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ABOUT THIS MANUAL ...
This manual contains infoimation on the installation, operation, and

maintenance of the Ramsey Model 10-201- Micro-Tech Integrator.

Chapter 1 provides a general description of the rYodel l-0-201 }licro-Tech
Integrator and each of its parts.

Chapter 2 contains installation information. Included in this chapter is
information on how to inspect, unpack, and store the Integrator prior tc
installation. Site selection, mounting, and wiring instructions and set-up
instructions are also founC in Chapter 2.

Set-up and cal-ibration procedures are detailed in Chapter 3.

Chapter 4 discusses the lntegrator operation.

Chapter 5 is devoted entirely to specifications.

The theory of operation cf the !1icro-Tech Integrator is detailed in Chapter 6.

You should. have a fair knowledge of the "how's" ano "why'=" after reading this
chapter.

l"laj-ntenance and troubleshooting information can be found in Chapter 7.

The Appendix contains warranty information, spare parts reconmendations, a

return authorization form, and the electrical schematics and assembly

drawings.

af, after reading this manual. you have any remaining questions, please

contact your R.amsey Engi-neering Company representative.

*r.** NOTE ****

Before unpacking,

--read Section 2.1.2--
*******

Before connecting and applying power,

--read Chapter 2--
***x***
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CHAPTER ].

1.0 General Information

1.1 Micro-Tech Integrator

The tloder 10-201 Micro-Tech lntegrator is intend.ed to be used in
conjunction with a conveyor belt welgh scare and speed sensor to
provide the user with an indication of rate and running total weight
of the material flow on the belt (refer to the simplified systen
Diagram J-n Figure 1.C).

The Model 10-201 Micro-Tech Integrator amplifies and converts the
analog weight and speed signars to a stable digital form. The

internar microcomputer then processes these and operator inputs to
produce the front panel displayed total and rate information, and

also generate remote total and rate signals. opera,tor selected
inputs incLude automatic span and zero caribration, displayed units
selection; i.e., tons per hour and el-ectronic cal-ibration (no test
weights! ).

The operator interface consists of a front panel containing two
8-digit high visibility vacuun fluoresceni displays. These dispiay
both total and rate information under normal operating conditions,
and display system and calibration information when the operator
selects a set-up, test, or calj-bration mod.e of operation. Al-so on

ihe front panel are six lighted pushbuttons for normal system test
and operation. under the fold-down coor on the rower half of the
front. paner is a 12-r<e1z (telephone-rike) keypad for entering system
parameters and for system diagnostics. The field wiring terminals
and inain electronic printed circuit board is accessed by opening both
lower and upper front panels. Refer to Figures 1.1, 1.2, and1.3.
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The Model 10-201 l4icro-Tech fntegrator consists of a power pane1, CPU

(central processing unit) printed circuit board, display printed circuit
board, and provisions for an optional current output (I,/out) printed
circuit board., housed. in a weather-tight steel enclosure.

L.2 Enclosure

The enclosure is fabricated of L4 gauge steel and conforms to the NEMA

standard for Type 4 (water-tight and dust-tiqht) enclosures.

In addition to protecting the integrator electronic printed circuit boards

from moisture and dirt, the enclosure also serves to shield the electronics
from electrical noise.

1.3 CPU Board.

The CPU printed circuit board is mounted at the rear of t,he integrator
chassis. Thi-s board contains all of the electronics for processing weight,

speed, anC user inputs. Also on the CPU board are the microprocessor,
front panel and output controls, and signal fj-eld termi-nations.

7.4 Power Panel

The power panel is a srnall :netal enclosure mounted behind the upper front
pane1. This enclosure contains the line voltage components and functions
such as the line fielo terminals, line filter, fuse, line voltage select
and power swj-tches. Mounted below the power panei is the line voltage
isolation transformer.

1.5 Display Board.

The display board is a printed circuit board mounted to the upper front
panel. This board contaj-ns the total and rate displays, mode push-

buttons, keypad, and the electronics for corununication to and from the

CPU board.



1.6 Optional Current Output (I/Out) Board

The current output board is a smal1 printed circuit board which plugs into
the CPU board. This board contains the additionaL electronics to provide
the user with an isolated OmA to 20mA or 4mA to 2OmA current output. This
output represents the flow rate of the material over the sca1e. This
current output signal
remote rate indication

1.7 Input and Output Signals

\.7.L inputs

L.7.t.t

be transmitted over long distances and used for
process control.

can

or

Load Cell Input

The Model 10-201 Micro-Tech Integrator accepts a strain
gauge load cell output producing 3mV/V (milli-'ro1t output

.oer volt of excitation) full scaIe. Fcr example, a load
ce1l with a full scale cutput of 3mV/V and 10Vdc excita-
tion will produce an output signal of 3OmVdc under ful-l
load. Tare (no weight signal-) nay be frcm 0 to 852 of
the rated load ce11 capacity ano the net (full_ weight
minus tare signal) must be greater than 15% of the rated
loaC ceil capability. For exarnple , f.or a ioaC celi
capacity rating of 30mr/, the tare signal can be from 0 tc
24mV and the net signal rrust be greater than 4.5mV. lhe
maximum obserrable input is 1054 of the rated Load ce] 1

capaci-ty.

L.7.L.2 Speed Input

The speed input is jumper selectable to accept either a

voltage,/current pulse train or contact closure type speed

transducer output. The voltagelcurrent pulse train
voltage range is from 1 to 30Vdc, with a irequency range

of 0 to l.2kHz. The contact closure voltage range is the

same as the voltagie/curren't, but the frequency range is
Ii-mited i,o 0 to 30iiz. Power for the contact closure
transducer is available through the speed sensor supply

output (see Section 6.2, B).



1.7.1.3

7.7.t.4

L.7.2 Outputs

Excitation Sense Inputs

Excitation sense inputs sense or monitor the excitation
voltage supplying the load cell. The Micro-Tech
lntegrator uses this sense information to account for any

additional or varying voltage drop in long load ce11

connecting wires. The excitation sense inputs are

normally connected at the Micro-Tech Integrator enclosure
for short (under 200 feet) load ce1I to enclosure
distances and are connected remotely for longer
distances.

R-CAL Input (electronic calibration input)

The R-CAL input allows the use of a caiibration resistor
to simulate a known weight input when using the
el-ectronic mode of automatic calibration.

L.7.1.5 Power Input

The power input to the Micro-Tech Integrator is swicch

selectable and can accept ei-ther L!'7 or 234Vac each with
an acceptable variation of -15% to *1Oeo. The line
frequency can be ei-ther optional 50 or standard 60 Hertz,
and the maximum power required is 20VA.

\.7 .2.1 Displays

Both total and rate information is displayeC on high
visibility, blue-green, vacuum fluorescent displays.
These displays are .,zisible through a window in the door

of the enclosure.



1.7.2.2 Load Cell Excitation Output

The load cel1 excitation output supplies (excites) the
load cell with a stable 10Vdc into a minimum impeoance of
110 ohms.

1.7.2.3 Remote Total Counter Output

The remote total counter output is a relay contact output
which is used to provide the user with a remote

representation of the total display.

1.7 .2.4 Current Output (optional)

The current output produced by the optional current
output (I,zout) board is electrically isolated and is user

selectable for either OmA to 20mA or 4mA to 20mA output
range.



CHAPTER 2

2.O Installation

2.1 Inspection, Unpacking, and Storage

fhe Ramsey Model 10-201 Micro-Tech Integrator has been carefully
performance tested at the factory and properly packaged for shipment.

a1a Inspection and Unpacking

To be certain .uhat there has

inspect the .oackage carefully
evid.ence of shipping damage,

aarri ar

After opening, reraove any shipping material and make certain
that all socketed i-ntegrated circuits are firmly inserted in
their sockets and. that the ribbon cable connecting the two
printed circuit boards is proper'ly seated in i-ts connectors.

2.1-.3 Storage

rf you are not going to install this uni-t now, it can be safely
stored, with the cover latches securec, between -40 ano +io
degrees C. (-40 to +158 Cegrees F. ) . The unic should be
protected against moisture.

2.2 Site Selection and lvlounting

2.2.1 Site Selection

The l,licro-Tech rntegrator rnounting site should be selected. with
care. The enclosure should be mounted as close to the load celi
as possibre (wi-thin 20o feet) without being exposed to excessive
vibration, heat, or moisture. rn a conveyor belt scale apprication,

been no shipping damage, please

BEEORE opening. If there is
immediately notify the shipping
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r::e 'iea- tr3':::--::g loca."lon woula :e J:- 1 se_:a:a--e ;a__ cr beam in
-.':e; :i ::e s:aIe (refer to Figure ?.'-',. I:- =::-_: :^:_:_-:a:icns, it
:.a'.' :e :-ecessar'/ tc rnount the integ:a--c: ::.o:: :-s--=:--_ -_:.a:- I I I jee--

i:::-- --::: sca'e. In such cases, a special six-s' :e s:-:=-::: :abr e

:q :escrreiied for wiringr the load celI and renc-,e ex:-:a:-::. .::.se

l:::es.

Iiounting

Mount the Micro-Tech Integrator to a rigid fixture in an area c:
minimum vibration. Mounting dimensions are shown in the Outli-ae

and Mounting Dimension Drawing A/ll in the Appendix. The

integrator is mounted with the door hinge on the left and at a

height which allows comfortable viewing of the displays and access

to the front panel pushbuttons, keypadr power switch, and field
wiring terminals. Conduit holes must be ,ounched in the bottom of
the enclosure to accept power and signal wires anc conduit (follow

t

local electrical codes and regulations for wire size and routing).

******rc*

NOTE: It is recommend.ed that the chassis be removed from the

enclosure to prevent any damage during the hole punching process.

********

2.3 Wiring

Use the typical field wiring d.iagram shown in the Typical Field Wiring
Diagram A/LZ in the Appendix as a guide if you d.o not have a specific
wiring diagram for your system. Follow your local electrical codes and

regulations for wire size and routing.



Some critical wirj-ng considerations are:

1. Check to make sure that the power is OFF.

2. Do not shorten the load ce1l cable supplied with the scale. The

wj-re length is critical for load ce11 temperature compensation.

3. Do not route load cell- or signal wires in the sarne conduit with
power wires or any large source of electrical noise.

4. Connect shields ONLY where shown.

5. Check that all wires are tight in their connectors. This is par-
ticularly important for the load ceIl connections.

6. Earth ground all enclosures and conduit.

7. Never use a "meggier" to check wiring.



CHAPTER 3

3.0 Calibration

The Model 10-201 pPR Micro-Tech is intended. primarily for use as part of a

nuclear or electromechanical conveyor sca1e. For calibration as a conveyor
sca1e, see the conveyor scale system manual. Calibration described. in this
section is a bench procedure which assures proper operati-on of the 1O-2O1

on a stand-alone basis.

3.1 Test Equipment Requj-red

Following is a list of equi-pment (or equivalent) required for compiete
check-out of the Model l-0-201.

3.1.1 Variable Auto Transformer 90-130V or 180-260V, 50 or 6OHz, as

applicable to supply up to 20Va.

3.7.2 Digital multimeter (OtUal (2 required). 4-1/2 Digrt Data Precision
Model 1450 or equal.

3.1.3 Square wave generator, variable frequency. Must provid.e output of
not less than 2vp-p or more than 30vp-p through 1C00 ohms.

3 . 1. 4 IN47 28 d:-ode, 100K 1% resistor.

3.1.5 Current source 0-20mA d-c throuch minimum 200 ohms.

3.1.6 Load cel1 simulator. BLH lloCel 625 or equivalent. Model 625 with
ModeI 624 VernLer is preferred.



3.2 Set-Up Procedure

3.2.i

aaa

1

2

3

A

7

Connect variable auto-transforrner
GND. Set transformer to 115Vac

setting of the porder input switch.

output to power input L1, L2,

or 230Vac in accord with the

Connect the load cell
following connections

simulator.

simulator to terninals 1,

are appropriate to the

2, 3, 4 and 7. The

BLH l,rodel 525/624

(+) signaJ-

(-) signal
(+) excitation
(-) excitation
shield

3.2.3

114

?rq

3 .2.6

Connect DMM to 19 (-) and 20 (+) .

2OmA-

i"laximum current out approximar-ely

Connnect IN4728 Zener di-ode across terminals 15 and 15, cathode to
15. Connect frequency generator to 15 and 16. The diode lirnits
the input to 3.3 volts. Set frequency generator to 6OEz. (50iiz

for units with 50Hz power--see 3.2.7)

Connect 100K 1% resistor across terminals 11 and 13. This is the
R-CaI resi-stor.

Place jumpers in the 10-201 in posit:-ons W1 , trf3, W6, Vt7, IV9, W13,

w18.

Note that for 60Hz operation crystal Y1 has a frequency of
3.56352MH2. For 50Hz operation, the frequency should be 2.95960

for optimal normal mode reject.ion ratio.

'r1-1



3.3 Check power supplies.

3.3.1 Connect DMI1 common to battery negative, connect positive to
terminal 3. Power on. DMIvI must read +4.75 to +5.25vdc.

3.3.2 Adjust supply vortage 87-129vac (L74 - 258v as appropriate).
DMM read.ing should not change from origi_nal value of 3.3.1.

3.3.3 Move DMM positive lead to terminar 4. Reading must be -4.i5 to
-5.25Vdc. Repeat 3.3.2.

3.3.4 Power off.

3.4 Check internal operation.

3.4.1 Press and hold CLR button whil-e turning power on. Unit should
flash "HELP" and one decimal point should appear in each display.

3.4.2 Press RUN. "HELP" should disappear and be replaced. by 0 in the
TOTAL Cisplalz ano 8E and some rate value in the RATE display.
RUN will light up. This step al-so places default constants in
RAI4, as listed in Tab1e 3.1.

3.4.3 To clear the 8E, perform the following. Press SET-UP, 12, ENTER.

If a nurnber and E appear in TOTAL, press enter until TOTAL is
bIank.

3.4.4 PROM ldentification. The following table shows the PROM identi-
fication for various configurations of the pPR Micro-Tech.



Power

5OHz

6OHz

XX = any number

To read, press SET-UP , 55,

identification numbers as shown

Version
Load Cell

07-0 7-08

06-07-08

I'Tuclear

xx-E3-E3

)<x-E2-E.2

EllTER. Unit wil_l display the
in the above table.

3.4.5

3 .4.6

3.5.1

3.5.4

Press RUN. Press and holC LAMP TEST.

flash 8's and decimals in both dis_cla1rs.

Press SET-UP, ll, ENTER. Unit will begin

seconds (20 seconds at 50Hz) and stop a*-

read 6279 + 2. This confirms that the
conveyor scale calculations.

Unit will alternai.ely
A11 buitons flash.

totaiizing for about 17

28.24 + .02. P.ate will
microprocesscr performs

3.5 Operation to sinulate load ce1l type conr"'eyor scale.

Press SET-UP, 1, EIJTER, 0, ENTER.. This sets ZER.O tc zero.

Press SET-UP, L6, EN?ER, 10, ENtER. This sets divide out tc 10,

Set, Ioad cell simulator (tsLH) to zero. Vernier off.

Press SET-UP, 10, ENTER. RecorC number on top display (NET).

This step establishes that zero input results in zerc output from

the A/D. Because the unit will not read a negative input, add a

small- increment of simulated weight (use vernier if available)
with the BLH and confirm that some value appears in the upper

display.



3.5.5 Set BLH to 3mv/V (vernj-er off ) . Record .za1ue of NET fn upperdisplay. Must be between 55300 and 57700. This is theacceptance tolerance (not stability) of the as built .uni_t.

3 ' 5 ' 6 Record readings of IIET with BLH at 2.5mv/v , 2.omv/y , 1.5mv/v ,7'omv/v, and 0 -Smv/v. These read.ings represent the linearity ofthe unj_c. Each value should be within + 16 counts of its
computed value using end points of 0 and the reading obtained in
J.J.J.

J.5. / set BLH to 7mv/v- press Auto zero. press Auto zera again.(Second time actually rnitiates the procedure. ) After 36
seconds ' (43 seconds at 50Hz) EIJ?ER and upper display wiil flash.Test is complete. press ENTER. This establishes lmVr/V as zerofor the sj_mulated conveyor sca1e.

3.5.8 Set BLH to 3mV/V. press Auto Span trvo times.
(43 second.s at 50Hz) "ENTER,, and upper d:-sp1ay
is complete. press EI.JTER. This establishes
scale value for the simulated conveyor scale.

Af ter 36 second.s,

will fIash. Test
3mV7'V as the fuIl

3'5'9 press RUN. unit wirr be totalizing. Rate display wirl show 2400if 60Hz is exactly correct. rf not, the percent error between
2400 and the observed rate is equal to the percent error between
60Hz and the frequency generator signal. rt is convenient atthis ti-me to adjust the frequency generator to produce exactrv
2400.

NOTE: The same procedure is
power is used. 50Hz

60Hz units have y1 at

appropriate using
units have crystal

3. 5635MH2.

50Hz when 50Hz

Y1 at 2.96960t4H2.

Check that the
accumulating in

output relay closes once
TOTAL. Contacts are across

for each ten counts
P4, P5.

3. 5. 10



3.5.11 Set BLH to 0.5mV/V. Rate display shows -600 and TOTAL counts
downward. Pulse output will stop.

3.5.L2 Press sET-uP, L4, ENTER. This procedure will a11ow current
output to be calibrated for 0-20mAdc or 4-20mAdc. For 0-20mA,

press 0, ENTER. For 4-20mA, press 4, ENTER.

3.5.13 With BLH aL 3mV/V, adjust I-Out board for 20.OrnA.

3.5.14 The following procedure checks both the current output and the
speed prescale with frequency generaE.or adjusted as in 3.5.9. ?o

change the speed prescale, press SET-UP,13, ENTER, desired
number, ENTER.

This procedure is correct for 60Hz operation wirh y1 = 3.56352vji2
or 5oHz operation with Y1 = 2.9696owr2. Ee sure the crystar
frequency corresponds to the frequency of the power mains.

Prescale

l_

2

3

5

6
7

Rate

9600
4800
2400
1200

600
300
150

Current Out

22.7mA +.1mA
22.7rif\ +. fnra
20.OmA +.0:ma
12.OmA +.0:na
8.omA +:03mA
6.OmA T.o:ma
5.OmA +.0:ma

(overrange)
(overrang:e )

(caLibration point.)

Re'uurn Prescale to 3.

3.5.15 Set BLH to 1mV/V to simulate
SET-UP, L5, ENTER, L, EI.ITER.

electronic calibration.

no load on conveyor scal-e. Press

Display will show EL to indicai--e

The following procedure checks el-ectronic calibration. press

AUTO SPAN. Upper display wi-l-l show EL. Press AUTO SPAN again to
initiate R-Cal. R.ate will be approximately i050. press RUN.

Re+-urn BLH to 3mV/V.

3.5.16



3.5.17 Be sure unit is in RUN. Adjust supply voltage slowly downrvard until
display does not update. Note voltage. This must occur at a vol-
tage lower than 99.45Vac (198.9Vac) and will typically be gOVac

(180Vac). Return voltage to normal 115V (230V). Switch off and on

three times. Top display should count norna11y. Rate d.isplay
should show 2400 and error 7E.

3.5.18 Set frequency generator to approximately 15Hz (l2Hz tor 5OHz power).
Rate should read approximately 600. Return frequency to approxi-
mately 50Hz or 60H2, as appropriate.

3.6 }liscellaneous Checks

3.6.1

?6)

3.6.3

3.6.4

3.6.5

Connect DMM to termi-nals i6(-) and 17(+). Should read 15vdc +3vd-c.

Set BLil to 7mY/V. Move W9 jumper to W10. Decimal poj_nt should
appear at left of RATE Cisplay. After about 18 seconds, a second

decj-mal- point should appear adjacent to the first one. Return
jumper to W9. The first decimal indicates that Auto Zero Tracking
is enabled. The second decimal is tit during the data acquisition
period of AZT.

llove iV7 jumper tc W8. Apply 4mA to terminal 8(+) and 9(-). Press

SET-UP , LO, ENTER. Upper display should read NET approximately 3800

- 4500. Return jumper to !{7.

Check speed pulse input frlter. Press SET-UP, 4, ENTER, ENTER. Top

display should count speed pulses. Change frequency generator to
480H2. Unit should still count.

Change jumper W6 to W5. Unit should stop counting speed pulses. Re-

duce frequency to 60H2. Counting should resume. Return jumper to W6.

Check battery back-up. Connect DMM to pin 22 of VL4, measure

4.5vd-c. Turn porver off. Measure approximately 3.4vCc -0v, +.3v.

3.6.6



Table 3.1 Default Constants

l_ zERo 18835

2 SPAN 4779L

3 SCALE CAP 24OO.O

5 TEST DUR 27O

6 CALCON 24

7 DAi,1P 2

8 lI"A.

9 N"A.

10 N. A.

11 N.A.

12 N.A.

13 PR.ESCALE 3

14 CURRENT O-20

15 CAIMODE - O

( non-electronic )

16 DIV OUT 1

17 N.A.

N.A. = Not Applicable



Chapter 4 - Operation

This section describes the operational- use of the integrator.
describes operation within a conveyor belt scale system.

4.1 .2

In this description, variable and constant names are spelled either with all
small-case letters, capitaltzed, or wi-th all capital letters depending on use.
Names spelled with all smali letters refer to a general concept, such as

"capaci-ty" or "total" or "tare." Names spelled with a capital followed by

small-case letters refer to the proper names given to a value or registeri such

as "Sca1e Capacity" or "Cumulative Tota1." Names spelled with all capitals
refer to the aclual name of the variable, as it is r-ound in the programi such as

"CAP" or "CMOT" or "TARE". A1so, switch narnes are spelled wrth all capitals.

4.7 Controls and Functions

a. 1'r Displays

The TOTAL di-splay wilJ- oisplay the numerical value appropriate to
the integrator's present operating status (mode of function). The

RATE ciisplay wili always display Rate and any errors or function
nurnber.

Keypad

A11 numerical input (constants or
integrator is accomplished through

clears the quant.ity being keyed in.

Mode Pushbuttons

The scale manual

function numbers) into the

the keypad. The rrCLRrr key

4. 1.3

the 6 mode pushbuttons are useC to select the desired operating
noCe and enter Cata. Pressing a button selects the moCe. (The

ENTER button is functional only where noted. )



4.1.3.1 RUN:

L 1 ? ) qtrT-rTD.

This is the normal cperating mode for the int.egrar-or. Ali
totals are updated with counts computed frcm gross weight
and belt travel- inputs.

- Display:
TOTAL display j-ndicates Cumulative Tota1, RATE

indicates Rate and any errors, if present.

- Mode Lamp:

This run mode lamp (green) is on.

- Keypad Input:
No inputs are expected; none are recognized.

- Operation:
(a) Press RUN

This mode allows for manual install-ation of constants and

initial scale calibration. Integraticn, as in 3.UN, except
where noted.

- Display:
?OTAL display is blank, RATE indicates Rate and shows

"ggP" left-most.

- l.iode Lamp:

The set-up mode lam.o is on.

- Keypad Input:
The keypad is active. Enter the one or two digit
nunber of the function desired.



- ENTER:

Pressing the ENTER button begins the function whose

number was keyed-in. If no number was keyed in, the
function selected Ls "99", (Set-Up List").

A. Set-Up Functions:

The functions are further described below:

(a) 00 - Set-Up List:

- Function:

To display the constants which determine the
scale's calibration.

- Display:
TOTAL display will display one of the

constants which determine the scale,s
calibration.

RATE display will display Rate, plus the

function number, foll-owed by a trPrt, Ieft-
most in the display, corresponding to the

number being displayed in TOTAL display.
Each number is displayed for about 3

seconds. The integrator automatically
returns to the Run mode.

- Mode Lamp:

?he set-up lamp is on.

- Operation:
(a) Press SET-UP, ENTER.

Any switch except ENTER will stop the list
and enter the selected mode.



(b) 01 - Manual Zero

- Function:

To examine and./or change the val_ue of zero.

- Display:
TorAL display will d.isplay the current varue
of zero in non_engineering units. Indicates
Rate and "01p".

- Operation:
(a) press SETUP, 1 , ENTER The

current zero is displayed.
(b) If a different zero is wanted, key in

that number through the key.cad. The
decimal point is ignored.. The number
being keyed in appears in TOTAL

display.
(c) press ENTER TOTAL display wiit_ btank

for l/2 second. then the new zero in use
i.s displayed.

(c) 02 - Manual S.oan

- Function:

To examine and/or change the value of SPAN.

- Display:
TOTAL display will display the current value
of SPAN in non_engineering units. RA?E
dispJ-ay ind.j_cates Race and ,,02p,,.

- Operation:
(a) press SETUP , 2 , ENTER. The current

SPAN is displayed.



(d)

(b) If a different span is wanted., key j_n

that number through the keypad. The

decimal point is ignored. The number

being keyed in appears in TOTAL

display.
(c) Press ENTER Display wil1 blank for

L,/2 second, then the new SPAN on use is
di splayed.

03 - Scale Capacity

- Function:

To examine and/or change the value of Scale

Capacity (CAP).

Display:
TOTAL display will display the current value
of Scale Capacity. #2 indicates Rate and
tt 03P,t .

Operation:
(a) Press SETUP , 3 , ENTER . The present

Scale Capacity is displaved.
(b) If a different Scale Capacitlz is

wanted, key in that keypaC. The number

being keyed in appears in TOTAL

di-splay. 0, 1, or 2 digits may follow
a decimal point.

IJote:

The decimal point position of the

Scale Capacity determines the decimai
point positions of the Total and R.ate

displays.



Scale Capacity

100
100.0
100. 00

For example:

Total Display

6572.
657 2 .0
6572.OO

Rate Display

q1

97.0*

new value for Tesc

a timed interval or a

*Rate may or may not be di_splayed to the same reso-
lution as total, depending on the setting of Scale
Capacity. (1) If Scale Capacity was set wrth no

drgits to the right of the decimal, the displayed
value of RATE is not affected. (2) Ii the integer
value (digits appearing tc the lef,t of the decimal)
of Capacitlz is 20, then PGTE will be displalzed. l_eft
with the same number cf digits to the right of the
decimalr dS was set in Scale Capaclty. (3) If the
integer value of Capacity is 20 but 200, and

Capacity is set with l- or 2 digits right of the
decimal, then RATE wili be displayed witi: cnly 1

digit. right of the decimal. (4) If the integer
value of capacity is 200, then RATE l-s oispiayeC
with no digi-ts right of the decimal.

(c) Press ENTER. . TOTAL display will
blank for L/2 second, then the new

Seale Capacity in use is drsplaved.

(e) 04 - Acquire Test Duration

- Function:
?o acquire (set) a

Duration (TD) based on

specific amount of belt



(f) 05-

Display:
TOTAL display wilI display the acquiring
belt pulse count. F*\TE display ind.icates
Rate and "04P".

Operation:
(a) Press SET-UP, 4, ENTER. The present TD

is displayed. Enter light blinks.
Integration stops.

(b) To begin a new acquisition of TD, press

ENTER. The acquiring TD is displayed
in TOTAL display. Enter tight still
flashes.

(c) After a specific elapsed time or belt
travel has occurred, press ENTER to
stop the acguisition. The acquired TD

remains displayed. Enter light sti11
flashes.

(d) Press ENTER again to j-nstall this
acquired duration as the new Test

Duratj-on. TOTAL display will blank for
l/2 second, then the new TD in use is
displayed. The Enter light is stili
flashing.

The procedure may be

at (b) .

Manual Test Duration

repeated beginning

Function:

To exannine and,/or change the value of Test

Duration (TD).



(b)

(c)

Display:
TCTAI display wi-Il display the present TD.

RATE display indicates Rate and "05P".

Operation:
(a) PTeSS SETUP , 5 , ENTER . The present

TD is displayed.
If a different ?D is wanted, key in
that nurnlcer through the keypad. The

decimal point is ignored. The number

being keyed in appears in TOTAL display
Press ENTER. TOTAL display will
blank for 7/2 second, then the new ?D

in use is displayed.

Calibration Constant

Function:

To examine and/or change the value of the

Calibratj-on Constant (CALCON) .

Display:
TOTAL display

(s) 06-

CALCON. IL

selected, "EL"

TOTAL display.
and tt06P".

will display the present

electronic Auto Span is
will appear left,-nost in

RA?E display indicates Rate

Operation:
(a) PTeSS SETUP , 6 , ENTER . 'l'h6 -racani

CALCON is displayed.
(b) If a different CALCON is wanted, key in

that number through the keypad. The

number bej-ng kelzed in appears in TOTAL

di-spIay.0, L,2, or 3 digits may

follow a decimal point.



(c) Press ENTER . TOTAL display will
blank for L/2 second, then the new

CALCON in use is displayed.

Rate Filter Damping

Function:

To examine and,/or change the present value

of Rate Piller Damping (afO). The rate
filter damping factor determines the number

of weight samples (caken at 6 per second)

used in "averaging" the net weight during
the rate computation. Damping factors may

range from 0 to 10. The value rrrlrr used

relates to the number of samples as follows:

Number of Samples = 2f,

Examples: n

n

= 0 gives 1 sample (no damping)

= 4 gives 16 samples

As a result, a larger damping factor
provid.es more smoothing of the output
signal. (Refer to Table A for damping

factors vs. damping times.)

'I',r_me

(h) 07-

RFD

0
1
a

3

4
5

6
10

0 (less than
1.6 sec
? can

6 sec
13.5 sec
25 sec
53 sec
14.2 min

TABLE A

0. 6 seconds )



(i)

The damping factor has no effect on the
Cumulative Tota1, Rese't Total , remote

counter relay contact closure output or any

function other than the displayed rate and

current output.

Display:
TOTAL display will display the present RFD.

#2 i-ndicates Rate and "07P".

Operaticn:
(a) Press SETUP , J , ENTER . The present

RFD is displayed.
(b) If a new RFD is wanted, key in r-hat

number through the keypad. The decirnal

point is ignored. The number being

keyeC in appears in TOTAL display.
(c) Press ENTER TOTAL display wil-1

blank for L/2 second, then the new RFD

in use is Cisplayed.

08 - Reset Total

- Function:

To display and,/or reset the Resettable ?otai
(Rror).

Display:
TO?AL display will display Resettable Total
as it is updated. RATE display indj-cates
Rate and "08P".

Operation:
(a)PressSETUP,S,ENTER.The

Resettable Total (RTOT) is displayed,
Enter liqht blinks.



(b)

(c)

To reset RTOf, press ENTER . Enter
light stil1 blinks.
Step (b) may be repeated as desired.

Material Calibration

Function:

To acquire and store a weight value from the

conveyor scale for later comparison to a

batch-weighed value of the same material, or
for later use with Post-Soan.

Display:
TOTAL display will- display the stored
Calibration Total (CALTOT) or the acquiring
weight value. RATE display indicates Rate

and "09P".

Operation:
(a) Press SETUP, 9, ENTER . The stored

is displayed. Enter lightCALTOT

blinks.
(b) If a new acquisition of CALTOT is

wantedr preSS ENTER tc begin the

acquisition. Normal integration ceases

with this ENTER press. A new CALTOT is
acquired at a "times 10" accuracy.

Enter light still bl:-nks.
(c) Press ENTER to stop the acquisit,ion.

Enter light stil-l blinks.
(d) Press ENTER again to install the

acquired value as the new CALTOT.

Normal integration resumes wi"h this
ENTER press. TOTAL display will blank
for 1/2 second, then the new CALTOT is
displayed. The procedure may be

repeated beginning with (b).

( j ) 09-



(k) 10 - Net

- Function:

To display the present value of NET.

- Di_splay:

TOTAI, display will display NET in
non-engineering units. RATE display
indicates Rate and "lgp".

(1)

Operation:
(a) Press SETUP, 1, 0, ENTER

appears in TOTAI display.
NET

11 - Internal Test:

- Functi-on:

To test. the internal operation of the Gg09

and its program. The test runs for about 30

seconds. The test cannot be stopped once i*_
has been started.

- Disolay:
TOTAL display will dispiay an accumulating
total that rvi11 stop at a speclfic value if
the test is successful-. This vaLue of total
will be 2824. FATE displa;r should ind.icar_e

6729. The Total and Rate Display Decimal
point positions depend on the Scale Capacity
Decimal point position. (See Scale Capacity
Set-Up Section 4.1.3 .2-d.)

- Operation:
(a) Press SET-UP, 1, 7, ENTER . The

uesE l_s now l_n progress and normal

integration ceases. The .'est will
automatically stcp after about 30

seconds. The inreErator is in an idle
state after the test.



(m) 12 - Error Clear

- Function:

To clear the Error Code (ERRCD)

Sta'luus (ERRST) after an error
detected.

displayed error.
(c) Step (b) may be repeated

there are errors sti-11

TOTAL display.

13 - Speed Prescale

- Function:
To exami-ne and/or change the
of Belt Speed Prescale (aSP).

to the integrator are divided
BSP power before entering into

Display:
TOTAL display will display any errors that
occurred after the error that appears in
RATE display. RATE display indicates RATE

and "!2P".

Operation:
(a) Press SETUP, 1, 2, ENTER The

error -uhat apoeared in RATE displalz
before SETUP was entered has been

cleared.
(b) If any more errors are present, thei-r

number will appear, followed by a "E",
in TOTAL display. (TOTAL display wili
be blank if no more errors are

present. ) The errors appear in
ascending numerical order, not in the

order of occurrence. The ENTER light
will blank if an error appears in ?OTAL

display. Press ENTER to clear the

and Error
has been

as often as

appearing on

present value

Belt pulses

by 2 to the

calculations.

(n)



Display:
TOTAL display will display the present vaLue

of BSP. RATE display indicates Rate and
rt 13P" .

Operation:
(a) Press SETUP, \, 3, ENTER . The

present BSP is displayed.
(b) If a different BSP is wanted., key in

that number through the keypao. The

decima1 point is ignored. The number

being keized in appears in TOTAI

display. (OnIy numbers in the range

A-7 are accepted. ) (2 t'o the 0 power

divide by 1 to 2 to the 7 power divided
by 128. )

(c) Press ENTER TOTAL display will
blank for 1/2 second, then the new

value of BSP in use is displayed.

Note:

The BeIt Speed Prescale is correct if
the Total Drsplay counts at a raie of
300 - 600 counts per minute d,uring an

Acquire Test Duration (04) ,orocedure.

(o) t4- Current Out Range

Functi-on:

To examine and/or change the

Output range. The avaj-1able

mA ano 4-20 mA.

present Current

ranges are 0-20

Display:
IOTAL display will display the present range

as "0--20" or " 4--2O". RATE d:-sp1ay

ind.icates Rate and "l-4P".



Operation:
(a) Press SETUP, L, 4, ENTER . the

present range i-s displayed.
(b) If a different range is wanted, enter

either 0 or 4. The nurnber being keyed

in appears in TOTAL display.
Press ENTER . TOTAL display will
blank for L/2 second, then the new

range is displayed.

15 - Calibration liod.e

The micro tech contains two independent CALCON

variables--one is always active and available for
view by the operator or the internal program; the

other is "transparent" and cannot be viewed or
changed. The selection o.f which CAT.CON is active
and which is transparent is controlled by SETUP

function 15, CALIBRATION IIODE.

inlhen function 15 is set to zeto I the weight
CALCON is active. Vlhen function 15 is set to
one, the electronic ca1 CALCON is active. In
addition, the code "EL" is displayed in the upper

left display when function 15 is set to one while
CALCON, CALIBRATION I4ODE, or AUTO SPAN are

activated, thus queing the operator as to which

CALCON he is usi-ng.

Function:

To examine and/or change the selected method

of performing Auto Span. A ttgtt selects
weights, a rr1!r selects electronic
calibration using the "R-CAL" resistor.

(c)

(p)



- Operation:
(a) Press SETUP, 1, 7, ENTER. CALTOT

appears in TO?AL display.
(b) Key in a reference weight (which rvill

act as a CALCON). 0, 7, 2, or 3 digits
may follow a decimal point.

(c) Press ENTER to perform the
recomputation and installation of SPAN.

The new SpAN will be in TOTAL display.
The previous va,i ue of SPAN has been

1ost. CALTOT has been cleared.

The integrator is now in an idle stace.

(s) 55 - Display ROM Version

- Function:

To exarnine the ROM version numbers.

- Display:
TOTAL Cisplay w:-11 disptay three two-digi-"
numbers, each pair separated b1z a minus

sign. The numbers are the versio;r numbers

of ROM' s fr , 7, and 2 f.ron Ief t to right.
RATE display inaicates Rate and 't55p".

- Operation:
(a)PressSETUP,5,5,ENTERRoI4

version numbers will be displayed.

(t) 76 - Reset Cumulative Total-

- Function:

To reset the normalJ_y non-resettable
Cumulative Total (CMTO?) .



Display:
TOTAL display will- display as d.escribed in
"operation" below. RATE display indicates
Rate and "76P".

Operation:
(a) Press SEIUP, 7, 6, ENTER . A11

minus signs will appear i-n TOTAL

display.
(b) Key in the 1 to 8 digit "access code'r

through the keypad. The number being

keyed in appears in TOTAL display. (The

access code is "1853".)
(c) Press ENTER . TOTAL display wiII go

blank.
(d) Press ENTER again. The Cumulative

Total has now been reset. The

integrator now automatically enters the

RUN mode. NOTE: An incorrect or no

access code will cause the integrator
to exit function 76 and enter the RUli

mode with CI4TOT undisturbed.

4.1.3.3 Lamp Test

This mode is used to test the light-enitting diodes (LED's)

that light the mode buttons and the vacuum fluorescent
displays. Integration continues Lamp Test is functional-
only if the lntegrator is in the RUN mode first.

Display:

Both displays will alternately blink all segments and

then all decimal points. A11 LED's will blink on and

off. AII LEDts should be off when the display
segments are off



Operation:

Press LA-N,IP TEST ReJ_easing the button wiLl
terminate the Lamp Test.

4.1.3.4 Auto Zero

This mode allows the automatic adjustment of the zero value
to prod,uce a zero accumulaticn with any weight on the
scaIe. It is specifically intended for "zeroing out" the
belt and its variations in weight o',,er a pericd specified
by the Test Duration (which ideally should be an integral
number of belt revolutions.)

Display:

TOTAI display will display as described below in
Operation. RAIE display indicates Rate and an error
code, j-f any.

Operation:

Press AUTO ZERO The Aut,o Zero (AZ) light wili
b1j-nk, TOTAL display will blank.

(a)

(a)

(b)

(c)

(d)

Press AUTO ZERO again

light will- be on steady.

an accumulating total j-n

to start test. The AZ

TOTAL display indicates

"times 10" accuracv.

The accunulation of data wil-l ter"rninate

automaticaily. tr,lhen this happens , the ENTER

1i9ht and the total in TOTAI, display will blink.

Press ENTER to
installation of
TOTAL display.
been 1ost.

perform the recomputatj-on and

TARE. The new zero will be in
The previous value of zero has



NOTE: Pressj-ng a different
ENTER at times other
will cause an early
Zero, with no change

already accumulated

be lost.

button or pressing

than described above

termination of Auto

made to zeYo. Data

for an auto zero will

4.1.3.5 Auto Span

The Auto Span mode a11ows automatic span calibration of a

conveyor scale system. The Span is automatically adjusted
so that for a given weight on the belt, a total accumulated

over a specified test duration equals the "Calibration
Constant." The weight seen by the integrator may be an

actual input from a load ceIl or a simulated weight input
using the I'R-CAL'' calibration resistor. (The type of
weight input desired is set by Set-Up function 15. )

Display:

TOTAL display will <iisplay as Cescribed. below in
Operation. RATE display indicates Rate and an error
code, if any.

Operation:

Press AUTO SPAN . The Auto Span (AS) tig'ht wi}l
blinkr TOTAL oisplay will blank. If the R-CAL

resistor has been selected. ("electronic
calibratioo" ) r an trELt' will appear lef t-most on

TOTAL display.

(a)



(b) Press AUTO SPAN again to start. The AS light
will be on steady. TOTAL display ind.icates an

accumulating total in "tj_mes 10" accuracy.
Again, if R-CAL has been sel_ected, the ',EL" will
appear in TOTAL di-sp1ay. If the accumulating
total exceed.s 6 digits, only an 'tLrr will appear
Ieft-most, followed by 7 digits of totaI.

The accumulation of data wiil terminate
automatically. When this happens, the ENTER

liqht and the total in TOTAL display will blink.

(c)

(d) Press ENTER to
installation of
TOTAL display.
been lost.

Pressing a button
will ierminate Auto

SPAN or CALTOT,

lost.

perfcrm the recomputation and

SPAN. The new SPI\i,i will be in
The previous value of SPAN has

duringi the data acqui-siti-on

Span with no changes made to
Data already accurnulated. is

Pressing a button, other than EN?3R, after the
data acquisition has end.ed will cause the
accumulated total (fOTAL) to be copied into
CALTOT, for later use with Post-Span.



CHAPTER 5

5.0 Specifications

5.1 Inputs

(a) Power Input

(1) Line voltage, switch seLectable:

117Vac -158 +10%

or
234Vac -L5% +10%

(2) Line frequency - 6OHz +-3Hz standard.
50Hz +-3Hz optional.

(3) Maximum power - 2OVA (with optional current output board)

(4) Maximum non-destructive power input voltage - noninal (lL7 /234vac)
+l_58

(5) Fuse

117Vac input - l/4A Slo-B1o

or
234Vac input - l/8A Slo-B1o

U.S. AG-3 (l/4" x 7-\/4" ) size standard..

I,letric (5mm x 20mm) size accepted using optj_onal metric fuse
carrier.

L1 (hot) Iine fusing siandard. Second fuse for L2 (neutral)
(non-U.S. ) fusing optional.



(5) Power Switch

L1 (hot) line switching, SPST, slide switch stand.ard..

L1 (hot) and L2 (neutral) line switching, (non-U.S.), DPST, slide
switch optional.

(b) Weight (load ce11) Input

(1) one 120 ohm or up to three 350 ohm strain gauge load cells.

(2) Nominal- 3mV/V load cell fu1l scale output.

(3) Maximum tare signal - 85s" of l-oad ce11 capacity.

(4) Flinimum net signal - 158 of load cell capacity.

(5) Input impedance - 20K ohm typical.

(6) Maximum usable input - 31.5mV (105e" of 3mV/t/ load celt) .

(7) Maximum non-destructive input voltage - +-5V peak.

(c) Excitation Sense InDut

(1) Nominal input voltage - 10Vdc (+5 and -SVdc).

(2) Input impedance - 38K oi:m typical.

(3) t4aximum non-destructive input voltage - 50V peak.

(d) Speed (sensor) Input

(1) Frequency range:

Voltage or current type sensor - 0 to 1-.2K Hz.

Contact closure type sensor - 0 to 30H2.



(2) Low threshold - +1.0Vdc +-10a.

(3) Hig'h threshold - +2.0Vdc +-102.

(4) Low or high pulse duration:
Voltage or current type sensor - lOOus minimum.

Contact type input - 15ms minimum.

(5) Hysteresis - 0.8Vdc minimum.

(6) lnput impedance - 6.4K ohm typical, 1.0K ohm minimum.

(7) Input source current - O.8mA nom. at 0Vdc, decreasing
linearly to OmA nom. at +SVdc.

(8) l4aximum non-destructive input voltage - +-5ov peak,

continuous.

(e) R-CAL (resistor calibration) Input

(1) Resistance range - 10K ohm minimum to 1 l{eqrohm maximum.

\2) Maximum voltage (seen by resistcr) - 5.25V peak.

(f) Operator Inputs

(1) Six front panel mounted rnode select lighted pushbuttons

for freguently used functions:

RUN AUTO ZERO

SET UP AUTO SPA}i
LAMP TEST ENTER



{2) one 12-key keypad for system set-up and reconfiguration, mounted.

behind fold-d.own, lower front panel:

:-, 
(numerals)

. " (decimal point)
CLR (clear)

Key actuation force - 5 oz. nominal. snap acting return.

5.2 Outputs

(a) Excitation Output

(1) Output voltage - 10Vdc +-5?.

(2) Output ripple voltage - 10mV peak to peak maximum.

(3) Mini-mum load impedance (operating) - 110 ohm.

(4) Cutput short circuit current limit - 1.5A inaximuin.

(5) Maximum non-destructj-ve voltaqe on outpur - i1V peak maximum.

(b) Speed Sensor SuppIy output

(1) Output voltage - +24Ydc +-2OZ (unregulateo).

(2) Output -,'oitage ripple - 1.0V peak to peak typicat.

(3) Output current - 50mA maximum.

(c) Displays

(1) Type - vacuum fluorescent, seven segment.



(2) Number of digits - 8 digit with decimal points.

(3) Digit size - 4.5mm H x 2.3mm W.

(4) Color of illumination - blue-green.

(5) Brightness - 100 fL minimum.

(6) Life - 80,000 hr typical.

(d) Total Display

(1) Number of digits - 8 digit plus decimal points for display of
total in the run mode and 7 digits plus sign and. decimal points in
the set-up or calibrate mode.

{2) Update rate - 6 times,/second.

(e) Rate Display

(1) Number of digits - 4 digits plus decimal point and sign for
display of rate. 3 digits for procedure and error information.

(2) IJpdate rate - 6 times,/second.

(See damping factor for rate.)

(f) Remote Total Contact Output

(1) Contact rating - 10A maximum at 240Vac, 3.A inaximum at 30Vdc.

(2\ Pulse (closed) duration - 50ms +-2O2.

(3) Rate - 10Hz maximum.

(4) Remote total contact output remains inactive for rates less than 2?.



(S) Current Output (optional)

(1) Output range - user selectable OmA to 20mA or 4mA to 20mA.

Representing 0 to 100? flow rate.

(2) Isolation - in accordance with ISA Standard S50.1.

(3) Resol-ution - 0.14* minimum.

(4) Resistive load - 800 ohm maximum.

(5) Capacitive load - no limit.

(6) Noise - 50uA peak to peak maximum.

(7) Short circuit protection - short circuit proof per ISA Stanoard.

s50. 1.

(8) Maxj-mum non-d.estructive voltage on output - -5V to +40V peak.

(9) Response - 0.1ms maxj-mum to within O.t4e" for any size step input.

5.3 Accuracy (system)

(a) Linearj-ty - less than 0.05% of net non-linearity for input.s from 0 to
105% of fu1l scale.

(b) Input conversion rate - .25/second miniraum to 6/secono maxinun (speed

input dependent).

(c) Response rate:

Time required for output (displays or current output) to settle to
within 0.1U of final output for an input step change. (Note. zero
dampi-ng and greater than 6Hz divided speed input.)



System - less than 0.6s (0 to 1008 speed and weight step change.)

(1) Weight:-nput - less than 0.6s (0 to 100% step change).

(2) Speed input - less than 0.32s (100? step change). 0.4s maximum

for less than 6Hz divided speed input.

(d) Temperature coefficients:

(1) Zero - O.25uV/C maximum (equal to 8.3 parts per million/oC
relative to full- scale for 3mV/V ioad ce1l).

(2) Span - 50 parts per million/oc maximum.

(3) IrlOut Zero - O.2ue/oC maximum (equal to 1Oppm/oc relative to fu1l
scale for 20mA output).

(4) i/ou:- Span - 6Oppm,/oc typical, t00ppm/oC maximum.

5.4 Environmental

(a) Humidity - up to 95% RH non-condensing.

(b) Temperature:

(1) storage - -40oc to +70oc (-aoor to +94oF) ambient.

(2) operating - -10oc to +50oc (-6.zoF to +12208) ambient.

(c) Vibration - designed to meet EEC Working Document 17.L/479/78-8.

(d) RFI/EMI (Radio Frequency Interference/Electro-Magnetic Interference)
designed. to meet EEC Working Docunent Ii-L/379/78-F and neet FCC

StandarC 799-555; 14686.



(e) Noise rejection (weight input):

(1) CMRR (Common Mode Rejection Ratio) - 120d8 minimum at 60liz.

(2) NMRR (Normal Mode Rejection Ratio) - 90dB minimum at 60H2.

NO?E: Maximum conmon mode signal range is -5.0 to +2.3V peak.

Maximum allowable dc normal mode not to exceed. 100% of furl
scale weight signal.

5.5 Other Specifications

(a) Power failure detection and battery back-Up.

(1) Power failure detection:

Threshold level - 802 of nominal for longer than 4ms.

(2) Battery back-Up:

(a) Type - 3.6V, Lithium, .85Ah, L/2 AA si_ze.

(b) Lif e:

(1) Storage (disconnected) - 87,600 hours t1zpicaI.

(2) Operating - E t760 hours minirnum, up to 43,800 hcurs
typical, depending on frequency and duration of power

outages.



(b) Enclosure:

(1) Type - field, surface mount.

(2) Construction - 14 gauge steel, conforrns to NEIvIA Standard for type
4 (water-tight and dust-tight) enclosures.

(3) Finj-sh - Ramsey blue spatter vinyl paint, EXCEL# X5-1238.

(4) Size (overall) - 13.5" H x 11.0" I,l x 5.6" D.

(5) weight - 8.45 kg (18.63 1b).

5.6 Operating Parameters (keypad selectable)

5.6.1 Manual zero. any integer between 0 and 65,52O.

5.6.2 Manual span: any integer from 1000 to 600,000.

5.6.3 Scale capacity: any number from 0 to 194,400 (represerti;rg counts/
hour), including up to 3 fractional digits.

5.6.4 Test duration: from 0 to 8,C00,000 speed pulses.

5.5.5 Calj-bratj-cn constant: any integer between 0 and 1-94,4OO units of
totalized test weight.

5.6.5 Damping: any inreger from 0 to 10 (x) representing 1.6 seconds

times 2 to the (x) power. Fu11 damping range less than 0.6 seconCs

to 14.2 minutes.

5.6.7 Speed prescale: any integer from 0 to 7 represents i'he number of
tirnes the speed pulses are divided by two. Maximum prescale divide
by 1-28.



5.6.8 current range: select (0) 0 to 20mA or (4) 4 Eo 20mA output range
of optional current output.

5.6.9 Calibration mode: select (0) for test weight calibration mode ar
(1) for electronic (R-Cal) calibration mode.

5.6.10 Divide out: select 1, 10, or 100 to diviCe the total output dri-ving
the remote councer(s) by 1, 10, or 100 respeciively.

5.7 Cperating Parameters (jumper selectable)

5.7.1 Auto Zero Trackj-ng (jumper I,J10)

Continuous automatic zeroing if in the RU1{ mode and if the rate is
less than or equal lo 2z of scale capacity for a minimum of 1.5 test
durations.

5.7.2 Weight Input Sensor Type ( jumpers I,i1-W4, W7, I{E, tv-17, and W18)

(a) Strain gauge load cel1 type input (ratiometeric) - junpers W1,

W3, and W7 instaLled.

(b) Special input (non-strain gauge load cell type), OmA to 10rnA -
jumpers W2, W4, and W8 installed.

5.7.3 Excitation Sense Location (jumpers W19 and W2C)

(a) Local excitation sensi-ng (O to 20O feet load ceil integratcr
di-stance) - jumpers W19 and W20 inst,alled Istandard] ).

(b) Remote excitation sensing (over 200 feet load ceI1 integrator
distance ) - jumpers W19 and l,/'20 removed , remote sense wj-res

connected from fieid. terminals 5 and 6 to remote l-ocated load

ceIl junction box.



5.7.4 Speed lnput

(a) Voltage

(b) Contact

Sensor Type (jumpers w5

or current type (0 to

or vane switch type (O

jumper W6 installed.

jumper W5 installed..

and W6)

7.2K Hz) -

to 30Hz) -



CHAPTER 6

6.0 THEORY OF OPERATION

6.1 General Hardware

The Model 10-201 Micro-Tech Integrator consists of two printed
circuj-t boards, a CPU board, display board, anC a power panel.
There are also provisions for an optional current output (Irzout)

board.. Refer to the Functional Block Diagram A/13 in the Append.ix.

?he CPU board is the main printed. circuit board and contains all of
the load ceI1 signal processing and system contror l-ogic. Located.

on this board. is the pre-amplifier and analog-to-digital conrrerter
for digitizing the load cell signal, and the power source to excite
(power) the load cel1. The cPU board also contains the micro-
processor and its assocj-ated support components, the power panel
connections and field termi-nals. Refer to Figure 6.1_.1.

The display board.

lighted pushbuttons,

inteqrrated circuits
CPU board. Refer to

contains

keypad,

two front. panel displays, six
the necessary controller/decoder

for front panel communications to and from the
Figure 6.7.2.

the

and

The optional current output (I/out) board contains the necessary

isolated power supplies and signal electronics to produce an

isolated 0 to 20 or 4 to 20 milliamp current output signal that is
proportional to materiai flow rate. This signal j-s commonly used

for material flow rate recordation, ind.j-cation, or control. Refer
to Figures 6.1.3 and 6.L.4.
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(Reaa Only Menory)

Ribbon Cable Connector (J1)
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Figure 6.f.1
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OPTO-Isolators (U13, UL2

Connecror (J1)
(To CPll Board)

DigiEal to Analog
(D/A) Converrer (ul6)

Potent ioneEer i-D.l )

Full Scale .{d; .

Voltage Regulators (Ut+ and U15)

Current Output Board
Plug-In Prinred Circuit

(optionai)
Board Assernbly

JFigure 6.1



Mounted
Current Output

C?U Board
Current, Output Board Installed

CPU Board

Figure 6.L.4
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6.2 CPU Board

Please refer to the CPU Board Schematic A/14 Ln the Appendix.

TC, R-CAL

LC'AD CELL INPUT ft:t A/O
CC'NVERTER

LoaC CelI Input Amplifier

Figure 6.2

The load celI signal is amplified approximately 25 times by a chopper

stabilj-zed. operational amplifier (Uf1. This amplifier is configured as a

differential amplifier ior optimum noise (common mode) reduction. The

amplified signal is them fj-ltered as it passes through a single pole low
pass filter (R17 & C9). This filter dampens or f:-lters out most of the
AC components of the signal above 3.4H2. Signals above these

frequencies are generally considered noise and are rnost often caused by

scale vibration or s+-ray electrical signals. The amplifj-eo load ce11

signal along with the load cell excitation sense input,s are used by the
analog to digital converter (U6).
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A/D (Analog to Digit.al) Converter

Figure 6.3

The A/D converter (U6) is a monolithic, microprocessor cornpatible, dual slope,
analog to digital con.,rerter. The integration (slope) time is sec to 1/30th of
a second for maximum rejection of lj-ne frequency noise. This time is set a:rd.

controlled by the quartz crystal (XTAL 1). The clock outpu+- of the A/D

converter (pin 25) is used by the mjcroprocessor (uii) for al-l system timing.

Load cel-1 excitati-on sense inputs are reCu;ed from approximately lOVcrc to
about 0.43V by the voltage divider comprj-seC of three resi-stors (R6, R8, and

R9). rhis voltage is used as the reference voltage for the A/D converter
(U6). Using a portion of the excitation voltage as the reference makes the
system insensitive to variations in load cel-1 excitation voltage. FuIl scale
input to the A/D converter is twice the reference voltage or .86 volts. This
provides the system with 15 percent load cell i nput overrange capability when

using 3 millivolt per volt load cells.
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Speed Sensor Input Circuit
Fiqure 6.4

The speed signal is shaped by comparator (U2) using hysteresis. The signal is
then divided by a selectable power of two, using U4 and U5, and then sent on

to microprocessor (U11) 'by way of U7 and 1J22. The diviCe ratio is controlled
by the lines PB5, PB6, and PB7 of U7.
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Microprocessor

Figure 6.5

The microprocessor (U11) is a "6809" and uses an 8-bit data bus D0-D7 (pins

24-31) and a 16-bit address bus A0-A15 (pins 8-23) for communication with the
A/D converter (U6), ROM (Read Only Memory) (U8-U10), RAM (Random Access

Memory) (U14 and ii15), and I/O (input/output) (U7 and U22).
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Fj-gure 6. 6

The RoM integrated circuits (u8-u1c) are preprogrammed at the fact.ory. ?hey
contain up to 12,000 bytes (words) of instructions and infcrmaii-on for syst,em
operation. Data are output from each RoM on pins 9 - il a'd 13 _ 77. Each
Rol'l device is addressed. using pins 1 - g, 79, 22, and 23. The system may be
configured to use either "2716,, or uz732u type RoM devj-ces by positioning
opt!-on jumpers (I{13, w14) and (w15, w16). .Tumpers installed in pcsitions l^j13
and w15 are for "27\6" and !1114 and w15 for ,,2732, type devices.

The RAM devices (u14 and u15) are continually prograrnmable and. contain storage
space for up to 256 words of i-nformation. The Rlrry is used by the system as
storage for system constants; i-e., zero, spanf and for system variables such
as last total- or rate. The RA-rvI devices exchange data using pins g - 16 and
are addressed by the microprocessor (U11) through plns 1 _ 7 and 21. The F.Al4
is battery-sup,oorted and retains its j-nfornation in the event of a power
outage or brownout.
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A1l information exchanged between the microprocessor (U1) and the ROM,

RAI{, A/D, and the PIA (Peripheral Interface Adapter) Cevices (U7 and

U22) is control]ed by add.ress d.ecoder devices (UfZ and Ul-8) . U77 and

U18 receive address information from the microprocessor (U11) address

lines (A1O - A15) and decode the informati-on to produce outputs (Y0-Y7).

These decoder outputs in conjunction with address lines A0, A1, and A2

sel-ect system functions. Refer to the Address - Function Decode Table

A/8 in the Appendix.

Peripheral Interface Adapter (PIA) devices {U'l and U22) are used to
communicate with the display and I/aul (current output) boards, set the

speed input divide ratio, read the jumper (W) positions, control the

R-Cal and Rernote Total Counter Relays, and process the interrupts
generated by the speed input signal and the real time cIock.

PIA (U7) communicates with A/D converter (U5) status and run controls
(pins 2 and 26) and the nuciear input status (base of Q2). V7 also

controls the R-Cal relay (K1)1, sets the speed input divide ratio using

U5 pins 9,10, and 11. In addition, U7 checks for any front panel mode

button or keypad entry on pins 2 - 10.
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PIA (U22) communicates with most of the remaining input,/output signals. u22

pins 10 - 17,l-9, and 39 interface with the optional current output board..

Pins 2 - 9 control the total and rate displays and the indicating lights in
the mode buttons. Two inputs lo U22, predivid.ed speed pin 40, and RTC (Real

Ti-me Clock) pins 18 are special in that each force the microprocessor to
interrupt whatever it was doing and process the speed. or RTC input. The

reason for this is that both speed and RTC inputs are tine related and must be

processed without de1ay.

The microprocessor system clock signal is produced by the A/D converter
using crystal (XTAL 1). This ciock signal is input" to the
microprocessor (U11) pin 38 and is divideo down .to .8909MH2 pin 34 to
pro.zide the internal timing functions used by the rnicroprocessor. The

.890914H2 clock signal is also input tc a divider circuit (U16) pin 10.

U16 produces two lower frequency clocks , 480H2 from pin 15, and 3480H2

from pin 13. The 480H2 signal is used by the weight input amplifier
(Uf) pin 13 and the 348OHz clock is input to PIA (22) ,oin 18 and is used

as the system RTC (Real Time Clock) interrupt.
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Power Fail Sensing Circuit

Figure 6.8

Power failure r-s detected by the ccmparator (U2) and its support circuitry,
R12, R13, Rl-4, and R44. The unregulateo voltage on the input of the +5V

regulator (U23) is compared by \J2 pin 3 wrth the +4.7V regulated voitage
appearing at diode (CR3). If tJ2 senses that the unregulated voltage Crops

below about +7.8Y, its cutput (pin 1) goes low and interrupts the

rnicroprocessor (U11) pin 2 informing it that a loower failure is occurring.
The microprocessor initializes an orderly shutdown by saving all important
system data.
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If the output of comparator (UZ1 pin 1 is 1ow for more than 4msec, as sensed

by U3 pins 12 and 13, the whole system is reset. The RAM (UL4 and U15) remain
powered by the back-up battery and. system parameters are retained. If U2 pin
1 is low for less than 4ms, the power outage was teinporary and the system is
not reset. In this case, the microprocessor resumes normal operation and no

information is lost"

Power for the RAI4 devices (U14 and U15) is normally supplied. by the main +5V

power supply through diode (CR3) under normal line voltage cond.itions. VJhen

there is a power faiLure, power to U14 and U15 is supplied by battery (Batt 1)

through d:-ode (CR4) and resistor (R16). Diode resistor (R16) limits the
current flow out of the battery to a safe level in the event of a circuit
failure. Diode (CR3) prevents the battery current frcm flowing to the +5V

supply line when there is a power failure, and a11ows the +5V 'to supply the
RAM when power is okay.
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Remote Total Counter Relay Driver

Figure 6.9

The Remote Tota1 Counter Relay is controlled by timJ-ng d.evice U2L. U2l- is
triggered by the microprocessor on pin 1 and outputs a constant width pulse on

pin 13. Resistor (R37) and capacitor (C13) set the .culse duration to about

50ms. The pulse is triggered by driver transistor (Q ), which in turn, drives
the power panel mounted remote total ccunter relay (CR1).
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Diode bridge (U26) and capacitor (CL7) prod.uce
+24Vdc, which supplies power for remote total
sensor power (terminal_ 77), and the reference
regulator (U27) and. reference diode (D9).

clE
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the filtered, but unregulated.

counter relay (CR1), speed

voltage produced by voltage
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CPU Board power Suppty Circuits

Figure 6.10

Power to supply a1l of the circuitry is transformed from the high AC line
voltage to lower, safer separate AC voltages at the power paner and. is
connected to the CpU board. through the cable ccnnector (p3). these tower AC
voltages are then used by the four mai-n DC power suppry sections, three of
which are on the CpU board.

Diode bridge {u25) , capacitors (c15 and c15), voltage regulator (u23 ano u24)
form the plus and ninus 5vdc regulated supplies . u23 supplies a consid.erable
amount of current, and in doing so, procuces heat. Mounting u23 to the metal
chassis effectively dissipates this heat. lJ23 and u24 supply al1 ei the
remaining cPU board and display board. power need.s with the exception of the
display board and mounted displays and. display d.rivers, and the opt1onal plug-
in circuit output boaro.

The display board drsplay d.rivers (U7 , Ug, U9, and. U10)
unregulated +28Vdc by diodes (CR2-CR5) and capacitor (Cf).
voltage reference diode (or) establ-ish a reference revel for
supply both the total and rate displays (DS7 and DSg).

are supplied with
Resistor (R1) and

the 2.8Vac, which



6.3

6.4

Display Board

?he display board contains the raie and total displays, keypad, mooe

lighted pushbuttons, and the associated Cecoder-driver circui*-ry. The

display board sends and receives informati-on to and from the CPU board
through a 34 conductor flat ribbon cabie. Refer to the display board
schematic A/76 Ln the Appendix.

The display decoder/controller integrateC circuits (Uf and V2) accept
display data from the microprocessor (U11) through the pIA Cevice (V22)

on the CPU board. The data i-s internally decodeC into a forn suitable
for the nultiplexed displays (DS7 and DS8). Drivers (UZ - Ll1O) accept
the decoded signals, translate them to +28VCc level and drive the
displays. Data for the LEDIs (light enitting diodes) (DS1 - DS6) mounted

in the lighted pushbuttons is recelved and latched b1z latch d.evice (U3).

Driver (U11) provides the drive current for the LED's. The keypad and

mode pushbuttons signals arJ received by the pIA (U7) pins 2 - 10 on the
CPU board and sent to the microprocessor (Ui1).

Current Output (I,/Out) Board (opt.ional)

The current ou-uput board provides the user with an isolated current
output of either CmA to 20mA or 4mA to 20mA material flow rate signal.
This board plugs onr-o the CPU board connector (J1). Refer to the current
output board schemat,ic A/18 in the Appendix.

A 10-bit paral-J-e1 digitai signal representing flow rate j-s seni: to --he

!/aul board fron PIA (V22) pins 10 - lJ , i9, and 39 cn the CPU board.
These signals are electrically i-solateci on the I/O:ui* board using optical
isol-ators (U3 - U12) and are used to control a D/A (digital to analoE)

converter (U16). A cod.e of 900 (1110000100 binary) on U16 pins 4 - 13

produces a current output of 20mA. This provides a 1-7e< otrerrange capa-

city for a 4mA to 20mA output signal. The -6.2Vdc reference voltage for
the D,/A converter (U16) pin i5 is generated by regulator for the voltage
reference diode (D1). U16 and U17, with a reference voltage of -6.2Vdc

and a digital inpu'u of 900, produce +5.45Vdc at TP3 (test poj-nt 3).



The potentiometer (R7) is factory adjusted to set the ful1 scale current
output for 20mA with a 900 digital input. Amplifier (u17 pins 1 - 3) and

transistor (Q1) are configured as a current sink. l'lith a 4.9gVdc on pin
3 of U17, a current of 20mA will flow through Q1, R12, and. the current
output load seen between Q1 and R11.

6.5 Theory of Operation - Software

6.5.1 lntroduct.ion

This section will describe ihe program of instructions by which
the Integrator achieves its many operating characteristics. The

description will avoid the use of or need for und.erstanding the
vocabulary of "machine language" in which t'he program is written.
Instead, the results of the 6809 micro-computer's execution of
groups of these instructi-ons and their inter-relationship to the
execution of other groupings will be explained. in non-specialized
terms. it will be useful for the reader to refer to the liardware
Theory of Operation (Section 6.1) and the Functional Block Diagram

A/13 i-n the Appendix. Reference to trte "6809 user's l,ranuai', may

also be helpful for more comprehensive stuoy of this topic.

In the following descriptions, the
are used synonymously. They refer
The tern "integrator" refers to the
its associated equipmeni such as

contained within the enclosure.

terms rr6809rr and ttprccessor"

to the micro-computer j-tse1f.

entj-re unit--the processor and

analog-to-digital converter,

rn this description, variable and constant names are spelled
either with all small-case letters, capitalized., or with al-l-

capital letters depending on use. Names spellec with all smarr

letters refer to a general concept, such as ',capacity" or "total"
or "tare". Names spelled with a capital followed by smalr-case
letters refer to the proper names given to a value or register;



such as "Sca1e Cdpacity" or
al1 capitals refer to the
found in the program, such

subroutine names and switch

6.5.2 General Overview

"Cumulative Total". Names spelled with
actual name of the variable as it is
as rrCAP, or 'rCI4TOTtt or ttTAREtt . Also,

names are spelled with all capitals.

The 6809 Micro-Computer operates by repeatedly examining its
associated Read Only l,lemory (ROM) for an i-nstruction word ani' on

receipt of each, performing the action defined by that woro. It
repeats this activity from the time the AC power is turned on until
it is turned off. There is no time when it. is not executing an

instruction. Each instruction word reguires an average of 5 micro-
seconds of time for its procurement from ROM aad its execution; or
taken another wdy, approximately 200,000 instructicn words are
procured from ROI,I and. executed each second.

ft is not important, for the understanding of this description that
the organizati-on of specif ic groups of instructions in ROI.,I be

understood nor how the 6809 is directed from one group of instruc-
tions to another. It is inportant to understand chat cer:ain
groups of instructions are termed subroutines and that the 68C9 is
directed to a subroutine by a specific instructi-on word and reiurns
to take up wirere it left off on completion of the task described by

the subroutine. In t.he 68A9, the group of instructions termed a
subroutine may ccntain subsidiary subrouti-nes and they contain
still- more subsidiary subroutines. By this means, certain
instruction groups are utilized extensively throughout a1I parts of
the program.

One other special feature of the 6809 needs to be explained before
beginning the examination of the Integrator program. This :.s the

interrupt. On recej-pt of the lnterrupt Si-gnal (applied to one of th::ee

terminals on the micro-computer), the 6809 completes the instruction ii
is then executing and then proceeds to a certain instruction group to
perform the task there Cescribed. On completion of that 'iask, it
reslxnes the activity that was interrupted in exactly the same manner as

though no interruption had happened, except for the time icst.
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6.5.3 Ivlain Operating Program

Figure 6.72 illustrates the cyclic nature o', the main operating
program" Each rectangular block represents a dedicated group of
instructions (which may largery consist of subroutines) vrhich

perform the named task when they are executed. Each of the
diamond-shaped blocks represents a decision and program "branch
point." At each branch poin+-, the program ma_v take one or two

courses, depenoing on the result of the decision, which is
usually the lrss or no answer to the questicn pcsed for decision.
Starting at the top of the diagram, the 6809 scans the switches
tc check for an entry. If an enEry is present, the processor
performs the selected procedure (further described later) ano

returns to scan the switches again. If no entry is present, the
next action performed is to update the cumulative total-, and

calculate the latest value for rate. The two dispj_ays are then
updated with the new tocal and rate. The entj-re process is then
repeated.

The group of i nstructicns within the doi.ted area is referred to
as the program "executive" (EXEC). Normal operation of the
J-ntegrator is in che F.UN mode, carried out in EXEC. Other modes

ano functions (set-up / aur-o calibraticn, etc . ) are performeo in
other subrourines of the program.

The processor is always scanning, computing, upeating, or being

interrupted. Even if no load is indicated or no beic trar"'el is
detected, the procedures and ccmputations continue, with no

changes resul-t:-ng in total or rate. (Some computations are

suppressed in certain SET-UP proceCures. These are noted in the

SET-UP proced.ure descriptions. )



6.5.4 Interrupt Handler

The i-nterrupt handler is the name gi-ven to the instruction group
dedicated to servicing the interrupt signars. ?he integrator
receives two different interrupts--the ,,rear--i,i-me crock,, and the
"belt pu1se" or "speed" interrupt.

The real-time clock j_nterrupts the
287uS. The interrupt is "hand.l-ed,'
counter (TIIIE) .

processor approximately every
by incrementing the real-time

TrI',E provides the integrator with a conception of the passing
time, for computation of RATE.

A beLt purse interrupt. occurs at vari-ed. rates, corresponding to
the actual travel 0f the conveyor belt an. the amount of
pre-sca1e set. (Typical belt pulse rate is 10 I{2.) A belt pulse
interrupt is handred by incrementing the bert pulse counter
(PLCT) by one. Also, the time (from ?II.{E) at which this latest
belt pulse occurred is stored (Nrw). If belt pulses are cornlng j_n

faster than they can be processed., the counter wi-1r- eventually
overflow. The handrer checks for over-f1ow, wi-th each increment,
and signal-s an error to the error handr-er if an overflow exists.
(Keep in mind that these "counters" are actually r-ocations i_n the
processor's memory and not physically separate elements.)



6.5.5 Power-Up

when the hardware detects a power-up, the 6809 must accomprish
several items before it can resume integration. First, the read-
only memory (ROM) chips are checked for validity. If somehow the
memory has degraded to alter its original contents, the 6g09 wili
remain "hung-up" in a condition where it w:-1i do nothing--the
contents of the dispray is arbitrary and unpred.ictable (from
power-up), not updating, and i.he switches and keys have no effect.
The onJ-y cure is to replace the ROMrs.

rf the RoM's check good, the 6809 "initializes" certain regrsters
(memory locations) then checks the random-access memory (RAI{) for
validity. The RAI'I contains all the varj-ab1es anc. constants used

in integrati-on. rt is checked tc insure that the battery has

preserved these values durj-ng the time the power was off. ri the
RAM checks as good, the integrator begins normal operation in the
RUN moi.e ir'ith no operator i-ntervention required.

rf the RA.I'I fails the check, the 6809 will not integrate anc the
word "HELP" will frash i-n both displays. ?he first switch pressed.

will cause the 6809 to install its default ROll-stored constants
into the RA-U[ , report an error (8n1 to the Errcr Handler, and

begin operation in the RUN mode. ?his is ca11ed a',cold start.,,
The default constants were selected within a range to allow the
integrator to operate and, specifically, to prod.uce pred.ictable
resul-ts for quality-control checks at the factorlz. Refer to the
set-up codes and default list in the appendi_x.

It is possible to manually install constants (using SET-UP) out-
side of a range that allows normal operation, or any operation.
When this occurs, one symptom j-s the integrator's very slow or no

response to switches or keys. Generally, the only cure :_s to
force a cold start. A cold start is fcrced by hciding the clear
key ("CLR") down while turning on the power. "HELP" will flash--
press any switch. Note that all constants and variables origi;r-
a1ly in the RA-!I have now been replaced with the default val-ues.



6.5.6 Compute Net

The 6809 waits for the latest digital equivalent of the analog
load ce11 signal from the on-board analog-to-digital (A/D)

converter. The A/D converter performs its conversions independent

of the processor. The processor only instructs the ArlD converter
when to do the conversj-ons. The digital value of load cel1 signal
(gross weight) is checked for overflow (overflow signa] from A/D)

or underflow (polarity signal from A/D). If ej-ther is present, an

appropriate error code is issued to the error handler. Under-

flowed gross weights will- be forced to zero, overflowed. gross

weights are forced to the maximum allowable va1ue. The -.ralued

stored in TARE is subtracted from gross weight to obtain NET.

6.5.7 Compute Cumulative Total

The val-ue of NET just obtained represents a weight, per unit of
belt travel, in non-engineering units. NET is multiplied by belt
travel (belt pulse count PLCT) to form a quantity called. SUBTOT.

SUBTOT represents the amount of material weighed since t'he last
calculation of total. SUBTOT is added to RCUM, a register of
accumulating weight, in non-engineering units. During the last
calibration or manual installation of constants, the 6809 computed

a number called BOGIE which is the number of weight units in NET

times belt pulses required to exactly equal one engineering unic
(one pound, one kilo, one ton, one tenth of a ton, etc. ) .

As RCUM e:<ceeds BOGIE, one count is added in englneering units to
the accumulating total of material, in engineering units, wei_ghed.

?he quantity of BOGIE is then subtracted from RCUM. The remai-nder

stays in RCUM, which will be added to by a new SUBTOT in the next
calculation of total-. RCUI1 may contain a negative va1ue, if, at
the moment, the gross weight is less than the set TARE. As RCUM

passes through zero t-n the negative direction, one count is
subtracted fron the total, and BOGIE is added to RCUM. RCUIvI,

then, contains the fractional porticn of the cumulative totaI.



Additions and subtractions to the total are always made to a

quantity called TOTAL. TOTAL is primarily for the processor's
internal use while performing Auto Zerot Auto Span, Calibration
Test, etc. When the 6809 is actually ',integrating", such as in
the RUN mode, three oiher quantities, Cumulative Total (CMTOT),

Resettable Total (RTOT) , and [lechanical Counter Total (luCTCT) are
also updated along with TOTAI. Computation of total can also be

done in a "times 10" accuracy mode. This would be used f.or the
functions Auto zero, Auto span, ana caribration Test. rn these
functions, only TOTAL is updated. Totals accumulate at the same

rate, but are computed to, and displayed to, one more place behind
the decimal point than usual. ?his increases the accuracy of the
integrator's auto calibration calculations.

6.5.8 Compute Rate

After every computation of total, the 68C9 computes a value for
the present rate of material f1ow. Rate, by definiticn, is the
quantJ-ty of material accumul-ated divided by the elapsei. ti;r.e to
accumulate that quantiiy. Recall from the explanai.ion of the
Interrupt Handler that the time that the iatest bel-t pulse

occurreC is stored in a register cal-led NEW.

During the previous computation of cumulative tota1, the tirne of
the latest bel-t pulse, NEw, was transferred inio a regi-ster called
OLD. OLD, then, is the starting time for the present computation
of total and rate. Since NEir/ is the time of the latest belr- pulse
used in this ,oresent computation, the time that elapsed since the
l-ast computation is NEW-OLD. Recall, from che cornputati_on cf
total, that .uhe amount of material accumulated for this present

computation is in SUB?OT.

Rate (material accurnulaieo,/elapsed time ) is theref ore

suBToT/ (NEW-OLD) . Since SUBTO? and (I.TEW-OLD) are in
non-engineering units, this ,ralue of rate is multiplieC by a

scaling factor to conver-u it into the unj-ts of total (1b, kg, ton,
etc.) per hour.



Rate and total
permitting. If
the last value
pulses occur in

are computed 6 times a second, belt pulses

no belt pulses are present in a given i-nstance,

of conputed rate remains displayed. If no belt
a period of 4 seconds, the rate is forced to zero.

Momentary "jitters" in rate, caused by mechanical oscillations of
the belt or whatever, are filterec out digitally by the processor.

A number called the Rate Filter Darnping Factor (RFD) sets the

amount of filtering desired. The effect of various values for RFD

is shown in Table A.

RFD

0
1

2

3

4
5

6

10

Time

0 (less than 0.6 seconds)
1.6 sec

3 sec
6 sec

13.5 sec
26 sec
53 sec

14.2 min

TABLE A

6.5.9 Operating Modes

The i;rtegrator operates in one of 5 modes, corresponding to 5 of
the 6 switches. fhese modes are: RUN, SET-UP, ALTTO ZERO, AUTO

SPAN. A separate subroutine ls associated with each mode except

RUII, which is accomplished in the program executive (EXEC).

A. RUN l,'lode

Itlormal operation of the integrator is in the RUN mode. In

RUi{, C'.rmulative Total is displayed in total display. The

buttons are scanned for an entry (keypad entries are ignored)

before each calculation of total anC rate. A button entry
will send the integrator into the selected mode (entry of
EIJTER is also ignored at this point), described be1ow.



B. Set-Up l4ode

Set-up mode allows manual installation of various constants
used in computation, examination of any of the constants, and

display of r,'ariables other than Cumulative Total . Only in
Set-Up is the keypad effective.

The set-up mode is initiated by ,oressing the sET-up switch.
The total display is blanked, and ,,flQp,, will_ appear left-most
in the rate display. SET-UP now expects a number to be

entered corresponding to the proceCure (or function) oesired..
Digits from the kelzpai may be presseo, each enrry causing
that digit to appear just lef t of the ,'pr i_n the ra:e
display. Previous digit entries are shrf*-ed 1eft, wi-rh only
the last two digits entereC appearing in the display.
Pressing ENTER will set the integra;-or's operation status
(STATUS) to the two digit number that appears left of the
"P". Invalid numbers wi-i1 return ',pfip,, to the rate oispiay,
and SET-UP expects a ;rew proceCure number en:ry. Decailed
descriptions of each set-up Frocedure's usage is grven in the
Operation section of ihis manual.

6.5.10 Automatic Calibration Modes

A separate sect,ion of
calibration modes of
operation of the two

d.escribed f irst.

the program performs the two autcmatic
Auto Zero and Auto Span. Much of the
is conmcn. ?his conmon section wilt be



when the Auto zero (Az) or Auto span (AS) mode button is pushed,

normal integration ceases. The totar display arso goes blank and

the AZ or AS mode button indicator flashes. rf Auto span was

pressed, and electronic calibration was selected (with Function
15), "EL" appears left-most in +,he total dj-splay. (Note that ,,EL"

al-so remains in the total display during the dispray of total in
the acquisition phase. The only exceptions: (1) if total goes

negative, the minus sign supercedes the,,EL", (2) if total exceeds

6 digits, the I'EL,' will shift lef t to show only an ,rL, and 7

digits of total.) Pressing the AZ or AS mod.e button again rvirl
begin the acquisi-tion of data needed to perform the selected.
automatic calibration mode. rf the mode is Auto span anc

Erectronic calibration is selected, the p,-cal relay wilr now

close. ?he AZ or AS light remains on steady now. During the
acquisition of data, three quantities are accumulated.: TOTAL

the results of i-ntegration in a "times 1O', accuracy; ,rSp,' - the
summation of the belt pulses received by the 5809 d.uring the test;
"SGP'r - the summation of the product of gross weight times the
belt pulses received during each measurement of grcss weight.
These quantities are accumulated over a previously specified
amount of belt travel. (This amount of belt travel has been set
by the Acquire Test Duration or Manual Test Duration functions. )

IJote that rorAl is accumulating in tenths of nornal units to
enhance the precision of the calibraticn. cumulative Tctal and

Reset Total are not affected during Auto Zero or Auto Span.

tr{hen the specified amount of bert travel has occurred, the data
accumulation phase of the function is over. At thi_s point, the AZ

or AS light, as appropriate, remains on while the EIiTER indicator
and the total fl-ashes. An ENTER entry will initiate the
computation of a nek' Zero/Spanr ds further described. Afcer
compietion of the computation, the integrator is in an idle state.



Any mode button entry other than EN?ER will cause an exit from
AZ/AS with no change made to the Zero/Span. If in Auto Span,

exiting at this point will cause the accumulated total (?CTAL) to
be copied. into the calibratj-on Total (cALTor) for possible later
use by Post-Span.

Auto Zero

Computation of a new zero uses the accumulated quantities of
SP and SGP. Dividing the sum of gross times belt pulses
(SCe; blz the sum of be1*. pulses (SP) gives the average gross

weight measured during the test duration perioC. That

average gross weight is the nerv zero and is install_ed in zero
and displayed in the total di-splay. (The previous value of
zero is 1ost.)

Auto Span

Computation of a new span uses the accumulated TOTAL and the
previously set Calibration Constant ( CALCON). CALCCN

represents the value of total desireo for a given load
integrateo over the test duraticn period. Two CALCON's are

stored, one correspono j-ng to calibration with r,reights, che

other for electronic calibration. (Access to which one

depends which form of calibration 1s chosen, with Func.-ion

15.) If TOTAL is less than CALCON, SPAN must be increased.
and visa versa. New SPAN equals old SPAi{ rimes CALCON

divided by TOTAL. Thus, SPAN is corrected. in propor-uion to
the error in TOTAL compared to CALCON. ?he new SPAit is
installed and displayed in the total dispJ-ay. ?he old .ralue

of SPAN is lost. BOGIE, and other values depenoent on SPAN,

are then recomputed.

D



6.5.11 Error Handler:

The Error Handler records errors reported to it from other parts
of the program. Once the error is recorded, program operation
continues unless the error is a "trapped error", in which case the
integrator goes into an idle state.

The first error to be reported, after the last clearing of errors,
is recorded in the "error code" (ERRCD). Further errors will not
affect the error number in ERRCD. A1I errors reported will be

recorded in the "error status" (ERRST). ERRST is a single 8-bit
word, each bit position correspond.ing to a particular error
number. As mentioned elsewhere, only ERRCD is shown in the rate
display, if non-zero. Errors in ERRST are d.isplayeo onl1z while in
the Error Clear Function.

Error Codes

The various error codes, their meaning, and possible cures

are:

0 - No errors present.

1 - Count Rate Overflow. Ewo cond.itions may cause this.
(1) The belt pulses are entering the 6809 (after
pre-scaling) too rapidly. Pre-scaling should be

increased. (2) The product of Scale Capaci-ty and SPAN

is large enough so that during "times 10" integration,
more than 99 counts woulC be added t'o TOTA-L during a

single calculation of total. The values of Scale

Capacity and CALCON are unreasonabj-y set. A change to
a d.ifferent unit of weight should be considered.

2 - Gross l,Ieight Unoerflow. The analog signal of gross

weight from the load ce11 has gone negative. Possibly
a bad load cel1.

A.
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4-

Gross lrleight Overf 1ow. The analog signal of gross
weight, from the load. ceIl, has exceeded the A/D

converter's reference voltage. Possibly a bad load

ce11, more likeIy the problem is overloading of the
sca1e.

I1lega1 Scal-e Calibration. An attempt was made to
recalibrate using data outsid.e of a proper range. SPAN

and/or Scale Capacity may be too large. Auto Span

(non-electronic) may have been performed with ;:c weight
on be1t, or CALCON no'L set correctlv. This is a

"trapoed" error. (See note.)

5 - Divide Error. An arithmetic error occurred during a

divide. llost likely -uo be caused by too large of a

Scale Capacrty and/or SPAN being set. This is a

"trapped." error. (See note.)

6 - Remote Counter Overflow. The remote counier has lagged

behind the Cumulative Total by more than 255 ccunts.
The ccunt rate was too hiEh for t'oo iong or the Remote

Counter Divider is not set high enough. I:rcrease the
Divider, choose another unit of weight, or reduce the

scale loading.

7 - Power Failure Occurred.

power interrupi--ion, has

should sti1l be running

still- valid.

A power failure, or moi:lentary

been detected. ?he integrator
normalJ-y, with aIl- RAiY rralues

Default Constants Installed. A11 values in RI,I"I have

been reset to the "defauit" values used to init,ially
check-out the integrator. This would occur with che

first switch entriz when a flashing "HELP" is cispJ-ayed.

8-



NOTE: Occurrence of errors normally ooes not stop
integrator operation. "Trapped" errors, however,

will stcp integration and send. the integrator into an

idle state. Pressing any rnode button (except ENTER)

will exit the integrator from idle.

6.5.12 Remote Counter Output

The Remote Counter Output is a pair of terminals connected to a

relay. The relay is pulsed each time Cumul-atj_ve Total is
increased at a rate equal to or greater than 2z of Scale

Capaciiy. If the rate is below 2e,, no counts are sent to the
reIay. The Remote Counter Output (RCO) may be divided by 1, 10,

or 100 (i.e., 1, 10, or 100 counts in Ci.lTOT to produce one pulse
out.) Negative counts to CMTOT are not stored. The instructions
to operaie the RCO is contained in the time interrupt handler.
Every tenth of a second, I'ICTOT is compared to the R.emote Counter

Divider (RCD). If l,lCToT RCD, no pulse is produced. If IICTOT

RCD, then RCD is subtracted fron I1CTOT and one pulse is sent tc
the reIay. If counts are added faster than can be remo.red, these

counts will be saved in I4CTOT until the counts can be sent to the
relay and be removed from MCtOT. This "buffering" is providei to
accomodate nomentarlz bursts of counts. If counts are adoed at an

excessive rate for too long, MCTOT will overflcw (at 255 ccunts).
At each overflow, an error is reported to the Error liandler, and

256 counts or Cumulative Total are lost. (The counts are lost in
MCTOT - Cumulative Total and Reset Total and never affected by

any overflow cond.ition. )

A counter cal-led REI'IOTE i-s used to linit the maxinun'r output ccunt

rate to 10H2.



6.5.13 Current Output

The optional Current Output.(I,ZOut) board is driven by 10 static
(non-clocked) output lines from one of the processor,s peripheral
interface adapters. The output represents rate as a percentage of
Scale Capacity. The board itself produces 0 mA with a zero input
(output from processor) and, 22.75 mA with an inpur, value of 4095

(10 bits of 1's). The processor wi-1l scale the number it sends

out so that at a rate at 100? of Scal_e Capacity, the I/OIE board

sends out 20 mA. (2.75 rnA cf over-range available, corresponding
to a rate of lLLeo of Scale Capacity.) The processor will also
scale the number so that at a rate of 0r", the I/O\jt board will
produce 0 mA or 4 mA, depending on the curre:lt range set.
Negative values of rate will produce a 02 output. Ot,er-ranges of
greater than 1148 will produce the maxj-rnurn output.

6.5 .14 Aritirmetic Subroutines

A1I of the calculations performed by the int-egrator use the
arithmetic subroutines. The subroutines include 24-bLc and

48-bit binarlz add, subtract, multiply, and divj-Ce, plus
subroutines to ccnvert from bi-nar1z to "binary codei Cecimal "
(BCD) and visa versa. These arlti:metic routines offer resol-utiorr
greatlir in excess of what is required for integrating to the
specified accuracy.



CHAPTER 7

7 .O llaintenance

7.1 General

CAUTION

Your Integrator has a one-year warranty covering workmanship and parts

defects. Refer to the !{arranty, Page A/7 in the Appendix. Check with
the warranty or factory befcre doing any extensive maintenance or

modification which may void the warranty.

The i,licro-Tech Integrator is a solid state device, and as such, should
:require very little maintenance. The front panel can be wiped ciean with

a damp cloth, and if necessary, a mi-Id detergent (never use any abrasive

cleaners, especially on the display windows). As a preventative

maintenance, check that all wires, .o1ugs, and integrated circuits are

tight in thej-r connectors. Also keep the enclosure door tightly closed.

to prevent dirt infiltratlon.

7.2 Troubleshooting

7.2.L General Troubleshootino

Irlore of ten than not, a quick trisual

source of trouble. If a problem

foij-owing before proceeding to more

procedures:

inspection leads to the

does ti.evelop, check the

specific troubleshoot:ng

(a) Check power.

(1) Check that the Line t/oltage Selector Switch (S2) is set

for the correct line voltage.
(2) Check the Fuse (r1).
(3) Power switch (s4) oN.
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(b) Check connections.

(1) Check that all wires are tight in their field
terminals. (Liqhtly pull to check. )

(2) Check that the Power Panel- cable and Display Board flat
cable are firmly seated in their connectors.

(3) Check that the Remote Counter Relay j-s secure in its
socket on the Power Panel.

(4) Check that all socketed integraied circuits are fully
seated in their sockets.

(c) Check that all operating Parameter Jurtpers (;:- - J20) are

correctly positioned and seated. Refer to the operati-ng

Parameter Jumper Table A/5 and Location Layout A/5.1 in
the Appendix.

If a 'risual inspection does noi solve the problem, review Chapter

6 on Theory of Operation anC proceed to the followrng trouble-
shooting sections.

7.2.2 Troubleshooting - Problem lsolation

A systematic approach to 
"roubleshooting 

is necessary in order to
isolate the source of the trouble. The troubleshooting flow

charts in this manual are designed to a1low the user to learn

what is working in the system and use this lnformation to reveal

what is not working. Figure 7.0 is a troubleshooting flow

charter that should assist in isolating a problem to either the

weight or speed input sensors or to one of four assernblies:

(a) Power panel.
(b) CPU printed circuit board.

(c) Display printed circuit board.

(d) Current output printed circuit board (if useC).



7 .2.3

1)L

Power Suppllz Check

Refer to the CPU Board Schematic A/!4, CPU Board Assembly Drawing

A/15, and the Display Board Schernatic A/16 and Display Board

Assembly Drawing Arz15 in the Appendix.

P1ace the negative lead of a dc voltmeter on field terminal 15 on

the CPU board and the positive lead on terminal 17. (Note: If
there is a wire on terminal li, remove it for this test.) The

voltage measured between terminals 16 (com. ) and 17 should be

approximately +24Vdc.

the voliage measured between ierminal l-6 (com. ) and terminai 3

should be between +4.75 and +5.25Vdc. ?erminal 16 (com.) to
terminal 4 should be betr,seen -4.75 and -5.25Vdc.

Move the meter leads io the capacitcr (Cf) on the Displ-ay tsoard

(measure back side) . Place the negative '1 ead cn the negative

side of Cl- and the positive lead on the positive (+ marked) side

of C1. The meter should read apprcximatellz +28Vdc.

Reset integrator

?he Integrator can be reset by holCing the Ci.R key whi-le turning

the power off and then on. The only tl-me thai this should be

necessary is if the Integrator appears to be locked up a;rd does

not respond to the front panel mode buttons or kelzs, or when

checking the backup battery (see Section 7.2.6). NOTE: Resetting

i-nsta11s default constants--normal scale constants must be

installed for ccrrect calibration.



7 -2.5 Integrator Initialization ("HELP") and Error Clear

rnitializati-on of the rntegrator is necessary onry when che
rntegrator is first installed or if there has been a power
failure and backup battery failure at the sarne time. Both
Total and Rate displays flash ',HEL',, when initiarization is
necessary.

IIIO?E: Totalization stops when "i{ELp', is riisplayed.

rnitiarization consists of replacing the var-ues of TARE, spAN,
etc' with varues applicable to the installation. The defaurt
values are permanent and ar-10w the rntegrator to operate
"normal-1y" with predictable results for troubreshooiing and
factory quality control.

(a) Push any mode pushbutton below the displays. The tctal
display indicates "0", which is the cumulative Total derau1t
value- The rate display ind.icates the present rate in the
right five digits and an error code,,OBE', on the 1eft.
Error code "08E" indicates that the system has replaced. alr
operatingi constants with default ccnstants.

clear all errors (there may be more than one) by _cressing
the following mode pushbuttons and. keypad keys:

SET-UP (pushbutton)(12" (keypad)
EIIIER (pushbutton)

(b)

(1)
(2)
(3)

blank
n

XE (X=1-8)
or blank

00P
LIP
72P



BACKUP BATTERY CHECK

RECORD SCALE CONSTANTS.
POI.'ER GFF.
BATTERY 3.4-3.BVdc?

REPLACE
BATTERY,

REPAIR OR REPLACE
CPU BOARD.

REEET INTEGRATOR.
HOLD CLR KEY
I.'}IILE TURNIN6
POI"'ER ON.

CLEAR ERRORS.
POi.'ER OFF.
},AIT 15 SECONDS.

POI.'ER ON.
rHELP'
FLASHIN6?

CLEAR ERRORS

Flowchart Back-Up

Flgure 7.1

Troubleshooting Battery Check,



(c)

If the total display in Step #3 is b1ank, there was only one

error (08E). If the total display indicates a 1E thrgugh 8E,

there was more than one error. Push Enter until the total
display remains blank, indicating all errors are cleared.

The integrator is now initialized.

Back-Up Battery Check

Refer to Figure 7.1 showing back-up battery check flow chart. The

power must be off in order to check the back-up battery. If the
battery is bad, all scale constants will be lost--so please record,

the scale constants if you have not already done so. Turn the
power switch on the power panel off. Ileasure the battery voltage
by placing the leads of a qc volt meter directly across the
battery. The batterl, voltage should be between 3.4 and 3.8Vdc.
(Note: The voltage of this type of battery 

. 
does not slowly

decrease with age. lnstead, the voltage renai-ns relatively
constant and drops off rapidly near its end of discharge. ) Replace

the battery if the voltage is not correct. Reset the integrator by

pressing CLR as you turn the power cn and clear any errors (8E is
likely). Turn the power off and rvait about 15 seconds. Turn the
power back on. If "llELP" flashes in the displays, ihere is a fault
in the CPU board back-up circuit and the CPU board must be repaired
or replaced. If the displays do not flash "HELP", the back-up

battery and. circuit are okay.

Check Constants

The constants are values given to SET-UP (P) numbers that taj-Ior
the integrator to a particular installation or application. When

the integrator is f irst ini-ti-alized (see Secr-ion 7 .5) , the

constants are automatical-ly defaulted or changed to Defaul-t

Constants. The default constants are not "correct" for any

installati-on, but al1ow the integrator tc "work" (refer to che

Defaul-t Constants Table A/8 in the Appendix. )

7 .2.6

i -2.7



The constants can be viewed automatically
time.

Power ON.

Check Constants (scroil) :

(scrolled) or one at a

(a)

(b)

L Total Displa Rate Displa

(1)
(2)
(3)

Set.-Up
"0" or NO KEY

"::"'

Blank
tt

Constant
Value*

00P
00P
Constant
(P# )

*]'f***
Auto-
mati-c
ScroIl
*****x

18835 01P
47797 02P
2400.0 03P
270 05P
24 o6P
2 a7P
3 13P
0--20 14P
0 15P
1 16P
*default constants shown.

Rate Display

Set-Up 0 autornaticalll' scroil s through all constants,
displal,ing each for 3 seconds. The rate display indicates the
cons'Eant P code and the total_ orsplair shcws the constant
va1ue. ?he integrator aui.omatically returns to the F.Uli rncd.e.

(c) Check constants (one at a time)

(1) Check i"lanual Tare Constar:t (iP) :

# rqy Toial Display

(1)
(2)
(3)

Set-Up
rt 1il

Enter

BIank
I

JI{gJI
1;lfrrtr

(present manual tare
value. )

00P
01P
C1P



(2) Check Manual Span Constant (2p),

(1)
(2)
(3)

u 2tt
Enter

Set-Up# (#=pcode)
constant value for the p

Lamp Test

B1ank 00p
" o2P

IrIJU!itrtrf,r
(present manual span value)

causes the total display to indicate the
ccde shown j-n the rate display.

7.2.8

11o

Pressing the LAI'IP TEST mode button shoulC cause the total and rate
displays to alternatellz flash all eights and al_1 decimal points.
At the same time, all of the mode button indicator lamps should
fl-ash on and off together. If the LA-llp rEST reveaLs a d.isplav or
mode lamp failure, replace the display board.

Internai Test

rnternal Test is a buitt-in system d.iagnostj_c test of the micro-
processor and its software (prograrn). Thrs test uses internal
weight and speed signals and runs for about 30 seconds.

(a) Do an Internai Test:

Displ-a

(1)
(2)
(3)

Set-Up
r 11[
Enter

Blank

Counts up from 0

and stops at 2824

00P
11P
11P Counts up

and stops
aL 6279

Both total and rate displays wilr count up to specifi-c numbers

and stop. If the total display stops at 2924 and the rate
dispray at 6279 (dlsregarding zeros and d.ecimal- points) the
lnternal test was successful and the microprocessor and

program are funct.ional.



SPEED INPUT CHECK

POITER Ot{.
NORi.IAL BELT SPEED.
PRESS SETUPI 4T ENTERT ENTER.

TOTA. DIEPLAY
COUNTINC UP
FROI.I ZERO?

NO BPEED INPUT.
CHECK SPEED SENSOR,
trlRIN6r At{D COi'S.IECTIONS

EPEED INPUT 13 OK. BAD SPEED INPUT SECTION
OF CPU DOARD.

Flowchart Speed InPut Check

Figure 7.2

Troubleshoot i-ng

REPAIR
OR REPLACE.



7 .2.10 Speed Input Check

Refer to the Speed Input Check Flowchart in Figure 7.2. In order
to check the speed input, the power must be oN and the belt running
at normal speed. The speed signal is a series of pulses from the
speed sensor. These speed pulses can be viewed. by performing the
first part of an Acquire Test Duration operation (the test duration
is a certain number of speed pulses).

Power ON.

Normal conveyor speed.

Check Speed Input:

Key Total Display Ra"ue Displav

(a)

(b)

(c)

(1)
(2)
tJ,

(4)

Ca]- -lIn
[, rr

Enter
****Enter lamp

Enter

Blank
I

il

flashes****
Counts Up
from 0

00P
04P

04P

If the total display is ccunting, speed pulses are being input
aad checke<i by the integrator. The total display not counting
indicates either that. the speed sensor is not ,l>roCucing puises

or that the speed input isection of the CPU board is faulty,
in which case, the CPU boarC must- be replaced.

NOTE: Check for too large of speed prescale setti-ng.

Press Set-Up to end the speed input check.



I.IEICHT INPUT CI{ECK
(NOTET EFFECTS ZERO CALTBRATION}

POHER Cl.l.
PRESS SETUPI ENTER.
PRESS OT ENTER.
PRESS SETUPT IOT ENTER.

REPAIR
OR REFLACE.

DOES TOTAL DISFLAY READ BETT.'EEN
I AND 6b,B1I AI{D DOEB READING
INCREAEE I.'ITH ADDED I.'EI6HT?

I.'EI6HT INPUT
Ig ol{.

BAD EXCITATION
INPUT fi
CPU BOARD.

TS I{EI6HT SENSOR SIGNAL
VOLTAGET TER],IINALS T AND

LES3 THAN 6.5Vdc?

8AD T.IEIGHT
INPUT ON
CPU BOARD.

I.TO T{EI€HT INPUT.
CHECK I.'EIGI{T SENSORT
I{I RESr AI.ID C(NNECTIONS.

IS T{EIGI.IT SENSOR EXCITAION
VOLTAGEI TERI.TINALS 3 AND 4

?.5 TO lB.5 Vdc?

Flowchart Weigh

Figure 7.3

Troubleshooting Input Check



7.2.11 weight Input Check

Refer to the !,ieight Input Check Flowchart in Figure 7 .3. The

weight i"nput is checked by setting the integrator zero to 0

and viewing net as indicated on the total display.

(a) Power ON.

(b) Normal conveyor speed.

(c) Empty belt.
(d) Check weight input:

# Key total Display Rate Display

(1) Set-Up ## (o1d #) 00P
(2) tr 1'r " 01P
(3) Enter " 01p
(4) '!io. 0 01P
(5) Enter 0 (new #) 01p

*,r**Manual tare is now set to 0****
(6) Set-Up Blank OOp
(7) rr10'r " 1op
(8) Enter I - 65504 (net) 1Op

The total display indj-cates a number which represents the

"weight" as seen by the weight input. A total display reading
of 1 - 65504 indicates a correct weight input., and the number

displayed will increase with added weight and decrease with
weight removed. A total- display reaCing not w:_thin 1 - 65504

indicates a weight sensor, wire, or weigfht inpui fault on the
CPU board. Press Set-Up to end the weight i-nput check.



7 .2.72 Current Output Check (optional)

Refer to the Current Output Check Flowchart in Figure 7.4. The

current output is checked by measuring the output at "zero" (0 or
4mA) and at a known span. The power to the integrator must be on

and running at zero rate in order to check the current ou+-put

zero. if the rate dispray is not zero, manually zero the scale
or do an AUTo zERo. Replace the wires on the current ouiput
terminals 19 and 20 wich the leads of a dc milliamp meter
(terminal 19 negative). Determine the current out range (o tc 20

or 4 to 20mA) set in the integrator by pressing Set-Up, 74, and

Enter. The total display will i-ndicate "0--20,' for 0 to 2CmA and

"4--2O" tor 4 to 20mA range. The meter should indicate either 0

or 4mA, depending on the current range set. If the meter d.oes

not read correctly, the current output board is faulty and inust

be replaced.

Lf. a curreni out zerc check is okay, the span must be checked.
Add a known weight to the scale in order to proouce a known rar-e

signal. Press RUN and determine vihat percent of fuli scale the
known wsight represents. For exarnple, a reading of 10 rvith a

scale capacity of 100 would mean that che known wei-g.ht represen'us

10 percent of the scale capacity. The neter on the curren+-

output shoul-d. indica-ue the same percentage of its range. If the
above example is used and the currenr- output rarlge was 4 to 20rnA,

then the meter should read 10 percent of i6 (20 mj_nus 4), or
5.6riA (1.6 plus 4). If the meter Coes not indica-.e the correct
current output, repair or repiace the current output board.



CURRENT OUTPUT CHECK

POHER ON.
NORHAL SPEED INPUT.
O (ZERO} BATE DISPLAYED.
DI SCONNECT I.II RES FROT.I
TERI.IINALS I? AND 20.
COM{ECT medc IIETER TO
TER}.IINALS I? AND 20.

ZERO CURRET{T CI{ECI{

g RATET AUTO ZERO IF NECESSARY.
PRESS SETUP, I{T EilTER.

TOTAL DIgPLAY READINGg--n oR 4--29?

}ETER READING
I OR 4ma

AS ABOVE?
CURRENT OUPUT
BOARD BAD.
REPAIR Ofi REPLACE.

CURRENT OUTPUT ZERO IS OK.

EPAN CURRENT CI{ECK

ADD KNOI.'TilEIGHT TO SCALE.
PRESS Slu0{.
DETER},II}IE RATE DIEPLAY
READING IH TERH3 OF Z OF
BCALE CAPACITY.

DOES T-IETER READ CORRECT
Z OF CURRENT BANCE?

CURRENT OUTPUT
BOARD 16 ON.

Troubleshooting Flowchart Current Output Check

Figure 7.4

START



7 .2.13 Install Constants

The constants that tailor the integrator to a particular instal--
lation must be entered when the integrator is first installed or
whenever the back-up battery is repraced. ?he design constants for
a particular instar-lation are provided by the factory or are
determined by the user using the Ramsey scaie system Manuar. These
constants are recorced, on the scare data labe1 located on the
inside of the l-ower front,oanel. A sample of the scale d.ata label
is shown on page A/9 of. the Appendix.

Install constants:
(a) Power ON.

(b) Normal conveyor speed.
(c) Empry belt.
(d) Instalr constant rralues:

Ral- D-; qnl:rr

\r/
(2)
i/a\

(4)
(s)

Set-Up
xx (P code)
Enter
"X:{XX" (new value)
l'r1-ar

Repeat steps 1 through
example, to instal_1 a new

4 for each

manual zero of

00P -----
XXP (P coi.e )

xxP -----
xxP -----
xxP -----

new const.ant value; for
il1?q^nI.

Blank

xXxX (o1d
XXXX (new
XXI<X (new

value )

value )
.ralue)

(1)
( )\
(3)
(4)
(s)

qa+ 
-Il^rr1" (manual zero)

Enter
" 77 520"
Enter

l,lanual zero i-s now

Blank

xxxxx
17 520
t7 520

" 17520"

(o1d value)
(new value)

00P -----
01P -----
u-LP -----
01P -----
01P -----

4 rz---



7.3
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Assembly Replacement Procedures

7 .3.1 Chassis

'7 1)

Refer to the Final Assembly Drawing on page A/23 in the
Appendix.

The integrator chassis can be removed from the enclosure by

first turning off the power source feeding the integrator and

removing all of the wires from the field terminals. Open the
upper and lower fronl covers and remove the 4 chassis mounting

screws, one in each corner. The chassis can no\^/ be lifted out
of the enclosure. Reassemble in rel,'erse order.

Power Panel

Refer to the Chassis Assembly Drawing cn page A/22 of the
Appendix. In order to re:nove the power panel, the chassj_s must

be removed from the enclosure (see Chassis Section 7.3.1).

Disconnect the cable connecting the power panel to the CPU

board (J3). Loosen the 2 screws (#22) attaching the power

panel (#1) to the chassis side plate (#3). Remove the 4

transformer mounting screws (#18) fron the chassis side of the

transformer. The power paneL/Lransformer assembllz can now be

removed from the chassis. Reassenble in reverse order.

CPU Board.

Refer to the Chassis Assembliz Drawing on page A/22 of the

Appendix. Note: The chassis must be renoveC from the

enclosure before the CPU board can be removed. Refer to
Section 7.3.L detailing chassis removal.



1?A

To remove the cPU board, first disconnect the power paner
cable from connector J3, and unplug the flat ribbon cable from
connector J1. Remove the 2 screws (#ZZ) attaching the voltage
regulator (#4). PulI the socket- from the reguJ-ator ^oins and

remove the regulator from the chassis panel. Remove the 6

screws (#5) attaching the CPU board to the chassi_s. The CpU

board can now be removed from the chassis. Reassemble in
reverse order.

Display Board

Refer to the Chassis Asserrrbty Drawing on page A/22 of the
Appendix. Note: The chassis does not need to be removeC from
the enclosure in order for displaT board rernoval.

Turn power off and unplug the flat rrbbcn cable from Jl- on the
cPU boarc. Remove the 4 display board mounting screws (#20)

and rem,ove the display board from the upper cover. R.eassernble

in reverse order.

Current Output Board (optionai)

The Current Output Board plugs onto the pins of connec-"cr J2

of the CPU board and is held in place by 3 nylon snap-in
spacers. To remove the current output board, firsi turn the
power off and soueeze the tops of the spacers to enable the
current output board to rift frcm the cpu board. R.eassemble

in reverse order-



WARRANTY

The seller agrees, represents, and warrants that the equi-pment deli-vered
hereunder shall be free from d.efects in material and workmanship. Such

warranty shall not apply to accessories, parts/ or material purchased. by the
sell-er unless they are manufactured pursuant to seller's design, but sha1l
apply to the workmanship incorporated in the instal-lation of such items in
the complete equipment. ?o the extent purchased parts or accessories are
covered by the manufacturerts warranty, se11er shal1 extend such warranty to
buyer.

Seller's cbJ-igation under said warrancy is conditioned upcn the return of
the defective equipment, t.ransportation charges prepaid to the sel-ler's
factory in St. Paui, llinnesota, and the submission of reasonable proof to
seller prior to return of the equi-pment that the defect in :naterial and

workmanship shall be presented to sell-er as soon as such alleged errors or
defects are discovered by purchaser and sel-ler is gi-ven opportunrty to
investi-gate and correct alleged errors or defects, and in all- cases, buyer
must have notified seller thereof withi-n one (1) year after del-ivery, or orje

(1) year after installati-on, if the install-ation was accompl:-shed by the
seller.

Purchaser agrees to underwrite the cost of any labor required for
replacement, including t j-ne, trave,' , and. living expenses qf Ramselz F:-el-o

Service EnEineer at closest factory base.

Said warranty sha1l not apply if the equiprnent shall not have been operated
and maintained in accordance with the sell-er's written instructions
applicable to such equipment, or if such equipment shall have been repai-red
or altered or modified without seller's approval; provid.ed., however, that
the foregoing limitation of warranty insofar as it relates to repairs,
alterations, or modifications shail not be applicable to routine preventive
ana corrective maintenance which normal ly occur in t-he operaticn of the
equj-pment.

Warranty

A/L



RETURNED MATE RIAL AUTHORIZATION

NOTE: This completed form must accompany shipment.

DATE:

Date of original purchase _ I
month year

Customer ship Prepaid to:

RAMSEY ENGINEERING COMPANY
1853 W. County Rd. C
St. Paul, MN 551'13

Description of returned equipment

Model No.

Serial No.

Reason for return (Specify rnalfunction in detail)

Return to:

Phone Signature

Complete and exact malfunction information will expedite return of unit.

ReEurn Authorization Form

A/2

Title



\ _

PARTS ORDER.I}iG

::-=:__ -:'--:raa--"-= -.---- -i--rr q --....D1ete stock of spare :::--s ::-: :an norr.lally ship
-.--:- -.--'-l*- J-r ----.-I- ::-= ;:5.<- no day :aon recei-pt of an orca: .

.,:-=--- r:--'::-':-: :a5ts tc :ile factory for re.a:: -: :=:-acement, the Return
li=-_=:- .- .:.:-----::_::::cn fc::-- should be attac::e: -_a ---:.= :art (s) .

::= ::'---:=- =::--:a--ions, :.amsey sugges-us :::a-- --:-= ?urchaser rnaintain in

- stcck ----.: j: - --'.i::-; =ssembli:s:

ltem No.

l-

1

1

3?- 3card DC-133A-B011 Bi2g
::s:-=i, tsoarc 107033A-ts001- 8126
Cu:==:.: Outpu-- 3card D07033p^-3C2i 3730
(op--:::aI )

Spare Parts Recommendations

A/j



Jumper Positi-ons Operating paraneters

w1 , w3, l,l7 *Strain gauge l-oad cell tlz-pe weigh'" input
selected. (Strain gauge wr--h ratj-ometric
reference. )

Special inpuc (Oma to 1C:,L, non-raii-ometric)l{2, v14, i{8

W6

r{5

*Voltage or current ty:e spr:eo sensor
(0 - 1.2k:Hz)

Contac-u cr var,e swi-,ci tlrpe speed sensor
(0 - 30Hz)

W19, lV20 *Local- excitaticn sensing (under 2C0 f:. ircn load
cell to integra--o=) wi.th jumpers i,/19 and if2O
installed.

Remote excitation sensang (over 20C ft. from }oad
ce11 to integrator) w:rh jumpers W19 and W20
removed. l{ote: Speci-al 6 conductor shielded load
cetl cable nust be used.. Consult the factory.

!v9 *Iruto Zero TrackinE i.isabled. Operator assrs--e:
zeroing onr y.

i'i10 Auto Zero Track:rg enable,:. C3:tti::icus unassisted
aut-o zeroing if :he net we:-;;:-- c: -ur€ scale j-s less
than or equal :t 2e; of :::e sca e capacity 5or ac
ieast one test duration, whlie the integrator is in
the RUN mode.

r.T1 1 *rr'r"i6rr t:/pe SOli de'rices ::-sr=ll-ec ' n J8 , L9 , anC
U1C sockets. StanCari..

I,I14 "2722" type ROM devrces install-ed i;r -3, -9 sccke:s
(U10 is always "27L6".) Non-standard, spe:ial-
application.

i',J-18

r{17

*Scardard RCl.{ software.

Spec1al, non-standard, P'ol,l software.

*"standard"

Cperaling Parameter Jum,oer Table

A/4



ON WlO to--l \/g OFF

WEIGHT SENSOR

",EIGHT 
SENSOR

SPEED SENSOR
WEIGHT SENSOR
SOFTWARE

SPECIAL
STRAIN GAUGE

CONTACT
STRAIN GAUGE

SPECI.AL

w8 rtr'r 1ry9
w1 lfd'l !v2
w5 E:n w6
w3 ret w4

w17 6-ilt 1y16

STRAIN GAUGE
SPECI.AL
VOLTAGE
SPECIAL
STANDARD

Operating Parameter Jumper Locations

Al4 .L



0-

1-

1E

3E

AI

5E

6E

8E

ltro errors present.

1i-kely to be

set. ?his is

Beit' pulse count overflow
Gross weight und.erflow

Gross weight overflow
i1Iega1 scale calibration
Di-vide overfl-ow

Remote mechanical under/overfl_orq

Power failure occurred

Default constants instalied

count Rate overflow. Tvo condj-tions may cause this. (1) ?he beri
pulses are entering the 6809 (after pre-scdlir,g) too rapioly. pre-
scaling shcurd be increasec. (z) The prcouct or- scale capacity and

sPAN i-s larEe enough so that curing "times 10" integration, more than
99 counts woulo be added tc TorAL our:-ng a single calculation of
tota1. The values of Scale Capacity and CAICCN are unreasonabh, sel.
A change to a different unit of weight should be ccnsicered.

2 - Gross lleight Overflow. The analog si-gnal of gross weight frcm the
l-oad cell has gone negative. possibly a bad load cel_i.

-? - Gross trnieight Overflow. The analog signal of gross weighi, frorn the
load ce1I, has exceeded the A/D converter' s reference voitage.
Possibllz a bad lcad cel1; nore like1y the prcblem is overloaoj_nq of
the scaIe.

4 - Illegal Scale Calibration. A-'r att.empt was naoe to recalibrate using
data outs:-de of a proper range. SPAIi arC/ot Scale Ca:acitiz rnay- be too
larEe. Auto Span (non-electronic) nay have beee perfo:ned with nc

weight on belc, or CALCON not set, correcf-.1 v- Thjs ic a ',trappeC"
errcr. (See note. )

5 - Divide Error. An arithmeric error occurreC during a divide.
caused by .uoo large of a Scale Capacity and,/or SpAll being
a "trapped" error. (See note.)

Error Codes

A/J



6 - Remote Counter Overflow. The remote counter has lagged behind the
cumulative Total by more than 255 counts. The count rate was too high
for too long or the Remote counter Divider is not set high enough.
fncrease the Divicer, choose another unit of weight, or reduce the
scale loading.

I - Power Failure Occurred. A power failure r et momentary power

should sti1l beinterruption, has been detected. The integrator
running normally, with all RAM values still valid.

8 - Default Constants lnstalled. AlI values in RArvl have been reset Lo the

the integrator. This

a flashing "HELP" is
failure.

t\Tr]rllra . occurrence of errors normal-ly does not stop integrator operation.
"Trapped" errors, however, wi-11 stop integration and send the
integrator into an idle state. Pressing any mode button (except

ENTER) will exit the integrator from idle.

Error Codes

i /E 1b/J.L

"defauIt" values used to initialty check-out
will occur with the first swicch entry when

displayed, and in the event of a backup battery



Set Up Codes Description

gg SCROLL Automatically scrolls through al1 constants on a
three second interval per constant.

91 MANUAL zERo Examine and./or chanqe the value of zero.
Set-Up Codes

92 IaNUAL SPAN Examine and/or change the value of span.

g3 scALE CAPACITY Examine and,/'or change the value of full_ scale
capacity.

94 ACQUTRE TEst DURATToN Acquire test duration based on a specific annount
of belt travel

95 MANUAL TEST DURATICN Examine and,/or change the value of t.esr duration.

96 CALIBRATION CCNSTAI,IT Examine and,/or change the value of calibration
constant. "EL" in upper display indicates
electronic calibration constanc in use.

97 Dtu'4PING Examine and.,/or change the value of rate fil-ter
damping. Dampens only oisplayed rate and optional
rate output.

p8 RESET TOTAL Displays ana/or resets the resettable toial.

99 MATERIAL CALIBP.ATIOI.i Acquire and store actuaL weight from belt scale
for iater cori,parison ro a batch-weigi:ed, .zalue of
the same rnaterial.

19 NET Displayzs the net weight - gross minus tare in
non-engineering units.

11 TillrEDtrIr mFCmI4 IrIr!:utru !!Jl

12 ERROR CLEAR

Test internal operation of the microprocessor.

To clear error code and error status aft.er an
error has been detected.

13 SPEED PF.ESCALE Examine anC/or change r-he value of belt speed.
prescale.

14 CURR.ENT RANGE Examine and./ot change the present current output
range. 0-20 or 4-20 ma.

15 CALIBRATIOIUODEL Examine and/or change the selected. method cf
performing AUTO SPAN. Electronj-c calibratj-on or
weight stano.ard.

16 DIVIDE OUT Examine and/or change the cumulative output to
remot.e counters by a factor of 1, i0 or 100.

17 POS? SPAN Compute and ins-uaLl a new Span using data acquired
durinq a previous Material Calibra+-ion operation.

Set-Up CoCes
A/o



NAME

TARE

SPAN

Scale Capacitl,

Test Duration

CALCON

Rate Filter
Damping

Reset Total

Current Range

Cal-ibration l4ode

Counter Divider

Post Span

Cumulative Tctal

SET-UP CODE

01

DEFAUI,T VA]-UE RE}IARKS

1883 5 Value from A/D at
lmv/v input

Produces Fullscale
Rate for 2nv/v Input

Counts,/hour at 1002

Belt pulse count for
l/10O hour at 60 ts2,
with i8 Prescale

l/lOC of Scale
Capacity

Damping so that .-ine
to stable reading =
? caa

Resettable
Cumulative lieight

Range - 0-20mA

Auto Span using
l'ieigh:s or Cha:n

Divide by i

Previous llaterial
Test (09) Span Data

Non-resettable
Cumulative lreight

o2

03

n(

UO

o7

08

47791

2400.0

270

I"laterial 09 0 .cmount of mater.i al_
Calibration in last material

tesl-_

Speed Prescale 13 3 Divi{e input speec
by 2', or 8

!4

15

L6

L7

Default Constants
A/7

0

0



Add.ress - Functi-on Decode Table

Add.ress Function Device
AAAAAAAAA
15 14 13 12 11 102l_ 0
000xxxxxx RA]4 u14, u15
001XXXXXX (not useo)
0100000xx PIA (A/D, Keypad) u7
0100001xx PIA (I,/Out, Display)
01lXXXXXX (nct used)

tlaa

100000xxx Pushbutton Ind.lcators
100001XXX Total Display tr^7rite
1 0 0 0 1 0 X 0 1 A,/DReadHiqhBvLe U6
100011X10 A/D Read Lo B_vte U6
1 C 0 0 1 1 X X X LowerDisplayl^lrite
100100xxx Remote Total PUlse u21
101XXX:<)<X ROM u10110xxxxxx ROM U9
111XXXXXX t(u1v1 U8

I 
- 

hr^hr rr4Yrr

2-low

X - don't care I

Aoi.ress Deccde Table

A/8
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QUICK REFERENCE CAFO
MICRO-TECH

iNTEGRATOR IIODEL 10-201
RAMSEY E}JGINEERTNG COMPANY

l,lanual Zero -

Planual Span -

Auto Zero -

Auto Span -

Set-Up T,ist -

Press fsEf ue E iElrrEE . old. zero
ner{ zero, press IETif'E-Rl . New zero

Press trre E EmrEF'] . o1d span
new span, press IEETEEI . t,Tew span

in total display. Key in
in total display.

in total display. Key rn
in total display.

Press EUE-ZEEO . press iaufdzEirTl again ro srart. Enter
lrght and total dispiay flashes when finished. press IENETR-I
to compute and install new zero. New zero j-n rotaL cisplay.

Fress lETdEffil , press tETO-SpaM again to srart. Enrer
right and total cisplay flashes when finished. press i'EFrmlto compute and install new span. New span in total display.

Press IEET-U-FI I_ETTEHI . set-up cooe in rate display, stored.
number in tot.al display. Three seconds for each set-up code.
Autonati.cally returns to Run wi-ien f :nished.

Quick Reference Card

A/L0
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