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Precautions

READ this manual BEFORE operating or servicing this equipment.

FOLLOW these instructions carefully.

SAVE this manual for future reference.

DO NOT allow untrained personnel to operate, clean, inspect, service or tamper with
this equipment.

ALWAYS DISCONNECT this equipment from the power source before cleaning or
performing maintenance.

CALL Parker Customer Service for parts, information and service.

1 WARNING

DISCONNECT ALL POWER TO THIS UNIT BEFORE INSTALLING,
SERVICING, CLEANING OR REMOVING THE FUSE. FAILURE TO DO
SO COULD RESULT IN BODILY HARM AND/OR PROPERTY

DAMAGE.
i /1 CAUTION
\ OBSERVE PRECAUTIONS FOR HANDLING ELECTROSTATIC
SENSITIVE DEVICES.

1 WARNING

ONLY PERMIT QUALIFIED PERSONNEL TO SERVICE THIS
EQUIPMENT. EXERCISE CARE WHEN MAKING CHECKS, TEST AND
ADJUSTMENTS THAT MUST BE MADE WITH POWER ON. FAILING
TO OBSERVE THESE PRECAUTIONS CAN RESULT IN BODILY
HARM.

~/
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/1 WARNING

FOR CONTINUED PROTECTION AGAINST SHOCK HAZARD,
CONNECT TO PROPERLY GROUNDED OUTLET ONLY. DO NOT
REMOVE THE GROUND PRONG.
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IF the power cord is lost or damaged, contact Customer Service to obtain a new one. Do not
replace it on your own.
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Précautions

LISEZ ce manuel AVANT de faire fonctionner ou d’entretenir cet équipement.

SUIVEZ attentivement ces instructions.

CONSERVEZ ce manuel pour future référence.

NE LAISSEZ PAS du personnel non qualifié utiliser, nettoyer, inspecter, entretenir,

réparer ou manipuler cet équipement.

DEBRANCHEZ TOUJOURS cet équipement de la source de courant avant de
nettoyer ou d’exécuter I’entretien.

APPELEZ PARKER pour piéces détachées, renseignements et entretien.

/1 ATTENTION

DEBRANCHEZ TOUT COURANT DE CETTE UNITE AVANT DE FAIRE

L'INSTALLATION, D’EFFECTUER L'ENTRETIEN, LE NETTOYAGE OU
‘ AVANT DE RETIRER LE FUSIBLE. NE PAS OBSERVER CES

PRECAUTIONS RISQUERAIT DE CAUSER DES BLESSURES
CORPORELLES OU/ET D’ENDOMMAGER L’EQUIPEMENT.

4+ PRUDENCE

\ SOYEZ PRUDENT LORSQUE VOUS MANIPULEZ DES APPAREILS
SENSIBLES A L’'ELECTROSTATIQUE.

A1 ATTENTION

AUTORISEZ SEULEMENT LE PERSONNEL QUALIFIE A
ENTRETENIR CET EQUIPEMENT. SOYEZ PRUDENT LROSQUE DES
VERIFICATIONS, TESTS ET AJUSTEMENTS DOIVENT ETRE
EFFECTUES SOUS TENSIONS. NE PAS OBSERVER CES
PRECAUTIONS RISQUERAIT DE CAUSER DES BLESSURES
CORPORELLES.
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4 ATTENTION

DECHARGE ELECTRIQUE, BRANCHEZ UNIQUEMENT SUR UNE
PRISE CORRECTEMENT RELIEE A LA TERRE. NE RETIREZ PAS LA
FICHE DE TERRE.

}llm POUR ASSURER UNE PROTECTION CONTINUE CONTRE UNE

Sl le cordon d'alimentation est perdu ou endommagé, contactez le service clientéle pour en
obtenir un nouveau. Ne le remplacez pas par vous-méme.
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Standards: \/
e EN61326-1:2006, Class B RoHS ot C €

e EN6100-3-2:2006

I

e EN 6100-3-3:1995 +A1:2001 +A2:2006 G'I'b

e EN61010-1 Issued: 2001/03/01 1 oL
. ) Intertek

e Conforms to UL STD 61010-1:2012 Ed.3+R:29Apr2016 3187282

e Certified to: CAN/CSA-C22.2 No 61010-1-12:2012 Ed.3+U1:U2

Installation & Start-Up:

Installation of the VitaPump™ System must be carried out only by trained personnel in accordance
with the relevant regulations and this operations manual. Make sure that the technical specifications
and input ratings of the VitaPump™ are observed. See “VitaPump™ Specifications”.

The protection provided by this equipment may be impaired if the VitaPump™ is used in a manner
inconsistent with this manual or for purposes not specified by the manufacturer.

Maintenance & Cleaning:

The VitaPump™ is practically maintenance free. The Tandem™ peristaltic pump head should
periodically have tubing debris cleaned from it, but requires no lubrication. If equipped with a piston
head, no lubrication is needed, but does require annual preventative maintenance along with the
rest of the unit.

To remove dust, dirt and stains, the outer surfaces of the VitaPump™ may be wiped using a soft,
non-fluffing cloth moistened with water. If required, you may also use a mild detergent or 2-
propanol.

Introduction:

You will find the VitaPump™ System easy to use. The VitaPump is interfaced with an electronic
balance to provide programmable vitamin feed by weight. Two user-definable alarms can be utilized
to monitor pump rate and solution batch weight. All pump parameters and data can be printed out
or sent to a PC for data archiving.



Please read the following instructions carefully!

Inspections: Remove the products carefully from the shipping container. Check the contents
against the purchase order to verify that all parts are included and undamaged.

Please do the inspection now, even if the products are not used immediately. Many carriers must
receive damage claims within seven days of delivery. Please retain all packing material so unit may
be shipped safely, if necessary.

Customer Service: Parker customer service: If assistance is required, please contact us at:

Parker Hannifin Manufacturing Ltd Parker Hannifin Corporation
Bioscience Division — EMEA Bioscience Division — N.A
Durham Road 2340 Eastman Avenue

Birtley, Co. Durham Oxnard, California, USA 93030
DH3 2SF, England toll free: 877 784 2234

phone +44 (0)191 4105121 phone: +1 805 604 3400

fax +44 (0)191 4105312 fax: +1 805 604 3401

email: bioscience.emea@parker.com email: bioscience.na@parker.com
www.parker.com/bioprocessing www.parker.com/bioprocessing

Parker customer service personnel will be able to serve you more efficiently if you have the
following information:

e Serial number and model name of the equipment
¢ Installation procedure being used
o Concise list of symptoms

o List of operating procedures and conditions in use when problem arose

Warranty

Country specific information can be found at: www.parker.com/termsandconditions

VitaPump Maintenance

Factory based preventative maintenance is recommended on an annual basis.

Contact your Territory Manager or Parker Technical support to obtain a TSP Number and pricing on
this procedure.



Start-up: “Vitamin Addition by Weight”

Equipment: You will need the following items to get started:

Parker P/N Description Quantity
Appropriate Vitamin Reservoir 1 pc
VitaPump System w/Q1 Piston Head,
200-DARY-714Q Includes the following Items:
100-VIPERG6 Mettler ICS425 Scale, 6 Kg x 0.1 gm 1 pc
080-072ICS Mettler Balance Interface cable 1 pc
080-074 Cable Set, Alarm, Status & Remote On/Off 1 pc
080-095A Printer Kit, includes Printer, Cable, 6 rolls Paper 1 kit
Also needed:

400-217 #17 Food Grade Tygon Tubing 50 ft. (1 box)

400-002M Sinker, SS, for #17 Tubing 1 pc
Hardware Setup:

1. Unpack all the components, visually identify and inspect for damage.

2. At the metering location, place the Balance to the far left, with the Vitamin Reservoir on it.
Place the VitaPump to its right and the Printer, if you are using one, to the right of the pump.
This arrangement can be varied depending on the installation location. The VitaPump and
Balance in most dairy installations are in an enclosed cabinet to protect them from getting
wet.

3. Connect the interface cable between the VitaPump. Connect the DB9 end of the cable to
the “S1” connector on the rear panel of the VitaPump. The other end of the cable plugs into
the round M12 connector on the bottom of the scale’s terminal. Connect the Printer cable
between the “Printer” connector on the rear panel of the VitaPump and the connector on the
Printer.

4. Connect the Alarm, Status and Remote On/Off Cable set to the “External I/O” connector on
the rear of the VitaPump. The Remote On/Off Cable can be connected to your PLC flow
control switch. This is a normally open contact closure connection; no power is required nor
should be supplied. It acts as a ‘fail-safe’ for your system as the VitaPump will not meter
vitamins if this feature is enabled and the switch is in the open position. Connect the Alarm
Cable to the PLC or remote alarm control. This provides a low current, 5volt control signal, it
will not drive the alarm on its own, only control it.

Plug in and power up the system, Balance, Printer and VitaPump, in that order please.

Cut enough of the #17 tubing to connect the vitamins and the VitaPump, placing a Sinker on
the end of the tubing to help hold it at the bottom of the bottle. Secure the tubing to the left
side port of the pump head with a cable tie or clamp.

7 Connect and secure tubing to the right port of the pump head and route this to the injection
point of your process stream and attach it appropriately.



Program Editing and Execution:

1.

2.

At this point, you need to consider the parameters of the addition that you are doing and the
information you need from the VitaPump. The following is a list of the various parameters
and alarms available. Adjust these parameters based on your dairy’s needs and systems.
Consult the noted sections of the VitaPump Manual for more information.

a.

Vitamin Metering: Exec/Edit, Section 7.0, Pg. 19

PUMP/MASS RATE: Defines the weight to be metered in grams/minute. For
example, if you want to meter 10.00 gm/min, use the “Incr” and “Decr” keys to scroll
to 10.00 and press “Select”. (The default PUMP/MASS RATE=0.79 gm/min)

DIRECTION: Defines the rotation of the pump head, this parameter can be changed
from clock-wise (CW) to counter clock-wise (CCW). (Default = CW)

Vitamin Metering: Alarms, Section 8.0, Pg. 20

All the Alarms have 3 options: “Off”, “Beep Only”, and “Pump Stop”. “Off” disables
the alarm. “Beep Only” gives an audible alarm and continues pumping. “Pump Stop”
gives an audible alarm and stops the pump. Use Pump Stop for all critical alarms.
When the pump rate alarm is activated, the pump is running at 100%. After pressing
any key to disable the alarm, you must press EXIT, and then Exec to re-enter the
metering program.

ALARM: PUMP RATE: The VitaPump will maintain the pump rate based on
feedback from the balance. When it is unable to maintain the rate (E.G. when the
vitamin reservoir is empty), it will increase its speed to compensate. If it reaches
100% of motor speed for 30 seconds, it will activate the pump rate alarm. This is
considered a critical alarm, and should be set to “Pump Stop” to avoid over/under
fortification.

ALARM: WEIGHT ALARM: Allows the setting of a Batch Weight to provide an alarm
when the set weight is reached. Generally used as a warning that a bottle of vitamins
is nearly empty. When used, which is extremely rare, the usual setting is “Beep
Only”. (Default = Off)

ALARM: BATCH WEIGHT: If Weight Alarm above is enabled enter a Batch Weight
here. This is usually set to the weight of a full bottle minus 5%.

ALARM: INTERUPT: The Interrupt alarm is triggered when the VitaPump has been
in a self-paused state for more than 2 minutes. This usually occurs when the scale
has been interfered with (more vitamins poured into the bottle) while the scale is in
use! Options: OFF Beep Only, and Pump Stop. This is normally a critical alarm, and
should be set to PUMP STOP.

For this example, use the default pump rate of 6 gm/min. Press the EXIT key on the front
panel until you reach the Mode Select screen. From the Mode Select screen, use “A” or “B”
to go up or down to the “Metering” mode. You will see following display:

Mode Selct METERING
Up Down Select
A B C




5.

PR

™

BW

Press “C” to select, and the following screen is displayed:

- VITAMIN D -
Exec Edit Alarm
A B C

At this point, you may press “C” again to enter the “ALARM” submenu and configure them
as discussed above. You may also press “B” to enter the Edit Menu to change the flow rate
or the pump direction. When ready, press “A” to Execute the program, and the display will
show the following:

SCALE INITIALIZATION
Please Wait

VITAMIN D: 6.00 g/m
Press RUN When Ready

Press the “RUN” key on the front panel, or close the flow control switch in your process, and
the VitaPump will Tare the scale and begin metering. The following is displayed:

REMOVING TARE WEIGHT
Please Wait

PR =6.00 g/m RUN
TW = 0000.000 BW =0.000

PUMP RATE (grams/minute).

TOTAL WEIGHT (kilograms). This a long-term cumulative weight, designed for weekly,
monthly, or longer recording of vitamins dispensed. It should only be reset with a
supervisor’s approval.

BATCH WEIGHT (kilograms). This weight is reset every time the metering program is exited
and re-executed, i.e. when the vitamin bottle is changed.

NOTE: The Remote On/Off connected to your PLC flow control switch will only have an effect on
the pump when the “Press RUN When Ready” screen is displayed, or the pump is actually
metering. This requires a contact closure (CC), i.e. a solenoid or solid-state switch.
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Printer Documentation:

The VitaPump will output data to a printer at periodic intervals for archival purposes. The following
is an example of that data, and an explanation of the abbreviations used. A slightly different form of
PC output is available, see Section 5.2 PC Control, Commands & Data of the VitaPump manual for

an example.

VITAMIN D = 6.00g/m: ALARMS: BW=2; PR=3; LIMIT:BW=0.000kg

T=00.00; TW= 0.000kg;
T=00.05 TW = 0.030kg;
T=00.10; TW= 0.060kg;
T=00.15; TW= 0.090kg;
T=00.20; TW = 0.120kg;
T=00.21; TW= 0.120kg;

BW = 0.000kaq;
BW = 0.030kg;
BW = 0.060kg;
BW = 0.090kg;
BW = 0.120kg;

BW = 0.120kg;

PR =
PR =
PR =
PR =
PR =
PR =

6.00a/m
6.00g/m
6.00g/m
6.00g/m
6.00g/m

6.00g/m

ST=START
ST=RUN

ST=RUN

ST=RUN

ST=STOP AL =PR

ST=EXIT

VITAMIN D = Several different labels available to choose from under Mode:Setup, SET LABEL.

T TIME: Relative time counter, starts/resets at beginning of batch metering program. Can be
set to actual time, and print the current date in header. See example below.

TOTAL WEIGHT, long term cumulative counter, can be reset in Mode:Setup, CLEAR

BATCH WEIGHT, cumulative batch weight counter, resets at beginning of batch metering

program, usually when new vitamin bottle is placed on balance.

™
TOTAL.
BW
PR
Status (Start, Run, Pause, Run, Exit)
AL

PUMP RATE, gravimetric metering rate expressed in grams/minute ST = STATUS, Pump

ALARM, Print out of Alarm condition. AL=PR represents Pump Rate Alarm, AL=BW

represents Batch Weight Alarm. AL=BI represents the Interrupt Alarm.

NOTE: Three alarm levels are defined and displayed in the program header of the printout as
follows: 1 = Off (Deactivated); 2 = Alert (Metering continues, auditory beep/5V output to remote
alarm occurs); 3 = Pump Stop (Stops the pump, auditory beep/5V output to remote alarm occurs).
Immediate data printout occurs when RUN, STOP or EXIT keys are pressed, and when an alarm
occurs. All other printouts occur at a user definable frequency in hours:minutes. (Mode:Setup,

Printer, Time)

If you choose to do so, you can go to Mode:Setup, Clock and enter the Time of Day (24hr format),
Day, Month, and Year. Under Mode:Setup, Clock, Print Enable, select Time of Day instead of
Relative Time. The data printout will change to look like the following, and drastically ease your

record keeping:

VITAMIN D = 6.00g/m: ALARMS: BW=2; PR=3; LIMIT:BW=0.000kg

T=16:30; TW= 0.000kg;
T=16:35; TW= 0.030kg;
T=16:40; TW = 0.060kg;
T=16:45; TW = 0.090kg;
T=16:50; TW = 0.120kg;
T=16:51;, TW= 0.120kg;

BW = 0.000kg;
BW = 0.030kg;
BW = 0.060kg;
BW = 0.090kg;
BW = 0.120kg;
BW = 0.120kg;

PR =
PR =
PR =
PR =
PR =
PR =

6.00a/m
6.00g/m
6.00g/m
6.00g/m
6.00g/m
6.00g/m

10/29/02
ST=START
ST=RUN

ST=RUN

ST=RUN

ST=STOP AL =PR
ST=EXIT

1"



If you purchase a unit equipped with a Tandem 1081 peristaltic head, the following chart shows
tubing dimensions and the available flow rates based on tubing size, and the standard 160rpm
motor:

MasterFlex Tubing ‘ 13 ‘ 14 ‘ 16 ‘ 25 ‘ 17 ‘ 18
Tubing ID*: in 0030 | 0.060 0.125 0.190 0.250 0.310
Tubing OD*: in 0157 | 0.189 0.251 0.314 0.376 0.439
Tubing Wall*: in 0063 | 0.063 0.063 0.063 0.063 0.063

Pump Rate Range™ | 5 10 | 17.352 | 63-129  12.5-283 | 18.5-405 | 24.7 - 554

gm/min
* Nominal Values

Pump Head Model: TANDEM 1081

CAUTION: The following information should be considered and passed along to the
operators:

1. Changing the vitamin reservoir. DO NOT REPLACE THE VITAMIN BOTTLE WHILE
THE PUMP IS RUNNING, IT WILL STOP!! Always press the EXIT button on the front
panel, change the reservoir, press “A” to execute the program again, and press RUN
when ready. The VitaPump will tare the scale, zero the batch weight, and resume normal
operations. If you are changing the reservoir in response to a Pump Rate Alarm, the
same procedure applies. You do not want to leave the pump running at 100% motor
speed.

2. Remote On/Off. This is generally connected to your flow controller and can work in a
steady state or pulse mode. Under Mode:Setup, Remote On/Off, if you select ENABLE, it
requires a steady state closed or open switch. If DISABLE is chosen, a pulse type signal
(like that generated by pressing and releasing a foot switch) is required. In either case,
this only functions when the pump is metering, or is showing “Press Run When Ready”
on the front panel.

3. ScilLog suggests the use of 1/4" ID (#17) tubing for the piston head version, and #14 or
16 tubing, for the peristaltic version dependant upon your flow rates, and that you move
the portion inside the pump 3-4 inches toward the discharge side of the pump
periodically to avoid excessive wear.

12



VitaPump Specifications:

Mechanical:

Dimensions: Width: 5.75 in (14.6cm); Height: 8.5 in (212.6); Depth: 11in (27.9)
Weight: 14 Ibs (6.4kg)
Enclosure: Aluminum / Steel; Corrosion Resistant, Recessed Handle.

Pump Head / Motor Options:

1. Tandem 1081 peristaltic pump head with 160-RPM motor, thin-walled (0.060”) pump

tubing: #13 & 14. Flow Range: 0.5 to 45.0 ml/min. max back pressure: 30 psi.
2.FMI Q1 Sanitary Piston head, with 160-RPM motor, Stainless Steel body, Ceramic

Piston and Cylinder. Tubing: #17 Tygon Food Grade, 1/4" ID. Flow Range, 0.5 to 42 ml/min

Electrical:

Power: 90 - 264 V~, 47-63 Hz, 150 VA, listed Class 2 switching power supply.
Double fused: 1A-T, 250V (CE: IR35A 250V~ ).

Battery: CR1220, used to support the internal clock only, not user serviceable.

Motor: Choice of three (3) motors: 8, 160 and 600 RPM at 24V ==, 3.8 Amperes,
Variable Pump Speed optically encoded servo-controlled motors.

Encoder: 100 lines per / rev. for 600-RPM motor. 120 lines per / rev. for 8 and 160
RPM motors.

/0O Ports:

° “Printer”, Female DB9 connector for data collection with Printer or PC.

. “S1”, Male DB9 connector for RS-232 connection to an electronic scale.

. “S2”, Male DB9 connector, Not utilized on PureTec. Do not remove the cover.
. “S83”, Male DB9 connector, Not utilized on PureTec. Do not remove the cover.
° “External 1/0”, Female DB37 connector used for remote On/Off control of

PureTec via footswitch, or for Analog interface with SciCon or other 4-20 ma
source, A1, A2, A3.

. “V”, Female DB15 connector, Not utilized on PureTec.

. “Temperature”, 2 pin Conxall connector for SciTemp™ disposable
Temperature Sensor.

° “P1, P2, P3”, RJ11 connectors used for SciPres disposable Pressure Sensors.

. “USB”, USB-A connector, used for RS-232 data collection with a PC.

) “‘Ethernet’, RJ-45 connector, used for Modbus TCP/IP connection with system.

(when available)
Display: Two line LCD, 20 characters each, back-lit.
Data Entry: Membrane keyboard with auditory feedback.

13



Environmental:

Temperature range: 4 to 40° C.

Altitude: up to 2000 Meters

Indoor, dry environments only, clean-up is wipe down only.(IP 20)
Relative humidity: 0-95%

Voltage fluctuations +/- 10%

Pollution degree: 2

Software:

14

Main menu with the following three (3) operational modes.

Metering Mode: Gravimetric vitamin metering, requires electronic balance. Several
“Labels” available. (i.e. “Vitamin A & D”, “Vitamin A” etc.) Two user-definable alarms.

Setup Mode: Selection of user preferences and interface options.

Manual Mode: Simple pump control (% Speed); no alarms.



Part A: Hardware
1.0 VitaPump: Overview

The VitaPump provides high precision, high accuracy, programmable metering capability. The
VitaPump utilizes an optically encoded, servo- controlled motor, ensuring a highly reproducible
pump performance. The VitaPump comes with the TANDEM peristaltic pump head (TANDEM

Model 1081), or an FMI Q1 SAN pump head which is powered by a 160 rpm motor.

1.1 PumpSense™: Pump Overload Protection

When the installed pump head requires excessive torque because of pump tube failure or
“freezing” of the pump head, the VitaPump software will recognize this condition and go into
a stand-by mode. The pump motor is turned off and the following message is displayed:

CHECK YOUR PUMP HEAD
Press Any Key

Before continuing with your pumping application, remove the defective pump head and either clean
the pump head or replace with a functional pump head. The PumpSense feature has been
implemented as a failsafe device to protect your pump head and motor control circuit from
permanent damage.

NOTE: Call Parker Customer Service at 805-604 to arrange for service if the “Check Your Pump
Head” message does not disappear after the above suggested measures have been taken.

Pump tubing can become frayed when overused. When this happens, the pump tubing tends to
wind itself around the pump rotor: To avoid this problem, check your pump tubing at regular
intervals, move the used tube section 3-4 inches to the pump discharge side. Use only high quality,
correctly sized pump tubing.

1.2 Pump Head/Motor:

The VitaPump comes with a 160 rpm, optically encoded, servo-controlled motor and a TANDEM
Dual Channel Peristaltic Pump Head. Materials of Construction: Stainless Steel and Noryl high
impact resistant plastic, four (4) roller design (stainless steel). Passive pump tube retention, two
stainless steel forks automatically engage pump tubing when the TANDEM pump head is closed.
The TANDEM Model 1081 (P/N: 080-1081) is compatible with thin-walled (0.062") Masterflex pump
tube sizes 13, 14, 16, 25, 17 & 18.

If you have a system with backpressure in excess of 30 psi, the VitaPump is available with an FMI
Q Sanitary Piston Pump. This pump head will handle up to 100 psi, and is constructed of 316 SS
and Ceramic parts. It handles similar flow rates to the Tandem 1081 head, and is equipped for V4”
ID tubing.

15



2.0 Front Panel: Data Entry & Display

VitaPump™

Foon J e [ 55 ] oo
3 3 0 I

www.Scilog.com

The front panel consists of a user interface, which includes an alphanumeric display and a
membrane keypad to select operational modes and alarm settings. The display is a two line, 20
characters each, liquid crystal display (LCD). The display is backlit to allow easy viewing over a
wide range of lighting conditions.

The lower line on the LCD is used to signify the function of the “soft keys” marked “A”, “B” and “C”.
The “soft key” current labels are displayed in the lower line of the LCD. If you press these keys,
then the function displayed above it is performed.

The main keypad consists of eight “hard” keys whose function does not change. These keys are
used for basic control and programming of the VitaPump. The basic key definitions are:

STOP

RATE

EXIT

16

Executes the selected operational mode and starts pump.

Interrupts current operational mode and stops pump.

Sets pump Rate in gm/min, depending on Mode being implemented.

Has no function on the VitaPump

Pump direction, counter-clockwise or clockwise. (CW or CCW Command)
Has no function on the VitaPump.

Used to Exit current operational mode or menu level, stops pump and exits the
mode.

Has no function on the VitaPump.

Two LED’s are also on the front panel, just to the left of the main keypad. These
indicate the current pump status. A green light indicates the pump is in
motion; the red light indicates that the pump has stopped.



3.0 Back Panel: Interface Options

The VitaPump back panel provides interfacing ports for:

Printer Port: The VitaPump can be connected to a PC for data collection or to a Parker
Printer via the female DB9 RS-232 port labeled “Printer”. You need a Parker RS-232 cable
(P/N 080-073) to connect to a PC for data archival, or a printer cable (080-096) to make the
connection between the printer and the VitaPump.

Electronic Balance: Male DB9, labeled “S1”. (S2 and S3 are not utilized.)

Alarm / Remote Start — Stop Cable Set: (PN 080-074) Male DB37, Labeled “External 1/O”.
See explanation on the next page.

SciPres Disposable Pressure Sensors: Three RJ11 telephone jacks, one for each
pressure sensor. Labeled “P1, P2, P3”. Not utilized by the VitaPump.

SciTemp Disposable Temperature Sensor: Conxall 2 pin connector. Labeled
“Temperature” Not utilized by the VitaPump

Scale Ports: The male DB9 ports labeled “S1”, “S2” and “S3” are RS-232 ports for
electronic scales. For the VitaPump, only S1 is used. This port allows the user to interface
with a number of different electronic scales: i.e. Mettler, Ohaus, and Sartorius top-loading
scales. The following scale cables are required:

Mettler ICS425 Series: PN: 080-072ICS
Mettler: PGS, PM, Viper Models P/N: 080-067PGS
Ohaus: Adventurer (Pro) Series P/N: 080-067PGS
Sartorius: Most Series Balances P/N: 080-068

In VitaPump: Setup: Scale, select the scale manufacturer; the VitaPump will automatically
implement the correct communications parameters. Check that the proper
communications parameters are also implemented in the scale being used.

Valve V Port: not utilized by the VitaPump.
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e USB Port: Used for connection to a PC, providing a Com Port. Can be used for data
collection as an alternative to the Printer port. The driver is included on the CD that contains

this manual.
e Ethernet Port: Disabled.

3.1 External | /O Port: A TTL alarm output (two-wire cable between pin 9 and pin 30) allows you
to monitor VitaPump alarm conditions. (5.0VDC output control signal, requires use of a solid state
relay that will trip at 3 volts; is low (0 volts) when off, and high (5 volts) when tripped.

An additional TTL output will provide you with a similar signal to provide a Status Signal that is On
(5 volts) when the VitaPump’s motor runs, and Off (0 volts) when it isn’t. (two-wire cable between
pins 12 & 31) (5.0VDC output control signal, requires use of a solid-state relay that will trip at 3
volts)

A TTL input (two-wire cable between pin 19 and pin 37) allows remote “RUN” / “STOP” by means of
dry contact closure. This last feature is set to LEVEL (contact closure) by default for input from your
control system. It can be set to PULSE to allow use of the RUN button in Metering Mode.

All three cables are usually assembled as a set into one head shell and tested at Parker prior to
shipment.

GND 20 o GC— 1—DACTEST
AN3 scs—z———bze 21 AN3 COM
AN3 SG2 22 5 GC— 3—AN3 SG1
AN2 PWR"‘4_‘—‘C‘>——@ 23 AN2 GND
AN2 COM 24 S GC— 5—AN2 SGL
AN1 PWR—s——O—@ 25 AN1 GND
AN1 COM 26 o Ca 7—AN1 SGL
—a—-—-—é—e 27 GND
GND 28 5 GC— 9—TTL4
TTL3—10 5 S 29 GND
GND 30 o C— 11—TTL2
TTL1—12 ————O—@ 31 _GND
GND 32 S GC— 13—LIMIT2
LIMITI—14 —GO 33 GND
GND 34 o GC— 15—FLOW
+5v—-1s——G—€) 35 GND
GND 36 o GC— 17—+8V
+1sv—1s———O—O 37 GND
I
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VitaPump Output Cable: Re: Firmware version 2.79DA_Vita

The Alarm and Status outputs function in Metering mode only, as described below.
(Earlier versions may have the action of the Status cable reversed, or not exist at all.)

The VitaPump External Run/Stop settings, found in Setup Mode, control the use of the
Remote Start/Stop Cable and the Run button on the keypad as follows:

Level: This puts the Remote Start/Stop Cable input in control via Level (constant)
contact closure of the cable leads, and disables the Run button on the keypad.
(In earlier versions this option is “Enabled”.)

Pulse: This puts the Run button on the keypad in control and only listens to the
Remote Stop/Start Cable if it provides a momentary pulsed signal, as if operated via a
footswitch. (In earlier versions, this option is “Disabled”.)

DO NOT CONNECT ANY OF THESE LINES DIRECTLY TO 110 VAC POWER.

/ \ Alarm Cable, Pins 9 & 30
External This is a TTL Output, 5 VDC max.
/O ( 0 5 Volts = Alarm On

0 Volts = Alarm Off
Please use a Solid State Relay or

TTL Input on your Controller

Status Cable, Pins 12 & 31

This is a TTL Output, 5 VDC max.
[ 0 5 Volts = System Running Normal
0 Volts = System Stopped

Please use a Solid State Relay or

TTL Input on your Controller

Remote Start/Stop Cable

Pins 19 & 37

Please use Dry Contact Closure
( 0 from a relay connected to your

\ / PLC or HTST!
Closed = Run

: Open = Stop (pause)
VitaPump Output Cable This is a TTL input, 5 VDC max.
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Part B: Software
1.0 Main Menu

VitaPump Main Menu

i Mode Select: METERING ‘Seec -VITAMIN D -
Up Down Select Exec Edit Alarm

“Up- A
“*Down”

Mode Select:. SETUP sencly [ -SETUP - SCALE
Up Down Select [ =xm—] Up Down Select

“Up" A
“Down"®

Mode Select: MANUAL |_Seecly | - MANUAL - 100.00%
Up Down  Select [ =xm—| Sw = 0000 cw

On power-up the VitaPump will perform a scale initialization to confirm that the balance is properly
connected and responding to the VitaPump. The power-up- display will prompt you to press the
“‘RUN?” key to start vitamin metering using the last metering rate set.

If instead, you press the “EXIT” key twice, you will reach the Main Menu above. The Main Menu
consists of three (3) operational modes: METERING, SETUP, and MANUAL. You can use the “Up”
and “Down” keys to scroll through the menu.

Press the “Select” key to enter the first sub level menu, and the “Exit” key again to return to the
previous level.

METERING Mode allows you to set the Pump Rate and Direction, as well as configure both the
Pump Rate Alarm and the Batch Weight Alarm.

SETUP Mode is used to configure the Scale, Clock, Printer, Pump, Serial Mode, External Run-Stop,
Set Label, and Clear Total parameters.

MANUAL Mode allows the VitaPump to be operated manually. You can select pump speeds from
0 — 100% of motor speed. In Manual Mode, gravimetric (with a balance) metering is not possible.
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2.0 Vitamin Metering: Edit / Alarm

Mode Select: METERING

“up"
‘Cown”

ALARM: PUMP RATE

Up Down Select
“Up" i
‘Cown”
ALARM: IGHT ALARM
Up Down Select

Up Down Select
L *Select”
-VITAMIN D -
Exec Edit Alarm
Edit’ |
A4
EDIT: PUMP RATE *Selecl”
Up Down Select
“Up"
"Down”
EDIT: DIRECTION "Selecl”
Up Down Select
Mode Select: METERING
Up Down Select
L “Select”
-VITAMIN D -
Exec Edit Alarm
| "Alarm®
Y
ALARM: BATCH WEIGHT "Selecl”
Up Down Select

"Selecl’

"Selecl’

Enter desired flow rale in grams/minute

MASS RATE: 6.0 g/m
Incr Decr Select

See 2.1

Options: CW, CCW

PUMP DIRECTION: CW
Up Down Select

See 2.2

Optional: Enter Weight of Full Bottie minus 5%

WEIGHT: 0.000Kg
Incr Decr Select

See 2.3

Options: Off, Pump Stop, Beep Only

Up Down Select

PUMP RATE: Beep Only

See 2.4

Options: Off, Pump Stop, Beep Only

WEIGHT: Beep 5n|y

Up Down Select

See 2.5
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2.0 Vitamin Metering: Edit / Alarms

The Edit Sub mode allows you to set the vitamin-metering rate and the pump direction. Do not set a
rate that exceeds the capabilities of the motor/pump head/tubing combination. VitaPumps come
with a 160-rpm motor and either a Tandem 1081 peristaltic pump head for thin walled tubing, or an
FMI Q1 Sanitary head. Most dairies use the Tandem 1081 with thin walled tubing. This has a flow
range of 0.5 — 554 gm/min depending on the size of tubing used, and will handle up to 30 psi of
backpressure. Please refer to the flow rate chart in Appendix “A”. For those facilities pumping
against higher backpressures, an FMI Q1 Sanitary piston pump head is used. This head has a flow
range of 0.54 — 42.7 gm/min at up to 100 psi of backpressure. Setting a metering rate higher than
the pump can deliver will trigger the Pump Rate Alarm.

21 PUMP RATE: Use the “Incr’ and “Decr” keys to set the metering rate in grams/minute.

2.2 PUMP DIRECTION: Use the “Up” and “Down” keys to choose between CW (Clockwise) and
CCW (Counterclockwise). Always use CW when using a Q1 Piston Head.

The Alarm sub mode is used to configure the Pump Rate and Batch Weight Alarms. All alarms have
3 options: OFF (disabled), BEEP ONLY (Audible Alarm), and PUMP STOP (Stops the pump, and
provides Audible Alarm). The VitaPump is equipped with a Remote Alarm feature that will provide a
5VDC signal for a PLC controlled alert device.

2.3 BATCH WEIGHT: Used in conjunction with Weight Alarm (2.5 below) to alert the operator
that the vitamin bottle is nearly empty. Usually set to weight of full bottle minus 5%.

24 PUMP RATE: The Pump Rate alarm is triggered when the VitaPump is unable to maintain
the metering rate for any one-minute period. The motor will speed up in an attempt to
maintain the rate, and continue until it has reached 100% of motor speed. If configured to do
so, it will stop the pump and sound an audible alarm. Options: OFF, Beep Only, and Pump
Stop. This is normally a critical alarm, and should be set to PUMP STOP.

2.5 INTERRUPT: The Interrupt alarm is triggered when the VitaPump has been in a self-paused
state for more than 2 minutes. This usually occurs when the scale has been interfered with
(more vitamins poured into the bottle) while the scale is in use! Options: OFF Beep Only,
and Pump Stop. This_is normally a critical alarm, and should be set to PUMP STOP.

2.6 WEIGHT ALARM: Used in conjunction with Batch Weight above to alert operator of nearly
empty vitamin bottle. Options: OFF, Beep Only, and Pump Stop. Default is Beep Only.
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3.0. Metering: Exec

Up Down Select

Mode Select: METERING

L “Select”
~VITAMIN D -
Exec Edit Alarm

On the VilaPump front panel, the RATE key is a
shortcul key you can use for changing the vilamin
pump rate while the pump is running.

Do not remove or replace the vitamin bottle while

the VitaPump is metering, it will see this as a

T

SCALE INITIALIZATION
Please Wait

drastic weight change and stop! Press the Exi

I' F’Uwru\Lmsdw

VITAMIN D: 6.0g/m
Press RUN when Ready

I' "RUN* or Lro:e TTL Signal

key, replace the botlle, press the Exec and then RUN
keys lo restarl the metering. The MitaPump will
automatically tare the balance and resel the Balch
Weight.

When a Pump Rate Alarm occurs, you musl press
exil, correct the situaton thal caused the alarm, and
then press Exec. Just pressing Run will leave the
pump at 100%, and thal is nol desirable.

REMOVING TARE WEIGHT
Please Wait

v &

R=
TW =

000 BW = 0.000

6.0 g/m RUN
0.

TW = 0.000 BW = 0.000

l "STOP® er Remate TTL Signal

[PR=6.0g/m _ STOP |

PR = PUNMP RATE
TW = TOTAL WEIGHT
BW = BATCH WEIGHT

The BATCH WEIGHT counter is reset when the
Exec and RUN keys are pressed to start the
metering.

The TOTAL WEIGHT counter is a long-term
vitamin-usage counter that can only be reset in
SETUP:CLEARTOTAL
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4.0 Setup: Edit

24

Mode Select SETUP
Up Down Select

|"Sded"

\ 4
-SETUP- SCALE

“Select’
Up Down Select . '
ki

- x “Selecr
Up Down Select

“Down’

. . —
Up Down Select [ =
Up' l

“Down’

-SETUP - PRINTER “Select’
Up Down Select ¢ '
Up' l

_ _ “Cown*

-SETUP - PUMP l"Sefect'l
Up Down Select

Cown'

- - “Select’
Up Down Select ¢ >
.w. l

e

- - “Select’
Up Down Select [ »
,w. l

Do’

= - “Select’
Up Down Select [¢ »
.w. l

Oonn’

-SETUP-CLEARTOTAL ‘Selecl'y,

Up Down Select [¢—5r—

[ SCALE: SCALE MANUF.
Up Down Select

Up Down Select

CLOCK: TIME OF DAY

Requires specal test fixture,

-TEST-

Up Down Select

PRINT: PRINT TIME

PUMP:KEYPADBEEP

Up Down Select

Options: Printer, PC Control

SERIAL: PRINTER
Up Down Select

Options: Disable, Erabie

Up Down Select

Options: Vitamin D,01.02,03,AA30,

LABEL: VITAMIND

Up Down Select

A&D1, ABD2, ASD3.E, Suzstate A, B

YES NO EXIT

CLEAR TOTAL WEIGHT 2

Seed.1

Seed.2

Seed.3

Seed 4

Seed.5

Seed.6

Seed.7

See4.8

Seed.9



4.0 SETUP: Edit

Summary: The Setup menu consists of nine (9) entries. In 4.1 Setup: Scale, you select from five
(5) different manufacturer of electronic balances: Sartorius, Mettler, Ohaus, Ohaus 2 and Toledo.
However, only certain models with serial communications capability can be accommodated. By
choosing the scale manufacturer the VitaPump automatically selects and implements the correct
communications protocol. In 4.2 Setup: Clock allows setting of Day, Month, Year, and Time in 24
hr military format. In 4.3 Setup: System Test you can diagnose the electronic outputs of the
VitaPump. In 4.4 Setup: Printer, the communications parameters for hooking up to a SciLog printer
(Cable: P/N: 080-095) or a PC (RS-232 Cable for Serial Port 2: P/N: 080-073) are selected. In 4.5
Setup: Pump certain user-preferences can be selected, whereas the 4.6 Setup: Serial allows you
to choose between Printer output and PC Control of the VitaPump. In 4.7 Setup: Ext Run-Stop you
can enable or disable an external control signal like that provided by a PLC. 4.8 Setup: Set Label
allows you to select the appropriate Vitamin Label used in the header of the print out. 4.9 Setup:
Clear Total allows for clearing of a long-term counter showing Total Weight.

4.1 Setup: Scale The following electronic scales can be accommodated by the VitaPump: Mettler
PM, PGS, Panther, Lynx and SpeedWeigh Series balances, Ohaus GT Series, GT “Precision
Advanced” models (Ohaus) as well as the Ohaus “Explorer” and “Navigator Series. The Ohaus
High Capacity “IP” Series can be used when the “Ohaus2 ” parameter is selected and the Sartorius
MC-1 Series can be interfaced when “Sartorius” is selected. Also see following pages for setting
communications parameters in the various balances.

4.2 Setup: Clock Used to set Day, Month, Year and Time. Time is in 24 hr military format. Print
Enable allows choice between actual time and relative time output.

4.3 Setup: System Test. Allows you to diagnose the outputs of the VitaPump; requires you to
connect a set of test jumpers (P/N 080-058) into the DB37 labeled “I/O” port for testing.

4.4 Setup: Printer: Select parameters for SciLog printer (P/N 080-095) or PC. Default settings are
for the printer, select Print Time, user-defined, as small as every 10 seconds, max 30 min. Baud
Rate 9600, Stop Bits 2, Parity None, Word Length 8, Print Delay = 4 sec. for printer, Print Delay = 0
sec. for PC.

4.5 Setup: Pump Select the following user preferences: Keypad Beep (On/Off), Switch
Configuration (Level / Pulse), Switch Polarity (Normal/Inverted), Motor Start (Hard / Soft-Ramp),
Power Up (Mode/Menu/Run), LCD Adjust (Display Contrast Adjust), ASCIl Feedback (On / Off,
motor encoder data available at Serial Port 1 labeled “Balance”, need RS-232 cable (P/N 080-050).
Factory Reset: (Resets all variable pump parameters to their original, factory defaults). TTL1
ON/OFF (Yes / No).

4.6 Setup: Serial Mode Select between Printer or PC Control. Effects output of VitaPump as well
as control protocols for PC interface. See Section 5.0 for details.

4.7 Setup: Ext Run-Stop Select between Enabled and Disabled. When enabled, allows remote
contact closure control of VitaPump. Functions from “Press RUN when Ready” screen, and while
VitaPump is metering. When Disabled, behaves as a Footswitch input using a Pulse signal for the
Remote Run-Stop.

4.8 Setup: Set Label Select appropriate Label for printout for Vitamin being pumped. Choose from
a variety of different labels.

4.9 Setup: Clear Total Clears long-term counter that displays Total Weight (TW) of vitamins
dispensed since last cleared. Not reset by turning off pump or tarring of balance when bottles are
changed.
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4.10 Setup: Scale

4.11 Mettler - Toledo Balance Parameters:
4.111 Mettler Viper PM, PB Models

To enter the Technical Setup mode, press and hold the “Print” key until the word
CODE appears on the display. Then press “Zero”, “Tare”, “Zero”, “Tare”, “Print”, and
the word SCALE will appear. You are at the top of the menu. Use the “Zero” and
“Tare” buttons to scroll thru choices on a level, and the “Print” button to select.

Menu Level 1 Level 2 Level 3 Selected Menu
Item SCALE 1.1 Serial Number (snr)

1.2 Metrology(metrolo)

1.3 Build Unit g
Resolution 0.1g

1.4 Linearity (linear)

1.5 Geo Value (geo)

1.6 Calibration (cal)

1.8 Units Displayed g (grams)

1.9 Tare

1.10 Zero

4.112 Mettler ICS425 series models

To enter the Setup mode, press and hold the “Transfer” key until the word CODE
appears on the display. Then press “Zero”, “Zero”, “Zero”, “Transfer’, and an
interactive menu screen is presented. Use the displayed arrows and the related
buttons to navigate the menu and confirm the following settings are enabled.

Level 1 Level 2 Level 3 Selected Menu Item
SCALE Disp Unit & res  Disp Unit 1 g
Disp Unit 2 g
Disp resolution OFF (sets to default value)
Zero AZM OFF
Filter Vibration Medium
Process Dosing
Stability Standard
Comm COM1 Mode Dialog
Param RS232
Baud 9600
Parity 8 none

H.Shake Off
When exiting the Menu a prompt to save occurs, press OK to save the changes.

NOTE: The parameters listed are the only custom settings needed for communication with Parker
systems. All others should remain at factory defaults. Consult your scale manual for help navigating
through the scale menu. If stability is an issue, adjust the Vibration and Stability settings as needed.
In Setup Mode, select “METLER”, see SETUP: SCALE: MANUF. By making this selection, the

system will implement the correct parameters for communicating with this scale. You will also need
P/N 080-072ICS Cable.
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4.4 Printer Documentation:

The VitaPump will output data to a printer or a PC at periodic intervals for archival purposes. The
following is an example of that data, and an explanation of the abbreviations used.

VITAMIN D = 6.00g/m: ALARMS: BW=2; PR=3; LIMIT:BW=0.000kg

T =00.00; TW = 0.000kg; BW = 0.000kg;PR = 6.00g/m ST=START

T =00.05; TW = 0.030kg; BW = 0.030kg;PR = 6.00g/m ST=RUN

T =00.10; TW = 0.060kg; BW = 0.060kg; PR = 6.00g/m ST=RUN

T =00.15; TW = 0.090kg; BW = 0.090kg; PR = 6.00g/m ST=RUN

T =00.20; TW = 0.120kg; BW = 0.120kg; PR = 6.00g/m ST=STOP AL=PR
T=00.21; TW = 0.120kg; BW = 0.120kg; PR = 6.00g/m ST=EXIT

VITAMIN D = Several different labels available to choose from under Mode:Setup, SET
LABEL.

T TIME: Relative time counter, starts/resets at beginning of batch metering program.
Can be set to actual time, and print the current date in header. See example below.

TW  TOTAL WEIGHT, long term cumulative counter, can be reset in Mode:Setup, CLEAR
TOTAL.

BW BATCH WEIGHT, cumulative batch weight counter, resets at beginning of batch metering
program, usually when new vitamin bottle is placed on balance.

PR PUMP RATE, gravimetric metering rate expressed in grams/minute ST = STATUS,
Pump Status (Start, Run, Pause, Run, Exit)

AL ALARM, Print out of Alarm condition. AL=PR represents Pump Rate Alarm, AL=BW
represents Batch Weight Alarm.

NOTE: Three alarm levels are defined and displayed in the program header of the printout as
follows: 1 = Off (Deactivated); 2 = Alert (Metering continues, auditory beep/5V output to remote
alarm occurs); 3 = Pump Stop (Stops the pump, auditory beep/5V output to remote alarm occurs).
Immediate data printout occurs when RUN, STOP or EXIT keys are pressed, and when an alarm
occurs. All other printouts occur at a user definable frequency in minutes:seconds. (Mode: Setup,
Printer, Time)

If you choose to do so, you can go to Mode: Setup, Clock and enter the Time of Day (24hr format),
Day, Month, and Year. Under Mode: Setup, Clock, Print Enable, select Time of Day instead of
Relative Time. The data printout will change to look like the following, and drastically ease your
record keeping:

VITAMIN D = 6.00g/m: ALARMS: BW=2; PR=3; LIMIT:BW=0.000kg 10/29/02
T =16:30; TW = 0.000kg; BW = 0.000kg; PR = 6.00g/m ST=START

6:35; TW = 0.030kg; BW = 0.030kg; PR = 6.00g/m ST=RUN
6:40; TW = 0.060kg; BW = 0.060kg; PR = 6.00g/m ST=RUN
6:45; TW = 0.090kg; BW = 0.090kg; PR = 6.00g/m ST=RUN
6:50; TW = 0.120kg; BW = 0.120kg; PR = 6.00g/m ST=STOP AL=PR
6:51; TW = 0.120kg; BW = 0.120kg; PR = 6.00g/m ST=EXIT

o o o o e
L | I { B 1

1
1
1
1
1
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4.7 Setup: External Run/Stop

An interface cable set for the External Run/Stop, Status Signal and Remote Alarm Signal features
(P/N 080-074) is available to connect the VitaPump to your process controller.

When the “EXT RUN-STOP” function has been “Enabled” or set to “LEVEL”, the VitaPump can
be remotely controlled by a solenoid switch or contact closure. Fasten the “Remote Stop/Run” cable
to the 37-pin VitaPump 1/O port; connect the other end of the 2-wire cable to the “Common” and the
“Normally Open” positions of the solenoid switch. When the solenoid switch is energized, the
VitaPump will start metering Vitamin solution. Conversely, when the switch is open, the pump will
stop (pause).

However, before remotely activating the VitaPump, make sure the balance has been turned on and
the Balance Interface cable has been connected to the VitaPump “Balance” port. In addition, the
VitaPump display should show the following:

Mode Select: METERING
Up Down Select

Press "Select

-VITAMIN D -
Exec Edit Alarm
Press "Exec”

SCALE INITIALIZATION
Please Wait

VITAMIN D: 6.0 g/m
Press RUN when Ready

Energize the solenoid switch when the “Press RUN when Ready” display is shown. The energized
solenoid switch will close the connection between the “Common” and “Normally Open” which
provides the signal for the VitaPump to start metering. The VitaPump will stop metering when the
solenoid switch is de-energized. When the EXT RUN/STOP function has been “Disabled” or
“PULSE” in the SETUP mode, the “Foot Switch” function is active. A momentary contact closure
will start the VitaPump: another momentary contact closure will stop (interrupt) vitamin metering.

Remote Alarm Signal:

A second, 2-wire cable is provided for “Alarm” signals. When an “Alarm” condition is detected, the
VitaPump will output a 5.0 VDC signal. The 5.0 VDC signal is a low- current control signal capable
of controlling solid-state relays that trip at 3.0 VDC. However the 5.0 VDC alarm signal cannot be
used to power a light or bell on its own. Connect it to a solid state relay or to an appropriate input on
your PLC.

Pump Status Signal:

A third, 2-wire cable is provided for a “Status” signal. Like the Alarm Signal above, itis 5.0 VDC low-
current signal. This signal is changes from low to high and back based on then the VitaPump motor
is running.
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5.0 Serial Mode: Remote Control by PC: Printer & PC Control

Serial Mode (See Setup: Serial Mode, Section 4.6) allows you to choose between two different
methods of remote control and output for your VitaPump; Printer or PC Control.

Both methods allow you to control the VitaPump via RS-232 with a PC. You can upload flow rate,
direction and batch weight limits. You can also start and stop the pump with single letter
commands. The main difference between the two methods is in the output provided by the
VitaPump to the PC.

In Printer Control, the output is identical to that of the printer, as shown in Section 4.4 of this
manual.

In PC Control, you have an additional Print Command (P) available that returns a single line data
string that has no labels. This type of data stream is easily captured and placed into a spreadsheet
or similar report. Please see the example in Section 5.2 that follows. This method of control is
commonly used in conjunction with a control program written by a third party.

You can use Win95 HyperTerminal (Windows 95/98) for uploading of VitaPump control parameters.
Use the instructions (on the next pages) for accessing the HyperTerminal in your PC and for
selecting the appropriate parameters.

Once you have selected the HyperTerminal parameters, reduce the HyperTerminal window to one

half of its original size. Open Note Pad (“Accessories” or “New Text Document” in HyperTerminal),

reduce the Note Pad window to one half size. The Note Pad is used here as a text editor. Place the
HyperTerminal window in the upper half of your monitor and the Note Pad window in the lower half
of the monitor. Both windows are now displayed and are readily accessible.

5.0 Printer: Commands & Data format

If you have selected PRINTER in Setup: Serial Mode, the VitaPump will recognize the following
uploaded commands, and download metering data to and from your PC. The format of the
PRINTER download is identical to the printer output detailed in section 4.4 Setup: Printer on the
previous page.

Uploading a program from your PC to the VitaPump is straightforward: Create a program in the in
Note Pad. Make sure the first line of the program is an upper case “U”; the last line of the program
must be “End”. If you wish to execute the program, send the single character “R” for “RUN”. Each
program statement must be followed by a carriage return (“Enter”). For example:

U Initiates Uploading

RATE 6.0 Pump Rate of 6.0 g/min

Cw clockwise, CCW for counter clock-wise

WGT 12.50 Sets Batch Weight to 12.50 kg (x.xxx kg or xx.xx kg)
END End of Program & “Enter”

R “‘RUN”, Executes Program

Use the following single character commands for Start / Stop

R for RUN
S for STOP

For example, if wish stop the vitamin metering, simply send “S” for STOP, if you wish to continue,
send “R” for RUN.
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Highlight all program steps including the final carriage return, select “Copy” in Note Pad Edit and
then select “Paste to Host” in HyperTerminal Edit. You should see an “Uploading” message on the
VitaPump display during transfer:

1. If the Upload occurs while in the “Press RUN when Ready” screen, the VitaPump will start
the program once the upload is complete.

2. If the Upload occurs while a VitaPump program is running, the pump will stop, the balance is
re-initialized and the tare is activated. After the balance is tarred, the newly uploaded
program starts at the beginning.
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5.2 PC Control: Commands and Data format

If you have selected PC CONTROL in Setup: Serial Mode, the VitaPump will recognize uploaded
commands from the PC. The format of the PC CONTROL download is different than that of
PRINTER, and is detailed further below.

The PC CONTROL protocol consists of 4 main single character commands:

w X

U Upload command sends settings from PC to the VitaPump.Each setting is
contained on and individual line of text. Valid settings are:

Cw Sets pump direction to clockwise

ccw Sets pump direction to counterclockwise

RATE aa.a  Sets mass flow rate to aa.a gm/min.

WGT e.eee  Sets Batch Limit to e.eee kg resets Batch Weight Limit
CLEAR Resets Total Weight (TW) counter

END Ends “upload” and returns to command mode

Run command, starts VitaPump metering.
Stop command, stops VitaPump, halts metering.
Print command, gets a single line of data showing VitaPump status in this format:

aa.aa bbb cccc.c dd.ddd e.eee ffff.fff XY Z

where...

aa.aa is current mass flow rate setting in gm/min. bbb is actual pump speed (0-100%)

cccc.c is the current displayed balance weight in grams dd.ddd is the current batch
dispensed weight in kg e.eee is the batch weight limit in kg

ffff.fff is the total weight dispensed in kg

X is 1 when the pump is running, 0 when stopped Y is 1 when pump rate is maximum, O
when normal

Z is 1 when batch is complete, 0 when dispensed weight<batch limit wgt.

Example command sequence: (All Caps)

Command Action

S Stop Pump

U Upload the following settings
cCw Pump direction = counterclockwise
RATE 6.0 Set pump rate to 6.0 gm/min.
CLEAR Clear total weight

END Ends upload session

R Starts metering

P Gets pump status.

Response: 10.00 5 492.0 0.013 0.099 0.610100
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5.3 Win95/98 HyperTerminal Settings:
Uploading/Downloading of Programs/Data

For Uploading of VitaPump programs from your PC, or Downloading of data for archival, you must
use the “Printer” serial port located on the back panel of the VitaPump. Use an RS-232 cable (P/N:
080-073) to make the connection to your PC.

The following Hyper Terminal setting procedure is intended for PCs with a Window 95/98 software
installation: Press the Windows 95/98 START key in the lower left corner of your screen, select
“Program” then select and open “Accessories”, select “Hyper Terminal”, double-click at the
HyperTerminal icon.

1.  From the “Connection Description” screen, select an icon and enter a file name, i.e.
VitaPump. Press “Ok”

2. From the “Phone Number” screen, select “Direct to Com 1” in the box labeled “Connect
Using :”,alternatively, select any other available Comport. Press “Ok”

3. From the “Com 1 Property” screen, select the following “Port Setting” parameters
3.1 Bits per Second: 9600

3.2 Data Bits: 8
3.3 Parity: None
3.4 Stop Bits: 2

3.5 Flow Control: None
Press “Ok”

NOTE: Make sure you enter same communications parameters in the VitaPump under SETUP:
Printer: Baud Rate=9600; Parity = None; Stop Bits = 2; Data Bits = 8; Set Print Delay = 0; set Print
Time = 1.

4, Go to “File” and open “Properties”, from the “VitaPump Property” screen, select the
“Setting” screen, enter the following:

Terminal Keys: Select
Emulation: Auto Detect
Backscroll Buffer: 500

o8 While still in the “Setting” screen, press “ASCII Setup” key & select the following
from the “ASCII Setup” screen.

Send Line Ends with Line Feed: Select
Echo Typed Characters Locally: Select

Line Delay 0 msec.
Character Delay: 0 msec
Append Line Feeds.............. : No Selection
Force Incoming.....................: No Selection
Wrap Lines That Exceed .....: Select

Press “Ok” at the bottom of the “VitaPump Setup” screen.
Press “Ok” at the bottom of the “VitaPump Property Setting” screen
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6.0 Manual Mode

Manual mode allows you to operate the VitaPump manually. You can select pump speeds from O-
100%, and set the direction, CW or CCW. In Manual mode, gravimetric metering (with a balance) is
not possible. This is useful when priming the system is desired, or when the balance has failed and
you need to run in manual mode. When metering in Manual mode, be certain to verify the speed
required to obtain the correct addition rate.

From the Mode Select screen, scroll to Manual and press “Select”. You will see the following
screens:

Mode Select: MANUAL
Up Down Select

-MANUAL- 100.0%
SW=0000 cw

Use the RATE key to increase or decrease the motor speed.

Use the Double Arrow key to set or change the pump direction.

Use the RUN and STOP keys to start and stop the pump.

The SWITCH key provides access to 4 TTL outputs not available in other modes.
The TIME and * keys do not function on the VitaPump.

The External RUN/STOP still functions normally in Manual mode.
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Appendix “A”

Tandem Pump Head Installation and Maintenance



TANDEM™[]Peristaltic Pump Head:

The TANDEM peristaltic pump head is specifically designed for use with the VitaPump metering
system. The TANDEM pump head (model 1081) will provide you with rugged reliability as long as
common sense maintenance and good quality pump tubing are used.

The TANDEM pump head is driven by 160 RPM high-torque motor. The VitaPump motor is
optically encoded and servo-controlled, thus the TANDEM pump head will maintain a constant
output over a wide range of metering conditions.

TANDEM Pump Head: Installation:

1. Identify the front and back of the TANDEM. Two 8-32 mounting cap screws, as well as the
pump shaft tang extend from the back of the TANDEM pump head.

2. Facing the front of the TANDEM, open the pump head by moving the black loading lever
1800 Jto the left. The upper and lower pump shoe will move in opposite directions, thereby
exposing the inside of the upper and lower pump shoe channels.

3. With the TANDEM pump head completely opened, locate the mounting holes for the two 8-
32 cap screws inside the lower pump channel.

4. On the front panel of the VitaPump, locate the mounting holes and the slotted pump head
coupler.
5. Before fastening the TANDEM, align the two mounting screws and pump shaft tang of the

TANDEM with the holes and slotted coupler of the VitaPump front panel mounting plate.
6. Make sure the TANDEM pump shaft tang is properly seated in the mating slot of the pump

head coupler, before fastening the TANDEM to the front panel of the VitaPump.
TANDEM™ [ Peristaltic Pump Tubing / Rate Selection:

For vitamin metering applications in the 1 to 30 gm/min. range, the TANDEM 1081 together with
#14 Masterflex™ pump tubing is the most useful pump head/tubing combination. Other ranges can
be accomodated with other tubing sizes.

The following chart shows tubing dimensions and the available flow rates based on tubing size, and
the standard 160rpm motor:

MasterFlex Tubing ‘ 13 ’ 14 ‘ 16 ‘ 25 ‘ 17 ‘ 18
Tubing ID*: in 0.030 0.060 0.125 0.190 0.250 0.310
Tubing OD*: in 0.157 0.189 0.251 0.314 0.376 0.439

Tubing Wall*: in 0.063 0.063 0.063 0.063 0.063 0.063
Pump Rate Range*: gm/min | 0.5-10 [1.7-35.2|/6.3-129 12.5-283 | 18.5-405 | 24.7 - 554
* Nominal Values

Pump Head Model: TANDEM 1081
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TANDEM™[]Pump Tube Installation:

1. Open the TANDEM pump head by moving the black loading lever 180(1(to the left. If you
are going to use the upper pump channel, slip the tubing into the upper channel; that is over
the pump roller cage. If the lower channel is used, feed the tubing through the lower
channel, that is under the pump roller cage. Do not loop a single piece of tubing through
both the top and lower channel of the pump head.

!  WARNING: Do NOT mount or dismount the pump tubing while the VitaPump is running.

2. Lock the tubing in place by pushing the loading lever 18001 1to the right. The tube retainer
spring will automatically place the correct tension on the pump tubing to prevent tube
“‘walking”.

3.  With the TANDEM pump head closed, lightly pull the two ends of the tubing in opposite
directions and away from the pump head. This pulling action insures that the pump tubing is
taut and within the pump channel.

TANDEM™ Pump Tube Replacement:

The pump tubing section located in the TANDEM pump head should be advanced at regular time
intervals, if the VitaPump is heavily used. Only use high-quality, correctly sized pump tubing.

! WARNING: When advancing pump tubing, the used pump tube section must be moved to
the pump discharge side, i.e. dispensing side. The used pump tube section is weakened
and tends to collapse when placed on the suction side of TANDEM pump head.

TANDEM™: Pump Tubing / Chemical Compatibility

Selecting the right pump tube material is crucial to ensure high pump performance. Consider all
aspects of your application when choosing your pump tube material: 1. chemical compatibility of
the fluid and tubing, 2. operating temperature and pressure, as well as 3. cleaning / sterilization

requirements.
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TANDEM ™[ ]Dual Channel Peristaltic Pump:
Parts Identification
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TANDEM™ Parts List: Contact SciLog Inc (1-800-955-1993) to order replacement parts, mention
model and serial number of pump head (either TANDEM 1081 or TANDEM 1082) on which the part
will be used.

Item SciLog P/N Description:
1 500-330 Pump Lever Stud (1)
2 500-320 Pump Lever Knob (1)
3 500-240 Plate, Lower Cam (1)
4 500-210 Cam, Lower Pump Shoe (1)
5 500-410 Bearing Block, Front (1)
6 500-411 Bearing Block Cap Screw (2)
7 500-420 Pump Shoe, Upper (1)
8 500-310 Lever, Pump (1)
9 500-430 Pump Shoe, Lower (1)
10 500-452 Pump Shoe Screw (8)
11 500-440 Tube Holding Fork (4)
12 500-451 Pump Shoe Bracket (1)
13 500-450 Pump Base (1)
14 500-220 Cam, Upper Pump Shoe (1)
14A 500-230 Cam Shaft/Cylinder (1)
15 (Fig. 3) 500-100 Assembly, Roller Housing, 1081
500-110 Assembly, Roller Housing, 1082
16 500-250 Cam Shaft, Ball (1)
17 500-260 Cam Shaft, Spring (1)
18 500-412 Pump Body Inserts (2)
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Appendix “B”

FMI Q1 Pump Head Installation and Maintenance
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IN-Q431-04

“Q” PUMP INSTRUCTIONS
CERAMPUMP®

CONGRATULATIONS! The FMI “Q" PUMP LINE is one of the finest metering pump lines in the world. It festures the unique valuelexs. variable,
rotating and reciprocating pumping design of all FMI pump products and more. More consistent accuracy, more volume per stroke, more

motor drive options and more diverse flow control options including a dial indicator, 4-20 milliamp stroke rate controller and dispenser.

SAFETY

INSTRUCTIONS

problems.

fire.

Fluid Mecering, Inc

of residual vellage.

& Turn off ke electrical power before chacking pump ‘ar any

e Comnec! mator, speed controlers, oe any olher electricsl davices
based on Fluid Metering Inz, specifications. Any unsuthorized
wark performed on (ke product by the purchaser o by third
parties can impair product ‘unclionality and thereby relieves Fluid
Metering, Inc. of dl warranty claims or labiity ‘or any misuse that
will couse damage to praduct and for injury Lo the individual,

& Power cables and leads should not be benl, pulled or inserted by
excessive foroe, Otherwise there is a threal of electical shock or

@ Replace any ndine fluses anly with fuse raling as specified by

@ When purpidrive is under oparation, never paint discharge
tubing inlo feos or touck any rolating components of pump

= |n a power down lhermal overload cul-in condibon, unplug or
turn o' power o purp. Always allow a cool down perncd before
reslarting. ctherwise, inury or damage may ocour.

& For 30 seconds afler power is rerrmoved from pumpidrive. do not
touch any outpul lermnals. Clectical shock may coour because

Before using any Fluid Metering, Inc. product read the following safety instructions as well as specific
product specifications and operating instructions.

Warningl Fire, electrical shock or explosion may occur if used near combustibles, explosive atmosphere,
corrosive air, wet environment or submerged in fluid.

Caution! Fire, electrical shock, injury and damage may
occur if not used in accordance with Fluid Metering,
Inc. specificalions and operation instructions.

=« Do nol put wet 'ngers nlo power outle: of uni.

& Do no! operate with wel bands

= Do nol operale drive assemblies that regure a kard moun! (o be
bolted doan) unless they are mounted per Fluid Meledng, Inc,
spectications, if not injury may occur and/or damage to unit

e Do nol cuch any rotating pumrp ar molor corponents. injury may

LoCur.

« Do nol run purnp dry, unless designed for that senice.

- \Y

& Running dry = harmiu o the pumrp, and wil cause excessive
Featng due 1o internal Inchon.

& Chedd pump rolation and inkl'oute! pump por! onentalon before
connecting power 1o pump. | not injury may oceur.

n puling out cords from outiels do not pull coed, grasp plug ‘o
prervant plug damage or electrical shodk,

& Flud Meterng, Inc. Jrive Molors become HOT and can cause a

burn. DO NOT TOUCH!

INSTALLATION & OPERATING TIPS

1. CLEAN FLUIDS. Abrasives in the pumped Nuid
may damage cylinder and pision surfaces and
should, therefore, be avoided. Carbon Gyfinder
iners and slainless sieel pistons are parScularly
suscepltible 1o abrasion by particulate maller in the
pumped straam, Ceramic piston/cylinder compo-
penls are more tolerant of suspended solids ex-
cepl solids that tend %o flock and impede the
movement of the piston in the cylinder

2. COMPATIBLE FLUIDS. Pump only fluids com-
paldile with materials of constructon of the pump
head you have selected.

3. WET OPERATION. The purmped fluid provides
surface cooling and lubrication o the piston and
cyfinder of your FMI PUMP. Therefore, avoid dry
operation (except pumps specifically designated
“pas pump').

4. FLOW VOLUME AND DIRECTION. Angular
deflection of the cylinder with respect! io the zero
point on the caliration scale of your FMI *Q°
PUMP controls flow magnitude and direction e.g.,
with the cylinder pointer at 10 on the lef! scle, fluid
wil be passed from the right port 1o the left port at
100% of the maximum raled volume, with the
pointer at 10 on the right scale, fluid will pass from
the kel port to the right port at maxdimum rate. Set
al 5 on the scale, Now rate wil be 50% of madmunm;
al 4, it will be 40%; at 3, 30%, elc., etc. The flow
control selfng may be changed (including flow
reversal) at any Sme while the pump is operating or
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idle. Shghtly loosen the two thumb screws and umn
the STROKE LENGTH ADJUUSTMENT KNOS. Re-
tighten thumb screws cnce the desired setiing is
reached.

5. PISTON SEALS. The R4C8 seals that keep your
PUMP pision dry are no! “just ordinary plastic
discs.” They are precisely cut and hot formed from
sheets of a chemicaly inert fluorocarben, speci-
cally formuated for resistance lo wear, abrasion,
heat and chemical attack.

Each R408 seal possesses an exceplional me-
chipice memory which alows # o maintain a
relatively constant wiping pressure on the piston,
compensalng for seal wear as it oocurs. Properly
maintained in dean condition, the original seals on
a FMIPUMP may be expecied lo st the ife of the
pump. If they are removed for any reason, they
should be carefully ceansed of al foreign particles
prior o re-assembly. Seal seats must also be free of
particdes. (please see para 18)

6. DIAL INDICATOR. (optional) The Dial Indicator
Kitis for fine adjusiment and continuous monitoring
of your "Q" pump flow rate settings.

To adjust Dial Indicator equipped pumps.
1.Loosen thumb screws, tum STROKE LENGTH
ADJUSTMENT KNCB, moving cyfinder assembly
o neutral (zero-flow position).

2. Adjust indicalor pointers uniil they read zero on
both dials.

A You are now ready ‘or fine selling by ‘urning
STROKE LENGTH ADJUSTMENT KNCS until you
achieve desred Now rate on dial, To prevent sysiem
backlash always lun STROKE LENGTH ADJUST-
MENTKNOB twe lurns or one ful revelution of large
dial beyond desined selting, then adjusl back.

7. 4-20 mA CONTROL for automalic response 1o
ramotely genersted 4-20 miliamp signals is glan-
daud on V200 controllers, The npul can be either
grounded or ungrounded. The current scurce con-
socly o termingl posts rmounled on fron! cover
asserbly of the STRCKE RATE CCNTROLLER. Be
sure (o obsene correct palarily. For cognplalaband-
up and operaling information see page 10,

8. PRESSURE. Ju no! cparate pump agans! Fead
pressures in excess of design specificstion. Drive
arm on psion may bend or beeak under overdoad
and other irreparable damape may be suffered.
Check your fluid circuit before applying power
to the pump!

9. ELECTRICAL PROTECTION. Al FMI PUMPS
are postive displacement nstruments and should
be protecied by luaes! possible “glp blow” fuse or
circuil bresker eleciicd arrangements. *QV* units
corme equipped with .75 amp fuses,

10. NOISE AT HIGH PUMP RATES. A melallic

Fammening nose durng cperaion of your pump
[particdary high speed wnits such as QB, QD,

QDX, and QV) when pumping liquids indicates




presence of gas bubbles in the pumping chamber
which are reducing purnping capacity and may be
damaging cylinder walls. Such bubbles may be
traced to 1) a poor seal at the suction fitSing, 2) uid
;a;uﬁaﬁm (canvitation) or, 3) degassing of the

a) To correct suction fitsng leaks in stainless steel
pump heads, remove fitting and wrap two layers of
Teflon tape (standard Lab plumbing variety, 110 2
mil thick x 1/2° wide) tightly info the threads of the
fitiing. Replace fiting in cyinder port, drawing
threads lightly on the Teflon tape. (see para 16).
b) To eiminate vaporization and degassing noise,
reduce suction load. This may be scoomplished
by: 1) Using the 38" da. TUBE ADAPTER R412-2
supplied with each pump on the suction line of the
pump head o increase inside diameter of the
suction line (use 1/2° dia. TUBE ADAPTER R412-
6K on -3 PHM's. ) 2) reduction of suction lift height;
3) pressurization of suction supply contsiner; 4)
locating pump below supply source o pemit gy
ity Now aid; 5) reduce viscosity of fluid by heating
or thinning, 68) reduce fiow rate by adjusting pump
10 lower setting on Now scale; 7) install FMI PD-HF
PULSE SUPPRESSORS in suction and discharge
lines.
Improvements in noise abatement and pump life
can be gained by puliing pulse suppression hard-
ware in the plumbing circuits adacent 1o the pump
suction and discharge ports - particulady with high
speed pumps that are plumbed with rigid tubing.
Theory haids that if part of a generated pulse is
resiliently stored, the part not slored is smaller and
thus easier Lo get into motion; the stored part of the
pulse dissipating behind the part that is in molion
susiaing molion, causing an undulating flow to be
transmitled rather than a series of pulses. Result
less noise, less energy used and less agitation of
e pumped fluid. So for pulse noise and vibeation
problems, pul a little resilience in your drcuil
There are a number of rather easy ways o do it:

€) The simplest method i 1o use reslient tubing
between the pump and the fuid dircuit. Experiment
a bit with standard elasiomers - yiion, hypalon,
gum rubber, soft vinyl or other. Use only
unreinforced tubing (reinforcement takes away the
resilience). Always shield this type of arrange-
ment 5o that a possible tube rupture will no! eodan-
ger people or equipment.

d) Ancther popular pulse suppression amange-
meatinvolves a gas bubble trap as descrided inthe
final sentences of para. 12. A bubble in such a
vertical trap will suppress pulse shock and noise
temporarily. However, since gas and a ligquid in
lize. e trapped gas may absorb into the passing
liquid and disappear leaving no puise suppression
or the flud may contribule to the gas quantity,
overicad the lrap and cause random pumping
errors as occasional bubbles enter the fiow stream.
This can be overcome by filing a sof slug of
closad-cell-plastic ‘oam or a soft pllow of thin-wal
plastic tubing (ends sealed) into the vertical dead
end extension of the fuid line. The gas trapped in
e foam or pillow wil provide the required resil-
isnce but will not be absorbed by the flow stream.
e)Sinoce each fluid and circuit exhibits differing
characleristics, a bit of experimentation may be
necessary. The resulls are usually worth the effort.

11.FORBESTLOWFLOWPUMPING RESULTS:
Use a pump having a maxdmum Now rating &s near

$ons requiring low flow rates - a few millliters per
minule or less - is the seemingly inevitable gas
bubble trapped in the pumping head of the meler-
08 pump. It expands on the suction stroke and
coniracts on the discharge stroke, allowing litte, if
any, liquid o pass through the pump. Such bubbles,
though often attributed to leaks in pump seals, can
be L] released by the

B e g o e
temperature changes. When so identified, this po-
#niial source of melering pump error can be gfies-
Svaly controlied in most fluid circults.

The familiar bubbles that form on the inside walls of

ambient). In this case, the bubbles contain air,
hydrogen, carbon dioxide or other gaseous mate-
(als carried in the waler, only smal quantties of
vaporized waler are present. Some liquids respond
o pressureliemperature changes
wmymm into liquid and gas {rag-
from liquid wm!«m Examples of liquids

technical environment and marty techniques have
been devised to compensate for or correct their
presence.

The most common practices for bubble control
employ:

a) pressure on the suction side of the pump circuit
0 encourage gas retention in the liquid or,

b) employ natural buoyancy of the bubbles to carry
them away from or through the pump head.

To apply pressure on the suction sideé of the pump,
locate the pump physically below the su s
u.mmudmdmmné%m-
Znts pressure of approximately one pound per
square inch (psi). Bubbles that do oocur wil return
solha mwmnm-m;
ihm-yhmmndupm&nmm
vessel o the pump head, negative suction gras-
sure must be contemplated - again, approximately
1 psi per two feetl of . Mos! liquids wil release
some gas when held al negative préssure and
since the volume of gas released is generally
proportionate 1o the volume of liquid subjected to
the negalive pressure, suciion line dameler should
be kep! small for small lows (except heavy, vis-
Saus or tacky Iiquids which require large flow area
for mobility). A vertical dead-end exiension of e
suction ine can be provided above the pump
mmbmn#w bubbles before
they enter the pump. This extension should be
liquid filed ot the start of 8 pumping period. Stand
the pump vertically by loosening he screws and
e Multi-Position Tilt Stand G650 so

that pump is in standing position, or hang the pump
verSicaly by its base key siols, The discharge port
should now be above the suction port allowing
bubbles that enter the pump head o pass drectly
assist lines should
et
traps should be purged as oflen as necessary 1o

assure liquid flow continuity.
13. SYSTEM ACCURACY FACTORS. Seversl in-

b;mmv&vmﬂmwaumm
pision which is mechanicaly aligned with

e) THE FLOW STABLITY (precsion) of an FMI
PUMP is therefore principally related to coosis-
tency in fluid sfip rate and repetition rate and
thesa funclions in turn are relaled o external sys-
tem load factors such as viscosity, dfferential gres-
sure and electric ine voltage: i.e., when load fag-
mmmlymﬂupmardnp-
glilign rate remain ially constant, when vis-
Coshy increases, fluid sip rate and stroke fepeti-
$gn rate both decrease; when differential pressure
increases fluid slip rate Rteass and stroke geoed-
290 rale decreases.

In short, FMI PUMP PRECISION is influenced by

5 Aerial Way, Suite 500, Syosset, NY 11791
(516)922-6050 « FAX(516)624-8261 « www.fmipump.com
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IMPORTANT

RECOMMENDED FMIPUMP MOUNTING
FORMAXIMUM PERFORMANCE

BETTER

GOOD

incined upward from pump kead.

BEST

For maximum pumrp pedormance, mounl the purg with molor 8t *2 o'clock and
pumg baed st 6 o'clock posiion. This orientation will aliow it bubbles that enter the

pumping chamber 1o direclly exil thru buoyan! assit. Discharge Ines should be

NOT
RECOMMENDED

fuctustions of fluid differential pressures, luid vis-
Sasily and electric line voltage. When these factors
are controlled prediclably reproducble pumping
precision better than 0.5% may be expected.

MAINTENANCE & REPAIR
INSTRUCTIONS

14. LUBRICATION. Purp drive clements are
provided with oil "ilings o all appropriate paints,
Jse high grade machine gil al regular intervals. A
dab of good gresse on PISTON JRNVE PIN st
before @ is nserted into the RADIAL BEARING in
the SPINDLE ASSEMBLY does awoarkd of good for
the bearing and pin.
15. CHANGING THE LIQUID END OF YOUR FMI
“Q" PUMP. (figures 1.2).
a) Te rermove “Q" Pump Head Module (QPHM):
1. Tum power off,
2. Rotate STROKE LENGTH ADJUSTMENT
KNOS to position PUMP HEAD CARRIER Q410-2
all the way to the extreme right or left of scale
(fig. 1)
3. Rotate SPINDLE ASSEMBLY Q424 lo place
PISTON DRIVE PIN at 3 or 9 o'cleck position
(facing cylinder head).
4. Leosen two KNURLED NUTS.
5. LIt QPHM and draw gently awsy from Q424
SPINDLE ASSEMBLY (fig. 2).
6. Move QPHM up and to the Iall while slipping
DRIVE PIN out of RADIAL BEARING
b) To replace CPHM:
1. With PISTON ASSEMBLY R4Z3 mm aa
proximately 1-14" from CYUNDER NUT R40EK
and DRIVE PINin the 3 or 9 o'clock position, insert
PIN into the RADIAL BEARING in the SPINDLE
ASSEMBLY.

2. Slide QPHM into position on BASE making sure
locator on boltern of CARRIER Q410-2 dreps
into siotted portion of FOLLOWER Q454-2 on
base.

3. Tighten KNURLED NUTS on Q616 assembly.

>
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NUTS

16.
STEEL PUMP HEADS

CHANGING FITTINGS ON STAINLESS

IMPORTANT!
Fittings screwed 00 Sghtly into siginless steel
pump heads will contlact port seals and may
cause piston/cylinder damage. Use extra layers
of Teflon tape on threads when necessary (o
avoid such excessive penetration.
17. CLEANING PUMP HEAD. Routine flushing
with solvent before shut-down will suffice for most
applications - set pump for maximum stroke and
operate until sclvenl appears clear al di
porl. if periodic leardown for detail cleaning is
required, remove parts with care o avoid damage
to piston, cylinder and gland. Wipe al parts with
Uoliess ol saturated cioth. Operate by hand afler
reassembly lo assure free movemen! of parts
prior lo application of power.
17.1 CAUTION! Ceramic pistonicylinder sets are
parScularly sensitive Lo neglect and may “Tfreeze” if
sliowed to dry oul withoul adequate cleansing.
Some users actually remove the piston from the
cylinder afer solvent cleaning and store the com-
sopack parts in disassembled condition until the
pump is again required. Others fill & locp of
flexible tubing with fluid that will thin or neulralize
the last fluid pumped. They then connect one end
of the tube ‘o the pump suction port, the other lo
the discharge port. '‘Wih this locp positicned above
the purmp head, the ceramic surfsces and seal
areas will slay moist and mobile for extended idle
periods. I, hoa r, a piston ; or stainless
steel) doas fresze n the ofinder, DO NOT TRY TO
FORCE IT FREE! Be gentlle. Try lo remove the
pump head (refer para 15) from the base assembly
=0 that the whole assembly can be scaked in a
suilable sclvenl ¥ ke head = not conveniently

3

fgurd

remavable, the tube lbop dscussed in the prior
paragraph may pernil sobvent 1o dissolve the “fro-
Ze0” residue in reasonable lime. |f all eke fals,
pack it ol up and shig it back Lo the faclory with a
MO SHIFG US ATRIL yUU LUTINK MTIGn O el riside -
somelimes we're lucky. Having a spare pump
head on hand in case of emergency is always &
good idea.

17.2 SANITARY SERVICE. FMI sanitary pump
heads, designaled SAN are designed to conform
with the cleansing standards of the U.S. Food and
Drug Administration.

To clean individual component parts:

a)Unscrew 2 CYUNDERNUTS R406-Sand 2PORT
NUTS 110348-P.

b)Remove piston and seal components released
by step a) above,

c)Use fingers lo wiggle LINER R407-C slipping it
from CYUNDER CASE R40S-SAN;
d)Cieanse and sterilize component parls as per
government regulations for parts manufactured of
Aluming Ceramic, Type 316 Stainless Steel and
Teflon. Afer cleaning, reassemble the compo-
nepts as follows:

e)Assembie piston/seal components as per in-
slriions pera 18 .o

NOriant CYUNDER LINER R407-C in CYLINDER
CASE R405-SAN in such a manner that the side
port fats on CYLINDER LINER R407-C should be
visible through the side port openings on CYLIN-
DER CASE R405-SAN.

g)Place cne each port seal component R412-Tinto
each side port of CYLINDER CASE R405-SAN
USING BNGEr Prossung Scross NG TWO POrtS 1o as-
sure flush seating of the seal surfaces on the
cyfinder liner Nats.

h)Apply PORT NUT 110348-P to each port. finger
ght.

i)Carefuly insert pision into cylinder ner unsl
threads of CYLINDER NUT R406-S meet threads of
CYLINDER CASE R405-SAN. Tighten NUT R405-
S finger tight.

Continued on Page 12




JIPlace head sealcomponents R413 and R489into
the head end of CYLINDER CASE R405-SAN.
apply CYUINDER NUT R406-S.

K)Wrench tighten each PORT NUT 110348.P 1/6
turn.

IWrench tighten each CYLINDER NUT R406-S
1/2 i, piston end first,

18. PISTON SEAL REPLACEMENT (please see
para 5.) When R408 SEALS are replaced, the
following procedure should be followed: (please
socfigs, 3.4)

a)Place GLAND NUT R406 and GLAND WASHER
R409 on PISTON ASSEMBLY R423.

b)First “form™ kp of LIP SEAL around piston by

gently placing a LIP SEAL R408 on piston, lip
side last, Carefully rotate the seal on the piston

1o avoid damage 1o the lip while passing over the
flat to the peston neck. Then remove seal and
reverse lip direction (fig. 3).

c)Gently place one “formed” LIP SEAL R408 on
prston. lip side first, carefully rotating the seal on
the piston until i is past the flat and on the peston
neck,

dyGently place one LIP SEAL R408 on piston, lip
side last. Carefully rotate the seal on the piston
10 avoid damage to the §p whilke passing over the
flat to the prton neck (fig. 4),

e)insen piston into cylinder approumately one
inch

NApply GLAND NUT R406 1o cylinder threads and
ughien

19. PISTON SEAL SETTING. After instaling new

p seals (pant R408) in pump head R is recom-
mended that the seals be set (formed in place) by
fliid prossures gencrated by pump action. To
accompirsh this:

a)Operate the pump spindie clockwise for 10 or
20 strokes at maximum setting. handling water
(left to right mode facing pump head) with suc-
tion line blocked or pinched off. This will create
a vacuum in the pump head, permitting atmo-
sphetic pressute to shape the outer soal mem.
ber tightly around the piston.
b)Reversethe pumping direction (pump head angle
reversal) and intermittently block the line leading
from the left hand port. This will generate pressure
Inthe seal area of the pump head, causingthe nner
seals to form intimately around the péston.

Q PUMP HEAD MODULE - PARTS PRICE LIST

PART NO. ESCRIPTI PART NO. DESCRIPTION

Qo2 CARRIER R4121 ADAPTER S5.5. /4 NPT TO 1/4° 1L.D. TUBC

Q1103 CARRIER STAINLESS STEEL Re12.2 ADAPTER S5 1/4 NPT TO 38" | D. TUBE

Q865 SPACER R€120K  ADAPTER FLUOROCARBON 1/8° |D. TUBE
R4121K  ADAPTER FLUOROCARBON 1/4° |D. TUBE

RAOSK CYL CASE. FLUOROCARBON, DBL CAP Re122K  ADAPTER FLUOROCARBON ¥/ |D. TUBE

R4051K CYL CASE, FLUOROCARBON, STANDARD R412-5K ADAPTER. FLUOROCARDON 1/4-28 THD

RI0S S CYL CASE. STANLESS STEEL RE126K  ADAPTER FLUOROCARBON 1/2° 1.0, TUBE

R40SIS  CYLCASE. SS. TEMP GLAND R41207  ADAPTER SS. 14" 1.D. TUBE, SAN

R4OSSAN  CYL CASE, SANITARY STAINLESS STEEL Re1208  ADAPTER S5 V8 1.D. TUBE, SAN

RI0SSG  CYL CASE, SS ISOLATION GLAND RA121T  ADAPTER TEFLON 1/4° 1D, TUEE, SAN

R40G-K GLAND NUT, FLUOROCARBON R4122T  ADAPTER TEFLON 3/&" 1D, TUBE, SAN

RIOGOK  GLAND NUT FLUOROCARBON 173" PISTON RE13 CYUNDER HEAD SEAL

RIG1K  GLAND NUT FLUOROCARBON 1/4* PISTON R4131 CYLINDER HEAD SEAL. R405-1K

RI62K  GLAND NUT, FLUOROCARBON 38" PISTON RO19 CYUINDER PORT SEAL. R405-S

RI63K  GLAND NUT FLUOROCARBON RE231C*  PISTON

R406-S CYLINDER NUT R405-S, R405-SAN RE232C°  PISTON

RI07.0 CYLINDER UNER R233C*  PISTON

R407-1 CYLINDER LINER R4230S  PISTON

R407-2 CYLINDER LINER Call Parker Re231S  PISTON

R407-1C*  CYLINDER LINER RE232S  PISTON

RA07-2C°  CYLINDER LINER for Info! Re79 LOW FLOW KIT (FITS R405-S)

RA073C*  CYLINDER LINER R8O SPACER, SANITARY CYUINDER GROUP

RIBIA  LIPSEAL RULON AR 1/4" R4901 PORT SLEEVE. SANITARY CYLINDER GROUP

RIB2A  LIP SEAL RULON AR /8" RS201T  ADAPTER TEFLON 1/4" O.D. STRAIGHT, SAN

RI080J  LIP SEAL RULON J1/8° RS202T  ADAPTER TEFLON " O.D. STRAIGHT, SAN

R408-1) LIP SEAL, RULON J /4"

RIB2)  LIPSEAL RULON J 1/8° HATE K SML TUBE ADAPTER SET, 1/8° 0.0 (0PTL)

RWBIT  LIPSEAL TEFLON 1/4°

RI0B2T  LIP SEAL TEFLON 38" 11001710 SCREW, SKT HD CAP 1/4-20 X /8"

RIOBIA  LIP SEAL RULON AR 112" 110311 NUT, SQUARE 1/4-20

R4OSST  LIP SEAL TEFLON 1/2° 110348P  SAN PORT NUT, PLASTIC

R4090 GLAND WASHER, TEFLON 18" 110348 S SAN PORT NUT, STAINLESS STEEL

R409-1 GLAND WASHER TEFLON 14" 110384K  FERRULE NUT 14, KYNAR

R409-2 GLAND WASHER, TEFLON 38" 1103847  FERRULE NUT 14", TFE

R409-3 GLAND WASHER TEFLON 1/2° 11084701  BARBED FITTING 10-32 UNC-2B 1/8" 10 TUBING
20018201 CYL CASE, SS HIGH TEMP GLAND

* CERAMIC PISTONS & CYLINDER LINERS SOLD AS SETS ONLY
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SANITARY PUMP HEAD MODULE

R408 (2) RA405-SAN

R409
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R423-\ o
o | :II. 72 i
.' ‘ " ) I ;

R406-S

Q665 |

Q410-2

110017-10
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