MOORE

INDUSTRIES

MNovember 1891

DSKX

Digital Indicator
USER’'S MANUAL

Mo. 178-703-00 D

CAUTION: This manual is effective for DSX's
with serial numbers of 758378 and subsequent.

© 1991 by Moore Industries-Intemational, Inc.

N i



Table of Contents

Introduction

Description

Calibration

Installation

Operation

Maintenance

Troubleshooting

11
11
11

AS DELIVERY

i

United States/Canada
TOLL FREE
1-800-939-2900

1686850 Schoenbom Strast

Sepulveda, Califomia 81343, U.S.A,
Tel: (818) B94-7111 = Tlx: 65-1322
FAX: (818) 821-2816

CONNECT (Macet): MISEPULVEDA

United Kingdom :-.ll'?ud' Gu;ﬁ. ﬁaﬁ Hﬁr'ﬂaﬁm?
. Sussex 1 . Linil ingdom
FREE PHONE 14/ 0293 514488 « Tix. 87857
D800 525107 FAX: 0203 536852
Australia 318 Resolution Drive, Caringbah
TOLL FREE New South Wales 2229, Australia
008 251928 Tel: (02) 525-8177 « Tl 7H0-75914

FAX: (02) 5257206

Moore Industries’ STAR’ Center has a
wide variety of quality instrumentation
in stock and ready to ship.

= Signal Transmitters

» Temperature Transmitters

« P/l and I/P Converters

- Isolators and Converters

« Indicators and Displays

« Alarm Trips

= Integrators and Totalizers

» Power Transducers

* Instrument Power Supplies

- Racks, Rails and Enclosures

Most instruments can be customized
to meet your needs. Even then, you'll
never have to wait more than a few days.

Axsk bor the STAR Canse

Moore Industries ! Q

* Buppon, Technical Assistance, and Repalr (our Quick-Ship Faciliy)




Page 1

DSK

Introduction

Moore Industries’ Digital Indicator (DSX) is a com-
pact, loop-powered, digital indicator. It accepts a 4-
20 mA current input and displays a corresponding
engineering unit read-out on its front panel liquid
crystal display (LCD).

This manual contains a brief description of Moore In-
dustries' DSX; the unit's specifications, a simple
calibration procedure; and installation and operation
information.

Notes and Cautions, where they appear in text or il-
lustrations, are used to call attention to practices that
may result in inconvenience to the user (Notes) or
damage to the DSX (Cautions).

Description

The DSX is ideal for use either in field mounted or
control room applications. It is available in two
housing styles: Moore Industries’ hockey-puck (HP)
and panel-mount (PM} housings. Refer to the Instal-
lation Section of this manual for the dimensions of
the DSX.

The unit is typically connected to some type of
process measurment instrument, such as a flow
meter or temperature transmitter. The user deter-
mines the format of the LCD readout by setting a
series of internal printed circuit (PC) board jumpers.
Units may also be ordered pre-set by the factory.

Controls and Indicators

The LCD. The chief characteristic of the front panel
of both the HP and PM versions of the DSX is the
LCD. The type used is referred to as a *three-and-
one-half digit” display, which means that the three
right-most digits in the display express values of
000" through “899" (excluding the trailing “Dummy
Zero" Option, discussed next). The left-most digit
displays a “1" when active. Negative values are
expressed with a negative symbol.

The Dummy Zero (DZ) Option. A permanently dis-
played dummy zero can be enabled by setting an
internal jumper. This Is useful for scaling readouts in
some applications.

With the dummy zero enabled, values from -19990
to +18990 can be expressed on the LCD.

There are three decimal point positions avallable.
See Figure 1; a facsimile and explanation of the DSX
front panel.

The Calibration Section of this manual describes how
to set the jumpers that control the format of the
display during DSX operation.

Zero and Span. Two potentiometers, labeled
“ZERO" and “SPAN", afford the user the capability of
“fine tuning" the unit's reference zero and span.

In HP-style units, these potentiometers are on the
front panel; accessible without any unit disassembly.
In PM-style versions, they are located on the same
internal pc board as the LCD-controlling jumpers,
protected by the unit's front cover (easily removable
without tools).

Table 1 lists the performance and operational speci-
fications for the DSX.

Enclosures

The HP-style DSX can use a variety of field enclo-
sures and with a variety of mounting options.

Units may be ordered as “stand alone” devices, with
flanges for mounting on relay track, or with spring
clips for installation in single- or multi-unit explosion-
proot housings (explosion-proof housings available in
low or high dome, with or without glass covers).

Moore Industries’ explosion-proof housings may be
surface mounted, or can be ordered with pipe-mount
hardware.

Consult the DSX data sheet or contact your Moore
Industries Sales Representative for more informa-
tion.
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POSITIVE SHOWS BLANK

0 THRU @ POSSIBLE
0 THRU 9@ POSSIBLE

1— 0 THRU 9 POSSIBLE

2 wiade

LEADING ZERD AVAILABLE DUMMY ZERO (FIXED)
OR LEADING 1 DECIMAL DZ OPTION REQUIRED
POSITIONS

Figure 1. DSXLCD

Table 1. DSX Performance and Operational Specifications

Characteristics Specifications
Input 4-20 mA.

Output Liquid Crystal Display. 8.9 mm (0.35 in) high, black charactars an a reflective
background. 3.5 active digits with negative sign and optional trailing Dummy Zero
(DZ Option) available.
Decimal point customer-selectable for any of three pasitions between digits.

Power 1.0 V, Loop Powered.
Voltage drop 1 V maximum, up to 100% of span.
Performance Range: —19990 to 18990 (with DZ Option); minimum 125 count span. Three least
significant digits “blank out” when display is driven past +1999
(£19990 with DZ Option).
Accuracy: 0 to 100%, £0.1% of span +1 count.
Ad]ustabliity: User-set Zero and Span potentiometers afford zero offsets of
+100% of adjusted display range maximum.
Update Rate: 2.5 times per second, nominal.
Response: 15 seconds, nominal, from power-on to full-span step input.
Normal Mode Rejection (above 47 Hz): 46 dB.
Environmental Amblent Operating Temperature Range: Accuracy rating valid in

Ratings temperatures from 0 to 70 °C (32 to 158 °F). LCD may malfunction at temperatures
below -20 °C (—4 *F) or above 80 °C (176 °F),
Storage Temperature Range: —40 to 85 °C (—40 to 185 °F).
Effect of Temperature on Unit Accuracy: Less than +0.02% of span per °C
change.

Weight HP-style: 4.9 oz.
PM-style: 8.2 oz,

NOTE: Refer to the Installation Section for the dimensions of the DSX,
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Serial Number. A complete history of every product
Moore Industries sells and services is kept at the
factory, filed according to unit serial number.

It ever a DSX requires service information, provide
the factory with the serial number of the unit, and our
skilled technicians will be happy to help you.

The serial number for the HP-style DSX is located on
a metal tag attached 1o the front panel. On PM-style
units, the label is affixed to the top of the housing.

EXAMPLE

Model Number. Moore Industries’ model numbers
identify the type of instrument, its functional charac-
teristics, operating parameters, any options ordered,
and the housing type used.

If all documentation for a unit is missing, the model
number can be used to obtain configuration informa-
tion about the DSX.

The model number for both styles of DSX is located
on the same label as the serial number.

The example below identifies the significance of
each field in a typical DSX model number,

DSX / 4-20MA / 0.0-200.0 / 1.0VLP / -DZ [HP]

Unit Type ——J

Input

Output

Low Display
(including
decimal)

Output

High Display
(Including
decimal)

Power

Option(s)

Housing
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Calibration

Each DSX is manufactured, checked, and tested
according to Moore Industries’ strict quality control
guidelines. It is recommended, however, that a
simple bench check of jumper settings and operating
levels be performed prior to the unit's being incor-
porated in your application.

Disassembly

To verify or change the jumper settings, or to adjust
the Zero and Span potentiometers on the PM-style
DSX, the unit must be partially disassembled. You
will need a small nut driver or slotted-head screw-
driver to disassemble either type of DSX.

Figure 2 illustrates the removal of the back panel
from HP-style units, and figure 3 shows the removal
of the front cover from PM-style units.

Remove the front cover of PM-style DSX's by hand,
or insert the screwdriver into the slot along the
bottom edge of the cover, and carefully pry it off. Do
not damage the plastic.

Calibration Equipment

To calibrate the DSX, or to check or change the
settings of the internal jumpers, the equipment listed
in Table 2, below, is needed. This equipment is not
supplied with the unit.

Calibration Setup

Determine the span and zero of the application in
which the DSX will be used. Refer o table 3, and
use the pliers to set the jumpers according to the

requirements of your application.

Connect the current source to the DSX as shown in
Figure 4, on the next page. If desired, connect the
milliammeter to monitor/confirm the level of current in
the calibration loop.

Table 2. DSX Calibration Equipment

Equipment Specification
Adjustable Current Capable of 4-20 mA, dc output,
Source
Milliammeter Fluke Model 8800 or equivalent, capable of measurements in the
4-20 mA range.
Pliers Small, technician's type, used for jumper positioning.
Screwdriver Sletted-head, width not larger than 2.54 mm (0.1 in).




BACK PANEL

Figure 2. Disassembling the HP-Style DSX

JBY

Figure 3. Disassembling the PM-Style DSX
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Table 3. Setting the DSX Jumpers

For This Parameter: Install These
Jumper(s):
Mo Decimal Point J1,J5, Jg
) N XXX.X0 J3,J5, J9
Decimal Position
XX, XX0 J1, J4, J8
X. XXXo J1,J5, JB
ON J13
Dummy Zero
OFF J11
>2000 Ji8
1000-2000 J17
ﬁﬁa{;‘nﬁ;’ff 500-1000 J16
250-500 J15
125-250 J14
-1.32, -0.91 JA1, JB2
-0.91,-0.5 JA2, JB3
0.5, -0.08 JA3, JB4
Offset
Fuerigs 10,08, +0.34 JA4, JBS
0.34,0.75 JAS, JBB
0.75, 1.15 JAB, JBT
Note: To determine unit's Offset Range, subtract the minimum display value (d1) from the
maximum display value (d2). The result is the Display Span. Next, divide (d1) by
the Display Span. The result is the Offset Range. Use the Zero patentiometer to
trim the unit's offsat.
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MULTIMETER

-IN
DSX
1 +IN
—+
ADJUSTABLE
CURRENT
SOURCE

Figure 4. The DSX Calibration Setup

Calibration Procedure

With appropriate jumpers installed according to the
table:

Set SPAN, labeled |t

and ZERQ, labeled =0 =—
.ully counterclockwise (fifteen turns).

Apply appropriate power to setup, and allow ap-
proximately 1 minute for stabilization,

Set input current to 4 mA level,

Tum ZERO potentiometer slowly clockwise until
desired value is dlsplayed

. Setinput currant to 20 mA Ieval :
Tum SPAN potentiometer siowiy cln-cHWEsa until

- 'd%lred uaiua Is displayed.

i Fiepeat steps 3 !hmugh B, adjustlng bath pqten-'
tiometers until display is stah[e at both zero and

“full-scale.

Installation

In this manual, the installation of the DSX is divided
into two phases: the physical mounting of the unit(s),
and their connection to the other devices in the
process loop.

Mounting

Figures 5 and 8, respectively, give the dimensions
for the HP- and PM-style versions of the DSX. The
HP-style unit shown includes the dimensions for the
flange mounting hardware option.

Always mount the device in an area protected from
dust, moisture, and corrosives.

Consult the Two-wire Enclosures data sheet in the
Moore Industries catalogue, or contact your Moore
Industries Sales Representative for dimensions and
information on multi-hub, explosion-proof enclosures
and mounting hardware for HP-style units.
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Figure 5. HP-Style DSX Outline Dimensions
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Figure 6. PM-Style DSX Outline Dimensions
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Mounting HP-style DSX's. If equipped with spring
clips, the HP-style DSX is mounted inside an explo-
sion-proof enclosure. The clips provide adequate
tension to hold the unit in place once seated in the
enclosure. No tapping or drilling Is required.

Simply squeeze the clips inward, toward each other,
place the unit inside the enclosure, and slowly
release the clips.

panel ¢ m‘ unit, Mpumma‘n@amah ‘-f'llarac;l" sllghtlr :
 outward, and as DSX mounting screws are tight-
HP-style units to be installed on relay track are ned, bracket sﬂdes fnm-ard pinching panel
equipped with mounting flanges, and can be slid ho

along the track into place before securing.

Mounting PM-style DSX's. The PM-style DSX is
designed for mounting in a flat panel cutout. Figure
7 shows the cutout dimensions required for mounting

one, two, three, or four units. Panel thickness should 4. If ] iﬁ'
not exceed 5.08 mm (0.2 in). g fm‘ aach worluru unward in the Panﬁl nutouh

I FOUR UNITS /
188 mm §§
(F45in) _ .

- Ar

! ;
T, THREE UNITS -

{5.56 in) ;\E? PANEL

—_—— §<

| ;
I TWO UNITS -
(3.66 In) o

e, ONE UNIT
L J L | i i

i
;: :
3 ﬁ.- S 5

ey

Figure 7. Panel Cutout Dimensions for Installing PM-style DSX
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Electrical Connections

The DSX connection terminals for both PM- and HP-
style units are labeled “+IN" for connection to the
positive terminal of the loop power supply, and “—IN"
for connection to the positive output of the transmit-
ting device in the loop. See Figure 8,

HP-style units’ terminals are located along the top

edge of the housing. A ground screw, also labeled,
is adjacent to the connection terminals.

TYPICAL APPLICATION

! THERMOCOUPLE ~ |———
TIC TRANSMITTER |
(TCX)

The connection terminals on the PM-style DSX are
located on the back edge of the PC board. The
connector itself is located on the unit's back panel.
Since its case is made of non-conductive plastic,
grounding is not necessary.

When installing this type of DSX, make sure that
wires are not crimped when sliding the unit into the
panel cutout.

—IN
DSX
+IN
+
24 Vde
POWER SUPPLY

Figure 8. Typical DSX Application Hookup.



Page 11

Operation

Once calibrated and installed, the DSX requires no
further user intervention. Supplied with loop power,
the unit immediately begins to display the current in
the loop in the engineering units selected (refer to
the Calibration section of this manual).

A set of adhesive-backed labels with pre-printed en-
gineering units for typical DSX applications is in-
cluded with each unit. Additional labels are available
from the factory.

It the parameters of your application change, or if it
otherwise becomes necessary to reconfigure the
display of the DSX, it is recommended that the
calibration procedures in this manual be performed
on the unit prior to its being placed back into service.

Maintenance

Field maintenance for the DSX Is limited to keeping
the electrical terminals clean and secure. Each unit
should be visually inspected at least once every six
months to ensure that the terminals are free of dirt
and oxidation, and that the electrical wires are in
good condition.

Troubleshooting

If the DSX fails to operate, or functions erratically,
make sure all connections are secure, and that
connection wiring is not damaged.

Verify that the loop's input to the device has not
changed since the internal jumpers were set.

It the unit has sustained damage, or otherwise
continues to malfunction, contact the Customer
Service Depariment of Moore Industries.



RETURN PROCEDURES

To return equipment to Moore Industries for repair, follow these four steps:

1. Call Moore Industries and request a Returned Material Authorization (RMA) number.

Warranty Repair —

If you are unsure if your unit is still under warranty, we can use the unit’s serial number
to verify the warranty status for you over the phone. Be sure to include the RMA
number on all documentation.

Non-Warranty Repair —

If your unit is out of warranty, be prepared to give us a Purchase Order number when
you call. In most cases, we will be able to quote you the repair costs at that time.

The repair price you are quoted will be a “Not To Exceed” price, which means that the
actual repair costs may be less than the quote. Be sure to include the RMA number on
all documentation.

2. Provide us with the following documentation:
a) A note listing the symptoms that indicate the unit needs repair
b) Complete shipping information for return of the equipment after repair
c) The name and phone number of the person to contact if questions arise at the factory

3. Use sufficient packing material and carefully pack the equipment in a sturdy shipping
container.

4. Ship the equipment to the Moore Industries location nearest you.

The returned equipment will be inspected and tested at the factory. A Moore Industries
representative will contact the person designated on your documentation if more information is
needed. The repaired equipment, or its replacement, will be returned to you in accordance with

the shipping instructions furnished in your documentation.

WARRANTY DISCLAIMER

THE COMPANY MAKES NO EXPRESS, IMPLIED OR STATUTORY WARRAN-
TIES (INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS
FOR APARTICULAR PURPOSE) WITH RESPECT TO ANY GOODS OR SER-
VICES SOLD BY THE COMPANY. THE COMPANY DISCLAIMS ALL WARRAN-
TIES ARISING FROM ANY COURSE OF DEALING OR TRADE USAGE, AND
ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY ACKNOWL-
EDGES THAT THERE ARE NO WARRANTIES IMPLIED BY CUSTOM OR
USAGE IN THE TRADE OF THE BUYER AND OF THE COMPANY, AND THAT
ANY PRIOR DEALINGS OF THE BUYER WITH THE COMPANY DO NOT IM-
PLY THAT THE COMPANY WARRANTS THE GOODS OR SERVICES IN ANY
WAY.

ANY BUYER OF GOODS OR SERVICES FROM THE COMPANY AGREES
WITH THE COMPANY THAT THE SOLE AND EXCLUSIVE REMEDIES FOR
BREACH OF ANY WARRANTY CONCERNING THE GOODS OR SERVICES
SHALL BE FOR THE COMPANY, AT ITS OPTION, TO REPAIR OR REPLACE
THE GOODS OR SERVICES OR REFUND THE PURCHASE PRICE. THE
COMPANY SHALL IN NO EVENT BE LIABLE FOR ANY CONSEQUENTIALOR
INCIDENTAL DAMAGES EVEN IF THE COMPANY FAILS IN ANY ATTEMPT
TOREMEDY DEFECTS IN THE GOODS OR SERVICES , BUT IN SUCH CASE
THE BUYER SHALL BE ENTITLED TO NO MORE THAN A REFUND OF ALL
MONIES PAID TO THE COMPANY BY THE BUYER FOR PURCHASE OF THE
GOODS OR SERVICES.

[ TImoor

W ORLDWIDE ¢ www.miinet.com
United States ¢ info@miinet.com
Tel: (818) 894-7111 « FAX: (818) 891-2816

INDUSTRIES et scc6 7200 - - 02 6257206

ANY CAUSE OF ACTION FOR BREACH OF ANY WARRANTY BY THE
COMPANY SHALL BE BARRED UNLESS THE COMPANY RECEIVES
FROMTHE BUYER A WRITTEN NOTICE OF THE ALLEGED DEFECT OR
BREACH WITHIN TEN DAYS FROM THE EARLIEST DATE ON WHICH THE
BUYER COULD REASONABLY HAVE DISCOVERED THE ALLEGED DE-
FECT OR BREACH, AND NO ACTION FOR THE BREACH OF ANY WAR-
RANTY SHALL BE COMMENCED BY THE BUYER ANY LATER THAN
TWELVE MONTHS FROM THE EARLIEST DATE ON WHICH THE BUYER
COULD REASONABLY HAVE DISCOVERED THE ALLEGED DEFECT OR
BREACH.

RETURN POLICY

For a period of thirty-six (36) months from the date of shipment, and under
normal conditions of use and service, Moore Industries ("The Company") will
at its option replace, repair or refund the purchase price for any of its manu-
factured products found, upon return to the Company (transportation charges
prepaid and otherwise in accordance with the return procedures established
by The Company), to be defective in material or workmanship. This policy
extends to the original Buyer only and not to Buyer's customers or the users
of Buyer's products, unless Buyer is an engineering contractor in which case
the policy shall extend to Buyer's immediate customer only. This policy shall
not apply if the product has been subject to alteration, misuse, accident, ne-
glect orimproper application, installation, or operation. THE COMPANY
SHALL IN NO EVENT BE LIABLE FOR ANY INCIDENTAL OR CONSE-
QUENTIAL DAMAGES.

Belgium ¢ info@mooreind.be
Tel: 03/448.10.18 « FAX: 03/440.17.97
The Netherlands ¢ sales@mooreind.nl
Tel: (0)344-617971  FAX: (0)344-615920

©2006 Moore Industries-International, Inc.

Specifications and Information subject to change without notice.

China ¢ sales@mooreind.sh.cn
Tel: 86-21-62491499 « FAX: 86-21-62490635

United Kingdom ¢ sales@mooreind.com
Tel: 01293 514488  FAX: 01293 536852




	Home

	Introduction

	Description

	Controls and Indicators
	Enclosures
	DSX LCD

	DSX Performance and Operational Specifications


	Calibration

	Disassembly
	Disassembling the HP-Style DSX

	Disassembling the PM-Style DSX


	Calibration Equipment
	DSX Calibration Equipment Table


	Calibration Setup
	DSX Calibration Setup–Illustrated


	Setting the DSX Jumpers

	Calibration Procedure

	Installation

	Mounting
	HP-Style DSX Outline Dimensions

	PM-Style DSX Outline Dimensions

	Panel Cutout Dimensions for Installing PM-style DSX


	Electrical Connections
	Typical DSX Application Hookup–Illustrated



	Operation

	Maintenance

	Troubleshooting

	Return Procedures and Warranty Information




