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Introduction

Moore Industries’ Current Loop Calibrator (CLC) is a
hand-held, battery-operated, combination current
source/transmitter simulator. Its high degree of
accuracy and ease-of-use, even under the rigors of
harsh, industrial environments, allows it to be
employed in a wide variety of applications. It can
even be used as a device for calibrating other
calibration equipment.

This manual contains all of the information needed to
use, calibrate, maintain, and troubleshoot the CLC.
Itincludes a brief description of the unit, including its
operational and performance specifications, and an
explanation of Moore Industries' system of unit data
tracking system, which is based on individual unit
model and serial numbers. There is also an
overview of the available CLC options, and a set of
instructions for battery installation.

Notes" and “Cautions” are used in this manual to call
attention to practices that otherwise may result in
inconveniences for the user (NOTE) or damage to
the CLC (CAUTIONS).

Description

The CLC is a self-contained calibrator packaged in
Moore Industries’ ergonomic, hand-held housing. It
comes complete with a unique carrying cord and
sliding handle that functions as a “keeper” when
hanging the CLC from piping or conduit, or as a
stand to prop up the unit on a flat surface.

The housing has both internal and external
cushioning to protect unit circuitry from most kinds of
physical abuse. The front panel too is chemical-
resistant.

The unit can be ordered with easily-replaced,
alkaline batteries, or with rechargeable, nicad cells.
A fresh alkaline battery pack yields an average of
approximately 40 hours of operating time, a fully
charged nicad pack will keep the CLC running for an
average of approximately 120 hours.

Controls and Indicators

CLC external controls and indicators are on the unit's
front panel. There are 2 slide-type selector switches,
and 16 membrane push buttons. There are two
LED's at the top of the front panel, and eight more
down the middle.

The labeled slide switches turn the unit ON or OFF,
and select SOURCE or SINK mode of operation.

The membrane push buttons, when pressed, select
the level of CLC output at its terminals on the top
endcap.

The LED's at the top of the front panel indicate an
over-range and low battery power condition. There
is an LED for each pair of level-select push buttons.
These flash to indicate the output level selection
made.

Internally, there are 7 potentiometers (pots) on the
CLC printed circuit board (PCB). Each controls the
output produced by the unit when the corresponding
membrane push button is pressed.

NOTE
The pots are set at the factory before unit
shipment. No initial CLC calibration is
necessary.

Table 1 lists the CLC operational and performance
specifications.

Figure 1 gives the unit's outline dimensions.

Accessories

There are several optional and replacement
accessories available with the CLC, Consult your
Moore Industries’ Sales Representative for more
information about each of the following:

Battery Charger Kits — These come with any of
three available plug styles and charger voltages
appropriate for use in the United Kingdom, other
European countries, the United States and Canada.
They include six nicad batteries.
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Table 1. CLC Operational and Performance Specifications

Characteristic

Specifications

Input

Keypad. User "inputs” selection by pressing labaled membrane push button on unit front panal,

Output

0-20 mA, selected in discrata levels shown on input keypad.,

Lavels (in mA)

Linear Output %% |

D/P Flow %

20
19.84
16
12
8
416
4
]

100 1002
99 88.52
75 86.67
50 70.712
25 502
1

°

Drive Capabllity: 3000, continuous
Voltage Limits (Sink Mode): 45 Vdc

Internal Battery Pack. Customer selects type when unit is ordered.
6 replaceable, AA-size, 1.5 V, alkaline batteries.
& rechargeable, AA-size, 1.2 V, nicad batteries (charger kit availabla).

Controls
&
Indicators

ON/OFF - Labaled slide switch
SOURCE/SINK Mode - Labeled slide switch
Output - Membrane push buttons select any one of 8 discrate lavels batween 0 and 20 mA

LED's - 2 at top of unit front panel light to indicate OVER-RANGE and LOW BATTERY,
Each available output level has an LED that flashes when selection i= made.

Performance

Accuracy: +0.05% of rated unit full-scale.
Power Supply Effect: Negligible.
Operating Window: Alkaline Battery Pack atlords 40 hours {average) at maximum load.

Nicad Battery Pack affords 120 hours at 5001 between chargings.
Ambiant Temperature Effect: +0.01% of rated span (less than 100 ppm) par °C change.

Environmental
Ratings

Ambient Temperature Operating Range: 0 to 70 °C (-32 to 158 °F)
Recommended Storage Temperature Range: —40 to 70 °C (—40 to 160 °F)

Weight

765 grams (approximately 1 Ib 11 oz), with battery packs installed.

Battery Replacement Packs — Direct from the
factory, both disposable alkaline cells and recharge-
able nicad cells are available.

Charger-compatible Endcaps — If reconfiguring
your unit for use with nicad batteries, the bottom
endcap must be replaced with the type that has an
access hole for the charger plug.

Carrying Cases — Though shipped as part of the
original CLC package, replacement carrying cases
are available from Moore Industries.

Probe Kits — Though shipped as part of the original
CLC package, replacement probe kits are available
frem Moore Industries.
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Figure 1. CLC Cutline Dimensions

Model/Serlal Number. Moore Industries uses a
system of individual unit model and serial numbers to
keep track of factory configuration and options for all
CLC's shipped or serviced.

It service information or assistance is required for
your CLC, provide the unit's model and serial number
fo the factory or the Moore Industries Customer
Service Department nearest you (the offices are
listed on the back cover of this manual). This will
assist our professional technicians in their effort to
give you prompt, efficient service.

The serial and model numbers for the CLC are
printed on an adhesive label which is affixed to the
bottom endplate. The endplate is protected by the
bottom cushioning endcap.

The following example outlines the significance of
each of the information fields in the CLC madel
number.
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EXAMPLE

CLC / KP / 0-20MA / RNC230UK [HH]

Unit Type

Input

Output

Power

Housing

Options

The only options available with the CLC are the
selections available for unit powering. They are

listed in the “Power” field of the CLC model number,

and are summarized here for convenience.
BP — Alkaline Battery Pack only.
NC —Nicad Battery Pack only.

RNC120 - Nicad Battery Pack plus 120 Vac
recharger.

ANC230CE — Nicad Battery Pack plus 230 Vac
recharger.

RNC230UK - Nicad Battery Pack plus 230 Vac
recharger with UK-style plug configuration.

Battery Installation

For safety reasons, the batteries of the CLC are
packaged separately from the unit for shipment.

Use figure 2, which illustrates the extent to which the
unit must be disassembled, and the following
procedure to install the batteries.

harp instrument to remove the protective
"‘":'Ermaps rmm fnﬂ CLG S -\...:
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ASSEMBLED
BATTERY TUBE

Figure 2. Disassembly of the CLC

CHARGER CONNECTORPORT
(OPTIONAL)
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Operation

Operation of the CLC consists of properly connecting
the unit in your application, selecting SOURCE or
SINK mode, and pressing the appropriate front panel
push button to obtain the desired output.

Figure 3 diagrams the CLC connected in a Source
mode application. Figure 4 shows the connections
for Sink mode applications.
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Connect the unit as appropriate according to the type
of calibrating you'll be doing, and refer to the
following paragraphs for information on the CLC
operation in Source and Sink modes.

Source Mode

When the mode selector is set to the SOURCE
position, the CLC provides precise, discrete levels of
current at its output terminals.

+ —
DEVICE

BEING
CALIBRATED

Figure 3. CLC Hookup for Source Mode Applications
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Figure 4. CLC Hookup for Sink Mode Applications

Press the membrane push button on either side of
the LED corresponding to the desired output level.
The selections are indicated by the column of labels
along the left side of the front panel. When the LED
begins to flash, the CLC is providing that output at its
terminals, accurate to within +0.05% of rated unit full-
scale.

This mode is useful in calibrating or setting trip points
from two- or four-wire devices such as current-to-
pressure (I/P) converters, recorders, indicators,
controllers, or alamms.

Sink Mode

When the mode selector is set to the SINK position,
the CLC provides precise, discrete levels of square
root output (proportional to flow) at its output
terminals.

Press the membrane push button on either side of
the LED corresponding to the desired output level.
The selections as indicated by the column of labels
along the right side of the front panel.
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When the LED begins to flash, the CLC Is “sinking™
the desired lavel of currant In the loop, accurate to
within £0.05% of rated unlt full-scale,

Thie mode I8 usetul In elmulating the output from a
remote, differential pressure (D/P) transmitter when
callbrating a recelving device or indlcator.

LCALUTION
When operating the CLC in Sink Moda,
ansure that the exiernal power source
dogs hot exceed 45 Voc,

The Carrying Cord and Handle. The CLC comes
with a uniquely daslgned camylng cord and handie
that provides for several types of “hands-frag”
operafions.

Slide the handle alang the cord, and fit the protrusicn
on its bottom into the notch on the back panel of the
unit. When the CLC is placed on a flat surface, the
handle angles the unit slightly up, making it easier to
gea the trord panel LED's.

The cord ean also ke looped around plping or
conduit and wrapped back around the handle, See
figure 5 for anillustration of this type of opsration.

Calibration

The design and construction of the CLC is Intended
1o provida for years of froubls-free oparation.

If at any ime the parformance of the CLC is called
Int¢ question, the unit can be callbraled by the user.

The procedura Is comprised of unlt disassembly, the
connecticn of test equipment, the adjustment of
output control pot settings, and unit re-assambly.

The adjustment of the output contrgl pots is made
while taking readings of the voltage drop across a
precision resistor placed across the CLC's output
terminals.

Figure 8. Using the CLC Carrying Cord and Handle
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Setup. Table 2 lists the equipment required in order
to calibrate the CLC.,

The first step in the procedure is the disassembly of
the unit. Figure 2, shown earlier in this manual in the
Battery Installation Section, illustrates this.

NOTE
Do not remove the intermnal batteries whan

calibrating the CLC.

When the unit is disassembled (except for the
batteries) remove the two Phillips-head screws from
the top panel (only).

CLG

The sockels on the top panel of the CLC
are wired to the unit's internal PCB.
When working on the CLC with its top
panel loose, take care not to damage or
disconnect the wiring.

The pots that are used to control the CLC output
levels are located on the back of the PCB (the side
opposite the batteries). They are in a line along the
top edge of the board, and with the top panel of the
unit removed, are easily accessible. Figure 6 shows
their location.

Table 2. CLC Recalibralion Equipment

Equipment Characteristics

Preferably digital, capable of measuring voltage across the load resistor In
the calibration setup (minimum 5-digit read-out). Fluke model 8842 or
Multimeter equivalent unit with accuracy of +0.005% of full scale, minimum,

Also should be capable of measuring milliamp output in the 0 to 20 mA

range, with readings accurate to within £0.05% of full scale.

Precision Resistor

25061 £0.005%, 1 Watt.

Power Source

12 - 40 Vdc (required for calibrating CLC Sink Mode only),

Batteries

Calibrating the unit with *fresh” batteries is stronly recommended.
I equipped with alkaline cells, install new batteries. i equipped with nicad
cells, charge unit for aight hours.
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BATTERY TUBE
(INSTALLED)

©

PANEL

PLUG-IN
JACKS

&

BATTERY TUBE
(INSTALLED)

m

IYYYYYY

Figure 6. CLC Adjustment Pots

Use the equipment listed in the table, and with the
unit disassembled, connect the CLC as shown in the
calibration hookup illustration, figure 7.

Speclal Consideration — Calibrating in Sink
Mode. Though not recommended, the CLC may be
calibrated in Sink Mode if desired. The break out in
figure 7 illustrates the incorporation of the power
source in the setup for calibrating the unit in Sink
Mode.

NOTE
The tolerance for the meter reading in
each step is £0.0025 V when calibrating
in Sink Mode.

When this setup is complete, apply dc power, and
turn the CLC on.
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FOR CALIBRATION IN SOURCE MODE:

BLACK =

CLC 2500 § MULTIMETER
RED 3 +

FOR CALIBERATION IN SINK MODE, ADD THE SPECIFIED POWER SOURCE:

RED é

i
> +

POWER
SOURCE

Figure 7. CLC Recalibration Hookup

16. Adjust potentiometer R20 ur
: , +0.0005 V is achieved.

12. Adjust potentiometer Eunﬁl readmgmznnnu';:
ir iﬁ mma E?tsanhleved i

14 J"Lﬂ]uﬂI!'merltﬂ:.trnatt'=~r H1?umilrﬂar.|1ngon mun;; . adaanly o
'u* iﬂ -:IDDE v achnemd_ e ol prnblarns with unit perronnance or function

mnhnue_ ‘ref ' tu tha TrGubIBShnoﬁng Semon i:lf :
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Maintenance/Battery
Replacement

CLC maintenance is limited to replacing the internal
alkaline batteries, when so equipped, or recharging
the internal nicad packs with the charger supplied.

The front panel LED lights when the strength of the
unit's batteries has been depleted enough to effect
unit performance. When the LED is lit, if alkaline
batteries are being used, they should be changed, or
if nicad batteries are being used, they should be
recharged.

CAUTION
Never attempt lo recharge alkaline

batteries. They may, under some
circumstances, rupture causing damage
to the CLC.

Replacing Alkaline Batteries

To replace alkaline batteries, make sure that the unit
Is disconnected from all external equipment, and that
Itis turned off. Refer to the section earier in this
manual that describes battery installation. Figure 2
illustrates the disassembly of the CLC, and shows
the polarity required for the replacement cells.

Always dispose of old alkaline cells properly. Heed
all pertinent environmental restrictions and
guidelines.

Recharging Nicad Batteries

If the CLC is equipped with internal, nicad batteries,
the front panel LED labeled “LOW BATTERY" lights
whenever they need charging.

After approximately 120 hours of use under typical
loads, the nicad batteries of the CLC equipped with
them will need recharging.

See figures 1 or 2, which show the location of the
port for connection of the battery charger in the
bottom of the CLC housing. Refer to the following
procedure:

J:"::'Dlsmﬁnectall external devices from CLC, and

_nft rmdat ﬂumhan {.In[rta are mnrggured at the '_%-

r:_cmpfefa{x dissipated set of n&:&d
batteries will require appmximarew sﬁhr
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Troubleshooting

The design of the CLC is such that, aslde from
charging discharged batteries, installing new
batteries, re-instaling improperly installed batteries,
and veriftying the polarity of connections to extemnal
equipment, there is little that lends itself to any “field
repair,

If the unit ever faifs to opwerate, or If i is detarmined
that the CLC is not providing cutput with the
praclsion staled in the specifications table, perform
the following:

+  Check for impropery Installed batteriss. See
figura 2 ta verify polarity.

« W akalne batterfos are used, replace them. X
nicad cells ara used, racharga them. Haferto
the Maimanance Saction of this manual,

+  Verfy tha polarity of the instruments or davices
being calibrated with the CLC. Check figures 3
and 4.

*  Vorify load. In SOURCE mode, ihe CLES will
Indicate an ever range condition when the load
exceeds 30001 Selact Sink mode for highar
rasistance loads.

If problems parsist, perform a unlt calbration, as
described in the Calibration Saction, earller in this
manual.

i unit functien or performancs ara still unacceptable
after calibration contact your local Moore Indugidas
Customer Service Representaliva, or return the CLC
to the Customer Service Center noarest you,
according 1o the Instructions an the back cover of ihis
manual.

Tha tollHree numbers of Moore Industdes’ Customer
Sarvice Centers may ba found listed Insids the front
covar of ihls manual,



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
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