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SECTION 1.0
MTS TANDEM TWQ IDLER BELT SCALE

The folloawing data is provided as a quick referernce and as a
double check on the correctrness of the design values for your
application. These values are ta be input (pragrammed) into the

MTS Scale at start-up. If it beccmes recessary to charge these
values, please irmsert rew value in the appropriate space provided
belaw. Irn additicn, please forward & copy of this page tc

Milltrornies, Inc., Arlington, Texas, sc that we may have an up-
dated reccord.

MILLTRONICS JOE NUMEER S/N

CUSTOMER NAME F.0O.

—-DESIGN CONSTANTS (RS SHIFFED) - -DESIGN CONSTANTS (REVISED) -
MARX RATE (TPH) ___ o ___ MAX RATE (TRHY __________
MAX SBFPEED (FFEM) __ __ o MAX SFEED (FFPMY_____ __ _ _____.__
MAX LORD (LEB/FT) ___ . MAX LOAD (LB/FT) ___ o ___
IDLER SPACING (FT)_____________ IDLER SFACING (FT)____________
RELT LENGTH {(FT) HELT LENGTH (FT)

TEST LOARD TYPE (TEST WEIGHT, TEST CHAIN OR ELECTRONIC) :

TEST LOAD EQUIV (LE/FT) TEST LOAD EQUIV (LB/FT)

NUMEER DF TEST WEIGHTS TOTRL WEIGHT

TOTALIZER REGISTRATION IN UNITS/COUNT (MINIMUM) :

LoCAL /COUNT LOCAL ___/CDUNT
REMOTE _ __ _ /COUNT REMOTE __/CBUNT
ANALOG OUTPUT___ _ ANALOG QUTROT_
RlL.~236 Fage 1
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SECTION 2.0
INTRODUCTION

The MILLTRONICS TANDEM SCALE, Mcdel MTS, has beer designed
for quick and easy irnstallation into & belt conveyor used for
canveying dry bulk salids. Used in conjuviction with the
Milltrormics Compuscale 1I, the MTS measures the rate of material
being conveyed for process caontrol purposes and totalizes the
weight for accurate process cutput and control.

SECTION 3.9
PURPOSE

This marual provides the information reeded to understand,
install, cperate arnd maintain the Milltrornics MTS Scale. It
shculd be read, in conjunctiorn with Applicatiorns Guide FL-E64,
before attempting to apply the scale to a conveyor system.

SECTION 4.0
SCALE SPECIFICATIONS

MECHANICAL
Eelt Widths: 18 to 8¢ inches (CEMR standard cornveycors)
Drap—ir Depth: 6.5 inches, standard
3.5 inches, heavy duty
Lergth (alcwg strinmpger): 9 inches per scale
Test Weights: 17.8 1lbs. each
Firish: durable industrial orange ernamel

ELECTRICAL CHARACTERISTICS
Locad Cell Specifications:

Nor—linearity 0. 03% of rated cutput
Hysteresis Q. 02X of rated cutput
Nori—repeatability 0.01% of rated ocutput
Safe Overlcoad 1504 of rated lcad
Out put g VsV rmominal

Fower Requiremernts:
Load cell excitatior preovided by the Compuscale or
Camputer Ivput Amplifier,
Speed Sensor excitation provided by the Compuscale.

FL-296 Page 2
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SECTION 4.0, cont.

TEMFERATURE CONSIDERATIONS
Operational -40 deg. F ta 140 deg. F
Temperature Campernsation -4 deg. F to 140 deg. F

MTS Scales with non—standard belt widths, mountirg brackets,
stairmless steel cormstructicor, or special coatinpgs carn be cbtained
o special order.

Refer tc Instructicrn Marnual PL-261 for specifications of the
Compuscale Il integrator, or FL-297 for gpecifications of the
Camputer Input RAmplifier.

SECTION 5.0

FEATURES OF THE MODEL MTS SCALE

The Milltrornics Madel MTS Scale features a compact, unitized
constructicon ready to install in a conveyor system using the
‘existing idlers. It is required that the flarges of the idlers
be remcved pricr to mounting on the scale suspernsions in arder to
provide adequate vertical clearance between the idlers and the
cenveyor strirngers. Refer tc DWG. 10ATX120C. After trimming the
maurting flanges off of the idler, the existing idlers are then
mouwrted on the scale suspensions., Installatien time is minimized
because of the campact desigr.

The unit features rugged constructiorn utilizing six (B) inch
structural steel charmel arnd three (3) inch arngle for the idler
suppart. The mounting brackets are 3/8 irnch thick structural
steel angle.

The Lcad Cells use a parallelagram caonstructicon which
measures only the vertical force seen by the idlers, eliminating
the problems caused by the horizantal forces against the
idlers. The load cells are rated to 1304 normal overload and are
ultimate averload protected tco 1000%,

The supplied calibration weights are sized for ease of use
and allow for checking the linearity of the scale system. The
calibraticers weights are hung on a calibration weight bracket on
the retreat side of the weiphbridges.

PL~236 Fage 3
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GECTION 6.0

THEOQORY OF OPERATIDN

The Model MTS Seale was designed to take advarntage <f the
parallelcgram principle used in the icad cells. In a
parallelcgram structure, only the forces applied in the vertical
directicr are measured since the cpposite vertical member is held
rigid. Ary herizerntal force applied exerts a moment of force,
but the structure would have to deform befcre a vertical movement
cauld cccur due to that force.

The MTS Scale is essentially two Medel MSI Sirngle Idler belt
scale suspersicons and is used where certain conveyor parameters
dee not Faver the use of the single idler scale; for example,
shorter idler spacing, faster belt speeds, rnon—uniform material
locading, o~ any combirnaticn therecf.

The scales are to be mourted or the canveycor frame, using the
existing meunting boles left from the idlers beirng remaunted to
the scales. The weigh length is rnermally twice the idler
spacing. This can be measured fram the midpeaint between the fixed
approach idler arnd first scale idler to the midpoint betweer the
cecond scale idler and fixed retreat idler. The weight of the
belt, the scale idlers, and the scale steel make up the tare
weight which will be zerced cut by the Ccmpuscale 11. The weight
«f material eon the weighbridges exerts a vertical force on the
lead cells which cormvert the force to an electrical signsal
praperticmal to that weight. Since four lcad cells are used, the
load o each cell is cornsidered when determining the actual lcoad.

The Milltrorics MTS Scale uses active summaticrnm in the
Compuscale 1I tc add the electrical signals representing the
lead. This allcws each load cell ta indeperdently weigh the load
it sees and ther have that weight added to the weight seen by the
cther lcad cells. Feur load cells carn be used without having to
be a matched set, ard in the umlikely event a cell is damapged
evnly the defective cell has to be replaced. The use of active
cummaticon allows locad cells with different zera levels to be
individually calibrated for the total span.

PrL-236 Fage 4
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SECTION 7.0

SCALE INSTALLATION

The MTS is shipped from the factory as two single idler belt
scale suspernsicms in foam filled boxing and banded to a wooden
shid for protectiorn during shipment. The urnit ehould be remcoved
from the skid amd box, examired for contert and irnspected for
physical damane.

The conveyor irn which the scale is to be installed sheuld
meet the basic requirements for the installaticn of any scale
{see the laminated card attached to each scale weipghbridge for
these basic requirements). The corveyor strirngers shcould be
rigid, straight, parallel toc and square with the belt lire in the
area of the scale irnstallation. The idlers used or the scale ard
at least the two idlers immediately adjacent ow the apprecach side
as well as the twe idlers immediately on the retreat side must be
of the same style and manufacture and be in goocd conditicr.
Detailed requiremerits are described in the Milltronics
publicaticorn PL-E64-R.

After determirviing the best possible locaticor iv which the
scale can be installed, remcove the idlers and trim off the
mouritivig flanges, as illustrated by DWG 10ATX1IZ(. Insert the MTS
weighbridges in place of the remcoved idlers and install mcocunting
balts., Do wot tighten arny of the mournting bolts o the scale
uritil the scale has been aligred. Mount the remcoved idlers with
the trimmed flanges on the suspernsicns and use the idler clamps
ta secure them to the scale. Ee sure tc certer the idlers ard
ernsure that they are parallel and sgquare to the suspensiar.
Check to see that the scale is centered, square and level with
the cornveycor, thern secure all mocurnting bolts.

The weigh area must be properly aligned and leveled by
shimming the two approach, two retreat and two weigh idlers until
they are all vertically within +/- 1/32" of each other. Ee sure
ta check for the squareness of the idlers to the corveycr during
the shimming process. Refer tc DWG USZ250303.

Final precise idler aligrment is very importarnt if accurate
results are toc be achieved im any belt scale iwstallaticn.
mis—aligred idlers will result in varied belt tersicon forces being
applied on each idler with varicus lcads, causing calibraticn ard
measurement errors, Use a pood guality rylon string to check for
aligrnment as showrn on DWB10A4-178. The strirg must be able to
withstand a high degree of ternsiern to eliminate any sag. Make
the recessary adjustments required to bring the middle rells on
the idlers in line with the string while mairntaining the proper
aligrment with the cuter ralls, Be sure to check for general
aligrment of the idiers used iw the weigh area with thcose of the
rest of the cernveyor,

FL—-296 Fage 5
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,SECTION 8.0

COMPUSCALE IT

The MTS Scale is desigrred to be used with the Milltrorics
Ceinpuscale 1I belt scale integrator. As described in irnstructicon
mariual FL-261, the Campuscale II is a microprocessor based system
with features which make the scale system easier to irstall,
align, rerate (if desired}), and coperate. The coperator interface
is the Compuscale Access Termiral (C.A.T.) which censists of a
vacuum flucrescent dot matrix display arnd a sealed membrare
keyboard. This device, which is gernerally mounted or the
Compuscale II enclaosure doacr, iz further described in Secticn
4.5.9 of instructicrn maruwal FL-261.

All programming and calibration furctiorns are performed
through the C.A.T. keybcard.

Teo install, set-up, and program the Compuscale 1I, the
fellowing must be read arnd urnderstocd:

1. Secticns 1, 2 arnd 4 of Instruction Marwal PL-2E81 for the
purpcse of undevstanding the furmctions arnd features of the

Compuscale 11 belt scale irntegrator.

2. Sectioern 3 of FL-261 for installation practices and
pracedures.

3. Sectiors 5.1 of PL-E61 fcor programming procedures.
CALIBRATION

T calibrate the Compuscale 11/MTS, the following sequence
must be performed:

1. Compliete a Coarse 2erc and Cocarse Span calibration, per Fl-
261, Sectiorn 5.2 (Imitial Calibraticn).

e

- Ceampliete a Fire Zero and Fine Span calibration, per PL-261,
Section 8.1 and 6.2 (Routirne Calibraticw).

FlL-296 Page &
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_BECTION 9.0
ROUTINE MAINTENANCE

As with arny belt scale, the weighbridges of the scale =should
be kept clean. Large accumulaticons of material betweew the Idler
Suppart Arngle and the Shelf Asecembly, as well as arournd each Lcad
Cell, could be detrimertal to accurate weighing by restrictirg
mevement of the scales. Rll idlers in the weigh area, thocse on
the weighbridges, ard the apprcach and retreat units, must be
kept properly lubricated. (Dee ot exact undue force on ecale
idlers during lubricaticorn.)

Because the Compuscale 11 electrewmics is a sclid state
device, wno mairnterance is required cother tham insuring that the
circuit  bcards and_display bcard are kept clean and dry, Once
irnitial wark is completed, ersure the erclcsure door and the
keypad access door are properly closed and latched.

As the speed sersor is the only rotating device, it is the
unit mast prorne to wear, This wear is generally coenfined cnly to
the sealed bearing. Tea pramote externded service, ensure that the
speed sernsar is noat rigidly boalted toa the conveyor strirnger,
etc., as such restricticn could cause birding ivn the bearings.
The speed serncscr should be supported by its shaft only, arnd the
retention shaft should prevent rotaticon only. {See PL-Z219 for
further details.) Fericdic checks are reccocmmended to ernsure the
free rurming of the bearirg.

The bearings «of the pulley where the speed sensor is mounted
shcould alsc be checked to ersure free rurming. Alsc, proaper
maintenarce of belt tensicrn is impeartart to ensure correct
respornse of the pulley tc belt speed.

SECTICON 2.1
BALANCING OF LOAD CELLS
The Milltranics MTS Scale uses fcocur load cells, actively
summed by the Campuscale I1. The testing and adjustment of the
summaticn retwork is dome in the factory pricor to shipment of the
completed system. However, if one lcocad cell were to fail, the

following sequernce shaould be follocwed in arder to rebalarnce the
scale after replacing the damaged cell.

PL-296 Fage 7
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SECTION 9.1 {continued)

ERALANCE PROCEDURES FOR COMPUSCALE II — TANDEM SCALE (MTS)

1, Freload each test weight bar with all but twe test weights
supplied with the scale. Latate the preload weighti{s) in the
middle of the bar =c that one additional weight may be added to
either end of the test weight bar as required in step 2. If only
crie or two weights are furniched with the scale ther igrnere this
step.

2. Using a single test weight, place the weight or the test
weight bar as clase as possible to the side of the "RA" cell
(left =zide ir directicorn of belt travel). Reccrd Actual Leaad
as irndicated by the Locad/Speed Display.

3. Slide the test weight tc the side of the "E" cell and record
the Actual Lcoad. Adjust the BRalarmce Fotentiometer, or the
Lcead Cell Preamp Board, for the "E" cell until the Actual
Load equals the recorded value of the "A" cell.

4. Slide the test weight back ta the side of the "AY cell ard
record the Actual Load.

o. Repeat steps 3 & 4 until the Actual Lcoad Readings are the
same whern the test weight is moved across the test weight
bar. ' .

&. Flace the test weight on the test weight bar of %this secand
scale as close as possible to the side of the "C" cell (left
side irn direction of belt travel). Recocrd Actual Load.
Adjust the Falance Potenticmeter cn the Laad Cell Irnterface
Board for the "C" cell until the Actual Lcocad equals the
reccorded value of the "R"” cell.

7. Returrn the test weight to the "A” cell position arnd record
the Actual Load.

a. Repeat steps 6 & 7 until the Rctual Load readings are the
same wher the test weight is in either loccaticrn.:

3. Flace the test weight or the test weight bar of the secornd
scale as close as possible to the side of the "D" cell.
Reccrd the Rctual Load. Adjust the Falarce FPoternticrmeter on
the Load Cell Interface Bocard for the "D cell until the
Actual Load equals the recorded value of the "C" cell.

10, Slide the test weight tc the "C" cell pasition and record the
Actual Lcad.

FL—-236 Fage 8
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+BECTION 9.1 (continued)}

BALANCE PROCEDURES FOR COMPUSCALE I — TANDEM SCALE (MTS)

1$. Repeat steps 9 & 10 umtil the Actual Load is the same with
the test weight irn either lcoceation.

12, Move the test weight to each of the four cell lcocations,
verifyinng the Actual Load readings are equal in each
lacation. Miricr adjustment to Individual BRalawnce
Poternticmeters may be required at this time to achieve equal
balance throughout the four—cell system.

1Z. Remave the test weight. Faollow initial calibration
procedures as cutlined in PL-261, Secticm 3. 2.

SECTION 9.8

RECOMMENDED SPARE PARTS

A. Milltromics MTS Scale

Laead Cells SO 1b. 100 1b. 250 1ib.
400 1b. 500 1b. 1000 1b.

E. Milltromics Coampuscale I1

Refer to Secticrm 8 of Compuscale II Marnual FL-261.

C. Milltronics MD—1 Speed Sersor

Refer tc MD-1 Marual FPL-213.

FL-296 Fage 9
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SECTION 160

LIST DF ILLUSTRATIONS

DRAWING NUMBER TITLE
LUS2s0301 MS1 EELT SCALE ASSEMELY
uszso304s MS1 BELT SCALE ASSEMBELY

{(HEAVY DUTY, LOW FROFILED

UsSE3030Z MTS EBELT SCRALE
GENERAL ARRANGEMENT

uszsosls COMRUSCALE II/MTS
INTERCONNECTION WIRING
DIAGRAM

FIGURE 13 IDLER ALIGNMENT FROCEDURES

10ATX120 CEMA IDLER MODIFICRTION

FOR MSI SCALES

FL—2396 Fage 10
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FIGURE 13

IDLER ALIGNMENT LINES ARE
TO BE STRUNG ALONG

THE TOP CENTER OF THE
MIDDLE ROLL AND ABOUT
1” FROM THE OUTER EDGE
OF THE OQOUTER ROLLS

ALL IDLERS ON THE SCALE

AND AT LEAST TWO ON

EACH SIDE OF THE SCALE
SHOULD BE INCLUDED IN THE
ALIGNMENT. VERTICAL DISPLACE—
MENT FROM THE LINE SHOULD
NOT EXCEED 1/64"
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