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Germany/Austria: Daimlerstrasse 26, D-75392 Deckenpfronn, Germany
TEL: +49 (0)7056 9398-0 FAX: +49 (0)7056 9398-29
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United Kingdom: One Omega Drive, River Bend Technology Centre

ISO 9002 Certified Northbank, Irlam, Manchester

- M44 5BD United Kingdom
TEL: +44 (0)161 777 6611 FAX: +44 (0)161 777 6622
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e-mail: sales@omega.co.uk

It is the policy of OMEGA to comply with all worldwide safety and EMC/EMI regulations that
apply. OMEGA is constantly pursuing certification of its products to the European New Approach
Directives. OMEGA will add the CE mark to every appropriate device upon certification.

The information contained in this document is believed to be correct, but OMEGA Engineering, Inc. accepts

no liability for any errors it contains, and reserves the right to alter specifications without notice.
WARNING: These products are not designed for use in, and should not be used for, patient-connected applications.

UER WARRANTY/DISCLAIMER

OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA's WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA's customers receive maximum coverage on each product.

If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA's WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits,
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA's control. Components which wear are not warranted, including but not
limited to contact points, fuses, and triacs.

OMEGA is pleased to offer suggestions on the use of its various products. However,
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be

as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR
REPRESENT ATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND
FITNESS FOR A P ARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF
LIABILITY : The remedies of purchaser set forth herein are exclusive, and the total liability of
OMEGA with respect to this order, whether based on contract, warranty, negligence,
indemnification, strict liability or otherwise, shall not exceed the purchase price of the
component upon which liability is based. In no event shall OMEGA be liable for
consequential, incidental or special damages.

CONDITIONS: Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES

Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit.

FOR WARRANTY RETURNS, please have the FOR NON-WARRANTY REPAIRS, consult OMEGA
following information available BEFORE for current repair charges. Have the following
contacting OMEGA: information available BEFORE contacting OMEGA.:
1. Purchase Order number under which the product| 1. Purchase Order number to cover the COST
was PURCHASED, of the repair,
2. Model and serial number of the product under 2. Model and serial number of the product, and
warranty, and 3. Repair instructions and/or specific problems
3. Repair instructions and/or specific problems relative to the product.
relative to the product.

OMEGA's policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.

OMEGA is a registered trademark of OMEGA ENGINEERING, INC.

© Copyright 2001 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.
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SECTION 1 INTRODUCTION

The OMEGA™ JBOX takes the input from multiple load calts and sums them inparallel to form a single cutput equal to the swm of
the forces on the load cells. Summing is a common practice in industry as most tanks, bins, hoppers, and platforms are often
supparted by 2, 3 or 4 load cells which are used to give the total veeght Being monitoned, All loed celis should be of the same capacity
arvl have interchangeability rated outputs within 3.3% of each other, OMEGA load celis LCC, LCCA, LCCE, LC, LCIA, LGJB, LCD,
LCDA, and LCDE have interchangeability specifications better than 3.3% . Load cells with larger interchangeability specifications
can be used with the JBoxes, however, user supplied axtemal resstors must be used.

The JBOX-2 is desigred to sum the electrical outputs of 2 load cells. The JBOK-4 will sum up to 4 load cells. Load cefls of amy capacity
of type may b used with the JBOX-2 or JEOX-4,

MOTE
The load cells shoukd be of the same capacity and millivolts per volt sensitivity.

All JBOXES have span screws which must be adjusted |depending on characteristics of load cells used] to ghve a proper output.
Follow Section 4 or 5 for adjusting span screws.

Figure 1-1 shows the JBOX hooked up 1o various load cells.

Fignera 1-1.  JBOX with 4 Load Cells Aitached

SECTION 2 UNPACKING

Rermowe the Packing st and verify that sl equpmant has been received, I there are any questions about the shipmeant, please call
OMEGA Customer Service Department at 1-800-622-2378.

Upon receipt of shipmeant, inspact the container and equipment for any signs of damage. Take particular note of any evidence of
rough handling in transit. Immadiataly report any damage to thi shipping sgent.

NOTE
The carrier will not honor amy claims unless all shipping matenial is saved for their examination, Aler exarmining and remceing
oontents, save packing material and carton in the event reshipment 15 NECessany,

Y

For schematic refer to Figura 7-2.
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3. Record the output of the load cell when the unknown weight is placed on it, again using the multimeter on the output leads of
the load cell.

4, The unknown weight is determaned by using the following ecguation:
tnﬁuumut-ﬁmkmnmlnad] — | putput at no koad]

kron: = x (Load Cell Capacity)
wwesght {mxcitation vohage Irated mViV cutput of load cell)

For example:  no boad condition produces 1102 m
unknown weight produces 11143 m/
excitation is 10,32 volts
rated output is 1.9854 mvi/
load cell capacity is 500 pounds

431008

w = 24503
10,321 11,9854) G

unkmown weght =
SECTION & SETUPINFORMATION FOR YOUR RECORDER, METER, ETC.

In Section 4 or 5, you scaled the JBOX which resulted in a specific cutput rating in mli', Remember that the mViV output & the
change in output from 2 no load condition to full capacity. Full capacity or full scale of a JBOX system is the sum of all the load cell's
full scalo capacities.

Example; 4 cells all 2000 pound capacity are connected to a JBOX. After scaling the JBOX the rated output is 2.334 myW. The
excitation, measured at the screw terminals to the weighmeter, is 10,045 volts. The output at no load is 2.345 mil

In sealing the meter, recorder, gt the above inforrmation means that at 2.345 miy, the pen or display should read zer, and at 25,730
i (2,334 x 10,045 + 2346 = 25,790, the pen or display should register 8000 pounds.

SECTION 7 SPECIFICATIONS

WEIGHT! 16 pounds

SPAN: 3.3% adjustment; larger adjustment requires external resistors

FEEDTHROWGHS: Compression, 025" to 0.25 dia. wire imade thread portion {(0.950-18, LNS-2A))
LEAD WIRE- 22 feet, B conductor shielded jacketed wire, 22 gage

CASE: epoy coated carbon steel

DIMENSIONS:  refer to Figure 7-1
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Figure 7-1. Dirmensions

SECTION 3 ELECTRICAL CONNECTION

1. Connect the load cells cables to the junction box and junction box output cable 1o the associmed readout. The positive and
nagative remiote sense lines should be used for all junction boxes to readout cable runs. Refer to Figure 3-1.

2. Be sure that all termninal strip connections ang tight and that the cables are not cut or damaged.
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Figure 3-1. Locatson of Terminal Sirips and Span Pots

SECTION 4 SETUP AND ADJUSTMENT

41  INTRODUCTION

Interchangeability means that the lead cells have almost the same rated output.

Performing the following steps will ensure the JBOX gives you the most accurate summation possible.

1. The Junction Box should be mounted in a location whene water will not directly drip on it. Use of drip loops on all cables is
recommended. Drip loops are nothing more than a loop in & cable which acts as a point where water would collect and drip off
instead of naning down into the JBOX.

2. Turn all span adjusting pots in the JBOX clockwise (to increase span) until they click.

NOTE
The pots are 2B wuirm units,

3, Each load cell comes with a calibration sheet stating its “rated output™ (sometimes refierred to as “'calibration factor”, o “output
at full seale’’). This cal sheet is important and the MV output values shoubd be recorded along side the serial number of each
o cell in Table 4-1.

TABLE 4-1
LOAD SERIAL RATED m\/V *INTER *INPUT *EACH mV OUTPUT
CELL MUMEBER aQuTPUT T RESISTAMCE EXTERMAL i@ KNOWMN

RESISTANCE | LOAD
1 - | — —
2 —
3 — —
‘ —
Dutput @ noload ______ mV
Matched output @ knownload ____ mV/
Excitation voltageused __ volts
* columns only used with = 3% interchangeable spec load calls,
2



4. Circle the load cell with the lowest miV rated output, Don't wory about the other columins untl you gat to Section 4.2 OR
4.3 depanding on your results from the following squation
NOTE
A& JBOX trims the output of a load cell o make it identical to another load cell. A JBOX can only reduce the output
fresm & load cell, it can never increase it The JBOX will trim all the load celis’ outputs 10 make them identicel to th
Ievest boad cell’s rated mviN output,

5. Compute if the rated outputs are within 3% of each other by the fallowing eruiation (computing if the cells have an
imterchargeabiity within 3%]:

highest rated m —lowest rated mii
A =G L st ra 100

6. If the interchangeability is less than 3% (< 3%), proceed 10 Section 4.2, Setup and Adjustment, for Interchangeable Load Cell
= 3%

if the interchangeabidity is greater than 3% | > 3%, proceed to Section 4.3, Setup and Adjustrment, fior Mon-interchangeable
Load Cell | = 3%},

4.2  SETUP AND ADJUSTMENT FOR INTERCHANGEABLE LOAD CELLS | < 3%]

1. Connect all load cells, power supply, and meter 1o JBOX. Record the excitation voliage being used, in Table 4-1. Thie excitation
voltage should be measured across the (+) EXC and - EXC terminal on the JBOX, Isballed *To Wiighmeter''. Measuring at

the terminals elminates ary voltage drop due to lead wire.

2. With excitation power connected to the JBOX (red and black leads on the output cablal, measue the putput of the JBOX with
no boad applied and record the value in Table 4-1.

4. Load one load cell at a time with a known weight that is approximataly 75% of a load cell's rated capacity. Make a note of the
output of each load cell in Table 4-1,

4, Find the lowest miv output of afl the load cells. Load the ather Inad cells ore at a time agan, as in Step 3 and using the span
adjustment pote in the JBOX. Adjust the outputs of all the other load cells to match the output of the load cell which has the

Iwwest i ot pat.

NOTE
All the pots are slightly interactive (sach pot Is not independent of each other).

5. Load sach load cell again and check the output to make sure they are all bakarced 10 the same output. JBOX and load cells are
noww setup for uss with your readout device (meter, recorder, interface board, e1¢). Record the matched output at known load
ir Tabde 4-1.

B. The rated miviV of the calibrated JBOX systemn is computed as follows:

Rated mw'V matchad cutput . output @ summiadion capacity
output of JBOX = @ knownlboad oo load oiallloadcells
Excitation voliage known load used
NOTE

For 8 mone aceurate miy rated JBOX output, load the system with a known weight that & approedmately ¥z or % the
SystanT s capacity, and recompaute the rated mivy JBOX output. The system’s capacity is the sum of the individual
load cell capacities. When applying the known load of the % or % system capacity try to keep the load in approdmateby
the center of the system,

For explanation on how to scale meter, recorder, ete., refer 1o Section 6.

43 SETUP AND ADJUSTMENT FOR NON-INTERCHANGEABLE LOAD CELLS [ = 3%
[THIS SECTION PERTAINS TO USING A JBOX WITH LOAD CELLS WHOSE RATED OUTPUT DIFFERS BY MORE THAN 3%).
1. Compute sach load call's interchangeabiity difference, in percentage, from the lovwmst miviy load call, using the following formula:

; Rated m\/V - owest rated mViY__ }  x 100
Irterchangeability % = ( | vy

2. List each of the interchangeable % differences from step 1 abowve in Table 4-1, column labelled “Inter %", Any load cell that differs
by mmvore than 3% will need 2 external resistors added 1o the circuit for the JBOX to work. If any of the values are less than 3%,
o additional resistors are needed,

NOTE
A JBOX can only adjust for a 3% difference; that is why external resistors will be added to drop the excitation geing
1o the load call, theraby droppang the output.

3. For all the load cells with a greater than 3% interchangeability, you must compute the required resistors to be added, to the
axcitation leads of the koad cells. Measure the internal input resistance of each boad cell and st it in Table 4-1 n codumn “Input
Res’” (stands for Input Resistance). Measura this mistance across the excitation leads of sach load eell when it is not connacted
to the JBOX,

4. Calculate the external resistors needed using tha following equation:

Extemal _ [ . lowest mV/V outout Z's input resistance
Resistors T 78 mviV output 2

where 7 are the values of the load cell for which you are calculating the external resistors, The division of 2 occurs because you
want to add 2 resistore. One resistor is placed in series with the positive excitation lead, between the JEOX and the load cell.
The othes resistor is placed in series with the negathe excitation lead, between the JBOX and the load cell Refer to Figure 3-1.
The resistor should be & matal film resistor with &% lew a ppm as possible (100 ppom or less is acceptable). PP is parts per million
of ohm per “C of change

The resistor value choosen should be the next higher commercially available resistor. The sohution to the above equation is really
a repetitious (ierative) procass. You could solve for the axact resistance required by solving the equation a few timas substituting
the mput resistance as tha original input resistance plus the two new edemal resistor values.

Another alternative 1o calculating the extemnal resistor in Step 4, 5 to use a decade bow or potentiometer. Hook up the
potentiometer between the excitation lead of the load cell and the JBOX. Perform steps 5 through 8 using the decade box as
a coarse span adjustmant and the span screw as a fine span adjuestment. After achieving the proper span, replace the decade
box with the appropriate resistor.
6 Connect all loed cells, extarnal resistors, power supply and meter to the JBOX, Record the excitation voltage being usad in Table
4-1. The excitation voltage should be measured across the {+) EXC and { -] EXC terminal on the JBOX, labeliad 'To Weighmeter'.
Measuring at the terminals eliminates amy voltage drop due to the lesd wine
Measure the cutput from the JBOX in a no load condition, and record it in the appropriate space in Table 4-1.

Place a known weight, approsdmately ' to % of anindividual load cell’s rated capacity, on each load cell one at a time. Fancord
the output from the JEOX as the weight is put on each cell, in the cobumn marked "m\ output @ known load™.

A. Mote that the load cell with the boveest mivin rated output s has the lowest ' output’ . Place the weight back on each of
the load cells ard turn the span adjustrment until it gives an output equal 1o the lowest ml output. The system is now calibrated,
Rechack all the cells with the weigiht to ansure they ane reading comectly. Note that the pots are interactive, therefore, the system's
ey rated ounput willl differ slightly from the lowest o rated load cell’s output.

9, The ratedd i putput of the JBOX system is compuited a5 follows:

~

{matched output [susmimation capacity)
Rated miviV output @ known load) of all load cels)
excitation wollage known load wused

of JBOX system

For a mare sccurate mviy rated JBOX output, Ivad the system with & known weight that is approsimately ¥ or % the system’s
capacity, and recompute the rated miviV JBOX output. The system’s capacity is the sum of the individual Ioad cell capacities. Vihen
apphying the known losd of the % or % system capacity try to keep the load in approximatety the center of the system.
SECTION 5 CALIBRATING THE JBOX WITHOUT A KNOWN LOAD

In Sections 4.2 and 4.3, a known load was used to calibrate the JBOX, Using a known koad insures the optimum results, bt if a
known boad cannot be used, the system can still be calibratoed,

The solution to rot having a known load is sobved by using an unknown load and then welghing the unknown load.

Procesd through all of Section 4, excapt when it mentions a known load, and wuse any load that is approximately the cormect wesght
Aher adjusting all the span pots so that all the load cells give the same output, the trick is to waigh the unknown wisight. The unknoen
weight is welghed by performang the following steps.

1. Disconnect the output keads from the load cell, with the lowest MV rating, and the JBOX.
2. Record the output of the load cell in a no load condition by wsing a multimeter on the output leads of the load cell,

3



