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INTRODUCTION

This user guide contains operating information and
instructions, and program designs for the 2286A and
2285B Data Loggers. The term 2286/5 as used in this
manual refers to both instruments. Where a difference
between the two occurs, the specific model number is
used. The manual is written in clear, non-technical
language. The easy-to-access information is arranged by
tasks.

The term programming as used throughout this manual,
refers to setting up a process, although you won't need
to know a computer language. The 2286/5 is entirely
menu driven, which means that when you are designing a
program, you only need to respond to the prompts as
they appear then make selections from the menus.

Before you begin programming, read the introductory
sections about data logging to familiarize yourself
with the information presented in this manual. The
section with general information about data logging
helps you understand some basic concepts about the
instrument.

If you've used a 2280 Series Data Logger before, this
guide may best serve as a quick reference. Locate the
information you need by using the index and looking up
specific tasks.
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HOW THIS MANUAL IS ORGANIZED

Section 1. How To Use This Manual
This first section describes the organization of the
User Guide and provides descriptions of the types of
information contained in the other 2286/5 manuals.
Section 1 also contains a brief explanation of the
principles involved in data acquisition systems and
includes a general introduction to data logging.

Section 2. Introduction to Programming and Operations

Section 2 is for new users and operators; it includes

an introduction to the user interface and explains the

keypad, the menus and programming modules, and the
Programming Form.

Section 2 begins with a discussion of the most
prominent programming characteristics of the 2286/5,
and includes an introduction to the 2280 Series
Programming Form along with an explanation of how to
use it. This programming form helps clarify and
simplify the programming process.

Section 2a is a tutorial that provides you with

step-by-step instructions for some of the most commonly

used tasks. The tutorial is designed for someone with
little or no experience with the 2286/5. You may spend
more time on the tutorial than initially planned, but
consider it time well spent. If you work your way
through the tutorial, you should be knowledgeable
enough to design almost any program on your own,
without the use of a guide.
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Section 3. Programming and Menu Reference

Section 3 presents programming options and menus
available to you as a Data Logger user. The section is
divided into sections 3a through 3f and contains
information about the menus that can be accessed on the
Data Logger. The program menus appear in the same
sequence as you see them when operating the instrument.

Section 4. Programming with the Math Coprocessor Option

Section 4 discusses programming capabilities and
functions available when the Math Coprocessor (Option
-211) is installed. Advanced programming techniques as
well. as specific examples and sample programs are also
included.

Section 5. Operating the 2286/5 From the Front Panel

Section 5 tells you what you need to know to operate
the 2286/5 when you've finished programming it. The
available input and output capabilities and auxiliary
functions are discussed in detail.

Section 6. Recording Information

Section 6 explains how to use the various data
recording features of the 2286/5 Data Loggers. Included
are programming and switch setting instructions for the
printer and the disk drive, and instructions explaining
how to transfer data to external data collection
systems.

Section 7. Remote Programming and Operation

This section describes how to program and operate the
2286/5 from RS-232 terminals and computers as well as
an IEEE-U488 computer. Section 7 also includes prompting
and concise command strings, remote access and lockout,
and provides programming examples.
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Section 8. Error Messages and System Alarms

Section 8 contains brief error and alarm definitions
followed by an alphabetical reference of all error
messages and system alarms. Included in the reference
is a description of the alarm message, its cause, and
what action you need to take when you see a message.

Section 9. Appendices
Section 9 consists of the subsections 9a through 9c.
9a is a glossary, which contains 2286/5-related
terminology definitions and additional reference
information.
9b discusses the distinctions between the 2286A and
2285B Data Loggers. These appendices also lists which
options cannot be used with the 2285B.

9c is an options chart, which lists the available
options for the Data Logger and their part numbers.

9d is an ASCII-to-Decimal conversion chart.

INDEX

HOW TO USE THE MANUAL SET

2286/5 User Guide
The 2286/5 User Guide describes the 2286/5 from top to
bottom. A beginner could use the guide as a complete
course in programming and operating the 2286/5 in a
data acquisition system, whereas a more experienced

user would probably only need parts of this manual for
orientation and quick reference.
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2286/5 System Guide

The 2286/5 System Guide describes all aspects of
installing the 2286/5 in a data logging system. This
guide serves as a complete course in defining the
user's data logging functions, identifying system
requirements, making the necessary hardware
connections, and verifying correct operation.
Specifications and performance verification procedures
are also found in the 2286/5 System Guide.

An inexperienced user may need all of this information
to get the Data Logger up and running. A user already
familiar with data logging may only need incidental
reference to this information. In either case, each
element of the installation process is easily
accessible and fully referenced.

2280 Series Service Manual

The 2280 Series Service Manual is primarily a
maintenance guide to the instrument and must be ordered
separately. The manual covers theory of operation for
mainframe and option assemblies, general maintenance
and cleaning, performance testing, calibration,
troubleshooting, and repair. Parts lists and schematies
are also included.

LOGGING DATA WITH A 2286/5

Data collection tools can range from a strip of litmus
paper, to a notebook, to a huge mainframe computer. In
an industrial process environment, data is gathered
from a variety of sources. In the research laboratory,
any experiment is meaningless unless the resulting data
can be collected.



How To Use This Guide

The ability to make extremely accurate measurements is
critical to modern technology. These more accurate
measurements though, require more accurate and
sophisticated tools. The more accurate the tool, the
more precise the measurement, which in turn permits
tighter control and observation of the variables we
measure.

The Fluke 2286/5 Data Loggers are the precision tools
for the job. From simple data collection to fairly
complex control functions, the 2286/5's provide the
necessary precision for both industrial process
monitoring and research tasks.

.Data Logger Environment

One use of the Data Logger is to simultaneously monitor
several channels of data and log the returned values.
Each channel is connected to some type of physical
transducer such as a flowmeter, thermocouple, strain
gauge, or RTD.

The 2286/5 can perform scaling or data conversion
functions on this raw data to render it more meaningful
and useful. For example, many transducers output a
voltage or resistance to indicate a physical value such
as foot-pounds of force or cubic feet per minute.

Collected information can later be analyzed to pinpoint
failure causes, generate histograms or frequency
distributions of various recurring phenomena, or as a
performance record of individual specimens.
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Almost any manufacturing process could require some
form of continuous quality monitoring. The 2286/5 has
been used in a tremendous variety of environments, such
as continuously monitoring autoclave temperature in
sterilizing pharmaceutical products; comparing signal
reproduction characteristics of digital audio disks
against a reference standard; recording power supply
performance under simulated forced-air cooling
conditions; and recording the performance
characteristics of helicopter-rotor air-speed sensors.

These types of environments have several features in
common. They all require programming so that many
channels of information are monitored, read frequently,
.and .checked continually and simultaneously. The 2286/5
forms the heart of these various process-monitoring
systems. In many instances the Data Logger is '
programmed to trigger alarm conditions which begin
recording data performance only during out-of-range
operating conditions.

By using these and other features of the 2286/5, you
can achieve the maximum utility possible in your
application. Think of the 2286/5 as a data sponge you
can use to soak up information from virtually any
process. If you can find a transducer for the phenomena
you want to monitor, the 2286/5 can probably read it.

Research Data Logging

The 2286/5 has also been used in a number of research
applications, including automobile performance tests.
The 2286/5 is frequently used to monitor a variety of
engine and chassis parameters under actual road
conditions. The portability and 12V dc operation allow
it to be used in both unusual and demanding
environments.
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In situations similar to automobile road tests, the
2286/5 can be used to collect real-time data under
experimental conditions for later study and analysis
with data processing equipment.

The Data Logger will continue to play an important role
in the test and measurement industry. In the future
Data Loggers will be increasingly used in industrial
process monitoring and control applications. Data
Loggers continue to become easier to use and they pack
increasing power into smaller and smaller packages.
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INTRODUCTION

Basic data logging essentially consists of a person
using a pen and notebook jotting down numbers displayed
on meters or gauges -- not a very complicated process.
The 2286/5 Data Logger works similarly except that it
is capable of jotting down many more numbers much
faster than the person with the pen and notebook. Also,
depending on the number of options used, a process
could become too complicated to perform by hand.

The 2286A and 2285B Data Loggers are a major step
forward from the guy with a notebook. The 2286/5
communicates information and data on the U0 character
display. It can plot and record measurements on the
internal printer or store them on a disk. Using the
IEEE port A or port B, it can send the data to a host
system or control an external process. It can even do
all of these things simultaneously.

In addition to all the above, the Data Logger can be
programmed to make measurements and then draw some
conclusion about the measurement. For example, if the
measurement meets a given condition, (e.g., too high or
too low), the Data Logger can be instructed to measure
another process variable it would not otherwise check.

Section 2a provides a detailed tutorial, with
step-by-step instructions for commonly-used tasks. The
tutorial concludes with instructions on saving the
program to disk, and then reloading the saved program.

If you're already familiar with menu-driven
programmable instruments, you may wish to skip the
tutorial and refer to appropriate sections for
information on specific features.
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PROGRAMMING OVERVIEW

Programming the 2286/5 is as simple as pushing a few
buttons to set up monitor and scanning processes. The
display prompts you with a series of menu choices; you
respond by typing in the name or number of the feature
you wish to select. It's all much easier than you might
infer from the word "programming", which usually
suggests learning and invoking a complex and cryptic
computer language.

This section starts with a look at the Data Logger's
programmable features and introduces the 2280 Series
Programming Form.

The 2280 Series Programming Form is an excellent aid to
programming. It provides a reproduction of each menu
and its selections, along with worksheet space to help
you figure out how the program fits together before you
enter it.

If you press a key that is not a choice when
programming or operating the Data Logger (for example,
if you try to select a 5 and the current menu doesn't
offer a 5), you'll hear three beeps in quick
succession. The Data Logger is alerting you that the
wrong key is being used. Refer to the current menu and
select from the available choices. Your program will
not be erased or damaged when this happens.

If you wish to program or operate the 2286/5 from a
remote terminal or computer, refer to Section 7, Remote
Programming and Operations.
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THE FRONT PANEL

The front panel of the Data Logger is arranged with the
display and disk drive on the top half of the
instrument and the printer and keypad on the bottom.
The disk drive, printer and keypad are covered by
doors.

Keyswitch

The Data Logger has a security feature to lock access
to the programming functions. To lock access, program
the Data Logger as you normally would, turn the key to
RUN, and remove it from the lock. You can continue to
monitor processes and log data, but now only selected
users can alter programs or enter new ones. Only
certain programmed characteristics and values can be
altered while the key is in the RUN position (see
Section 5, Operating the 2286/5 From the Front Panel,
for more information about this feature).

The keyswitch is located on the lower left side of the
front panel. The Data Logger is off when the keyswitch
is retated fully counterclockwise to the OFF position.
With the keyswitch rotated fully clockwise to the
PROGRAM position, you have access to all the available
programming and operating features.

Keypad Controls

The 2286/5 Data Loggers are programmed and operated
through the front panel keypad. The two keypad areas
are OPERATOR and PROGRAMMER (see illustration.) The
OPERATOR keys can be used at any time, but the front
panel programming door must be open to access the
PROGRAMMER keys.

The operating portion of the keypad contains numerical
keys, SCAN, SINGLE SCAN, MONITOR and PLOT keys, along
with the ALARM ACK (alarm acknowledgment) and
REMOTE/LOCAL user function keys.
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HOW

The programming portion of the keypad consists of the
alphabetical characters and six programming module
keys,

o CHANNEL PROGRAM

o SCAN GROUP PROGRAM

o ALARM LIST PROGRAM

o OUTPUT DEVICE PROGRAM
o} PLOT PROGRAM

o SYSTEM PROGRAM

The programming portion of the keypad also consists of
additional programming and operating keys. They are:
LIST, DATA TRANSFER, DELETE CHAR (delete character),
MENU, DISK, and SPACE.

THE MENUS WORK

The 2286/5 Data Loggers are menu-driven, which makes
programming and operating easier for most users. The
programming selections are made from menus and there
are few user-defined entry fields. This type of system
helps reduce the learning curve associated with setting
up process-monitoring.

The menus are read on the display and consist of the
menu title and the previous setting (if already
programmed), or the preset default selection.

Some menus simply list the programmable features
available in a given section, while other menus allow
you to set characteristics and limits, specify output
devices, and the like.
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Programming is divided into six groups, or modules. A
module contains sets and then subsets of menu choices
available for the options present in each module. You
select the desired option by pressing the indicated
key. Each menu displays what is available, while
simultaneously narrowing the entire field as you
descend into the chosen menu subset.

Each of the six modules is designed to handle specific
programming situations: channel programming is for
programming channels, output device programming is for
specifying output device characteristics and formats,
and so on.

PROGRAMMING FORM

The 2280 Series Programming Form is provided to help
plan and edit your program. Refer to it as you enter or
edit your program. The Programming Form makes editing
easier by allowing you to pinpoint the module and
specific menu you need to change. The form also serves
as a written record of the programs you implement.

Using the form while programming the modules will make
the menus and displayed prompts seem clearer and more

cohesively linked together because you have something

in front of you to refer to. The Programming Form is a
also great aid in following your progress through the

menus.
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KEYS THAT MOVE YOU THROUGH THE MENUS

The ENTER key steps through the menus and is used to
make selections or choices. The term "steps through"
refers to moving through the menu hierarchy to either
view or choose the selections. Most menus have a
default setting that displays when you make a
selection. When you press ENTER, this default setting
is automatically selected.

KEYS THAT MOVE YOU THROUGH THE MENUS
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Each program module consists of a menu tree that allows
you to display menu selections on the front panel. Use
the up or down arrow keys to scroll through the menus
and see what your selection choices are.

LﬁA: CHANNEL FUNCTION <(A-Z)7 [} -

The example menu above illustrates which channel
functions (A-Z) can be selected. In this case, the
cursor is highlighting channel function D. This
function will be selected when you press ENTER. If you
wish to select another channel function, press the
appropriate letter (A-Z), and then ENTER.
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The cursor-highlighted letter represents either the
last selection made, or (if no selection have been
made), the default setting.

Press EXIT repeatedly to quit the program. Each time
you press EXIT you step up one level in the menu
hierarchy. Depending upon which menu level you are at,
the number of times you need to press EXIT will vary.

Pressing EXIT does not alter programs or select items.

PROGRAMMING KEYS

Some of the keys on the keypad are marked with specific
functions as well as alphabetical characters. These
dedicated keys allow you to select programming modules,
menus, or other functions without searching for the
corresponding letter key. You can use either the
programming keys or their alphabetical characters; the
labels are strictly an added cue for making selections
easier to find.

Miscellaneous Programmer Keys

The 2286/5 keypads contain a number of other dual-use
keys. LIST, DISK, and DATA TRANSFER keys provide
convenient access to common utility tasks and are
discussed in the Operating section of this guide
(Section 5).

Menu Key

An especially helpful key is the MENU key. When you

see bracketed numbers or letters on the display (which
indicates a choice of selections), you can usually

print the current menu by pressing 'M'. The available menu
selection will be printed or sent to whatever

menu listing device you've specified.
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Space, Delete Character, and Clear Keys

Use SPACE, DELETE CHAR, and CLEAR keys for editing
programming entries. The SPACE key puts spaces
between words or expressions when entering characters
into user defined fields.

The DELETE CHAR key removes characters one at a time as
they appear under the cursor. If the cursor is at the
end of a string being edited, the characters to the left
of the cursor will be deleted.

The CLEAR key deletes the entire field being edited and
returns the cursor to the beginning position.

Right — and Left &~ Arrow Keys

The right arrow and left arrow keys are primarily used
to position the cursor when changing an entry. Use
these keys after you've entered a menu to move to a
specific point in an entry field without disturbing the
existing characters. From this point, you can delete
characters or insert new characters. These cursor
control keys won't alter an entry or a program.
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THE OPERATOR KEYPAD

The right side of the 2286/5 front panel keypad
consists of the following Operator keys: numeric,
ENTER, EXIT, up arrow and down arrow (move you through
the menus), and the operating and user function keys.

REMOTE

LOCAL

PROGRAMMER OPERATOR
OPERATING KEYS

The Operating and User Function Keys

The Operating keys are SCAN, SINGLE SCAN, PLOT, and
MONITOR. They toggle on and off and have a light
indicating their status. These keys are discussed in
greater detail in the Operating section of this guide
(Section 5).

The ALARM ACK and REMOTE/LOCAL keys are referred
to as user function keys. They are discussed in the Operating
section of this guide (Section 5)
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THE PROGRAMMING MODULES

This section provides introductory descriptions of each
of the six modules and how they work together. The six
programming modules are accessed directly from their
respective keys or from the main menu. More detailed
module descriptions are found in Section 3, the
Programming Reference Section of this guide.
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Channel Program

A channel is the building block for a scan group. Each

channel can be defined as a measurement channel, an
output channel, or as a pseudo (dummy) channel used

to perform calculations between other channels.

<A> CHANNEL PROGRAM

[EXAMPLE (JT/C) TJ

EXAMPLE DEG F

Refer 10 orogrammed channe! se CX EXAMPLE CX = CX 18 + 320

N
CHANNEL | FNCTION
#/BLOCK | 3 RANGE CHANNEL MENU CHOICE < 1-5 >?
< A-Z>
P.C.D.ORL, | "eemerutwem | <1> <2> <3> <4> <5>
ALARM | CHANNEL LOGGING
oo LIST# UNITS CHANNEL EXPRESSION or PROCEDURE CHANNEL LABEL | £oRMAT
C.B'C. 01499 0-8 chans 0-7S characters 0-15 characiens
EXAMPLE EXWAUST TEmp | (29¢ Mo Delow!

USER DEFINED

LOGGING

<2 SPEC'AL

K> K (NBS)
<T~ T (NBS)
<E.-EINBS)

<V> T (O0IN)

50
<7 64000 MV OTO <R"-ATO
<A A/D CALIBRATION
- 1% CACIBRATION

<510 OrM CU ATD SCANNER
LO RANGE

~:1+ 385 OC VOLTS SCANNER
<2+ 10.OMM CU DC VOLTS,
ANNER
<T> THEAMOCOUPLE 3> USER CELINED DC vOLTS
13 inNBS <4 305 BID SCANNER TEMP
Lre

Grazs0C
<8 USER DEFINED RTD
SCANNER rt RANGE
User Detined ATD comrants
131 RO (Gefaunt = 100 0)

20 ALPHA (Oetautt = 390€-3) ' 2200, 01US DC vOLTS
30 CELTA (Gelault = 1 494) ~2.- 84 000 NHMS DC VOLTS
410 Ca (outaun = 20598€-11) SCANNER

<C:; CounTER TOTALIZER 3 20 Jaus ATD
<1 COUNTS e
<2.- FREQUENCY e is,%‘:-% '5“5 AT

<8 STATUS OUTPUT <3.» 64,000 ,) RTO
13t Zero Resutt (1-14 chars. ) SCANNER

CHANNEL FUNCTION MENU RTD CONTANTS FORMAT
MENU
< P - PSEUDO CHANNEL <R A (NBS) <6 » USER DEFINED ATD 2na Nonzero Resul (1-14 chars) .
«.D : VOLTS CURRENT “S5.> S (NBS) ANNER LO RANGE <1 STATUS INPUT & "'.' rs <1> Auto
\';_'“ <8>8 (NBS) 172385 RTD SCANNER TEMP a1 Zero Hesurt (1-14 chars ) (o o <&
b 2nd Nonzero Result (1-14 chars) <2 aannn

<0+ ANALOG OUTPUT

*- BCO/BINARY INPUT
RESISTANCE

<32 nnnnn

<4> o non

<5> ann ne

<&> nann n

<7> nnann

Channel programming refers to the set of instructions
telling the Data Logger what its inputs are and where
those inputs are physically located. Alphanumeric
labels, engineering units scaling, and the location of
the decimal point for logging are defined here. If a

channel input is to be checked against an alarm list,

those limits are also referenced through channel
programming.
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Scan Group Program

Press the Scan Group Program key when you have several
measurements to make. A scan group is a list of
channels to be processed or scanned. A scan group
program, in turn, tells the Data Logger what inputs to
read, what calculations to make, what outputs to set,
where to route collected data, whether additional scan
groups are to be started, and so on. You can program up
to ten different scan groups on the 2286/5.

<K> SCAN GROUP PROGRAM

GROUP # SCAN GROUP MENU CHOICE < 1-5 >?
<1> <2> <3> <4> <5>
P.CD.orL, SCAN TRIG DATA OUTPUT OTHER SCAN
SCAN GROUP LABEL SCAN GROUP CHANNEL LIST MODE DEVICE CONTROL | GROUP TRIGGER
FORMAT: SERGER ‘o;mh T 5 T,
o9 040 o onty Co (pich only one NN R i A Scan ool
) F > \d J Group e Condison
oxme ovame sresr | St ey cvcscncaed] e | | | £ || e |
<1> On Demana Only <3> Contimuove <3 Extemnaty Trggered  £<1>No Data <3> Alsrm Data <12 Never  <3> Ay Alarm
<2 Tume Intorval HH MM S5 4> Dracrove Tume b MM S5 <6> Scen Once 2> AN Date 4> Atarm Trons Dntal] 2 Armem 4> avara

A scan group can consist of input channels, output
channels, pseudo channels,or any of these that you want
processed as a group can be considered a scan group.
Scan groups can be created using any combinations

of input, output, and pseudo channels.

The 2286/5 can only perform one task at a time, so
setting priorities is important in the scan groups. The
lower the assigned scan group number, the higher the
priority. For example, if you've programmed groups 4
and 5 to be scanned at the same time, group 4 will be
executed first. This priority only occurs if more than
one scan group is used.
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Alarm List Program

Alarm List Programming affords you tremendous
flexibility and control over the monitoring and
scanning processes that you set up because the alarm
condition can trigger further action. Each conditional
task to be performed is programmed as an alarm list.

<F> ALARM LIST PROGRAM

ALM

LIST ALARM LIST MENU CHOICE <1,2>?
»
<i1> <2>
P.C.D. DEAD
ORL. LIMITS INFORMATION BAND
<1>| <2> <3> <> <8
ALARM MESSAGE AI.‘:“II
~ YRIGGER
v'b 1st | 2nd 5
NS o g
N2 N S| Su] §s
oww | F| T F 0-40 characters .Sé; NS DS
-~ - ~ 8 :. ~
L EXAMPLE ExtauST Tems oven umir | ke

slufulalajolnl-lololni-lolaln]-]oluln]-]|alae|n]=]alo|n]-]aluln]|~]|a]e]n]-

<> Never <2> Dunng Alerm <3> On Alarm Transition
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An alarm list program contains instructions that set
high and low channel/value limits to be checked. It
also determines which high or low values will trigger
an alarm, whether a message will accompany an alarm,
and if there is to be any dead band or hysteresis
associated with it. An alarm list can also be set up to
initiate other scan groups.

Output Device Programs

The Output Device Program determines the format that
logged data assumes on the printer, the devices
connected to ports A and B, and on the disk. In
addition, various device characteristics may be
determined for ports A and B.

< U > OUTPUT DEVICE PROGRAM

DUTPUT MENU CHOICE <1-8>7

<1> <1> <3> <a> <s> <e> <1 > <8>

PRINTER PORTADATA | PONY BDATA | DIS/TAPE DATA PORT 8 ALARM DATA
FORMAT FOHMAT FORMAT FOAMAT CHARACTER. CHARACTER- ACKNOWLEDGE TRANSFER

1STICS ISTICS. MENT LOGGING HLIER
DEVICE

vy ey

< 1> 0evice Tree <13 -

<t >mira @ -
P Py
<o e

The output device module is also used to select
hardware configurations, such as RS-232 or IEEE-488
cards. For example, the data sent simultaneously to the
disk drive and to the RS-232 port can differ in format,
the number of readings per line, and the sequence of
characters used to indicate the end of a line.
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Plot Program

The internal printer can be programmed to plot
fluctuating values obtained from up to four different
channels.

< P > PLOT PROGRAM

PLOT MENU CHOICE < 1.2 >?
<> <i>
PARAMETERS COMMON PLOT
INTERVAL FOR ALL
PLOT NUMBER <14> )

FOUR PLOTS
nore ) <> R a> o a> e <>

&

2

h)

Plotting is a relatively simple matter to set up. You

only need to specify the left and right most values for
each channel to be plotted, then set the common

plotting interval. The plotting interval can be independent
of any other scanning activity.

System Program

The System Program key provides access to several
system housekeeping functions. These functions allow
programming of date and time, temperature units, access
code, and line frequency.

< Z> SYSTEM PROGRAM

SYSTEM MENU CHOICE < 1-1 >
<1> <2> <3> <4z <8> <8>

LINE FREQUENCY CALENDAR DATE & TiME TEMPERATURE UNITS: ACCESS CODE: SCAN TRIGGER ENABLE TIMES | INTERPOLATION TABLES
——— Ppe—— oy

SELECT MENU OPTIONS

-~ = > Ompemc _——— =
. <2> Ompeme ¥ .

o - Piidnipid —_——— 2t e 1o
R hand

> mm
piegeiey

= =
anowaticaisy | oescime wams
- Semar | mrmoun awvenr

- o

- vo | - v
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TUTORIAL

This tutorial is designed to teach the fundamental
techniques for programming and operating the 2286/5
Data Loggers. Several sample programs are included
here. See Section 3 for a more detailed programming
reference.

Creating a Program

The following three-step approach will help you to set
up a monitor and scanning process:

1. Determine exactly what you want the program to
accomplish.

2. Fill out the 2280 Series Programming Form. Decide
which of the Data Logger's capabilities you need
to use. These capabilities will make the program
do precisely what you want it to do.

3. Key the program into the Data Logger.

When you're writing a new program, use the 2280 Series
Programming Form as a worksheet. Try various
combinations of program options to analyze the program
as you're writing it. This will help you determine
whether what you want is what will actually work.
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Once you have determined what data you want to log and
have written the program on paper exactly as you want
it, you need to key it in.

Follow the displayed prompts, and refer to the form for
help in locating menus and fields within the six
modules. Don't worry if you make an error in putting
together a program--errors rarely create serious
problems and are generally easy to find and repair.

Before you start the following lesson, please make
certain the 2286/5 hardware you are using contains an
analog to digital converter (set at address "0"), a
scanner, and thermocouples connected to channels 8 and
9. Refer to the 2286/5 System Guide for answers to
hardware configuration questions.

Turn to the error and alarm definitions in Section 8 of
this guide if you see an error message you don't
understand. They are listed alphabetically by the first
letter of the displayed message.

A Program to Measure and Average Two Thermocouples

In this lesson, you'll program three different kinds of
channels to measure temperature with two thermocouples.
This sample program involves programming channels 8, 9
and 10, one scan group (which you designate as scan
group number 5), an alarm list (number 10), and
plotting the input results of the programmed channels.

First, the 2286/5 needs to accept the measurements on
input channels. The reading obtained from channel

8 (labeled Temperature 1), is displayed as degrees
Celsius. The channel 9 reading (Temperature 2) is
converted mathematically and displayed in degrees
Fahrenheit.
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Next you'll write a pseudo channel procedure to change
the resulting input values by manipulating them with
further computations. Channel 10 (labeled Difference),
is programmed as a pseudo channel to convert channel 8
input to Fahrenheit, compute the difference in
temperature between channels 8 and 9, and then display
that difference during scanning.

Scan group number 5 is set up to execute a scan of the
three channels every fifteen seconds. You'll program
the alarm list to trigger an alarm any time the
difference measured by channel 10 exceeds fifteen
degrees Fahrenheit.

Finally you'll program the printer to plot the values
of the three programmed channels.

Listing the Program and Configuration

The LIST function lists the Data Logger's current
hardware and programmed configuration on the built-in
printer. This not only provides a printed record of the
Data Logger configuration, it also serves as a
verification of the hardware installed and your
program.

In addition to the printer the LIST output device can
be changed to Port A or Port B.

Open the front panel keypad door and turn the keyswitch
to PROGRAM. The display reads,

MAIN MENU CHOICE <M FOR MENU>? A

This main menu is the starting point for programming
each of the six modules and is also the point you
return to when you've completed programming. Press the
MENU key to list the main menu choices onto the
printer.
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From the main menu prompt, press,

LIST

The display will respond with,
<L> LIST PROGRAM AND CONFIGURATION
Press ENTER and the display will read,
L: LIST MENU CHOICE <A-Z>? E

Press MENU to print the menu of LIST choices. They will
be listed as follows:

<A> LIST CHANNEL PARAMETERS

<F> LIST ALARM LIST PARAMETERS
<K> LIST SCAN GROUP PARAMETERS
<P> LIST PLOT PARAMETERS

<U> LIST OUTPUT DEVICE PARAMETERS
<Z> LIST SYSTEM PARAMETERS

<C> LIST HARDWARE CONFIGURATION
<D> SELECT LIST OUTPUT DEVICE

<E> LIST EVERYTHING

Pressing a menu key other than E followed by ENTER
lists only selected configuration or program
information. Pressing E followed by ENTER lists all
information in the other menu choices at once.

the display will read,

Press

L<C> LIST HARDWARE CONFIGURATION
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Press ENTER. This lists the present hardware
configuration of the Data Logger on the printer. Be
sure that the following four lines are contained in the
hardware listing before entering the program described
in the following pages.

BEGINNING CHANNEL NUMBER = 0O
TYPE = ISOTHERMAL
BEGINNING CHANNEL NUMBER = 10

TYPE = ISOTHERMAL

The LIST function will be used to verify the program
entered on the following pages.

Erasing the Program Memory

We recommend that you remove any earlier programming
instructions from the instrument memory before entering
the tutorial program.

To delete programming currently in the 2286/5 memory,
select,

IIiIII
The display now reads,

<E> ERASE ALL OF PROGRAM MEMORY

Press ENTER and the display changes to,

REALLY ERASE ALL MEMORY <Y,N>? N
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This step is to remind you that erasing the memory

permanently removes it; make certain it's what you want

to do. You can view the existing programming using the
LIST function described above.

To proceed with deleting the program memory, press,

Now the main menu is displayed again and you're ready
to begin programming. Remember to keep the 2280 Series
Programming Form nearby to refer to if you have
difficulty following the menu prompts.

Programming a Scan Group

<K> SCAN GROUP PROGRAM

GROUP # SCAN GROUP MENU CHOICE < 1-5 >? l
=12 <2> <3?HG D. T<O‘>TPUT OTHE&;CA
SCAN TRI ATA OU
P.CD.orl|  SCANGROUPLABEL | SCAN GROUP CHANNEL LIST | ~“ugpe DEVICE CONTROL | GROUP TRIGL
. . pech e tor eomn Somes
[ 048 Aptarmans erarsate {Ome enomnes amsy: C» ot any ome [T <G < Y \— N
[Crannas Basen emy: Co.Co e Sases Sas f j d’ef vl o v.-.. Conguan
DML DvOuet 2 TRST COrenas ane Sroms: Co C2 Co o Co Ca C2.Col e | o 5 "-=T_'_
] c8 C9 Cclo 2 00100113 2
<1> On Oemans Oney < Conmmemn <5> Gmwnany Tnggeses 1>Me Dot <> Asewm Oma f<1> rommeme »:—n——
<T> Tume wearvet v+ tatd S8 <4> Ounarors Time bt it 33 <E> Beem Ones 2> a8 Omte <> sorm Troms Dol > ‘e <> Abmam

In this first exercise you'll program scan group 5 to
scan three channels every fifteen seconds and send the
output to the printer.
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To enter and program the scan group module (from the
main menu), select,

K

SCAN
GROUP
PROGRAM

The display responds with,

<K> PROGRAM A SCAN GROUP

Press the ENTER key to choose the displayed
selection.

In addition to choosing the selection displayed, each
time you hit ENTER you are automatically advanced to
the next menu choice whether you've entered something
in a field or have chosen to leave the field blank.

The display reads,
SCAN GROUP NUMBER = 0
You're designating this group as number 5, so press,

5 and then ENTER
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The display now reads,

PROGRAM, COPY ,DELETE OR LIST <P,C,D,OR L>? P

You plan to PROGRAM scan group 5. The cursor always
highlights the preset (or default) selection. Since
PROGRAM is the selection you want, choose it by pressing
ENTER.

The display reads,

K: SCAN GROUP MENU CHOICE <1-5>? 1

If bracketed numbers or letters follow a displayed menu
title (e.g., scan group), you can usually list the menu
selections onto the printer by pressing,

Press the MENU key now to see the scan group menu
choices. The selections are also printed in the
corresponding module sections on the 2280 Series
Programming Form.
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. Sean group label is the first menu encountered in this
section; you're not adding a label to scan group 5,

so to move to the second menu, press 2. The

display reads,

K<2> SCAN GROUP CHANNEL LIST

Press ENTER to enter the menu and specify the

list of channels. The scan group is to be composed of
channels 8, 9, and 10. At the prompt CL:

(channel list), key in,

C8 C9 C10 and then ENTER

After you've entered the channel numbers, you'll see
another CL: on the display, followed by a blank line.
Enough space has been allotted in this field for
unlimited lines of channel numbers (with each line
containing up to 75 characters), but since you're
entering only one line, hit ENTER again to move

on.

The third menu, scan trigger mode, allows you to
specify how often and under what circumstances you want
the list of channels scanned. Our program calls for
scanning every fifteen seconds.

ENTER the third menu and the prompt is,

K3: TRIGGER MODE <1-6>? 1
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In addition to using the MENU key to view your choices,
you can display the current selections by pressing any or
the menu choice indicators. In this case, those
indicators are the digits, 1 through 6.

Press 2 now to select the time interval scan, and

then press ENTER again. The format is hours,

minutes, and then seconds. Use the right arrow key to
scroll across the displayed default time and change the
field to read,

TIME INTERVAL = 00:00:15

ENTER this. Next, you'll go on to menu four to
specify which data is logged to which physical device.
In this program, all scan group data is to go to the
printer. Press ENTER and at the prompt,

K4: DEVICE <1-5>?7 1

press the MENU key to see a list of the five devices.
You want to program the printer, which is the second

choice. Press 2, and then press ENTER. The prompt now
reads,

K42: TYPE OF DATA <1-4>? 1

Again, press MENU if you wish to see what choices

are available here. You want all data generated to go
to the printer, so select 2, and then press

ENTER. You don't need to change anything in the
remaining fields, so our scan group is now completely
programmed. Use the EXIT key to return to the main
menu.
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To verify that you have programmed the scan group into
the Data Logger properly press L, ENTER, K, ENTER.

The LIST function will list the scan program parameters
they should look like:

#2%%% SCAN GROUP PROGRAM %#%x®

SCAN GROUP NUMBER = 5

CHANNEL LIST:

Cc8 €9 C10

TRIGGER MODE = TIME INTERVAL SCAN
TIME = 00:00:15

DEVICE = PRINTER

TYPE OF DATA = ALL DATA

SCAN GROUP TO TRIGGER = O
TRIGGER CONDITION = NEVER

To execute the scan from the front panel press,

==
PNEEASnOT
mmmm—r—ﬁrﬁr—q

and watch the printer. There isn't any input data to
log since the channels listed in this group haven't
been programmed yet, but you can get a feeling for the
format of the channel readings by running a scan now.

This scan executes every fifteen seconds (as it was

programmed), and it's stopped when you press the
SCAN key again.
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The operating keys toggle on and off and a light
indicates when they are on. The lesson will continue by
programming channels 8, 9, and

Programming Channels

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | eynCTION
wBLOCK | TNCTIO! CHANNEL MENU CHOICE < 1-5 >?
< AZ>
PCD.ORL | ™ ==emml <1> [ <2> <3> <4> <s>
ALARM | CHAMTEY | CHANNEL EXPRESSION or PROCEDURE | CHANNEL LABEL | {2CCING
’:. & b anre 73 mm—— 18 asemen
Co. Co E1AM g LITCLTS EAAMPLE: ORG # | Aeter 10 srogramens ohonvet ox CX  EXAMALE CX = CX ° 18 ¢ 2.0 | EXAMALE: LIMAUST Tame [1°° = te=)
&a K Tamp 1
USER DERINED LOCCingG
CHANNEL FUNCTION MENU RTD CONTANTS m&:r
~ P PREMDO CHANNEL <A> N <> U ™ L0 aro Bu8 tumnansn Assuth (-9 enere <> Anmn
TR bridi—1 <> 0 A0 datn 100 R TETRITV e AL ardr:
<Z> & G000 VOC <h>n am) avenec Aumen (V- 04 anarey D -
<::_ -gwoc <G W-RE VS W-J0RE <& UsER ou:(om <0> anaO8
ayaaanec pleit Feed e O 1D - <B> SCOMNY BT D amm
S moowac -~ 15 RO (osioun = 10D & <%
e %133 OC v TS SCANsR e ALPA ntent - J0m-n <V 31300 On OC vOLTS <
<1> CALIBAATION <2> 10 Ooms QU OC VRT3 0 OELTA (Gntanat = | abay <I> %4 688 Oraeg DC VOLTS
<2> SPtCia SCaean o Ca (antmn = 200088-11) > ——
Ry \3> USSR CEPRED OC YOLTS C.. CoumTERTOTALZER < 138 08 Ceaes ATD
:3?_:"',’:.", <4 28 ATD Scarmeen Teres TS ey <4.> o Orass aTO
Pt - lecmcumoaCawan <4 JITROINT B 91,009 KOvaus A0 <> o

A

CHANNEL
PROGRAM,

the main menu, press,

2
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to access the channel programming module. You can also
use the ENTER key to choose channel programming since
it's the default selection.

You're working with channel 8 first and will program
it to receive input on a K-type thermocouple, and to
have a channel label of TEMP 1.

When prompted for the CHANNEL NUMBER (OR BLOCK), press:
8 and then ENTER (keys)

The prompt now reads,
PROGRAM, COPY,DELETE OR LIST <P,C,D,OR L>? P

You're going to program channel 8, and program is the
default setting, so press ENTER to choose it. The
display reads,

A: CHANNEL FUNCTION <A-Z>? P

Press MENU to list the selections available. The
default selection is P for pseudo channel, and since
you're using a thermocouple in this program, change the
entry to T, and then press ENTER. The

display reads,

AT: TC TYPE <J,K,T,E,R,S,B,N,C,H,V>? J

Program settings are available for a large array of
thermocouple types; press MENU to see the complete
list.
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In this exercise you're using a K type thermocouple
(CHROMEL vs ALUMEL), so press K, and then press
ENTER.

The program for channel 8 doesn't call for an alarm

list number, channel units, or a channel procedure, so
press 4, followed by ENTER, to bypass those

programming options and advance to the fourth menu choice.
The prompt is,

CHANNEL LABEL <15 CHRS MAX> =

The label for channel 8 is TEMP 1. Locate the
alphanumeric characters on the 2286/5 front panel now and
key them in. Use the right and left arrow and delete
character keys if you need to make corrections as you
type. When the label appears correct, press

ENTER.

Channel 8 is programmed now; use EXIT to return
to the main menu to program channel 9.

<A> CHANNEL PROGRAM

CHANNEL
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As you get further along in this lesson, you have more
and more responsibility for moving through the menus on
your own to locate needed entry fields. Starting at the
main menu, use the same techniques for programming
channel 9 as for channel 8, except, of course, when the
prompt asks for the CHANNEL OR BLOCK NUMBER, enter

9.

Like channel 8, this program is for a type K
thermocouple and it isn't associated with an alarm
list. Key in T and K in the channel function menu,
and then press ENTER. Leave the field for alarm list
number blank.

You want channel 9 to log values in degrees Fahrenheit
and in order for it to do so, you need to add channel
units and a channel expression.

Press 2 (when presented with the prompt CHANNEL MENU

CHOICE <1-5>), and then press ENTER to advance to the
second selection in the menu choice. When the prompt is,

AT<2> CHANNEL UNITS

Press ENTER and the display will read,

CHANNEL UNITS <6 CHRS MAX> =

The temperature units are DEGREES FAHRENHEIT for

this channel, but you're limited to six characters in
this field so you have to abbreviate the entry.
Following the displayed equal sign, type in,

DEG F and then press ENTER.

2-37



2a/Tutorial

You're ready to program the third menu in this section
now. Press the ENTER key again to access it. The
mathematical expression entered here converts channel 9
input from degrees Celsius to degrees Fahrenheit. When
the display reads CX =, key in, CX%*1.8+32.

Entering spaces in a channel expression is optional.
Review the expression you've keyed in, and when you're
satisfied it's correct, press ENTER to store it

and to move to the next menu. The label for this
channel is, TEMP 2.

ENTER it in the manner used for the channel 8 label.
EXIT to the main menu. Channel 9 is now programmed.

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | runcTION
aBLock | afu t?s CHANNEL MENU CHOICE < 1-5 >?7
< A-Z>
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Channel 10 is to be programmed as a pseudo channel and
will perform calculations between channels 8 and 9. It
doesn't have anything physically connected to it.
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From now on in this tutorial, instructions to press the
ENTER key appear only in new situations. Continue to
use the ENTER key to store entered selections and to
move through the menu hierarchy.

From the main menu, enter the channel programming
module, choose this channel as 10, and advance to the
channel function prompt. Select P here to

indicate that channel 10 is a pseudo channel. Channel
10 is associated with an alarm list that we'll
designate as alarm list number 10. At the prompt,

ALARM LIST NUMBER =

type in 10, and press ENTER. The units that
channel 10 displays are in degrees Fahrenheit, so at
the channel unit prompt, enter DEG F.

This pseudo channel converts channel 8 input from
degrees Celsius to degrees Fahrenheit, computes the
difference between channels 8 and 9, and then
displays the difference when scanned. At the channel
procedure field, the prompt is,

CP:
Type in C10=(C8%1.8+32)-C9 and then ENTER.

After you've entered the procedure, you'll see another
CP: on the display, followed by a blank line. Enough
space has been allotted in this field for unlimited
lines of procedures (with each line containing up to 75
characters), but since you're entering only one line,
hit ENTER again to move on.

The only other field you need to worry about for channel

10 is the label. At the channel label prompt, type in
the label, which is, DIFFERENCE.
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When you've completed these steps, EXIT back to the
main menu and verify the channel programming by
pressing L, ENTER, A, ENTER. The listing should look as
follows:

#%8% CHANNEL PROGRAM *##%%

CHANNEL NUMBER (OR BLOCK) = C8
CHANNEL FUNCTION = THERMOCOUPLE
TC TYPE = K (NBS)

CHANNEL LABEL = TEMP 1

LOGGING FORMAT = AUTO

CHANNEL NUMBER (OR BLOCK) = C9
CHANNEL FUNCTION = THERMOCOUPLE
TC TYPE = K (NBS)

CHANNEL UNITS = DEF F

CHANNEL LABEL = TEMP 2

LOGGING FORMAT = AUTO

CHANNEL MATH:

CX= CX*1.8+32

CHANNEL NUMBER (OR BLOCK) = C10
CHANNEL FUNCTION = PSEUDO CHANNEL
ALARM LIST NUMBER = 10

CHANNEL UNITS = DEF F

CHANNEL LABEL = DIFFERENCE
LOGGING FORMAT = AUTO

CHANNEL MATH:

C10= (C8%1.8+32)-C9

EXIT back to the main menu prompt to program the alarm list.
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Programming an Alarm List

<F> ALARM LIST PROGRAM

ALM

LIST ALARM LIST MENU CHOICE < 1,2 >?
[
P.CO <1> <2>
oL [\, LIMITS INFORMATION v
5| > <> <G [<a>
ALAAN BESSAGE ALARS
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This alarm list program is designed to trigger an alarm
any time the difference between channel 8 and channel 9
(as compared and displayed by channel 10) exceeds
fifteen degrees Fahrenheit.

From the main menu display, select,

MEERNSEHBE
SHENEA=NEE
@@@rﬂm Ty

ML
o1
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then use the ENTER key to reach the prompt,
ALARM LIST NUMBER = 0O

You're designating this alarm list program as number
10, so enter it over the displayed default. When
you've finished, press ENTER. A lot of default
selections work for us in this program so you'll be
using the ENTER key frequently.

You're programming this alarm list, so use ENTER
to select the P. When you've advanced to the
prompt,

F: ALARM LIST MENU CHOICE <1,2>? 1

use the MENU key to list the two programming choices

available. You want to program the limits information
(which is the default setting), so use ENTER again to
indicate this.

You have the capability of assigning up to four limits
per channel here. You're only programming one limit, so
press ENTER and then use MENU again to print the

list of menu choices.

2-42



2a/Tutorial

Use ENTER again to set the alarm for values exceeding
the HIGH sense. ENTER the second menu of the

limit menu choice to indicate exactly how high the limit
value should be to trigger an alarm. At the prompt,

LIMIT VALUE = 0.0

key in 15, and then press ENTER. Alarm list

10 is now programmed to indicate an alarm condition
whenever scanning or monitoring occurs and the
difference between channel 8 and channel 9 exceeds
fifteen degrees Fahrenheit. It helps to have a message
corresponding to the alarm condition, especially if
more than one alarm list is programmed. Press

ENTER to access the third menu, and to assign a
message to this alarm. When the display reads,

ALARM MESSAGE <40 CHRS MAX> =

type in the message DELTA TEMP OVER LIMIT, and press
ENTER. Use the right and left arrow and delete
character keys to edit or to correct typing errors.

This program doesn't call for triggering other scan
groups, deleting earlier programmed limits, or working
with a dead band, so leave the remaining fields
unchanged and EXIT to the main menu.
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Use the LIST function to confirm your alarm list
program by pressing L, ENTER, F, ENTER. The listing
should look as follows:

#u#%% A[ARM LIST PROGRAM ¥®¥z¥

ALARM LIST NUMBER = 10
DEAD BAND = 0.0

LIMIT NUMBER = 1
LIMIT SENSE = H
LIMIT VALUT = 1
ALARM MESSAGE:

DELTA TEMP OVER LIMIT
SCAN GROUP TO TRIGGER = O
TRIGGER MODE = NEVER

5

Exit back to the main menu prompt.

Press the SCAN key again now and watch the printed
results. Experiment a bit if you like by dipping the
end of the channel 9 thermocouple into hot coffee. Or
heat it slightly with other available means during
scanning.

Experimenting may cause an alarm to be triggered, which
can easily be acknowledged by pressing the front panel
ACK (alarm acknowledgement) key.

When you're finished experimenting with your scan group,

press the SCAN key again to stop the scan. Return
to the main menu.
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<P >PLOT PROGRAM
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PLOT MENU CHOICE < 1,2 >7?

<1>

<2>
COMMON PLOT

PARAMETERS INTERVAL FOR
PLOT NUMBER <1-4> 7 FOURLPLOTSALL
moT & <a> ittt < a0 e <> [RpUI———
svwpor: /s ettt e €Q:990: /S5
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26 Rogramant Voan 50 200 *»r20

A plot program is perhaps the easiest of all to put
together for the 2286/5. To plot from 1 to 4 channels,
specify the channel numbers, the right and left values
to plot between, and the time interval you wish between
executions of plotting. This program is designed to
plot the values of the three channels (8 through 10)
that you've already programmed.
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From the main menu, press,

EREEXNEE
NOEEEER
OEEEEET
[HEREEEE
Vel s ] o 7]

PROGRAMMER CPLRATOR

BEZEZIE
ERNEnh

and then press ENTER. Use the MENU key to list

onto the printer the two programming choices available
here. You can also use the up and down arrow keys to
view the menu selections.

Identify the channel numbers and the parameters for
each channel for the first step. Press ENTER
again, and the display reads,

PLOT NUMBER <1-4>? 1
Use ENTER to access the first menu and at the prompt,
CHANNEL TO PLOT =

type in C8 and press ENTER. Channel 8 input
is read in degrees Celsius, and the range you'll plot
will be from twenty to fifty degrees.
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When the display reads,

LEFT MOST VALUE =

type in 20, and press ENTER.

At the prompt,

RIGHT MOST VALUE =

enter 50 and press ENTER again. That's all

there is to specifying plotting parameters. You'll be
advanced by the system to the next menu to program
another channel to plot. Follow the same entry
procedures now on your own to specify left and right
most values for channels 9 and 10.

As the handwritten program at the beginning of this
plotting <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>