTem:LOCal
SYSTem:MUTE {0|1}
SYSTem:REMote
SYSTem:TIME:SET {mm/dd/yy hr:mn:ss}

IDN?
FW?
MAC?
NETMASK?

SYSTem:LOCal?
SYSTem:MUTE?

System-Related Commands



186 Rev 4

Remote Interface Reference
SCPI Command Summary

SYSTem:REMote?
SYSTem:TIME?

(see “Setup Configuration Commands and Queries” on page 193 for more 
information)

CONFigure:IPNAME {name}
CONFigure:BRIGHTness {level}
CONFigure:RESTORE_DEF
CONFigure:TIME:DST {0|1}
CONFigure:TIME:FMT {0|1}
CONFigure:V*:DESCription {description}
CONFigure:VOLume {percent}

(see “Setup Configuration Commands and Queries” on page 193 for more 
information)

CONFigure:BRIGHTness?
CONFigure:IPNAME?

(see “Protection Commands and Queries - Model 1800 Instrument” on 
page 194 for more information)

CONFigure:LOCK:BRIGHTness {0|1}
CONFigure:LOCK:NETsetup {0|1}
CONFigure:LOCK:AN_INPUTS {0|1}
CONFigure:LOCK:AN_OUTPUTS {0|1}
CONFigure:LOCK:BRIGHTness {0|1}
CONFigure:LOCK:RESTORE_DEF {0|1}
CONFigure:LOCK:LOOPS {0|1}
CONFigure:LOCK:MUTE {0|1}
CONFigure:LOCK:NETsetup {0|1}
CONFigure:LOCK:RELAYS {0|1}
CONFigure:LOCK:TIME {0|1}
CONFigure:LOCK:VALVES {0|1}
CONFigure:LOCK:VOLume {0|1}

SETUP Configuration Commands

Setup Configuration Queries

Model 1800 Instrument Protection Configuration Commands 
and Queries
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CONFigure:LOCK:AN_INPUTS?
CONFigure:LOCK:AN_OUTPUTS?
CONFigure:LOCK:BRIGHTness?
CONFigure:LOCK:LOOPS?
CONFigure:LOCK:MUTE?
CONFigure:LOCK:NETsetup?
CONFigure:LOCK:RELAYS?
CONFigure:LOCK:RESTORE_DEF?
CONFigure:LOCK:TIME?
CONFigure:LOCK:VALVES?
CONFigure:LOCK:VOLume?

(see “Protection Commands and Queries - Sensor Transmitter” on page 203 
for more information)

CONFigure:LOCK:T*:CONFigure {0|1}
CONFigure:LOCK:T*:OVERide {0|1}
CONFigure:LOCK:T*:SETPoint {0|1}
CONFigure:LOCK:T*:UNITS {0|1}

CONFigure:LOCK:T*:CONFigure?
CONFigure:LOCK:T*:OVERride?
CONFigure:LOCK:T*:SETPoint?
CONFigure:LOCK:T*:UNITS?

(see “Sensor Transmitter Configuration Commands and Queries” on 
page 196 for more information)

CONFigure:T*:DESCripton {description}
CONFigure:T*:FILTER {filterLevel}
CONFigure:T*IPNAME {name}
CONFigure:T*:ALarm {0|1}
CONFigure:T*:LATE:HOLD
CONFigure:T*:LATE:SEConds {seconds}
CONFigure:T*:MEAS:BLACKout:B#:ENABle
CONFigure:T*:MEAS:BLACKout:B#:START {hh:mm:ss}
CONFigure:T*:MEAS:BLACKout:B#:STOP {hh:mm:ss}
CONFigure:T*:MEAS:INHIBIT:CHANnel {channel}
CONFigure:T*:MEAS:INHIBIT:MANual {0|1}
CONFigure:T*:PRECision {precision}
CONFigure:T*:SAMPle {period}

Sensor Transmitter Protection Configuration Commands and Queries

Sensor Transmitter Configuration Commands and Queries
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CONFigure:T*:SETPoint:A {value} {unitString}
CONFigure:T*:SETPoint:B {value} {unitString}
CONFigure:T*:SETPoint:HI {value} {unitString}
CONFigure:T*:SETPoint:LO {value} {unitString}
CONFigure:T*:UNITS {unitString}
CONFigure:T*:RESTORE_DEF

CONFigure:T*:DEFINED?
CONFigure:T*:DESCription?
CONFigure:T*:FILTER?
CONFigure:T*:IP?
CONFigure:T*:IPNAME?
CONFigure:T*:ALarm?
CONFigure:T*:LATE:HOLD?
CONFigure:T*:LATE:SEConds?
CONFigure:T*:MAC?
CONFigure:T*:MEAS:BLACKout:B#:ENABled?
CONFigure:T*:MEAS:BLACKout:B#:START?
CONFigure:T*:MEAS:BLACKout:B#:STOP?
CONFigure:T*:MEAS:INHIBIT:MANual?
CONFigure:T*:PRECision?
CONFigure:T*:SAMPle?
CONFigure:T*:SETPoint:A?
CONFigure:T*:SETPoint:A {units}?
CONFigure:T*:SETPoint:B?
CONFigure:T*:SETPoint:B {units}?
CONFigure:T*:SETPoint:HI?
CONFigure:T*:SETPoint:HI {units}?
CONFigure:T*:SETPoint:LO?
CONFigure:T*:SETPoint:LO {units}?
CONFigure:T*:TYPE?
CONFigure:T*:UNITS?

(see “Sensor Transmitter and Valve Queries” on page 204 for more 
information)

T*:CONNECTED?
T*:MEAS?
V1?
V2?

Sensor Transmitter and Valve Queries
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(see “Control Loop Commands and Queries” on page 205 for more 
information)

CONFigure:L*:DESCription {description}
CONFigure:L*:ENABle {0|1}
CONFigure:L*:INHIBIT:MANual {0|1}
L*:ALARM:CLEAR

CONFigure:L*:DEFINED?
CONFigure:L*:DESCription?
CONFigure:L*:ENABled?
CONFigure:L*:INHIBIT?
CONFigure:L*:SCEN?

L*:ALARM?
L*:STATE?

(see “Relay and Input Switch Queries” on page 207 for more information)

RELAY:AUX1?
RELAY:AUX2?
RELAY:AUX3?
RELAY:HEATER?
SW1?
SW2?
TTL1?
TTL2?

(see “Analog Input Queries” on page 207 for more information)

AN1?
AN2?
AN3?

Control Loop Commands and Queries

Relay and Input Switch Queries

Analog Input Queries
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5.2 Programming Overview

The Model 1800 Instrument conforms to the SCPI (Standard Commands 
for Programmable Instruments) IEEE standard. The SCPI standard is an 
ASCII-based specification designed to provide a consistent command 
structure for instruments from various manufacturers.

5.2.1 SCPI Language Introduction

SCPI commands conform to a tree structure where commands are grouped 
according to common keywords. For example, commands which set a 
Model 1800 Instrument setup, or operating parameter, begin with the 
keyword CONFigure. The keywords are shown in upper case and lower 
case to indicate acceptable abbreviations. For the example keyword 
CONFigure, the user may send either the abbreviated form of CONF, or the 
entire keyword CONFIGURE. Both the abbreviated form and the entire 
keyword must be entered in uppercase. Any other form of the keyword will 
generate an error.

Many commands also require multiple keywords to traverse the tree 
structure of the entire Model 1800 Instrument command set. For example, 
commands associated with a Sensor Transmitter setting require the prefix 
of CONFigure:T*, where the asterisk (*) is the number of the Sensor 
Transmitter. Note that a colon ( : ) separates the keywords. No spaces are 
allowed before or after the colon. Parameters must be separated from the 
command keyword(s) and from each other by at least one space.

5.2.2 Command Handshaking

The Model 1800 Instrument provides an 80 character internal command 
queue that can store multiple commands or queries. However, it is possible 
that the host computer can overwhelm the command queue by sending 
commands faster than the Model 1800 Instrument can execute. If the 
Model 1800 Instrument cannot process a command due to a full command 
queue, the command will be ignored. Handshaking is generally not a 
concern unless more than four commands are sent sequentially. If a query 
is sent, the user will normally wait for return data before proceeding to 
send the next query or command. 

5.3 Serial (RS-232) Configuration

The Model 1800 Instrument uses the following parameters related to the 
serial interface:

• Baud Rate: 115200

• Parity: No Parity
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• Data Bits: 8 Data Bits

• Number of Start Bits: 1 bit

• Number of Stop Bits: 1 bit

• Flow Control: None 

5.3.1 Serial Connector

A computer’s serial port can be directly connected to the Model 1800 
Instrument via a standard DB9-male-to-DB9-female serial cable. Refer to 
the computer’s documentation to determine which serial ports are 
available on the computer and the required connector type.

The Model 1800 Instrument is classified as a Data Terminal Equipment 
(DTE) device. It uses the standard DB9 male connector and identical pin 
out used on some personal computers. The RS-232 connector pin-out for 
the Model 1800 Instrument is fully documented in the section “Connector 
Wiring Pin Outs” on page 209 in the Appendix.

5.3.2 Termination Characters

All commands and queries are transmitted and received as ASCII values. 
The Model 1800 Instrument always transmits <LF> (linefeed) at the end of 
a serial transmission. The Model 1800 Instrument can accept <CR>, <LF>, 
<CR><LF>, or <LF><CR>, or a semicolon ( ; ) as termination characters 
from an external computer.

5.4 Ethernet Configuration

The Model 1800 Instrument provides a 10/100Base-T Ethernet interface 
as a standard feature. It complies with the IEEE 802.3u 100Base-TX and 
802.3 10Base-T standards.

The Model 1800 Instrument allows its IP address, subnet mask and 
gateway IP address to be assigned either statically or dynamically. To 
make these values static and assign them manually, set IP Address 
Assignment to Static (see section “Changing the Address Assignment to a 
Static IP Address” on page 117) and then set the values using the 
parameters under the Net Setup sub-menu. To make the values 
dynamically assigned by a network DHCP server, set IP Address 
Assignment to DHCP (see section “Creating the DHCP Server Custom IP 
Pool” on page 114)

The system name (also known as host name or computer name), can be set 
using remote communications (either Ethernet or RS-232) through the 
CONFigure:IPNAME {system name} command. See “Setup 
Configuration Commands and Queries” on page 193 for more information.
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All network parameters (even those assigned by a DHCP server) can be 
viewed using the Net Settings sub-menu (see section “Setting Up Network 
Settings for the Model 1800 Instrument” on page 113).

5.4.1 Ethernet Connector

The Model 1800 Instrument uses standard RJ-45 jacks for Ethernet 
communications. The Ethernet jack pin out is fully documented in the 
section “Ethernet Connector” on page 210 in the Appendix.

5.4.2 Termination Characters

All commands and queries are transmitted and received as ASCII values 
and are case insensitive. The Model 1800 Instrument always transmits 
<CR><LF> (a carriage return followed by a linefeed) at the end of an 
Ethernet transmission. The Model 430 can accept <CR>, <LF>, 
<CR><LF>, or <LF><CR>, or a semicolon ( ; ) as termination characters 
from an external computer.

5.5 Command Reference

The following paragraphs present all Model 1800 Instrument commands 
and queries in related groups and a detailed description of the function of 
each command or query is provided. Examples are also provided where 
appropriate. Return strings may be up to 80 characters in length. 

5.5.1 System-Related Commands and Queries

• SYSTem:MUTE {0|1}

Mutes or unmutes the Model 1800 Instrument speaker. If the speaker is 
muted, audible alarms and error beeps will not sound. Allowable values 
are: 0=Unmute, 1=Mute.

• SYSTem:REMote

Disables all front panel controls with the exception of the POWER button. 
The symbol “rem” is displayed on the Model 1800 Instrument display. Any 
key presses while the system is in the “remote” mode results in two error 
beeps indicating that the keys are locked.

Note

The SYSTem:REMote command only disables the front panel controls for 
purposes of preventing accidental operation of a front panel feature. It is not 
necessary for this command to be sent prior to using a remote interface. Send 
the SYSTem:LOCal command to re-enable the front panel controls
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• SYSTem:TIME:SET {mm/dd/yy hh:mm:ss}

Sets the system date and time in month, day, and two digit year, hour, 
minutes, and seconds.

• IDN?

Returns the model number of the Model 1800 Instrument; “Model 1800”.

• FW?

Returns the firmware revision code of the Model 1800 Instrument.

• MAC?

Returns the MAC address of the Model 1800 Instrument; six octets in hex 
format.

• NETMASK?

Returns the Netmask of the Model 1800 Instrument in a value of six octets 
in hexadecimal format.

• SYSTem:LOCal?

Returns the status of the keypad. Displayed values are: “0”=Locked 
(meaning the keypad is inactive) and 1=Unlocked (meaning the keypad is 
active.)

• SYSTem:MUTE?

Returns the status of the Model 1800 Instrument speaker. Displayed 
values are: “0”=Unmuted (meaning audible alarms and indicators will 
sound) and 1=Mute (meaning no audible alarms or indicators will sound.)

• SYSTem:REMote?

Returns the status of the keypad due to remote access. Displayed values 
are: “0”=Unlocked (meaning the keypad is active) and 1=Locked (meaning 
the keypad is inactive.)

• SYSTem:TIME?

Returns the system date and time in mm/dd/yy hh:mm:ss format. The hour 
(hh) is always returned in 24 hour format, regardless of the system time 
format setting.

5.5.2 Setup Configuration Commands and Queries

The SETUP Configuration Commands and Queries provide read/write 
access to the setup functions available within the System submenu.

• CONFigure:BRIGHTness {level}

Sets the display brightness level. The level is an integer between one and 
eight, with “1” being the dimmest and “8” being the brightest level.
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• CONFigure:BRIGHTness?

Returns brightness level. Integer (1-8).

• CONFigure:IPNAME {system name}

Sets the system name (also known as host name or computer name), which 
is the name by which the Model 1800 Instrument will be identified on a 
network.

• CONFigure:IPNAME?

Returns the system name (also known as host name or computer name).

• CONFigure:RESTORE_DEF

Restores the factory default configuration on the Model 1800 Instrument, 
including “unclaiming” or releasing all Sensor Transmitters.

Note

Entering this command will remove all user specified data, which could 
possibly interrupt network connection to remote machines.

• CONFigure:TIME:DST {0|1}

Sets the method for Daylight Savings Time Compensation: 0=Manual, 
1=Auto.

• CONFigure:TIME:FMT {0|1}

Sets the time format. 0=12 hour, 1=24 hour. The format specified here is 
used throughout the Model 1800 Instrument display screens.

5.5.3 Protection Commands and Queries - Model 1800 Instrument

LOCK commands: 0=Unprotected/Unlocked, 1=Protected/Locked

The lock commands prevent changes to the specified configuration 
functions. Unlocking the function requires entering the alternate 
command, using a “0” in place of the “1” or entering the password on the 
Protection menu after entering the password. 

• CONFigure:LOCK:AN_INPUTS {0|1}

Locks or unlocks the analog input setup for Analog 1 through Analog 3.

• CONFigure:LOCK:AN_INPUTS?

Returns the lock state on the analog input setup.

• CONFigure:LOCK:AN_OUTPUTS {0|1}

Locks or unlocks the analog output setup for the 0 V through 10 V and 4 
mA through 20 mA outputs.
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• CONFigure:LOCK:AN_OUTPUTS?

Returns the lock state on the analog output setup.

• CONFigure:LOCK:BRIGHTness {0|1}

Locks or unlocks the display brightness setting.

• CONFigure:LOCK:BRIGHTness?

Returns the lock state on the display brightness setting.

• CONFigure:LOCK:LOOPS {0|1}

Locks or unlocks all control loop configuration.

• CONFigure:LOCK:LOOPS?

Returns the lock state on the control loop configuration.

• CONFigure:LOCK:MUTE {0|1}

Specifies whether use of the MUTE key is locked or unlocked. 

• CONFigure:LOCK:MUTE?

Returns the lock state on the audible/mute keypad control.

• CONFigure:LOCK:NETsetup {0|1}

Locks or unlocks the Network Name, DHCP Server Setup, Static IP, Static 
Gateway, and Static Net mask.

• CONFigure:LOCK:NETsetup?

Returns the lock state for all options under Net Setup listed above.

• CONFigure:LOCK:RELAYS {0|1}

Locks or unlocks the AUX1, AUX2, AUX3 and Heater Control relay 
configuration.

• CONFigure:LOCK:RELAYS?

Returns the lock state for the AUX1, AUX2, AUX3 and Heater Control 
relay configuration.

• CONFigure:LOCK:RESTORE_DEF {0|1}

Locks or unlocks the menu item that erases the instrument configuration 
information (Erase System Cfg).

• CONFigure:LOCK:RESTORE_DEF?

Returns the lock state for the menu item that erases the instrument 
configuration information (Erase System Cfg).



196 Rev 4

Remote Interface Reference
Sensor Transmitter Configuration Command and Queries

• CONFigure:LOCK:TIME {0|1}

Locks or unlocks the System Date/Time, Time Format and Daylight 
Savings Time Adjustment settings.

• CONFigure:LOCK:TIME?

Returns the lock state for the Time functions.See the 
CONFigure:LOCK:TIME command above for the list of functions.

• CONFigure:LOCK:VALVES {0|1}

Locks or unlocks the Valve1 and Valve2 configuration.

• CONFigure:LOCK:VALVES?

Returns the lock state for the Valve1 and Valve2 configuration.

• CONFigure:LOCK:VOLume {0|1}

Locks or unlocks the volume setting.

• CONFigure:LOCK:VOLume?

Returns the lock state for the volume control.

5.5.4 Sensor Transmitter Configuration Commands and Queries 

The asterisk, ‘*’, represents the number of the Sensor Transmitter to 
which the command is being sent. Options are one through eight (1-8), 
representing Sensor Transmitters one through eight. Sensor Transmitters 
are numbered according to the Sensor Transmitter’s position in the list on 
the Sensor Measurement screen.

Example: In Figure 5-1, the Sensor Transmitter listed as CAP16 is T1, 
CAP01 is T2, CAP00 is T3 and CAP02 is T4.

Figure 5-1. Sensor Measurements 
screen for four Sensor Transmitters
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Note

The Sensor Transmitters are listed in the order in which the Model 1800 
Instrument discovers and claims them. If the user removes a Sensor 
Transmitter, the remaining Sensor Transmitters are not renumbered. Insure 
the correct Sensor Transmitter is being accessed by entering the 
CONFigure:T*:DESCription? command to check the Sensor Transmitter 
name.

For Blackout commands, the pound sign, “#”, represents the blackout 
number for the Sensor Transmitter. Each Sensor Transmitter allows up to 
four blackout periods to be defined. 

• CONFigure:T*:ALarm {0|1}

Specifies whether the Model 1800 Instrument will alarm when 
measurements from the Sensor Transmitter are late or Autofill control 
loops fail monitoring conditions. Allowable values are: 0=No alarm, 
1=Alarm.

• CONFigure:T*:ALarm?

Returns the indicator for whether the unit alarms when measurements 
from the Sensor Transmitter are late or Autofill control loops fail 
monitoring conditions. Values returned are:0=No alarm, 1=Alarm.

Note

To clear a Late Measurement alarm, correct the connection between the 
Model 1800 Instrument and the Sensor Transmitter.

• CONFigure:T*:DEFINED?

Returns Boolean indication of whether Sensor Transmitter is defined:”1” if 
Sensor Transmitter is defined in the Model 1800 Instrument 
configuration, “0” if the Sensor Transmitter is not defined.

• CONFigure:T*:DESCripton {description}

Names the Sensor Transmitter. The description can be up to seven 
alphanumeric characters.

• CONFigure:T*:DESCription?

Returns the specified Sensor Transmitter’s name.

• CONFigure:T*:FILTER {filterLevel}

Specifies the level of filtering to apply to the Sensor Transmitter’s data. 
Increasing the filtration level helps to reduce the measurement “noise” at 
the expense of measurement response. Allowable values are “0” for Low, 
“1” for Medium, and “2” for High.The default level is 0.
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• CONFigure:T*:FILTER?

Returns the Sensor Transmitter’s filter level.

• CONFigure:T*:IP?

Returns the IP address of the Sensor Transmitter in dotted decimal 
format. Example: 192.168.7.12.

• CONFigure:T*:IPNAME {name}

Specifies the network name for the Sensor Transmitter. Up to 15 alpha 
only characters are allowed. Lowercase letters will be converted to 
uppercase.

• CONFigure:T*:IPNAME?

Returns the Sensor Transmitter’s network name.

• CONFigure:T*:LATE:HOLD

Specifies what the Model 1800 Instrument displays when measurements 
from the Sensor Transmitter are late. Allowable values are: 0=”------”, 
1=last measurement.

• CONFigure:T*:LATE:HOLD?

Returns the setting specified for what the Model 1800 Instrument displays 
when measurements from the Sensor Transmitter are late. Values 
returned are: 0 (”------”) and 1 (hold the last measurement on the display.)

• CONFigure:T*:LATE:SEConds {seconds}

Specifies the number of seconds without a measurement update from the 
Sensor Transmitter before the Model 1800 Instrument performs the “late 
measurement” process. Allowable values are integers two through sixty.

• CONFigure:T*:LATE:SEConds?

Returns the number of seconds a measurement update can be late before 
the Model 1800 Instrument performs the “late measurement” process. 
Values returned are integers between two and sixty.

• CONFigure:T*:MAC?

Returns the Sensor Transmitter MAC address in six octet hex format. 
Example: cce7df010001.

• CONFigure:T*:MEAS:BLACKout:B#:ENABle {0|1}

Enables or disables a specific measurement blackout period. Allowable 
values are: 0=disable, 1=enable.
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Note

Ensure that the start and stop parameters for the measurement blackout 
period have been specified properly, either through the Model 1800 
Instrument display screen or the remote interface, before enabling. 

CONFigure:T*:MEAS:BLACKout:B#:ENABle?

Returns whether the specified blackout period has been enabled. Values 
returned are: 0=Disabled, 1=Enabled.

• CONFigure:T*:MEAS:BLACKout:B#:START {hh:mm:ss}

Specifies a blackout start time for a specific measurement blackout and 
Sensor Transmitter. Allowable values are hours (hh): minutes (mm): 
seconds (ss) in 24 hour time format.

Note

Specifying the blackout start time for a specific measurement blackout will 
overwrite any start time values already entered for that measurement 
blackout.

Specifying matching blackout start and blackout stop times will result in a 
blackout period that does not end.

• CONFigure:T*:MEAS:BLACKout:B#:START?

Returns the time of the day the blackout period begins. Values returned 
are hours (hh): minutes (mm): seconds (ss) in 24 hour time format.

• CONFigure:T*:MEAS:BLACKout:B#:STOP {hh:mm:ss}

Specifies a blackout stop time for a specific measurement blackout and 
Sensor Transmitter. Allowable values are hours (hh): minutes (mm): 
seconds (ss) in 24 hour time format.

Note

Specifying the blackout stop time for a specific measurement blackout will 
overwrite any stop time values already entered for that measurement 
blackout.

Specifying matching blackout start and blackout stop times will result in a 
blackout period that does not end.

• CONFigure:T*:MEAS:BLACKout:B#:STOP?

Returns the time of the day the blackout period ends. Values returned are 
hours (hh): minutes (mm): seconds (ss) in 24 hour time format.
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• CONFigure:T*:MEAS:INHIBIT:CHANnel {channel}

Specifies the source channel from which a measurement inhibit will be 
specified. Allowable values are: NONE, TTL1, TTL2, SW1, and SW2.

• CONFigure:T*:MEAS:INHIBIT:CHANnel?

Returns the source channel from which a measurement inhibit will be 
specified.Values returned are: NONE, TTL1, TTL2, SW1, or SW2.

• CONFigure:T*:MEAS:INHIBIT:MANual {0|1}

Specifies whether the manual measurement inhibit is on or off. Allowed 
values are: 0=Off, 1=On.

• CONFigure:T*:MEAS:INHIBIT:MANual?

Returns whether the manual measurement inhibit is currently on or off. 
Values returned are: 0=Off, 1=On.

• CONFigure:T*:PRECision {precision}

Specifies the number of digits after the decimal point to be displayed in 
measurements. Allowable values are integers from zero to four (0, 1, 2, 3, 
4).

Note

This setting affects all related displays as well as the precision of 
measurement data returned in queries.

• CONFigure:T*:PRECision?

Returns the number of digits after the decimal point that are displayed in 
measurements. The value displayed is an integer zero to four (0, 1, 2, 3, or 
4).

• CONFigure:T*:RESTORE_DEF

Restores the factory default configuration values to the specified Sensor 
Transmitter. 

Note

Entering this command causes the calibration data for the specified Sensor 
Transmitter to be lost and removes the Sensor Transmitter from the Model 
1800 Instrument configuration.

• CONFigure:T*:SAMPle {period}

Specifies the sample period in seconds for the Sensor Transmitter 
measurement. Allowed values are an integer between one and 86,400. 
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Note

If the Sensor Transmitter specified is a capacitance Sensor Transmitter, the 
Model 1800 Instrument will emit an error beep and ignore the command.

• CONFigure:T*:SAMPle?

Returns the Sensor Transmitter measurement sample period in seconds. 
The value displayed is an integer between one and 86,400.

• CONFigure:T*:SETPoint:A {value} {unitString}

Specifies the stopping point for an autofill. The variable “value” is a 
number representing the level at which the autofill will terminate. The 
variable “unitString” represents the measurement units used in the value. 
See CONFigure:T*:UNITS {unitString} on page 203 for unit string 
values.The “unitString” variable is optional. If “unitString” is not 
specified, the Model 1800 Instrument uses the specified units for the 
Sensor Transmitter. 

• CONFigure:T*:SETPoint:A? 

or 

CONFigure:T*:SETPoint:A {units}?

Returns the stopping point for an autofill. If the “units” value is specified, 
the value returned will be in the specified units using the Sensor 
Transmitter precision setting. If no “units” value is specified, the setpoint 
values will be returned in the units specified in the Model 1800 
Instrument for the given Sensor Transmitter. 

• CONFigure:T*:SETPoint:B {value} {unitString}

Specifies the starting point for an autofill. The variable “value” is a 
number representing the level at which the autofill will begin. The 
“unitString” represents the measurement units used in the value. See 
CONFigure:T*:UNITS {unitString} on page 203 for unit string 
values. The “unitString” variable is optional. If “unitString” is not 
specified, the Model 1800 Instrument uses the specified unit for the Sensor 
Transmitter. 

• CONFigure:T*:SETPoint:B?

or

CONFigure:T*:SETPoint:B {units}?

Returns the starting point for an autofill. If the “units” value is specified, 
the value returned will be in the specified units using the Sensor 
Transmitter precision setting. If no “units” value is specified, the setpoint 
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values will be returned in the units specified in the Model 1800 
Instrument for the given Sensor Transmitter.

• CONFigure:T*:SETPoint:HI {value} {unitString}

Specifies the setpoint HI value for a decision. The “unitString” is the type 
of measurement used. See CONFigure:T*:UNITS {unitString} on 
page 203 for unit string values. The “unitString” variable is optional. If 
“unitString” is not specified, the Model 1800 Instrument uses the specified 
units for the Sensor Transmitter.

• CONFigure:T*:SETPoint:HI?

or

CONFigure:T*:SETPoint:HI {units}?

Returns the HI setpoint for a decision. If the “units” value is specified, the 
value returned will be in the specified units using the Sensor Transmitter 
precision setting. If no “units” value is specified, the setpoint values will be 
returned in the default units for the given Sensor Transmitter. 

• CONFigure:T*:SETPoint:LO {value} {unitString}

Specifies the setpoint LO value for a decision. The “unitString” is the type 
of measurement used. See CONFigure:T*:UNITS {unitString} on 
page 203 for unit string values. The “unitString” variable is optional. If 
“unitString” is not specified, the Model 1800 Instrument uses the specified 
unit for the Sensor Transmitter.

• CONFigure:T*:SETPoint:LO?

or

CONFigure:T*:SETPoint:LO {units}?

Returns the LO setpoint for a decision. If the “units” value is specified, the 
value returned will be in the specified units using the Sensor Transmitter 
precision setting. If no “units” value is specified, the setpoint values will be 
returned in the default units for the given Sensor Transmitter. 

• CONFigure:T*:TYPE?

Returns the Sensor Transmitter type for the Sensor Transmitter specified. 
The value returned is “CAP” for capacitance.

Note

This Sensor Transmitter type is determined by the Sensor Transmitter and 
cannot be set to another type.
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• CONFigure:T*:UNITS {unitString}

Specifies the type of measurement unit to use when displaying Sensor 
Transmitter measurements. Allowable values are: % (percent), cm 
(centimeters), and in (inches.) 

Note

The values “cm” and “in” must be entered in lower case.

• CONFigure:T*:UNITS?

Returns the type of measurement unit used when displaying Sensor 
Transmitter measurements. Values returned are: % (percent), cm 
(centimeters), and in (inches.)

5.5.5 Protection Commands and Queries - Sensor Transmitter

The asterisk, “*”, represents the Sensor Transmitter digits specifying the 
Sensor Transmitter to which the command is being sent. See “Sensor 
Transmitter Configuration Commands and Queries” on page 196 for more 
information on the Sensor Transmitter digits.

LOCK commands: 0=Unprotected/Unlocked, 1=Protected/Locked

• CONFigure:LOCK:T*:CONFigure {0|1}

Locks or unlocks the Sensor Transmitter configuration settings available 
under the Sensor View/Modify Menu.

• CONFigure:LOCK:T*:CONFigure?

Returns the lock state for the Sensor Transmitter configuration settings.

• CONFigure:LOCK:T*:SETPoint {0|1}

Locks or unlocks the setpoint configurations for the Sensor Transmitter.

• CONFigure:LOCK:T*:SETPoint?

Returns the lock state for the Sensor Transmitter’s setpoint 
configurations.

• CONFigure:LOCK:T*:UNITS {0|1}

Locks or unlocks the Sensor Transmitter unit selection.

• CONFigure:LOCK:T*:UNITS?

Returns the lock state for the Sensor Transmitter’s unit selection.
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5.5.6 Sensor Transmitter and Valve Queries

• T*:CONNECTED?

Returns an indicator to show whether or not the Sensor Transmitter is 
connected to the Model 1800 Instrument. Displayed values are: 
1=Connected, 0=Not connected.

• T*:MEAS?

or 

T*:MEAS {units}?

Returns the floating point value for the Sensor Transmitter measurement, 
the hex flag byte giving the state of the measurement and the 
measurement age in seconds.

Example: a returned value from the command T*:MEAS? is

19.3, 0x0, 0

The value 19.3 is the Sensor Transmitter measurement in either percent, 
centimeters, or inches depending on the unit of measurement the Sensor 
Transmitter is set to produce.

The value 0x0 is the hex flag byte. The meanings of the hex flag bytes 
available are:

• 0x0 - measurement valid

• 0x1 - measurement invalid

• 0x2 - Sensor Transmitter uncalibrated

• 0x4 - measurement overrange

• 0x8 - measurement underrange

The value 0 indicates the age of the measurement in seconds. 

• V1?

Returns the state of valve 1. Values returned are: 1=closed/active, 2=open/
inactive.

• V2?

Returns the state of valve 2. Values returned are: 1=closed/active, 2=open/
inactive.
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5.5.7 Control Loop Commands and Queries

The asterisk, ‘*’, represents the control loop index number for which the 
query is being sent. The control loop index number can be in the range of 
one to eight (1-8.) See “Specifying the Control Loop Scenario” on page 144 
for information on control loop numbers.

• CONFigure:L*:DEFINED?

Returns an indicator to show whether or not the control loop configuration 
is complete. Values returned are: 1=Configuration complete, 
0=Configuration not complete.

CONFigure:L*:DESCription {description}

Specifies the control loop name. Allowable values are up to seven alpha 
numeric characters.The control loop name defaults to “L1” through “L8”.

• CONFigure:L*:DESCription?

Returns the control loop name.

• CONFigure:L*:ENABle {0|1}

Specifies whether to enable or disable the control loop. Allowable values 
are: 0=Disable, 1=Enable.

Note

The control loop enable command will be successful only if the control loop 
configuration is complete. See the CONFigure:L*:DEFINED? command on 
page 205 for more information.

• CONFigure:L*:ENABled?

Returns an indicator to show whether or not the control loop is enabled. 
Values returned are: 1=Enabled, 0=Disabled.

• CONFigure:L*:INHIBIT:MANual {0|1}

Turns the manual inhibit for a control loop on or off. Allowable values are: 
0=Off, 1=On.

• CONFigure:L*:INHIBIT?

Display an indicator to show whether or not the control loop is inhibited 
and if so, by what means. Displayed values are: 

• 0=Not inhibited, 

• 1=Inhibited manually via keypad or remote command, 

• 2=Inhibited by external input,
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• 3=Inhibited by FUNCTION 1 button on the keypad. FUNCTION 1 
inhibits all control loops.

See section 4.7.2, “Inhibiting Control Loops” on page 180 for information 
on inhibiting control loops. See section 3.5.3,“Inhibiting All Autofill 
Control Loops from the Keypad” on page 134 for information on inhibiting 
all control loops from the keypad.

• CONFigure:L*:SCEN?

Returns an indicator representing the current control loop scenario. 
Values returned are: 

• 0=No control loop scenario, 

• 1=Level control basic autofill, 

• 2=Level control autochangover, 

• 3=Level control pre-cool.

• L*:ALARM:CLEAR

Clears the Rate of Change and Fill Timeout alarms for the specified 
control loop.

• L*:ALARM?

Returns the highest priority control loop alarm state. Values returned are: 

• 0=No alarm, 

• 1=Fill timeout terminated the last fill operation, 

• 2=Rate of Change exception terminated the last fill operation, 

• 3=Rate of Change exception, 

• 4=Source dewar level sensor measurements late (no sensor), 

• 5=Target dewar level sensor measurements late (no sensor.)

• L*:STATE?

Returns an indicator representing the current loop state. Values returned 
are: 

• 0=Disabled, 

• 1=Idle, 

• 2=Fill inhibited, 

• 3=Fill blackout, 

• 4=Level measurement inhibited, 

• 5=Level measurement blackout, 

• 6=Pre-cooling, 
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• 7=Filling (from source dewar 1 is implied for the case of auto-
changeover), 

• 8=Filling from source dewar 2 (applied to auto-changeover only.)

5.5.8 Relay and Input Switch Queries

• RELAY:AUX1?

Returns the state of AUX1 relay. Values returned are: 1=active/closed, 
0=inactive/open.

• RELAY:AUX2?

Returns the state of AUX2 relay. Values returned are: 1=active/closed, 
0=inactive/open.

• RELAY:AUX3?

Returns the state of AUX3 relay. Values returned are: 1=active/closed, 
0=inactive/open.

• RELAY:HEATER?

Returns the state of Heater relay. Values returned are: 1=active, 
0=inactive.

• SW1?

Returns the state of input switch 1. Values returned are: 1=closed, 0=open.

• SW2?

Returns the state of input switch 2. Values returned are: 1=closed, 0=open.

• TTL1?

Returns the state of TTL input signal 1. Values returned are: 1=closed, 
0=open.

• TTL 2?

Returns the state of TTL input signal 2. Values returned are: 1=closed, 
0=open.

5.5.9 Analog Input Queries

• AN1?

Returns the floating point value and units string for the analog input 1.

• AN2?

Returns the floating point value and units string for the analog input 2.
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• AN3?

Returns the floating point value and units string for the analog input 3.

5.5.10 Error Messages 

If an error occurs, the Model 1800 Instrument will beep.The Model 1800 
Instrument will beep twice if it receives a command for a function that is 
locked.
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A.1 Connector Wiring Pin Outs

Serial (RS-232) Connector

The RS-232 connector is a 9-pin D-sub female connector to connect 
standard DTE 9-pin D-sub male connector using a standard straight (not 
NULL) cable.

Table A-1  RS-232 Connector Pin Definitions

Pin Mnemonic Function

1 N/C

2 TXD Transmit Data

3 RXD Receive Data

4 N/C

5 GND Signal Ground

6 N/C

7 CTS Clear to Send

8 RTS Request to Send

9 N/CI

Figure A-1  Serial (RS-232) Pin Out
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Ethernet Connector

Table A- 2  Ethernet Connector Pin Definitions

Pin Mnemonic Function

1 TXD+ Transmit differential output +

2 TXD- Transmit differential output -

3 RXD+ Transmit differential input +

4 not used

5

6 RXD Transmit differential input -

7 not used

8

Figure A-2  Ethernet Connector Pin out
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Liquid Helium Connector J1 Wiring

Aux I/O Connector Pin Outs.

Pin Function

1 Sensor I+ (Red)

2 Not used

3 Not used

4 Not used

5 Not used

6 Sensor V- (Yellow)

7 Sensor I- (Black)

8 Sensor V+ (Blue)

9 Not used

J1

Pin 1

Figure A-3  Liquid Helium 
Connector

Figure A-4  Aux I/O 1 Male Plug pin out
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Table A- 3  Aux I/O 1 Pin Out

Pin Function Signal Type

1 ADC channel 1 input Differential Analog 
Voltage Input

9

2 ADC channel 2 input

10

3 ADC channel 3 input

11

4 Common TTL with pull-ups,
L=inhibit fill

12 AC output 1 fill interrupt/inhibit

5 AC output 2 fill interrupt/inhibit

13 Storage vessel 1 low limit switch 
contact-SW1

6

14 Storage vessel 2 low limit switch 
contact - SW2

7

15 Recorder Output (0-10 Vdc) Voltage Output

8

Figure A-5  Aux I/O 2 Female Socket pin out
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A.2 Calibrating Analog Inputs for Increased Accuracy

Without performing the following procedure, the Model 1800 Instrument 
analog inputs have an accuracy of better than 5%. If additional accuracy is 
required, the following procedure should be used to remove the circuitry 
offsets and adjust the gains for the appropriate analog inputs. Refer to 
Table 5 on page 212 for the location of the pins necessary to connect to the 
analog input channels. Refer to section 3.4.13, “Adding Analog Inputs to 
the Sensor Measurements Screen” on page 124 for necessary steps to 
perform on the Model 1800 Instrument to complete the procedure.

1. Connect a variable voltage source to the input pins for the channel 
to be calibrated. Ensure the polarity of the voltage source is correct.

2. Connect a DC voltmeter to measure the voltage source output.

3. With the voltage source de-energized, verify the input going into 
the Model 1800 Instrument is at 0.0 V.

Table A- 4  Aux I/O 2 Pin Out

Pin Function Signal Type

1 Aux relay 1 contact NO Dry Relay
Contact Output

9

2 Aux relay 2 contact

10

3 Aux relay 3 contact

11

4 Watchdog relay contact

12

5 Heater control relay output common Relay Output

13 Heater control relay output NO (form A) contact

6 Heater control relay output NC (form B) contact

14 4-20 mA output Current Output

7

15 Heater power supply output Current Output

8
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4. Configure the Model 1800 Instrument to display the Analog Input 
on the Model 1800 Instrument screen using the Analog 
Configuration screen and verify the units displayed are in volts. 

5. On the Model 1800 Instrument, Analog Configuration screen, 
configure the Analog channel for the full scale range expected. 

6. Make a note of the voltage and polarity displayed on the Model 
1800 Instrument, Sensor Measurements screen. This is the analog 
input offset voltage, VOFFSET.

7. Adjust the Analog Input offset value (b)1 for the appropriate 
channel of the Model 1800 Instrument by entering the value of
-│VOFFSET │ as the offset (b) variable on the Analog Configuration 
screen.

For example, if the Model 1800 Instrument reads -0.09 with the 
input at 0V, enter +0.09 as the b value.

8. Verify that the input channel now reads 0.00 volts on the Model 
1800 Instrument, Sensor Measurements screen.

9. Turn on the voltage source and adjust the output voltage as 
displayed on the voltmeter to the full scale value of the voltage 
range selected in the step above.

10. Make a note of the voltage displayed on the Model 1800 Instrument 
Analog Input display on the Sensor Measurements screen.

11. Calculate the gain error by dividing the input voltage (step 7 above) 
by the displayed voltage (step 8, above). This is the gain correction 
that will have to be entered into the instrument.

12. Enter the gain of the input channel (m) on the Model 1800 
Instrument, Analog Configuration screen. 

For example, if the instrument displayed 4.90 volts with 5.00 volts 
applied to the input, the gain value (m) will be 1.02.

13. Verify the Model 1800 Instrument, Sensor Measurements screen 
reads the same value as the voltmeter.

A.3 Troubleshooting

The following paragraphs serve as an aid to assist the user in 
troubleshooting a potential problem with the Model 1800 Instrument If 

1. The linear correction is of the form y = mx + b where m is the gain and b is the off-
set.
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the user is not comfortable in troubleshooting the system, contact an AMI 
Technical Support.

If the cause of the problem cannot be located, contact an AMI Technical 
Support Representative at (865) 482-1056 for assistance. The AMI 
technical support group may also be reached by internet e-mail at:

support@americanmagnetics.com. 

Sensor Transmitter cannot be discovered.

1. Verify that the Sensor Transmitter is connected via a Power Over 
Ethernet (POE) device. Verify this by checking that the lights on 
the Sensor Transmitter Ethernet connection on the back panel are 
lit. 

2. Verify that the Sensor Transmitter is physically connected to the 
same network as the Model 1800 Instrument.

3. Verify that the firmware version on the Model 1800 Instrument 
matches the Sensor Transmitter firmware. If the Model 1800 
Instrument has had a recent firmware update or a new transmitter 
is being used, the firmware versions may be out of sync. 
To verify the Model 1800 Instrument firmware version, access the 
System Menu from the Main Menu and page down to the About 
option. The firmware version number is listed in the FW row. 
Contact AMI for an update 

Incomplete/Invalid sensor calibration is preventing data acquisition.

1. Verify that the Address Assignment for the Sensor Transmitter is 
set to DHCP.

2. If the Address Assignment must be set to Static, verify that the IP, 
Netmask, and Gateway addresses for the Sensor Transmitter are 
correct.
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Abbreviations and Acronyms Used in This Manual

Table A Abbreviations and Acronyms

Term Meaning

AC; ac
Alternating Current; strictly, electrical current that periodically reverses 
direction. Typically used also to describe an electrical power source in 
terms of the voltage. For example, 240 Vac. 

ADC
Analog to Digital Converter - a device that converts a continuous 
physical quantity to a digital number that represents the quantity’s 
amplitude.

ASCII

American Standard Code for Information Interchange; numerical 
representation of characters such as 'a' or '@' or an action (such as 
line-feed); 'plain' raw text with no formatting such as tabs, bold or 
underscoring

BNC
connector

A miniature quick connect/disconnect RF connector used for coaxial 
cable, featuring two bayonet lugs on the female connector.

COTS Commercial Off -the -Shelf

CR Text Carriage-Return character

Cryogen
A substance for obtaining low temperatures. in the case of use with the 
Model 1800 instrument, a cryogen is a liquefied gas such as liquid 
nitrogen or liquid helium.

D-Sub
Term referring to the family of connectors containing an odd number of 
pins in two parallel rows with a 1-pin difference in pins-per-row (DB9, 
DB15, and DB25 are most common)

DAC
Digital to Analog Converter - a function that converts digital data to an 
analog signal

DB9
Type of electrical connector containing 9 pins arranged in two parallel 
rows of 4 pins and 5 pins each

DB15
Type of electrical connector containing 15 pins arranged in two parallel 
rows of 7 pins and 8 pins each

DCE
Data Circuit-terminating Equipment - a device that sits between the 
Data Terminal Equipment (DTE) and a data transmission circuit. 

DHCP
Dynamic Host Configuration Protocol; a computer networking protocol 
which dynamically distributes the IP address to networked devices

dt Rate of change
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DTE
Data Terminal Equipment - an end instrument that converts user 
information into signals or reconverts received signals. A DTE device 
communicates with the Data Circuit-terminating Equipment (DCE).

ECL
Electrical Connection Lubricant - also known as Dielectric Tune-up 
Grease, a protective lubricant that prevents corrosion.

EGU
Engineering Units - a value used to determine the value of the analog 
input voltage adjusted for the Model 1800 Instrument ranges using the 
gain of the voltage and the offset.

Eo Power supply output voltage

i, I Electrical current flow

Io Power supply output current

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronics Engineers

I/O

Input/Output; The hardware and associated protocol that implement 
communication between information processing systems and/or 
devices. Inputs are the signals or data received by the system or 
device, and outputs are the signals or data sent from it.

IP
Internet Protocol; when used with “address”, refers to a numerical 
Internet address

kG kilogauss: a magnetic field unit of measurement

LED
Light-Emitting Diode; a semiconductor device that emits light when 
energized - used for visual status indication

LHe Liquid Helium

Max Maximum

Min Minimum

MSDS

Material Safety Data Sheet - provides workers and emergency 
personnel with procedures for handling or working with a specific 
substance in a safe manner and includes information such as physical 
data, toxicity, health effects, first aid, reactivity, storage, disposal, 
protective equipment, and spill-handling procedures.

PGA
Programmable Gain Amplifier - an electronic amplifier whose gain can 
be controlled by external digital or analog signals. The gain can be set 
from less than 1V/V to over 100V/V.

ReConTM Recondensing dewar - a dewar that provides near-zero loss system by 
utilizing a closed -cycle cryocooler to recondense helium boil-off.

Table A Abbreviations and Acronyms (Continued)

Term Meaning
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RG-59/U
A specific type of coaxial cable, often used for low-power video and RF 
signal connections, with a characteristic impedance of 
75 ohms.

Rlead Electrical circuit lead or wiring resistance

RS-232
RS-232 is a long-established standard and protocol for relatively low 
speed serial data communication between computers and related 
devices; originally established for teletypewriter communication.

SCPI Standard Commands for Programmable Instruments

V Volts

VA Volt-amperes (V x I); a unit of electrical reactive power

VFD
Vacuum Fluorescent Display; an electronic display device which, unlike 
liquid crystal displays, can emit very bright, high contrast light in 
various colors. 

Vlead
Voltage (I x R) developed across circuit lead or wiring resistance due to 
current flow

Vm Magnet voltage

Vs Power supply voltage

Table A Abbreviations and Acronyms (Continued)

Term Meaning
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Symbols
12 hour 109
24 hour 109

A
abbreviations and acronyms 217
about sensor transmitter screens 97
about system screens 110
activating

auto-changeover loops 164
calibration sets 96

adding
analog inputs to display 124
calibration sets 95

adjusting
display brightness 102
signal and alarm volume 103

alarm volume 103
alarms 69

muting 133
viewing 131

alerts, viewing 131
analog input

calibrating 213
display 124
EGU 127
gain 127
pin outs 211
voltage 127

analog outputs 129
approximate calibration 58

custom liquid selection 62
liquid options 60
target liquid selection 59

audible fill level tone 137, 138
audible signal volume 103
autofill 161

auto-changeover 25, 158
auto-changeover setup 28
auto-changeover, activating 164
autofill inhibit 134, 175
auto-shutoff 154
blackout periods 172
changeover trigger, dewar level 163
changeover trigger, fill time 162
control loop 144
fill inhibit all 71
fill stop level 154
fill timeout 168
hardware 144
inhibit all 71, 134
level based 146
level rate of change 169
pre-cool 23
pre-cool setup 27
standard 21, 26
start and stop levels from keypad 156

stop level 154
system setup 21
time based 148

aux I/O 1 pin-out 86
auxiliary (aux) relays 119

continuously variable input 120

B
beep messages 208
blackout 70
blackout periods 82
brightness 102

C
calibrating

approximate 58
approximate, custom liquid selection 

62
approximate, liquid options 60
approximate, reference calibration 59
approximate, target liquid selection 59
capacitance sensor transmitters 33
closed dewar 53
free air 47
liquid helium sensor transmitter parame-

ters 64
methods 33
open dewar 50
selecting type 35

calibration limits 43
calibration set 38

activating 96
adding 95
deleting 97
name 37
naming 38
sensor serial number 40

changeover 158
changeover trigger, input channel 161
changing

control loop name 176
instrument network name 114
system protection password 107
system static IP addresses 117
time format 109
valve names 128

claiming sensor transmitters 30
closed dewar calibration 53
closing valves 134, 139
coaxial connectors, moisture protection 14
command

analog input queries 207
command handshaking 190
control loop queries 205
conventions 185
error messages 208
locking 194, 203
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Model 1800 protection commands 194
overview 190
relay and input switch queries 207
SCPI language 190
sensor transmitter and valve queries 

204
sensor transmitter configuration 196
sensor transmitter configuration locking 

203
sensor transmitter protection commands 

203
sensor transmitter queries 196
setup configuration 193
system configuration locking 194
system related 192

command summary 185– 189
analog input queries 189
control loop queries 189
protection commands 186
relay and input switch queries 189
sensor transmitter and valve queries 

188
sensor transmitter configuration com-

mands 187
sensor transmitter configuration queries 

187
sensor transmitter protection configura-

tion commands 187
sensor transmitter protection configura-

tion queries 187
setup configuration commands 186
setup configuration queries 186
system-related commands 185

configuring analog outputs 129
configuring aux relays 119
configuring output relays 122
connecting

capacitance sensor 14
capacitance transmitters to POE switch 

19
liquid helium sensors 16

control loop 144
auto-changeover 158
autofill 144
hardware 144
inhibit 175
inhibit all 134
name 176
pre-cool 165

control loop options menu 178
control loop inhibitions 180
measurement inhibitions 179

control loop states. viewing 131
controlling the fill valve output manually 181
creating DHCP server custom IP pool 114
cryogenic liquids ii
cryogenic liquids, first aid ii

D
data weighting 80
date 108
Daylight Savings Time adjustment 110
decimal display 75
de-energizing 65
de-energizing warning 65
deicing the sensor 141
deleting a calibration set 97
dewar filling 181
DHCP server setup 114
disabling, sensor alarm 79
display brightness 102
display indicators 68
display units, editing 74
displaying analog inputs 124
DST adjustment 110

E
ECL use 14
enabling, sensor alarm 79
energizing 30, 70
erasing system configuration 112
error messages 208
establishing analog outputs 129
Ethernet

connector 192
termination characters 192

Ethernet connection pin out 210
Ethernet connector pin definitions 210

F
fill 71
fill start indicator 146
fill stop level 154
firmware loading status 30
firmware version 30
first aid ii
free air calibration 47
front panel layout 3

G
Gateway, sensor transmitters 95

H
heater relay

continuously variable input 120
using 122

hi setpoint, setting 183

I
icons 68
information alert 72
inhibited 71
inhibiting

autofills 134, 180
control loops 180
measurements 86, 136, 179
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installing
auto-changeover autofill system 25
autofill system 21
capacitance sensors 12
earth ground v
liquid helium sensors 13
mounting 11
power 11
pre-cool autofill system 23
unpacking 11

instrument
attributes 8

instrument description 1
IP Address 191, 217

K
keypad

changing display units 74
setting autofill start and stop levels 156

L
late sample management 77
level based autofill 146
level tone 137, 138
liquid helium sensor

connector J1 wiring 211
connector warning 17
lead wire sizing 17
sensor preparation

 16
liquid helium sensor transmitters

deicing the sensor 141
sample measurement update limit 88
update-mode limit 88
updating the measurement sample on 

demand 140
liquid level system terminology 217
lo setpoint, setting 184
lock 72
low power mode 65
lower limit percentage 45

M
manual dewar filling 181
measurement blackout periods 82
measurement display precision 75
measurement exceptions 81
measurements

inhibiting 86
sample rate 76, 77

menu functions, change protection 105
menus 66
monitoring an autofill

fill timeout 168
level rate of change 169

mute 72
muting the alarm 133

N
name edit screen 39
Netmask addresses, sensor transmitters 94
network addresses

Model 1800 instrument 114
sensor transmitters 91

network setup
Model 1800 instrument 113
sensor transmitters 89

O
open dewar calibration 50
opening valves 139
operation warnings 11
output relays 122

P
password 107
power on/off 65
power supply

operating characteristics 8
system integral components 1

powering off warning 65
pre-cool 72, 165
protection, menu functions 105

R
raw frequency reading 99
rear panel layout 4
reference calibration 59
remote 72
remote interface reference - see command
RJ-45 connector - see Ethernet
RS-232

configuration 190
connector 191
connector pin definitions 209
parameters 190
pin out 209
termination characters 191

S
safety

cryogenic liquids ii
equipment iv
legend iv
liquid helium sensor connectors 17
warnings v

sample rate
capacitance, viewing 76
liquid helium, changing 77

SCPI language 190
screen symbol 69

! 72
A 70
a 70
asterisk 69
B 70
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bell 69
e 70
F 71
F1 71
Fill Inhibit 71
I 71
left-right arrows 69
lock 72
P 72
rem 72
speaker with diagonal 72
triangle 69
up-down arrows 69

sensor
active length 41, 45
calibration limits 43
installation 12
lower limit 45
upper limit 46

sensor alarm 79
sensor alarming 70
sensor claimed icon 69
sensor connections 18
sensor connector J1 wiring 211
sensor length 44
sensor measurement display 67
sensor measurement display for liquid helium 

68
sensor measurement symbols 69
sensor options

inhibiting measurements 136
level tone 137, 138

sensor options menu screen 131
sensor physical parameters

entering 43
explanation 40

sensor serial number 40
sensor transmitters

about screens 97
alerts and alarms 131
autofill levels 143
auto-shutoff levels 143
calibrating 33
calibration menu 35
calibration methods 33
calibration set 38
claiming 30
connecting 14
control loop 144
data filtration 80
display indicators 68
display precision 75
display units 74
Gateway 95
invalid calibration 215
measurement exceptions 81
measurements 67

naming 73
Netmask addresses 94
network addresses 91
network names 90
network setup 89
physical parameters 43
raw frequency reading 99
static IP addresses 93
troubleshooting 215
unclaimed 31
unclaiming 101
updating the sensor measurement 140
view/modify menu 72
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