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TIME UNIT FACTOR

Current Time Unit Desired Time Unit Factor
minutes seconds 6000
minutes minutes 1.00
minutes hours 0016667
minutes davs 0.00065944

hours seconds F600.00
hours minutes G000
hours hours 1.00
hours days 0.04 16667
FLOW UNIT FACTOR
Current Flow Unit Desired Flow Unit Factor
mL (milliliters) mL 10000
mL L 0.0010
mL US Gallons 0.0002641%
mL Fluid Ounces 0.033814
L {liters) mL 1000.0
L L 1.0000
L U5 Gallons 0.26418
L Fluid Cunces 33,814
US Gallons mlL 37854 ]
US Gallons E 37854
US Gallons US Gallons 1.0000
IS Gallons Fluid Ounces 128, 0000

If this all seems confusing, please note the following examples:
EXAMPLE ONE

A certain Model 101-7 Flo-Sensor is rated from 0.1-2.0 L/min. The pulse output
of that particular sensor is 274 PPS (@ 2.0 L/min (each sensor will vary in pulse
output). You want the Model 220 to display rate in mL/min. The formula would
look something like this:

2 I I
T X 74

0.0072993

EXAMPLE TWO

A certain Model 102-9 Flo-Sensor is rated from 1.0-10.0 L/min. The pulse
output of that particular sensor is 473 PPS @ 10.0 L/min {each sensor will vary
in pulse output). However, you want the Model 220 to display rate in
Gallons/min. The formula should be used this way:

i

10 4 036418 1 = 0005585
A X 473

EXAMPLE THREE

A certain 105-5G Flo-Sensor is rated from 1-10 GPH. The pulse output of that
particular sensor is 347 PPS @ 10 GPH (each sensor will vary in pulse output).
However, you wish the Model 220 to display rate in mlJ/second. Use the
formula like this:

0, 37854 _ - 0030303
L X Te00 X 347

When you derive your particular Rate Multiplier using the formula and/or
examples above, write it down - it will be entered into screen #3 of the Model

220 later.

3.c Figuring the Totalizer Multiplier

The Totalizer Multiplier is the number that the Model 220 uses to interpret
pulses into total flow accumulated. To determine this factor, first no:..,nn.m“n
100%: flow rate of the Flo-Sensor (listed in the manual of the Flo-Sensor) into
the units in which you wish the Model 220 to display total flow. Use the
following formula to figure the Totalizer Multiplier:

100% Fated Flow X Mew Flow Unit Factor
Pulse Ourput (PPS) Tolalizer Time Factor

where 100% Rated Flow = 100% flow rate of Flo-Sensar, where pulse output
is given (Ex: 2.0 L)
Pulse Output = Marked pulse output of sensor at 100% flow (PPS)
New Flow Unit Factor = see table on page 6
Totalizer Time Factor = see table below

TOTALIZER TIME FACTOR

Time Unit Sensor was Calibrated For Totalizer Time Factor
minutes &0

hours 3600

If this seems complicated, take a look at these examples:
EXAMPLE ONE

A certain Model 101-7 Flo-Sensor is rated from 0.1-2.0 L/min. The pulse output
of that particular sensor is 274 PPS @ 2.0 L/min (each sensor will

5
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the T/R button and the RST button simultaneously. The far left digit on the
sereen should now read “4”,

Screen #4 makes up for any lost decimal places in screen #3. For this screen,
divide the exact number you entered in screen #3 by the actual Rate Multiplier.
For example, if your Rate Multiplier is .004321, you should have entered
%4 321" in screen #3. To determine screen #4, divide 4.321 by 004321, which
gives you 1000. The result, in this case 1000, determines how many zeros after
the decimal point you should have in screen #4. Since 1000 contains 3 zeros,
screen #4 should have 3 zeros afier the decimal point; screen #4 would read
“0,000”, If the result of dividing screen #3 by the actual Rate Multiplier equals
one, then sereen #4 should not have a decimal point.

When this is completed, move on lo screen #5 by pressing both the T/R button
and the RST button simultaneously. The far left digit on the screen should now
read “57.

The far right value of screen #5 should be “17. If it reads “107, press the RST
button to change it to *17. When this is completed, move on lo screen #6 by
pressing both the T/R button and the RST button simultaneously. The far left
digit on the scrcen should now read “67.

Sereen #6 allows you Lo disable/enable the front panel reset button.  This button
resets the totalizer value to zero, If you wish to disable this button, use the RST
button to make screen #6 read “no R, [T you wish the button to operate, screen
#6 should read "R".

NOTE: Il the front panel reset button is disabled, the totalizer may stll be reset
by connecting the rear terminal pin #4 (RST) to pin #1 (GND).

When you are finished programming the Model 220, disconnect the
programming jumper (running from pin #1 to pin #5).

d.e Making minor changes in calibration (af the display)

[T you notice a small ervor in the display of ecither rate or total Mow, a small
change in the Rate or Totalizer Multiplier may correct the problem.  To
establish the error, you must provide a constant, steady signal to the Model 220
Display. This usually means putting a steady, constant flow through the Flo-
Sensor that the display is connected to. Higher flows (within the flow range of
the Flo-Sensor) will allow you to more accurately correct the error.

To recognize the error, the display should be in normal operating mode, not
programming mode. With a constant signal, the Model 220 will display a
constant rate and will totalize flow steadily. [ you are experiencing a minor
error in the Rate display, set the display to show rate (sec Operating

n

Instructions). If you are experiencing a miner error in the Total Flow display,
then set the display to show total flow.

With the display in the correct mode, measure the amount of flow passing
through the Flo-Sensor in exactly one minute. Compare this to what the Model
220 shows. [f there is a small error, correct it by dividing the actual flow by the
indicated flow. Take that result and multiply it by the factor located in screen #1
or screen #3, the Totalizer Multiplier and Rate Multiplier screens, respectively.
[f you are correcting a minor error in the Totalizer function, then multiply it by
the factor in screen #1.  1f you are correcting a minor error in the Rate function,
then multiply that number by the factor in screen #3. The final result should be
programmed into the appropriate screen as outlined in Section 3.d. Mo decimal
points should need to be moved for cormections of minor errors,

As an example, a Model 220 display indicates a flow rate of 5.0 L/min when the
flow rate is actually 5.2 L/min. If you divide 5.2 by 5.0, you get approximately
0.962. The Rate Multiplier in screen #3 is currently 1.345. If you multiply
0.962 by 1.345, you arrive at 1.294. This number should then be programmed
inte screen #3, and the minor error will be corrected.

Section I'V. OPERATING INSTRUCTIONS. ....ccccveeevenn.

The entire operation of the Model 220 is dependent on the two buttons located
on the front panel. The unit will not operate in programming mode. 1f it is
currently in program mede (with a jumper from pin #1 to pin #3), then remove
the jumper and the Model 220 will automatically exit program mode and return
to normal operation.

Two screens are available on the Model 220. The Totalizer screen displays the
accumulated pulse inputs, or total flow. This unit will totalize up to & digits,
automatically blanking any leading zeros. The Rate screen shows the current
process, or flow rate, passing through the Flo-Sensor the display is connecting
to. This screen updates every 0.7 seconds. To determine which mode you are
currently in, look at the far left of the display. If the letter “R” is displayed there,
then the Model 220 is displaying rate. If there is no *R", then the display is
showing total flow. To toggle between the two modes, press the T/E button.

If you are currently in Rale mode, the RST button and/or reset terminal have no
effect, [f you are operating in Totalizer mode, then the RST buttan will reset the
totalizer back to zero. If this button has no effect, it may be disabled (sec
Programming Instructions). The totalizer may also be reset by momentarily
connecting pin #4 (on the rear of the unit, RST) to pin #1 {also on the rear,
GMDY. This function cannot be disabled.

If the totalizer is not reset before all § digits read *97, then it will roll over back

to zero and continue monitoring total fow,
I



Section V. SPECIFICATIONS.........cccccvuvinvnssnsissniscsssnnans

Power: Internal battery: 3VDC, lithium
Typical life expectancy of five years
' Replacement Part: 220-01-01
Physical: Operating Temperature: 1-35°C
Operating Humidin: 90% Non-Condensing
Weight: 2.2 oz. Net
Display Size: 0.43" high
Front Panel Rating: NEMA-4X, when mounted as directed
Case Material: Cycolac X-17
CE Approval: EN55011, EN50082-1(both under 89/336/EEC)
Totalizer: Type: 8-digit, Up counting
Sealer: 0,0001-100.0000 (0.0000 scales by 100)
Decimal Point: 5 positions, programmable
Rate: Type: 1/Tau, 4-digit
Scaler: 0.001-9959
Decimal Point: 5 positions, programmable
Aecuracy: £0.2%
Updaite Time: 0.7 seconds
Zero Time: 10 seconds
External Location: Rear of unit, pin #4 (RST)
Reset Input: Min. Low Time: 110 msec
Min. High Time: 190 msec
Count Input:  Location: Rear of unit, pin#3 (IN A)
Speed: 10 kHz (@ 30% duty cycle
Impedance: 27 kOhm at 3.0 VDC
Valtage Thresholds: High — 1.0VDC (Max)
Low -- 0.7¥DC (Min}

Section VI. GUARANTEES........cccusureuressssssssasasssssssnares

If at any time within one year of shipment, but not thereafter, it is proved that
any part of the equipment furnished by us was defective when shipped by us, we
will replace the same free of charge, F.O.B. our plant. Notice of this claim must
be made to us within one year after delivery. Our liability is limited to
replacement of such defective paris or eguipment. There are no guarantees or
warranty expressed or implied other than those herein specifically mentioned.

MeMillan Company shall herein not in any event be liable for any consequential
damages, secondary charges, expenses for erection or disconnecting, or losses

resulting from any alleged defect in the apparatus.

It is undersiood that corrosion or erosion of materials is not covered by our
guarantee, Batteries are not covered by our guarantee,
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Appendix B. DIMENSIONS.

{1.531)

2560

12345678

171

(FETAl

158

=l o %

ttttt FEAEEREER IR ERE R R R RAE RS ERTRRAY

Appendix C. RETURN INFORMATION.........oevn..

If it is necessary to return a McMillan Company product for service or repair,
please contact us at:

MeMillan Company
Customer Service Depariment
7075 RR 2338
P.0. Box 1340
Georgetown, Texas T8628 U.5.A.
Phone: (512) 863-0231
Fax: (512) 803-0671

Printed in U5 A,



