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~~  General Information

Registration

Please register your software by taking a moment to fill out the registration card provided.
In keeping with our promise, we can easily provide two years of free software upgrades.

Just call us if you need information about our other products, or information about upgrading

your existing system.

Technical Support

If technical support is needed please contact one of the following offices:

Main Office:

_ Particle Sizing Systems
%/”" 75 Aero Camino, Ste. B
Santa Barbara, CA 93117

o
\‘\,‘\M")

Tel: 805-968-1497
Fax: 805-968-0361

Eastern Regional Office:

Particle Sizing Systems
668 Woodbourne Road, Ste. 104
Langhorne, PA 19047

Tel: 215-702-7088
Fax: 215-702-7099
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INTRODUCTION

Background of the SPOS Technique

The method of single-particle optical sensing (SPOS), also called optical particle counting
(OPC), was originally developed for the field of particulate contamination analysis. Particles
in gas or liquid suspension flow through a small "photozone" -- a narrow, slab-like region of
“uniform illumination, produced by light from a laser diode or incandescent bulb. The particle
suspension is sufficiently dilute when the particles pass, one at a time, through the

- llluminated region, avoiding coincidences.

The passage of a particle through the sensing zone causes a detected pulse, the magnitude of
which depends on the mean diameter of the particle and the physical principle of detection --
light scattering or obscuration (blockage). The illumination/detection system in the sensor is

~ designed to provide a monotonic increase in pulse height with increasing particle diameter. A
particle size distribution (PSD) is constructed one particle at a time, by comparing the
detected pulse heights with a standard calibration curve, obtained from a set of uniform
particles of known diameters. .

The SPOS technique possesses several characteristics which make it ideal for measuring the
PSD of a wide variety of particle suspensions, emulsions and dispersions. These include
exceptional resolution, wide dynamic range and high accuracy. The AccuSizer™ 770 Optical
Particle Sizer has refined the SPOS technique for general use in particle size analysis.
Through the addition of a proprietary dilution method, called "Autodilution" (U.S. Patent #
4,794,806; foreign patents pending) and significant innovations in hardware and software
design, this important measurement technology has become much more attractive for a
variety of applications. Samples of arbitrary concentration can be measured quickly and
automatically, without sacrificing any of the essential advantages inherent in the SPOS
method.

The attractiveness of the SPOS approach for particle size analysis can be best appreciated by
comparing its properties with those of alternative methods based on "ensemble” techniques,
in which a large number of particles of different size contribute simultaneously to the
measured signal. The most popular instruments in this category are based on the methods of
sedimentation/turbidity or Fraunhofer laser diffraction. In the former case the raw signal is
the optical (or x-ray) transmission through the sample, measured at a particular location in
the suspension. The signal varies with time as the particles populate or depopulate that region

Introduction Page 1 of 10
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INTRODUCTION

Background of the SPOS Technique

The popular ensemble techniques are poorly suited to characterizing relatively complex
distributions like these, Instead, because of their speed, ease of use and good reproducibility,
these methods have proven useful for determining the "end point” in a particle manufacturing
process -- e.g. the approximate mean diameter, and perhaps the standard deviation. Ensemble
techniques are much Jess useful for characterizing the guality of a product, in the sense of
being able to detect and quantitate subtle features of the PSD, like the examples discussed

By contrast, the combination of Autodilution and SPOS techniques yields a powerful
technique for particle size analysis. First, the use of Autodilution allows an SPOS-type
instrument to characterize the essential features of the PSD as quickly, easily and

diffraction or sedimentation/turbidity. Second, the use of a single-particle sizing method
offers the intrinsic advantages of high resolution, large dynamic range and excellent
accuracy, allowing one to measure small, subtle features of the PSD that simply cannot be
detected using ensemble techniques.

Introduction Page 3 of 10
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INTRODUCTION

Instrument Systems Design

Autodilution Subsystem

Our patented Autodilution system is shown schematically below. A few drops of concentrated
liquid suspension or wet powder dispersion are manually introduced into the mixing chamber
of the Autodiluter, consisting of a dilution chamber, filled with filtered diluent (typically
water). The sample particles are mixed with diluent in the mixing chamber by means of a
magnetic stirrer or a mechanical agitator.

v, v, b
VENT —{¢ —DGE — :
TO AIR — \J
FLOW F
FILTERS
MC CONCENTRATED FRESH
SAMPLE SUSPENSION DILUENT

VOLUME V

SENSOR OUTPUT

m AAAA '

TO PHA AND SIGNAL
PROCESSOR

\Y

DRAIN
OR
COLLECTOR

Figure 1 - Autodilution™T Subsystem
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INTRODUCTION

Instrument Systems Design

which equals 419,283 for the example above. This represents about 70% of the total number
of particles (equal to 600,000) which are present in the mixing chamber at the start of the
In€asurement. If the measurement time js increased to 2 minutes, approximately 90% of the
particles will be sized. Hence, in a relatively short time the system is capable of counting
and sizing a very large number of particles, insuring excellent statistical accuracy and, hence,

reproducibility,

Introduction Page 7 of 10
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INTRODUCTION

Instrument Systems Design

For a larger particle, having a diameter comparable to the width of the illuminated zone, the
dependence of pulse height on particle diameter is closer to linear than quadratic. In any
event, the pulse height should increase monotonically with particle diameter. Light blockage-
type sensors are available in a variety of size ranges, including 1.3 to 400 and 5 to 2500

microns.

SENSOR MODEL # | DETECTION METHOD PARTICLE SIZE RANGE
LE400-05SE Light Extinction/Scattering 0.5 to 400 microns (nominal)
LE400-1SE Light Extinction/Scattering 1.0 to 400 microns (nominal)

LE400-1 Light Extinction 1.0 to 400 microns (nominal)
LE400-1.3 Light Extinction 1.3 to 400 microns (nominal)
LE1000-3 Light Extinction 3.0 to 1,000 microns (nominal)

L LE2500-5 Light Extinction 5.0 to 2,500 microns (nominal)
Introduction A Page 9 of 10
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INITIAL HARDWARE SETUP

Computer, DMA Interface Board and Autodiluter

DMA Interface Board

The DMA Interface printed circuit board is inserted into any 16-bit unused edge
connector in the PC controller. The protective cabinet of the computer should then be
reinstalled. In most cases the computer has been supplied as part of the AccuSizer™
770 system; for these systems the circuit board will already be installed.

C770 Software

The system software C770 is installed in the hard-disk memory drive of the PC
controller. In cases in which a computer has been supplied with the system, C770
software will already be installed on the hard-disk drive, with a backup copy of the
software files provided on diskette.

Optical Particle Sizer

The 770 Optical Particle Sizer unit must be placed immediately next to the PC
controller. The unit is connected to the DMA Interface board in the computer using
the short ribbon cable provided (terminated at each end by a 25-pin DB-type male
plug). Do not connect the sensor cable while power is applied to the power supply.
The Optical Particle Sizer should then be connected to a source of AC power using
the 3-prong cable provided.

CAUTION: Before attaching the unit to AC power, verify that the correct line voltage has been
selected on the 770 power receptacle. The POWER ON/OFF switch must be OFF (not pushed in).

Initial Hardware Setup Page 1 of 7
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() INITIAL HARDWARE SETUP

Computer, DMA Interface Board and Autodiluter

IMPORTANT: The rwo Stainless steel flow tubes on the sensor are not equivalent; one
serves as fluid input, the other as output. The direction of flow is indicated on the body of the
Jflow cell.

5. Connect the stainless steel flow tube with the teflon tube onto the top side of the
sensor with the teflon tube extending into the hole on the bottom of the magnetic
mixing device. This will require some effort to bend the ridged tube into the hole,
the sensor may have to be moved to one side to accomplish this tagk.

?‘* Syringe Injection Column
Dilvent Feed Tube e . = 1]’
:' w Air Valve Line
'h~.__|
—_ Black O'rings
. i
{
TR ! Delrin Mounting Brackets J
i
\
Dilution Chomber
: !
| Accusizer !
i i
|] Opticol Porticle Sizer ’
I
| |
I = |
boa Model 770
! = Particle Sizing Systems
i Power On/OH Sanic Barbora, Colifornia, USA
L
Figure 2: Front of AccuSizer
{\”f’ P /
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"y INITIAL HARDWARE SETUP

Computer, DMA Interface Board and Autodiluter

Pur’lcle"Slzer Sensor Drain  Aufodiluter  Fury Pump
Controlier Cable Input QOutput input

AN N A

Figure 3: Back Panel of AccuSizer

14.  Firmly secure all tubing connections, to prevent leakage of fluid. Failure to secure
all tubing connections will result in accidental disconnection at some future time.

Initial Hardware Setup Page 5 of 7
Release Date: 9/96

Artisan Technology Group . Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



) INITIAL HARDWARE SETUP

)

Computer, DMA Interface Board and Autodiluter
O
O
()
Figure 4: Back Panel of AccuSizer Counter
e
%
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C770 SOFTWARE

LOADING

g.

C770 Files
C770 SOFTWARE (continued):

Copy C770 files from floppy-disk drive A to hard drive C, by typing the
following at a-prompt:

COPY *.* C:\C770
The following will display:
A:\>COPY *.* C:\C770

Press ENTER. The following filenames and message will display on the
screen:

C770.EXE

C770.CFG

BD.PDT
XXXXXXXX.SNS

4 File(s) copied
The A-prompt will re-display
A\ >

The C770 software files are installed in the hard disk drive C, in subdirectory
C770. The software is ready to run.

C770 Software

Page 3 of 5
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C770 SOFTWARE

Accessing C770 Software

When the 770 system is accessed, the following message will display on the screen:

Loading Sensor Table

After a few seconds, this next message displays:

*¥% IMPORTANT ***
Please turn on the AccuSizer
power, then press any key

Apply power to the 770 Optical Particle Sizer by pushing in the POWER ON/OFF
switch (illuminated red) and pressing any key (see Figure 1: AccuSizer Front Panel).

The AccuSizer Model 770 MAIN MENU will display.

MODEL 770 ACCUSIZER V-2.4
PARTICLE SIZING SYSTEMS INC.

SANTA BARBARA, CALIF USA 15:55:29 02/27/1996

{F1]: Display Semsor Output/Threshold
[P2]: Edit Control Nenu

[F3]: Collect Background

[P4]: Collect Data; No Autodilution
[F5]: Load/Calibrate Sensor

[F6]: Display Distributions

[F7]: Printer Config. Setup

{F8]: Vessel Drain, Pill, Flush

{P3]: Exit to DOS

[F10]: Collect Data; Autodilution
[ALT_S]: Suspend to DOS

{ALT_F1): Vessel Drain

{ALT_P2]: Vessel Fill

[ALT_F3}: Vessel Flush {Continuous)

Pulses/Sec: 0 (=

¢ Particles/ml) Threshold: 0.00 Microns

Screen 1: AccuSizer 770 Main Menu

C770 Software
Release Date: 9/96
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C770 MAIN MENU

[F1]: Sensor Output/Threshold Display

The Sensor Output/Threshold display option is used to monitor the output voltage wave-form
produced by the sensor. When the 770A Autodiluter is used in conjunction with the sensor,
selecting F1 will initiate the process of Autodilution. Autodilution is the process by which

Any particles which are suspended in the fluid contained in the dilution chamber, whether
they are "sample" particles or contaminants (e.g. dirt, air bubbles, etc.), will eventually flow
through the sensor, thereby contributing to the sensor signal. The signal consists of a very
low baseline voltage level, upon which are superimposed pulses of varying heights, produced

display is Sensor Output Voltage (Volts), expressed as a positive-going signal. The
horizontal axis is Time (microseconds). The output waveform of the sensor will be displayed
as a black curve, while the threshold level will be shown as a horizontal white line.

: "’“} The low-level irregular waveform at the bottom of the display is the underlying noise output
R of the sensor. Its typical peak value is 5-10 millivolts (mV). The much larger, discrete pulses
which occur randomly in time correspond to individual particles which pass through the
sensing zone. The height, or magnitude, of a given pulse increases with the diameter of the
particle which produces it.

Example: The pulse height corresponding to a 2-micron particle is approximately
50 mV, while the height for a 20-micron particle is about 620 mV. The
maximum pulse height for any sensor is designed to be 10 Volts (i.e.
10,000 mV).

The width of the pulses is a function of the flow rate through the sensor (typically 50-60
cc/min) and the width of the active sensing zone in the sensor. For the "standard" sensor
designed to cover the approximate size range of 1 to 400 microns, the typical pulse width
will be in the range 10-20 microseconds. Only those pulses which rise above the threshold
will be measured by the pulse-height analyzer in the 770 electronic module.

Juee
%,
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) C770 MAIN MENU |

Incrementing and Decrementing the Voltage Thresholg:

UP ARROW: Will incremen; the voltage thresholq level.

The sensor output consists of pulses which occur fandomly in time. The software will cause
them to appear and disappear op the screen at 3 relatively rapid rate. The Spacebar key can
be used 1o freeze the display, allowing for the €Xamination of the individua] pulse shapes
which occurred during the particular time interva] (e, g. 2000 microseconds wide) which was
Captured by pressing the Spacebar key.

500/sec. Wiz, an average pyjse rate of 100/sec, there would pe a puise displayed op only every Jifth
Screen which s displayed. However, the low dury cycle of the Process means thqy the actual rgre of
display of pulses wijj be even lower than this example.

Exit Sensor Display Function

C770 Main Meny Page 3 of 84
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C770 MAIN MENU

J
[F2]: Edit Control Menu
Data Directory:
The data directory is used to specify the path (drive,directory) where the raw data obtained
from a measurement, using either the automatic or manual save-data mode will be stored in
memory. The path includes the disk drive allocation as well as any subdirectory path which
is desired.
Example 1:
To store data blocks on floppy disk drive A, without using a subdirectory:
a. Type A:
b. Press ENTER.
( > Example 2:
L

To store data blocks on floppy disk drive A, using a subdirectory, "data":
a. Type A:\DATA
b. Press ENTER.

The screen will display this as a:\data\ and the cursor and highlight bar will
advance to the next line, Data filename.

Example 3:

To store data blocks on floppy disk drive C, using the directory C770 and the sub-
directory, "datal23":

a. Type C:\C770\DATA123
b. Press ENTER.

)

i e
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C770 MAIN MENU

[F2]: Edit Control Menu

Data File name

Specifies the desired filename for the file of raw data which will be created when a save-data
instruction is initiated, either automatically or manually. The usual rules of MS/DOS apply
here: the filename must be specified in the form of FILENAME.EXT, where the
FILENAME is a string containing a maximum of 8 alphanumeric positions, and the EXT is
an extension, containing 3 numbers.

IMPORTANT: 4fter every save-data operation the EXT value is automatically incremented by one.

Typically, the FILENAME for the data file indicates the sample which is being analyzed
(e.g. a lot number or date). It is usually convenient to use a starting extension value of 700.
Sample results that have been collected using the AccuSizer 770 are easily distinguished.
Each time data is saved for a particular sample run, the filename extension is incremented by
one. :

a. Type the filename in the field provided. Use the Backspace key to make any
typing corrections.

b. Press ENTER. The filename will be saved to the [F2]: Edit Control Menu
file C770.CFG in memory.
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C770 MAIN MENU
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[F2]: Edit Control Menu

Overwrite old files ?

Overwriting old files enables the saving of new data files over old, no longer needed, data
files and conserves on memory usage. Before overwriting old data files, save the files on
floppy disk for a data library.

Overwrite old files (Default)

The default choice is set to N (= No). If this choice is not changed then any save-
data operation which attempts to create a data file having the same NAME.EXT as an
existing one will cause the new NAME to be changed, by adding the character "!"
(exclamation point) automatically to NAME. In this way, a new data file will be
saved, having the new filename, NAME!.EXT, instead of NAME.EXT.

,,,,,,,, If a second attempt is taken to create a new file having the same name as the original,

’ } NAME.EXT, another new file will be created, this time using the added characters

e "11", resulting in the new filename, NAME!!.EXT. This procedure will be invoked
yet a third time, resulting in the new filename, NAME!!!.EXT. After three such
substitutions, a new data file will no longer be saved. Also note that there is no error
message when this happens. :

Overwrite old files

Press Y. An existing file in the data directory which has the same NAME and EXT
values will be overwritten. The cursor and highlight bar will then automatically
advance to the next line.

C770 Main Menu Page 9 of 84
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C770 MAIN MENU

[F2]: Edit Control Menu

Automatic data storage ?

a.

Manual data storage

a.

Type N. Data blocks will NOT automatically be stored in the specified data
directory. Rather, at the end of each measurement interval, or cycle, the
accumulated Population Size Distribution will appear on the screen. This is
also true for data files that are manipulated.

Press the ESC key, to save the sample result on a run by run basis. The
following message will appear on the screen:

Save File on Disk ?
[Yes)/[No]

[Yes]: The filename which was last stored in the [F2): Edit Control Menu
will display. If the ENTER key is pressed, the data will be stored
under that particular filename.

prudent to choose YES for automatic data storage.

C770 Main Menu Page 11 of 84
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C770 MAIN MENU

[F2]: Edit Control Meny

Select # of particle size bing

The number of channels, or "bins",
(PD) produced by the 770 is indicate
logarithmjc diameter scale, which ranges

a. Press the ENTER key. A smaj
which are available for the # of bins. These

512.

I menu wij appear, displaying the choices
are: 8, 16, 32, 64, 128, 256 and

b. Use the UP and DOWN ARROW keys to move the highlight bar to the
desired valye. '

C770 Main Menu
Release Dage: 9/96

Data directory:

Data file nape

Edit printoyt caption ?

Overwrite old files ? N

Data collection interval 60

# of automatjc collection intervals 2

Automatic data storage ?

Select # of particle size bing
measurenent flujg volupe .

Sample Weight/Volue/None (W/ym) 2 §

Diluent f£) e

Subtract background ?

Select backgroung file

Max, particle conc. (10 ~ 30000)

Maximum vesse] flush time

test.o
N
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C770 MAIN MENU

[F2]: Edit Control Menu

Sample Weight/Volume/None (W/V/N) ?

A mass balance on a sample may be performed using this option. If 10 grams of material
were placed into the dilution chamber and the number of particles at each size was obtained,
the volume could be calculated and using the density the weight distribution could be
calculated. By summing up the mass, the actual amount of material sized could be
determined. If the mass of the material injected does not equal the mass of the particles
sized it can be inferred that a small population of particles in the sample exists below the
lower size limit of the sensor.

Sample Weight (Mass Balance):

a. Press W.
b. Press ENTER. The following will display at the bottom of the screen:
Press [ENTER] to Enter Sample Mass/Density
c. Press ENTER. The following window will display:
Particle Mass Parameters
Particle Density glce
Particle Mass Injected g

d. Enter the particle density in terms of grams per milliliter.

IMPORTANT: If the sample is already suspended in diluent and is not a free standing
powder, the density to be entered as described above must be the density of the solids not the
average density of the suspension.

€. Press ENTER.

f. Weigh out an appropriate amount of material (about 1 to 10 micrograms) using
a balance that is able to measure + micrograms (or + 1x10° grams).
IMPORTANT: If a micro-balance is not available, weigh out an aliquot of powder on a
top loading balance (able 10 measure + 0.1 milligrams or + 0.0001 grams) and disperse in a
known volume of diluent. This suspension can be dispersed with a precision pipet.
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C770 MAIN MENU

[F2]: Edit Control Menu

Sample Weight (Mass Balance) (continued):

u. Press F4 [Population Distribution].

v. Press CTRL and W. A red cursor will appear on the display graph.

w. Press the LEFT and RIGHT ARROW keys to position the cursor to choose a
window of the distribution The percent mass that the particle size distribution in this
window contributes can be determined.

X. Press ENTER. A red line will display at the position of the cursor to define one side
of the window.

y. Position the cursor as stated to define the other side of the window.

z. Press ENTER. The window is defined to the System. Text will appear underneath
the display graph detailing the percent mass, number of particles and additiona]
information pertaining to the mass balance in the window selected.

C770 Main Menu Page 17 of 84
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C770 MAIN MENU

[F2]: Edit Contro] Menu

Sample Volume (Volume Balance)(continued):

m.  Press the UP and DOWN ARROW keys to position the highlight bar

p- Press CTRL and v 0 change the original parameters,

qg. Press ESC to return to the Distribution Memy.

I. Press F1 [Differential Distribution].

S. Press F4 [Population Distribution].

t Press CTRL and v A red cursor will display at the position of the cursor on
the graph

window of the graph. The percent volume that the particle size distribution in
this window contributes can be determined.

V. Press ENTER. A red line wil] display at the position of the cursor to define
one side of the window .

C770 Main Menu » Page 19 of 84
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[F2]: Edit Contro] Menu

Subtract background ?

similar from measurement to measurement, it may be useful to subtract the typical
Population Distribution (PD) of the "background" diluent from the sample distribution
Suspended in the same diluent. In order to choose to make this background Subtraction, it
will have been Decessary first to collect data in one or more background files (using the same
Collection time).

a. Type Y in this field.

b. Press ENTER. The cursor wil advance to the next line and the following
message will display at the bottom of the screen:

Press [ENTER] to select background file

present.

o)
O
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C770 MAIN MENU

[F2]: Edit Control Menu

Maximum Vesse] Flush Time (Min.)
This is the length of time during which the dilution chamber wil] continuously be flushed

once Vessel Flush (continuous) [ALT F3] from the Main Menu is executed.

operation is initiated and thep left unattended for a period of time, thus neglecting to
terminate the flushing operation. This stored parameter stops the flushing cycle after the
specified time (typically 4-5 minutes), thus saving filtered water.

To terminate the flushing operation prior to the time set, press ESC.
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C770 MAIN MENU
[F4]: Collect Data

Measurement of the particle sjze distribution without Autodilution cap be initiated using this
option. This mode of operation js appropriate for sample suspensiong which are sufficiently
dilute and do pet require dilution, or which have already beep pre-diluted.

and red Air Valye switch are both illuminated. (Also listen for the two pinch valves inside
the 770A Autodiluter unit to "click" open.) The particle/fluid mixture in the dilution
chamber wi]] Pass through the sensor and out the draip line by the force of gravity alope.

// Save File on Disk ? //

[Yes]/[No]
C770 Main Meny Page 25 of 84 f
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C770 MAIN MENU

MODEL 779 ACCUSIZER

PARTICLE S121N0 SYSTEMS INC,
SANTA BARBARA Usa

770 Main Meny
[F1}: Display Sensor Output/Thresholq
[F2}: Bdjt Control Meny
[F3]: Collect Backgroung
[F4): O CALIBRATION
[F5): 1, [F1]: Sensor Calibration
[F6]: D [F2}: Show/Edit Sensor Table
[F7]: P [F3}: Load Sensor ) (NONE)
[F8]: v [F4): Load Sensor 2 (NONE)
{F9]: B ¢ Exit to maip Renu

[ALT S}: Suspend to pos
[ALT_F1): Vessel Draip
[ALT F21; Vessel Fil]
[ALT F33: Vessel Flush (cOntinuous)

[F1] Sensor Calibration:

[F2] Show/Edit Sensor Table; allows for the display and/or edit of the

[F3] Load Sensor 1: €nables the assignment of 3 particular sensor

[F4] Load Sensor 2; enables the assignment of 5 second sensor

table/calibratiop curve to either sensor Input of the 770

Optical Partjcle Sizer.

C770 Main Meny
Release Date: 9/96
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j [F5]: Load/Calibrate Sensor

f i. Press ESC after ajj Parameter vapyeg have peep Properly entereq. The
foHowing prompt displays.

: N/) /L Exit the Calibratiop table ? 7/

j Type Y The actyga] Sensor tabje displays
k Type in the sensor Calibratiop values to pe assigned to thjg barticular sepgor
1 Press ESC to display sensor Calibration Curve. The foHowmg Sensor

&
S

C770 Main Menm
Release Date: 9/9¢
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C770 MAIN MENU

[FS]: Load/Calibrate Sensor

[F1]: Sensor Output/Threshold display

F1 is used to observe the output waveform of the sensor (i.e. the pulses produced by
particles flowing through the sensor). This function is identical to that which is listed
in the Main Menu and which is also activated by [F1]: Sensor Output/Threshold
Display. This option causes the Drain Valve to switch to OPEN and the Pump to
turn ON. A steady-state flow of fluid through the dilution chamber and the sensor
will be created. This is equivalent to the Autodilution operation, but without data
collection. A representative display of output pulses from the sensor, plotted as
Voltage vs. Time, is displayed on the screen, as described earlier. This function is
not used to calibrate the sensor, but simply to observe its output waveform.

[F2]: Start calibration: Autodilution

F2 is used to initiate Autodilution on the contents of the dilution chamber after a
sample of standard particles has been added to the dilution chamber. When F2 is
pressed, the message "Start Autodilution" will display on the screen. The flow of
fluid will be the same as for the first function (above). However, in this case, the
particle counting rate will automatically be monitored. When the count rate drops
below the value which was entered into the [F2]: Edit Control Menu (Main Menu),
the system will start to collect and display data -- i.e. count pulses/particles and
measure the height of each pulse.

After the Sample Period (which was preset in the Sensor Calibration Control
Menu) has elapsed, the Autodilution operation will be terminated (i.e. the flow of
fluid is stopped) and a completed plot of the number of particles (Y-axis) vs pulse
height (X-axis) will display on the screen. If the standard particles are narrow in size
distribution and located within the effective size range of the sensor, a smooth, single-
peak distribution will display on the screen. A "cross-hair" symbol (referred to as a
"cursor"” below) will be located at, or very close to, the peak of the distribution.

At the bottom of the screen displays a summary of useful key commands:

[RIGHTV[LEFT]: Move Cursor to Select Peak

[F1}/[F2]- Inc/Dec Cursor Speed
[ENTER]: Enter Size
[ESC]: Exit
C770 Main Menu Page 31 of 84
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9 C770 MAIN MENU

[F5]: Load/Calibrate Sensor

[F2]: Start Calibration: Autodilution (continued):

| Semsor File: 9110009N.SNS  Time: 15:10:10 03/04/1992 Jv-2.4
Sensor Model: HRLD-400 Sensor S/N: 9110-009 New
| Flow rate: 60 cc/min

Standard Size (um) Voltage (Volt)
2.062 0.0334
5.007 0.1176
9.870 0.2763

20.490 0.5935
58.500 1.7466
99.500 2.9961
0.000 0.0000
0.000 0.0000
0.000 8.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000

Press <2SC> to show sensor calibration curve

{ } Screen 8: Sensor Calibration Table
As indicated at the bottom of the screen, the ESC key is used to exit the Sensor
Table and to display the Sensor Calibration Curve. The following calibration curve
corresponds to the sensor table displayed in Screen 8: Sensor Calibration Table.
povatil SENSOR CAUBRATION CURVE __
i g :
- / o
1.000 E | 3
a " ]
e | | ]
8.0410 : // :
- g
[M}: Move cursor, [P}: Print, [ESC]:Exit
Screen 9: Sensor Calibration Curve
B
o/
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C770 MAIN MENU
[F5]: Load/Calibrate Sensor

[F2]: Start Calibration; Autodilution (continued):

Calibration curve move commands:

o1tase w3 SENSOR CALIBRATION CQURVE i
10.0c0 S 1x @) Uolits A o T i j
0.833 . : ;

o.3
Size (um3 .y : $/M: a110-poy New

,,,,,,, -, tz.xrr]/[n:m; ¢ Move Curgor, {P1)/[p2] . Inc/Dec Cursor Speed, [ENTER] : pxss

Screen 11: Sensor Calibration Curve Move Commands

[LEFT]/[RIGHT]: used, Tespectively, to move the cursor to the left or right, along the
calibration curve.

[F1)/[F2). used, respectively, to increase or decrease the speed of movement of
the cursor. The coordinates of the cursor -- particle diameter (um) and
pulse height (V) -- are shown ina highlighted ares ip the upper left-
hand corner of the display.

[ENTER]: used to close €Xamination of the Calibration curve and return to the
Sensor Calibration Curve Key Commands Screen (see Screen 11)

IMPORTANT When using the Autodilution moge [F2] for sensor calibration, it will pe good ro
introduce q Series of samples in the order of decreasing diameter. The reason for this is thar e particle
concentration (number/cc) Jor particie Standards generally decreqgses With increasing diamerer
Therefore, if measuring the largest particles first, no Slushing or additional dilyrion will be required
before introducmg the next Sample. The resulting new pulse heigh: distribution wiyy dominate over the
ore for the previoys sample. Several size Standards can pe measured quickly ang easily
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- C770 MAIN MENU

[F5]: Load/Calibrate Sensor
[F4]: Vessel Fill

Manual filling of the dilution chamber of the 770A Autodiluter with filtered diluent
during the sensor calibration procedure can be initiated using this option.

[F5]: Vessel flush (continuous)

Continuous flushing of the dilution chamber of the 770A Autodiluter with filtered
diluent during the sensor calibration procedure can be initiated using this option.
Flushing is accomplished automatically, consisting of Opening the Drain Valve and
turning ON the Flow Pump (with the Air Valve Closed). The current particle
counting rate will be displayed in real time at the bottom of the display. This will
allow for the determination of whether the particle suspension is overly concentrated
before proceeding with the function of Autodilution: Start calibration [F2].

[F6]: Save/Show/Edit data

The Sensor Table, containing the calibration points (particle diameter vs pulse
height), during the sensor calibration procedure displays. The instruction at the
bottom of the screen indicates how to return to the Sensor Calibration menu, in
order to measure additional samples:

Sensor File: 9110009N.SNS Time: 15:10:15 03/04/1992 jv-2.4
Sensor Model: HRLD-400 Sensor S/N: 9110-009 New
Plow rate: 60 cc/min

=rony

Standard Size (um) Voltage (Volt)
2.062 0.0334
5.007 0.1176
9.870 0.2763

20.490 0.5935

58.500 1.7466

99.500 2.9961
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000
0.000 0.0000

1
2
3
4
5
[
7
8
9

Press <ESC> to show sensor calibration curve

Screen 13: Calibration Data Screen

i,
o s,

()
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C770 MAIN MENU

[F5]: Load/Calibrate Sensor
[F2]: Show/Edit Sensor Table

The Sensor Table which belongs to a particular sensor calibration file (FILENAME.SNS) of
interest displays using this option. When F2 is pressed, all of the sensor calibration files
which have been stored in memory where the main program C770.EXE is located will
display. An example is shown below:

MODEL 770 ACCUSIZER v-2.4

PARTICLE SIZING SYSTEMS INC.
SANTA BARBARA, CALIF USA 16:49:07 02/27/199¢
SELECT SENSOR =
File Name: 9110009N.SNS, Model: HRLD-400, S/N: 9110-009 New
File Name: 9301009P.SNS, Model: HR-LD400, S/N: 9301-009
File Name: 9301009D.SNS, Model: HR-LD40C, S/N: 9301-009

)} File Name: CHRIS400.SNS, Model: LB400Chris, S/N: ChrisDs

if File Name: NEW009.SNS, Model: HR-LD400, S/N: 9110-009

/| File Name: ROCHCHRS.SNS, Model: LB40OChris, S/N: chrisroche

[F7]: P} (F31: Load Sensor 1 (9110009N.SNS)
[F8): V| [F4]: Load Sensor 2 {NONE)
[P91: B} [ESC}: Exit to main menu
{F10]:
[ALT_S]: Suspend to DOS

[ALT_F1}: Vessel Drain

[ALT_F2}: Vessel Fill

[ALT_P3]): Vessel Flush (Continuous)

Use Up/Down PgUp/PgDn key and press [CR] to select. Press [RSC] to exit

Screen 14: Show/Edit Sensor Table

a. Select any sensor calibration file by positioning the highlight bar, using the UP
and DOWN ARROW keys, over the desired calibration.

b. Press ENTER. The Sensor Table corresponding to the sensor filename will
display, showing the pairs of calibration values: particle diameter (um) vs
pulse height. Refer to Screen 8: Sensor Calibration Table.

c. Press ESC to see the Sensor Calibration Curve, without changing any of the
individual calibration points. Refer to Screen 9: Sensor Calibration Curve.

d. Press P to obtain a printout of both the Sensor Table and the Sensor
Calibration Curve.
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-~ C770 MAIN MENU

1

[F5]: Load/Calibrate Sensor

Changing the Sensor Table (continued):

Waiting for Table Creation "

will momentarily appear, followed by a display of the Sensor Calibration
Curve, as before.

[No]
a. Press N so the previously existing Sensor Table will not be replaced
with the new, changed version. The prompt,
"Enter Filename: XXXXXXXX.SNS"
} will display where XXXXXXXX.SNS is the sensor filename
PN corresponding to the previously existing Sensor Table.
b. Enter the new filename which will represent the new, edited sensor

calibration. A new Sensor Table will then be created, and the
corresponding Sensor Calibration Curve will display as before.

c. Press ESC to exit and return to the main Calibration Menu.
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[F5]: Load/Calibrate Sensor

[F4]: Select Sensor 2 ()

This function, is essentially a duplicate of the previous one, except that a Sensor Table is
selected for SENSOR 2 input of the Optical Particle Sizer, rather than SENSOR 1.

Follow these steps to select Sensor 2 calibration file:

a. Select any sensor calibration file of interest by positioning the highlight bar,
using the UP and DOWN ARROW keys.

b. Press ENTER. The selected Sensor Table will then be loaded and assigned
to the SENSOR 2 input.

c. Verify from line #4 of the main Calibration Menu that the correct sensor
assignment has been made.

d. Press ESC to exit the Calibration Menu and return to the Main Menu.

“  If no sensor is connected to Sensor 2 put in the same calibration file used in sensor 1 for this
position.

pre—

e,

;

[
e
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- €770 MAIN MENU

[F6]: Display Distributions

MODEL 770 ACCUSIZER v-2.4

PARTICLE SIZING SYSTEMS INC.
SANTA BARBARA, CALIF USA

16:55:45 02/27/1996

770 Main Menu

Display Sensor Output/Threshold
Edit Control Menu
Collect Background
Collect Data; No Autodilution

Display Distribution
[F1]: Differential Distribution
[F2]: Cumulative Distribution
[F3): Display Distribution Channels
[F4]: Print Distribution Channels
[P5]: Save Distribution ASCII File
[ALT_F6]: Edit Display Threshold
[F7]: Display Statistical Summary
[ALT_H]: Help
[ESC}: Exit to Main Menu

Press <ESC> to exit to main menu. (Data Pile Nawme: }

Screen 16: Display Distribution Menu
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A

[F6]: Display Distributions

PARTICLE SIZING SYSTEMS
Santa Barbara, California

Model 770 AccuSizer
00, 5.01, 5.87, 20.5,

Time Date = 07:09 6/21
S/N: 9110-009 Cal. Pile:

Six latex standards: 3.
File Name = 6PEAKS.1
Sensor Model: HRLD-400
Elapsed Time of Data Collection (min:sec)= 0:30
Background File = NONE
Actual No. of Particles §i
Approximate Total No. of Particles
Dilution Factor (approx. ) 7
Total Fluid Volume Sampled = 30.1 ml
Number of Diameter Channels = 128
Num. Wt. Mean 11.55 um Vol. wt.

zed = 215895

50.2 and 100 microns
/199%0

in Sample = 586522

Mean = 94.51 uyp (0.000 % Threshold)

Total # 213893

POPULATION DISTRIBUTION

13000

|

Flle: ePEAKS. 1

H
H
H

12000

11000

HIITIN Y

10000

3900

8040

2000

8000

T
H
'
H
H
'
H
i
T
H
i
H
t
V
i
i
H
v
H
i
H
H
'
|
H
H
H
i
H

Soao

4000

3000

200D

H
i
.
1
H
+
'
i
t
v
i
i
H
T
H
H
H
H
H
'
t
i
H
H
1
H
i
i
H
H
i
i
t
i
'
i
H
t
H
1
:
+
H
i
H
i
'
:
H
H

1000

LLLLY LLLLY LLARE REE LS TN T

o
0.5 2 S

Sensor: HRLD-<0p

o0
cAaL :

Size (> -»

ki deeeilsnss SEETLETITN ITIT ISSNESENY

100 200 S00
Threshold: 0.00D »
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Printout 1: Population Distribution
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C770 MAIN MENU

[F6]: Area-wt.

[F6]: Display Distributions

Distribution.

PN
&

3
\\ww"

PARTICLE SIZING SYSTEMS
Santa Barbara, California

Model 770 AccuSizer
Six latex standards:

File Name = 6PEAKS.1
Sensor Model: HRLD-400

3.00, s5.01, 9.87, 20.5, 50.2 and 100 microns
Time Date = 07.99 6/21/1%90

S/N: 9110-009 Cal. File:

Elapsed Time of Data Collection (min:sec)= 030
Background File = NONE

Actual No. of Particles Sized = 215895
Approximate Total No. of Particles in Sample
Dilution Factor (approx. ) 2.717
Total Fluid Volume Sampled = 30.1 ml
Number of Diameter Channels = 128
Num. Wt. Mean = 11.55 um Vol. We.

586522

Mean = 54.531 um (0.000 % Threshold)

Flle:

GPEAKS . 1

NN NI NN TRENENY]

IENENREN R

—l

200 SDo
Threshold: ©0.000

Sensor: HALD-400 oAl -

Size (w) ->

File Nane: SPEAKS . 1

Printout 3: Area-wt. Differential Distribution
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[F6]: Display Distributions

For each of the differential and cumulative distributions there are severa] single-key
commands at the bottom of each display. Following is a summary for using these keys:

[B)/[L): Bar/Line

[B]:

[L]:

[M]: Mean

will toggle between the two modes of display distributions.

will select the "bar" form of display, in which the PSD is shown as a
bar-graph, or histogram.

will select the "line" form of display, in the which the PSD is shown as
a line-graph, without the individual bars.

will isolate a peak in a distribution, in order to determine its mean
diameter and peak diameter. The following commands will display
once this option is selected:

[F1)/[F2]: Inc/Dec Cursor Speed

The F1 and F2 keys will increase or decrease, respectively, the speed
of the cursor movement. For each location of the cursor, the Y-axis
value and X-axis value (diameter in microns) are displayed at the
bottom right-hand corner of the screen. The Y-axis value depends on
the type of differential distribution chosen; it will be expressed as one
of the following:

Total No. (Population Distribution)
% Number (Number-wt Distribution)
% Area (Area-wt Distribution)

% Volume (Volume-wt Distribution)

[LEFTV/[RIGHT]: Move cursor

The LEFT and RIGHT ARROW keys will move the cursor from one
end of the distribution to the other, along the tops of the histogram
bars.

[ENTER]: Select starting point

The ENTER Kkey is used to select a starting and ending point to isolate
a part of the distribution.
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/
;

e ) overlaid.

c. Press ESC to return to the Differentia] Distribution menu.
If one of the following keys: F4, FS, F6 or F7 1S pressed, the
appropriately-weighted distribution will display, with the overlapping
distributiong.
If, the ESC key is pressed Wwhile in the Differentia] Distribution
menu, the display wi] Tevert to the main DISPLAY DISTRIBUTIONS
menu.
Press F5 to display the Jjst of data fijes.

Press ENTER to select one of these files. Only the distribution
corresponding to that file will display (i.e. the additiona] overlapping
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




