<« - — — | Formatted: Footer distance from
edge: 0.5"

832952933333

tesitines VAP SC C, INC
S38e8008s0a8 IENTIFIC, INC.
099999989999 Innovators in Liquid Handling,
OOOBOOOOOOO0 Arraying and Mixing

TECHNICAL NOTE #86
- { Deleted: q
OPERATION AND CARE MANUAL )
FOR THE V&P SCIENTIFIC
VP 707C2H
LINEAR SHUTTLE MAGNETIC LEVITATION - peteten: s
- { Deleted: *

09/02/2003
*US patent #6,357,907



TABLE OF CONTENTS

INITIAL SETUP 3
CAUTIONS 3
OPERATION 4
| LOADING AND UNLOADING MICROPLATES ------------- 6 __ { Deleted: s )
| ADJUSTING LEVITATION HEIGHT A __{ Deleted: 5 )
| HEATING BLOCK . __ {Deleted: 6 )
| CARE L __ { Deleted: s )
WARRANTY s - { eleted: 6 )
e __ - { Deleted: g ]
FIGURE 1 9
FIGURE 2A 10
FIGURE 2B 11
FIGURE 3 12
FIGURE 4 13
APPENDIX A (Watlow instruction booklet)-----=-------cccccccee 0 - { Deleted: ]
APPENDIX B (V&P settings for Watlow) z-----zzzzcocceeeeceeee - L P — )
| Deleted: - )
{ Formatted: Left )



- { Formatted

+ . { Deleted:
/ Deleted: Shuttle...People

{ Deleted: people
!

//{ Formatted
CAUTION' "nn ) /! /{ Deleted: Shuttle
'/ I{ Deleted: 1.
Be advised that the Linear Shuttle Levitation Stirrer has a very strong magnetic field. B //% F:r:‘:tted
) ... [5]

ndividuals with pacemakers should not get closer than 12 inches to the magnetic dipole. [y {F RT——
U,// ormatted: Bullets and Num

b("... 6]

Remove all magnetic influenced tools and objects from the immediate area to prevent them

/ /”{Deleted- lexigl
//// , : plexiglass
i

Bl |l Bl

v,
/’/ { Deleted: 4. Connect the power
v

—
—

magnets. Keep credit cards, watches and other magnetic sensitive items at least 1 foot from  / /j///,{ Deleted: 3-Have-2-peoplegras___[77 |
the Linear Shuttles magnetic fieed. / ,/// / //{ Deleted: Shuttle J
/i/ ///{ Formatted [W

|L._Carefully remove internal packing and plastic wrapping material. Remove Plexiglas safety <+ 1/ { Formatted o)
shield. //’//;,/ g { Formatted: Bullets and Num[w
[.1it]

2. The Shuttle Stirrer weighs ~ 111 1bs._Because of the weight and size of the Stirrer unit, please +f /{ Formatted

have at least two individuals lift the unit from the shipping container by grasping it under the jz

V outlet.

Deleted: . c...q ... [13]
base plate. ; /{ Formatted [ﬁ
3. Connect the round plug of the cable harness to the,power supply, Connect the 5-pin plug to the E :::::ted [ﬂ
motor and tighten the attachment screws. .Connect the RS232 plug on the cable harness to your ///// = [16]
computer’s serial port and tighten the attachment screws._Connect the power supply toa 115 ///” /{ Deleted: on ]
’ | Formatted [ﬁj

b 8

4. Turn the power supply on, The factory installed motor memory program is preset at 3.5 N4 Formatted [19]
cycles/minute. ;The Stirrer unit will run at this setting when the power is turned on, Deleted: LED turns from red to green ]
777777777777777777777777777777777777777777777777777777777777777777777 - {Deleted: q ]

5. Turn the power switch off when the Shuttle opening is ~2 inches to the right of the magnet < { Formatted

N ‘[ Formatted

dipole (see cover photo and Figure 4). o - { Deleted: |
\{ Formatted ]
6. Remove Shuttle door and slide the Heating Block into Shuttle via groove # 5 (See Figure 1). <+, _ {Deleted: 7
Replace Shuttle door. N

| Deleted: Shuttle...S...heating
N\

.. [2

,_,
s

Deleted: Shuttle...Shuttle

W

.. [25

—

\

\ \‘[ Deleted: 8.

\
N { Formatted
\ \

SN { Deleted: T

\ N
\ { Deleted: 9.
\

\
| \\ \\\£ Deleted: (see ...)

\
| \\{ Deleted: 7

Formatted

/{ Formatted

| = = = e — — = = =

W (W NN IN N N NN N

il (=] O oo (N (=)} w N| (=] [©

—_| = —| = = = = = —| =
J  J (N (N




{ Deleted: your

OPERATION { Deleted: Put

{ Deleted:

// /
/
/// /

program

Deleted: It should automatically start
installation of the Animatics’ control

— J A

SOFTWARE INSTALLATION: o/
! /{Deleted: run

"

’ S {Deleted: cd-rom
/

/

/1y,
/7
P | programs fer-thesmeotor, see the

Deleted: For help in making your own

. [32

—

4
{Formatted Font: Italic

installation is completed, restart your computer.

{ Formatted .. [33
The HELP FILE in the Animatics Folder is a great resource for assistance in customizing the // {F"matted: Font: Italic
control program. Sample programs are also available in this folder. /’// {Formatted . [34

//// {Formatted: Font: Italic

.. [35

—

777777777777777777777777777777777777777777777777777777777777777777777 {/ . { Formatted

N ‘[Formatted: Font: Italic

N
\\\\ N

\\\

. [36

—

\ | Formatted
N\
Connect the motor to a computer loaded with the Smart Motor Interface software via the RS 232 BN

\\\\\ {Formatted: Font: Italic
cable. Turn the motor on. Under the File Menu, select “Retrieve Program from Motor”. See \\\\ o {Formatted
7777777777777777777777777777777777777777777777777 ‘\ \\

.. [37

Table 1 for a list of the factory installed command lines. PLEASE NOTE: Lines 1-24 and 26-39 \ \\\ {Formatte 4 Fort: Ttalc

are machine command codes which include acceleration, deceleration and starting velocity ~ \‘\ \{F eed
W ormatte:

.. [38

—

\! W

commands that should NOT be changed. The velocity setting for the factory installed program is ! ,:S W { —
200,000 (Line #25: V=200000), and will produce 3.5 complete cycles/minute of the Shuttle ‘ j iy | Formatted: Font: Itali

through the magnetic dipole or 7 lifts and drops of the levitation balls/minute. _Save this file as | L \\ [F°rmatted
“Default Program — 7 Lifts per Minute”. \\\ o [F"matted
\\ i \\ ‘m \{ Formatted
To double the default velocity, change V= 200000 to V= 400000 in Line #25. \\ i o \[ Formatted
»\\[ Formatted 1
This will increase speed ~2 fold to 7 cycles/minute or 14 lifts/minute. x‘\ n\\[ Formatted: Font: Italic
\
\N \ ‘[ Formatted .. [44]
Once the new speed is established, save the file under a new name. _After saving the modified file, [Ddeted ONTROL
7777777777777777777777777777777777777777777777777777777777777777777 \ W\
send it to the motor by clicking on the shortcut key labeled: “T”. The program will be scanned for \ [Deleted
errors. If no errors are found it will be compiled and sent to the motor. If there are any problems., \‘\ [F d
0 ormatte 1
|

the software will tell you what to do.

\\
\\\\\ w‘[ Formatted: Font: Not Italic
\\\ |

''| Formatted: Font: Not Italic
To test the downloaded program remove power from the motor, wait for the LED’s to go outand \\\\ \‘[

\ [Formatted Font: Not Italic

restore the power. The program will always be executed upon power up. In this case, the motor .
will move back and forth in accordance with the program you have sent it. It is fully stand-alone \ \“ (F°rmatted Font: Not Italic

| = S Sy iy
[201(%; ] W IN]| [ O] [©
|2 IS G S N ES |2
) W - el e w5 S w's S ) D D oD, S e ) -

\ \\\ { Deleted: ype the commands dii

1|

.. [47]

now and will operate without the host computer.

\ \\{Formatted Font color: Auto

As an alternative to powering down the motor you can issue the “Z” command which completely [Formatted Font color: Auto
resets the SmartMotor as if it were newly powered up. \[ Formatted: Font color: Auto

{Formatted Font color: Auto

{ Deleted: you can disconnect or

1\_/;/;/;/

.. [48]

{Formatted Font color: Sea Green

X _____________ { Formatted: Left

A




JTABLE 1 Default Command Lines from Motor Control Program
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EEBEKEFT

Line # | Command
J |KP=42
2 |KI=28
3 |KDb=0
4 |KL=20
2 \E
6 |LIMH
J |Lwmb oo
8 |AMPS=300
Q |E=500
o |MVo

%%B%MRBFT
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o9 /w0
2 |D=20
A ¢
22 |warr ...
2 /o0
24 | PRINTCHOMING COMPLETE!"#13)
25 | v=200000
26 |A=100
2l |WHOEL
.28 |rwarr ...
2 /=
0 6
31 | TWAIT
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TABLE 2 Conversion from Velocity to Cycles or Lifts per Minute =
Velocity Setting | Cycles/Minute | Lifts/Minute

57.137 1 2
200,000 3.5 7

400,000 7 14
600.000 10.5 21
800.000 1 28

Jop speed: V= 3,200,000
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ype the commands directly into the dark blue terminal window (smart motor terminal) of
the Animatics software, all commands must be in upper case. To double the default

velocity type:

V= 266666 <enter>

This will increase speed ~2 fold or to 7 cycles/minute. To double the velocity again,



type:
V=533332<enter>

This will increase speed ~2 fold to ~14 cycles/minute. We do not recommend that you go
faster than this speed.

Page 4: [48] Deleted Patricia Koutz 9/3/2003 3:20:00 PM
you can disconnect or turn off the computer and the motor will continue to run at that
speed. When you turn the motor off, the program will default to the factory setting of 3.5
cycles/minute.
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Velocity Value Motor Rev/min
1 0.00186
26881.7 50
53763.4 100
80645.2 150
107526.8 200
268817.2 500
537634.4 1000
806451.6 1500
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into the bottom groove on the shuttle (the 4ml block will slide into the second groove).
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When not in use, turn the power switch off. Do not place the power supply in a humid
chamber with elevated temperature. Do not place stirrer in chamber with temperatures
above 50°C. Periodically check the Levitation magnets for a build up of magnetic debris
on the surface. Remove any magnetic debris with a dry cloth. The Linear Shuttle motor
is a AC Brushless Servo Motor and requires no maintenance.
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