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How to Use this Manual 

·Where to Start 
. . . 

If you have just received a new particle counter, read the following sections of this 
manual. If the particle counter is ·already set up and working; you·can .. skip ·section 1. 

Sectio.n 1, Getting Started, read ... 
• Unpacking and Initial Inspection 
• Initial Power Turn-on 

Section 2, Operation, read ... 
• Counting Particles 
• Using the Front-Panel 
• Setting Programmed Functions 

After reading these sections, you can use the rest of the manual as .a reference. Each 
section of the manual has an introduction that tells you what you will find in that 
section. The manual also has an Appendix A that contains supplemental information 
that may be helpful if problems occur with the particle counter. · 

Manual Conventions 

This manual shows front-panel nomenclature in capital letters. For example, the 
"enter" key will appear as ENTER in the manual. Some keys also contain labeled 
lights. For example, the COUNT MODE key has two lights labeled "CUM" and 
"DIFF". The names of these keys are followed by the names of the lights. For 
example, COUNT MODE: CUM/DIFF. 

Each section of this manual has its own series of page numbers that are prefixed with 
the section number. For example, Section 1, Getting Started, is numbered 1-1, 1-2, 
1-3, etc. and Section 2, Operation, is numbered 2-1, 2-2, and 2-3, etc. 

Instruments Covered by this Manual 

This manual covers the latest versions of the instruments listed on the title page. 
Manual effect from earlier versions of counters is covered in Appendix A, 
Supplemental Information. 

lV 
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WARRANTY 
Prior to shipment, each MET ONE instrument is thoroughly inspected and tested to applicable specifications~ 
However, should equipment failure occur, MET ONE assures its customers that prompt service and support 
will be available. All equipment originally manufactured by MET ONE which is found to be defective will be 
repaired or replaced subject to the following considerations: 

TERMS AND CONDITIONS 

All units/components, properly packed for handling, should be shipped freight prepaid to the MET ONE 
designated Service Center. Equipment will be returned to the customer's/user's site freight prepaid and 
invoiced. Fuses, lamps, pumps, hoses and filters are excluded from the standard replacement clause, but are 
covered separately on a limited exchange basis and will be exchanged up to 30 days after shipment of the 
equipment. 

COVERAGE 

Throughout the lifetime of the equipment, MET ONE will readily provide on-site or in-plant service at 
reasonable rates comparable to those of other manufacturers in the industry. 

During the first year, the returned unit/part will be repaired and/or replaced at MET ONE's option, with no 
charge for' labor or parts not excluded by warranty. Warranty commences with equipment shipment. 

MET ONE reserves the right to replace parts under warranty with re-manufactured items. On certain items, 
extended warranty is available. 

NON-MET ONE MANUFACTURED EQUIPMENT 

Equipment provided but not manufactured by MET ONE is warranted and will be repaired to the extent and 
according to the current conditions of the respective equipment manufacturer's warranty. 

ON-SITE WARRANTY REPAIR SERVICE 

Any service provided at the customer's location will be charged at the current warranty service rate. 

SERVICE CONTRACTS 

On-site service contracts are available at substantial savings. Please request a quotation from a MET ONE 
sales or service representative. 

GENERAL 

Under the MET ONE Standard Warranty, Warranty Extension or On-Site Service Contract, the customer is 
responsible for all charges caused by modifications or additions to MET ONE equipment not approved in 
writing by MET ONE, or if in MET ONE's opinion the equipment has been subjected to abnormal use. 
"_Abnormal use" for purposes of this warranty is defined as any use to which the equipment is subjected other 
than that use specified or intended as evidenced by purchase or sales representation. Other than the above, 
no other warranty, expressed or implied, shall apply to any and all such equipment furnished oz: sold by MET 
ONE, INC. 

The remedies described herein shall be the purchaser's sole and exclusive remedies under this warranty. 
Except for the express warranties stated above, MET ONE disclaims all warranties on the MET ONE 
hardware and software products furnished hereunder, including all implied warranties of merchantability and 
fitness. The stated express warranties are in lieu of all obligations or liability on the part of MET ONE for 
damages, including but not limited to special, indirect or consequential damages of any kind, or loss of 
revenue or other financial loss, arising out of the use of MET ONE products. MET ONE's maximum liability 
under the express warranties contained in this section shall not, in any case, exceed the total price paid by the 
purchaser for the specific items involved. 

RE\' :2 84 
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Safety 
Cautions and Warnings. are used throughout this manual. Familiarize· yourself with 
the·. meaning of each before operating the particle counter. 

.. j..; 

viii 

WARNING 

A WARNING indicates a hazard for you. It calls attention to a 
procedure which, if not correctly performed or adhered to, could 
result in injury. Do not proceed beyond a WARNING until the 
indicated conditions are fully understood and met. 

CAUTION 

A CAUTION indicates a hazard for the particle counter. It calls 
attention to a procedure which, if not correctly performed or 
adhered to, could result in damagg to ·the counter;, Do not 
proceed beyond a CAUTION symbol until the indicated 
conditions are fully understood and met. 
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laser Safety Information 

The laser particle counter is a Class 1 product (as defined by. 21 CFR, Subchapter J, of 
the Health and Safety Act of 1968) when· used under· normal operation and 
.maintenance. . Service procedures on .. the .. s~nsor can result inJ exposure tO\both. visible · · 

>·and invisible r~diation,. depf?.pdin,g,'9J,1. #l~,;.type. of,:p~cle·· counterty0u'•have;'·c:SetviCe· on' ·. · · .' 
. the counter should be performed only by factory:authorized. personnel. 

WARNING 

.The use of controls, adjustments, or.perfonnance: of.: procedures . :~. · · 
.other than .. those .specified within this martual,:may:.resultin ·. ·· · ':(? · 

· . e,xposure to invisible (infrar~d) . Or' visible ':radiatioti' tliat can .· 
quickly cause blindness . 

.. , . ,.Severallabels are attached ,to the.sensor for:yo.ur awareness;',;i:'ReproduGtionsowfthe 
labels are shown below: · 

Identification/Certification Label 
Located on Rear Panel 

. ,., ..... 

!288-33-1 

Warning Label 
Located .on Solid-State Laser Sensor 

0489-90-1 

Warning Label 
Located on HeNe Laser Sensor 

lX 

I 
' ', ;;i-'(·~r I 

.. '"'•' ! 

:-

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



Electrostatic Discharge 

Electrostatic discharge (ESD) can damage or destroy electronic components in those 
counters using solid-state laser sensors (see "Specifications" in Section 1 for type of 
sensor in your counter). Therefore, all service or maintenance work should be done at 
a static-safe work station. A static-safe work: station can be 'c'reated by doing the 
following: 

• ;use a grounded conductive table mat and resistor-isolated wrist-strap combination 

• 'Earth-ground all test instruments to prevent a buildup of static charge 

·· WARNING 

Using a wrist strap without an isolation resistor will increase the severity of an 
electrical shock. 

CAUTION 

The laser driver board, mounted on the laser sensor of the particle counter, contains 
wire leads from an extremely. static-sensitive laser diode. Do not touch the laser driver 
board or any attached cables unless you are ESD protected. 

X 
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Gaseous Safety Information 

Sevaal precautions should be considered when bandJing certain types of gases and gases 
. under pressure. Take extreme care when doing .any. procedures preceeded by or 
contaitring a warning. 

. ' ' ·.')' ' '. ~ - . ' . . .. "• "~ , .. ·- -~ [ ,. 

WARNING··• 

· Do·nota:ttempt.tosamplereactivegases.withthe.particle.coonter ... ·. 
· Reactive gases create an explosion hazarddn .. the;:counter~,o: • .Contact the 
factory for more information. 

WARNING 

Installin the high. diffuser backwards will INCREASE· · sure g pressure . . ' .. . pres 
. , .instead of. diffusing it~g the high~;pressure;:diffusento·aplode~.·· · 

··:·'5" 
o~·i,;.;., "~' 

. '., 
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Section 1 

GETTING STARTED 

Introduction 
This section describes, getting theparticlec counterreadyfor: use;'dncluding)(unpacking, 
initial inspection, and turning the, ,counter on, but frrsbyou will:be, introduced' tO :the,,,, 
counter and its options, accessories, and specifications . 

0889-142 

Figure 1-1. Typical Laser Particle Counter 

1-1 

!"_:·· 
. , ... 
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Getting Started 

Introducing the Particle Counter 
The particle counter measures airborne particles in six size ranges at the same time, and 
displays the number of particles in each range as a cumulative or differential count. 
The counter is a state-of-the-art laser-based microprocessor-controlled instrument. It 
provides adjustable count alarms, automatic calibration verification, and 
computer-controlled operation through a serial port. 

The counter's laser and optical lenses create a laser beam that is used to detect particles. 
The airborne particles pass through the laser beam, deflecting bursts of light onto a 
solid-state photo diode that converts the light to an electrical pulse. The size of the 
pulse is proportional to particle size. The microprocessor and its associated circuitry 
sorts and counts these.pulses. 

Accessories 

RH/Temp and Air 
Velocity Probes 

High Pressure. 
Diffuser 

Instrument Cart 

Carrying Case 

Options 

Plug into the counter rear panel. The RH/femp probe monitors 
relative humidity.(lO to 90%) and.temperature.(specify,Q to··. 
100°F, or -IS· to 38°C): The· air; velocity··'probe monitors air · 
velocity·(specify·so to 120 feet/minute, or410 to 616 
mm/second). The particle counter displays the reading of either 
probe. 

Allows the particle counter to measure in pressurized systems 
(30-150 psi). Connects in series with particle counter inlet. 

Allows easy movement of counter between sampleJocations. 

Protects the counter during shipment or storage. 

The following option can be installed when you order your counter or any time 
thereafter if you return your counter to the factory. 

External Printer 

1-2 

Provides same printouts as built-in printer, but at distances 
removed from counting area. Replaces built-in printer. 
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Getting Started ... ·· · 
' ' ' ~ I .. I ' ' ' .t ' ' : • 

Specifications (All Counters) 

Power .............. , . . . . 300 watts 

Voltage ................ , . 115, 100, or 230N AC ±10% (specify.one) 
:,. ' ' .. ,._, ..... 

Frequency ........... ~ . . . . . 50 - 60 Hz 

Maximum Count.Displayed 999,999 

... Environment (Operating): 

Temperature ..... · ..... , . , 12 to 41?C (55 td!if05°~}'':;t;,.~;.:,,;;,:,,::'.':;ii:,;,,,,\.~; .. <:· 
·.Humidity .. : . , ........... . : 20 :to 85% relative·(iloriicondelisin{ :, · i · · 

, Environment {Non-Operating): 

Temperature ...... : . ... · -40.to.71°C (-40.to·;:160~F). .. . . . .. , ......... ' 

Humidity .............. :. up .,to 98%relativ~ •. irion.:.coJ?.derising: .. .,, .. 
' \~ .' ' ... 

·:· .. ·,·~-\r 
··'•;(.~::n\~::. 

Model 200L Specifications ........ 

Size ......... , . . . . . .. . . . . .12.25" wide x 7 .o·~ high x 14.5".deep 

Weight . . . . . . . . . . . . . . . . . . 32lbs. 

Light Source . . . . . . . . . . . . . Solid-state laser, single port 

Laser Life . . . . . . . . . . . . . . . 30,000 hours 

Sample Flow Rate . . . . . . . . . 1 cfm (0.1 cfm, 0.01 cfm optional) 

Particle Size Ranges .. : ... · . . 0.3, 0.5, 1.0, 2.0, 5.0, 10.0 micron (optional sizes 
available) 

Coincidence Error ......... less than 5% at 3,000,000/cf for 1 cfm flow rate 

1-3 
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Getting Started 

Models 205 and 205A Specifications 

Size ..................... 12.25" wide x 7.0 high x 22.0" deep 

Weight .................. 38 lbs. 

Light Source .............. HeNe laser, open cavity, single port 

Sample Flow Rate .......... 1 cfm (0.1 cfm, 0.01 cfm optional) 

Particle Size Ranges: 

:~Model205 ............. 0.16, 0.2, 0.3, 0.5, 1.0, 5.0 micron 
Model 205A ........... 0.2, 0.3~ 05; 1.0, 2.0, 5.0 micron 

Coincidence Error .......... less than 5% at 130,000/cf for 1 cfm flow rate 

M~imum Concentrations 
for Continuous Operation ..... class 10,000 or cleaner environment 

Model 2090 Specifications 

Size ..................... 13.5" wide x 7.7" high x 22.6" deep 

Weight . . . . . . . . . . . . . . . . . . 40.4 lbs. 

Light Source .............. HeNe laser, open cavity, single port 

Laser Life . . . . . . . . . . . . . . . . 35,000 hours 

Sample Flow Rate . . . . . . . . . . 1 cfm 

Particle Size Ranges ........ 0.1, 0.2, 0.3, 0.5, 1.0, 5.0 micron 

Coincidence Error .......... less than 5% at 830,000/cf for 0.1 cfm flow rate 

Maximum Concentrations 
for Continuous Operation ..... class 10,000 or cleaner environment 

1-4 
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Model A249 Specifications 

Size ............•....... 13.5" wide.x 7.7'' high.x 22.6" deep 

·. Weight . . . . . . . . . . . . . . . . . . 40.4 lbs. 

: , • I, '' ' ,_. ., i ~ • ' '' \ •' t '' o , ' - , 

. . 
; :, .i';·: ,, '··" ,1 .• j,., ••• :. '· ~ .. , • 

'• . ~ .. '·:. ··-. -. . ::<· 

Light Source .......... ; .. . : HeNe laser; open 'cavity, four-port · 

Laser Life ................. 35,000 hours . ' 
(. 

Sample Flow Rate ......... J cfm •':'··· 

.Particle Size Ranges ......... : .0.1, 0;2; OJ, ..0.5;\'E0;';5~0;niicioi1 ;_ · 
' '-·" .. 

Coincidence Error ..... :;- •.. 'less than 5% at 90,000/cf for.l.O cfm flow rate 

Maximum Concentrations 
r .. ·for. Continuous· Operation: ...•. ·'·class lO,OOO·,or cleaner;en::VironrnenVc/:!t';;};.L;;.\t'frJ·:' 

·.Model A2120 Specifications 
·~·'· 

Size ...................... :13.5":·wide x 7~7''.high'x.22;6~~·.deep 

Weight . . . . . . . . . . . . . . . . . . 40.4lbs. 

Light Sourc:e ............. ReNe laser, open cavity, four-port 

Laser Life . . . . . . . . . . . . . . . 35,000. hours 

Sample Flow Rate . . . • . . . . . 2 cfm 

Particle Size Ranges . .. . .... . . . 0.1, .0.2, 0.3, 0.5, 1.0, 5.0 micron 

Coincidence Error ......... less than 5% at 90,000/cf for 2 cfm flow rate 

Maximum Concentrations 
for Continuous Operation .... class 10,000 or cleaner environment 

1-5 
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Getting Started 

Model A221 0 Specifications 

· Size ..................... 13.5" wide x 7.7" high x 22.6" deep 

Weight .................. 40.4lbs. 

Light Source .............. HeNe laser, open cavity, single port 

Laser Life .· ............... 35,000 hours 

Sample Flow Rate .......... 0.1 cfm 

Partiicle Size Ranges ........ 0.1, 0.2, 0.3, 0.4, 0.5, 1.0 micron 

Coincidence Error .......... less than 5% at 800,000/cf for 0.1 cfm flow rate 

Maximum Concentrations 
for Continuous Operation ..... class 10,000 or cleaner environment 

Model A2420 Specifications 

Size ..................... 12.25" wide x 7.0" high x 14.5" deep 

Weight .................. 36lbs. 

Light Source . . . . . . . . . . . . . . Solid-state laser, two-port 

Laser Life . . . . . . . . . . . . . . . . 30,000 hours 

Sample Flow Rate .......... 2 cfm 

Particle Size Ranges ........ 0.3, 0.5, 1.0, 2.0, 5.0,.10.0 micron (optional sizes 
available) 

Coincidence Error .......... less than 5% at 100,000/cf for 2 cfm flow rate 

1-6 

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



Unpacking and Initial Inspection 
The counter. is thoroughly .inspected· and .. tested. at the :factory and is ready: for use· upon·· 
receipt. When received, inspect the shipping.carton for damage.· Ifthe:carton is · · 
damaged, notify. the carrier.and.save,the ~lUton for, carri~r,inspe,ction;·:1,~nspect.the,.,,.· .. , '· · 
counterfor brokeri'parts·;·scratches~"dents·;o-r.other damage. . .. . ·.. · 

If the c~on is not.damaged~ keep .it for reshipment. .For example,· you 11?-ay.. want to · 
. reuse the.cartonwhen you.return.the counter for the annualfactory'cilibration. 

NOTE ., __ ., ., '·'' •. ,.r, •'· •. ·· . 
• : ; ,/' •.' I -· •;~ ' ;·.,' ' 

Shipping the • counter out of ih~ U.S .A. requires an export license. 
Contact the factory for more information. 

, . 
. . · ___ :,.,;;,.-: '•' •1'. 

·'.·-., .. 
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Getting Started 

Initial Power Turn-On 
You are now ready to locate the counter inits working environment and turn the power 
on for the first time. Follow the procedure below: 

1. Maintain at least one inch of air space at the 
back and sides of the counter for proper 
ventilation. 

2. Check rear-panel identification label for line 
voltage and frequency requirements. 

3. Press OFF key; connect ac power cord. 

4. Press ON key. 

0889-142-1 

5. (This step loads default values and gives an 
audible tone [alarm]). Press and hold ON 
key. Press and hold OPTION key. 
Release ON flrst then release OPTION. 
Press OPTION again to cancel alarm. 

6. Refer to next page. 

Figure 1-1. Initial Power Turn-on 
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Getting, Started,;.:;' · 

If the counter is working correctly, the front panel should be as follows: 

Bar Graph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . green light on 
PARTICLE SIZE .................. · ......... (blank display) 
PARTICLE COUNT/AUXILIARYDISPLAY ..... ;. ·.·.:time:·display·with.seconds• 

.. , .. , . .·.· ... ,.:··... .. ·' ··.. ..... . .:•:J.c;,counting;:c(may·.he··inaccurate)"· ·· · ... ·· .. ·· 
•-.POWER ON light .............................. on 

; .. CALIB light~.: .. · .... . ~ ..... : . . · .· .......... : • . : on 
AUDIO.ALARM light ....................... ·~· on 
STOP. light ................................ :.; ... _.on. . . . 
MODE MANUAL/AUTO .................... ;~·,' .. ,MAN1JAI;Jighfon. , . 

. , . MODE LOCAL/REMOTE .................. ~ ;-,,·~ '.'.;LQCAL1igh,t:on, . . .. ,, . 

.. COUNTMODE CUM/DIFF ............... •. ::;~::.;·.;:GBMAight,.(:}fi.'. 
· ·TIME··li ht · · · · ·' ··· ...... · ··· ···'. : ........ · .. . . ·· · g ·.···.·.· .. · .... ·., ...•.. · ........ -~ ..... --....... -.. ~.-.on ·,· ..... ; 

When .turning the counter off, always press the CALIB key .. before. the power OFF key. 
Always turn tlie counter off before unplugging it·· w,hen lli,e preceding procedure has · 

. · · .- . been. successfully' completed,.you .are ready.:to .• begin~us~n·g!-ithe:;~o#~t:er:\,:tRefen:toiSection · 
2,. Operation. · · · · · ·. · · ·· ' 

., 
.· .. ,' 

.';,. 

:·•· 

. .Should it become necessary to.return the particle .. counter tb:the!'.factocy,for•any~4eason, 
··. :be sure ·to c.on..tact Customer: Service and obtain a.Return.-.:Authorizationmumber; .. r 

Reference this number on all shipping documentation and purchase.orders. After 
receipt of the return number, follow the shipping instructions provided below. 

1. Use the original container or carton· and packing materials whenever possible. 

2. If the Original container and packingmaterials·are not available~ wrap .the·unit in 
"bubble pack" plastic; surround it with shock-absorbent material and place it in a 
double-wall carton. 

3. Seal container or carton securely. Mark "Fragile" and enter Return Authorization 
number in any unmarked comer. 

4. Return to the address shown on the cover of this manual. 

NOTE 

Shipping the counter out of the U.S.A. requires an export license. 
Contact the factory for more information. · 

1-9 

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



··.-, ,l 

~~ . " . 

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



Section 2 

OPERATION 

. Introduction 
. This section explains .how to operate the .particle ·counter;: f'Tf, y.ouread;:::perfonn~ ~and 
·understand the first three, .subsec.tions ·.in ,this; section;:youmibe;on:y.our:'w.ay.1tomsing the 
P¥ticle counter tpits f!lllc~p~b.ility_. . . ,-,. , - - . . .· 

This section contains the following subsections: 

• · Counting Particles- explains. how to:make your::frrst::.measurement+immediately; 
.without having to learn:all the front-panel controls. 

• Using the Front Panel-. ...introduces you to.each.:fronhpanel':controL: :: · . · 

· • : S etting.;Programmed~Functions-. . · gives·:procedures~Jor; setting;the)programmed 
functions. . -. -

• Using the· Option~Key-· ·.gives •procedures Jor.·using :option::functions'through: front· 
panel controls .. 

• Printing Results - gives procedures for loading paper and setting printer modes and 
print intervals. 

• Using Options and Accessories- provides instructions for operating the ·various 
optional features of the counter, such as an external printer or RH/temp probe. 

• A Sample Count Using 'All Functions - is a procedure that leads you through a 
sample measurement that uses every function of the counter. 
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Operation 

Counting Particles 
Your particle counter is ready to use directly out of the shipping carton. You may want 
to take a sample count prior to setting up the programmed function keys. To count 
particles in the manual mode, use the proced~r~ on cthe following page. 

2-2 

WARNING 

Do not attempt to sample gases with the particle counter. 
Reactive gases create an explosion hazard in the counter and non­
reactive gases can not be accurately measured without making 

. modifications to the counter. Some gases will danrage the 
internal laser sensor. Contact the factory for more information. 

• 

CAUTION 

Do not perform this: procedure 'riritil you have located ilie'· . 
counter in a clean environment. . 

• Water, solvents, or other fluids of any type should never be 
put into the sensor via the inlet tube (on top of the counter). 

• Never operate the counter with the inlet tube capped or 
plugged. 

NOTE 

1 cfm means one cubic foot of air passes through the sensor in 
one minute, 0.1 cfm means one-tenth of a cubic foot of air 
passes through the sensor in one minute. 

An air velocity probe or RH/temperature probe can be 
connected to the rear-panel connectors J2 and Jl, respectively. 
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.. ··, ' 

l; . Locate counter in a clean environment. 
Connect the power cord between the 
counter and facility power. 

2. Install isokinetic probe. 

3. Press ON key. 

4. Press OPER key. Adjust AIR FLOW 
control until center-green light is on. 
Airl1ow is· in the nominal flow rate of your 
counter.· ' · 

Operation 

0889-142:2 

.. .· . .5 •. IfAUDIO:ALARM key· light is on, fum 
audio alarm off by pressing the AUDIO 
ALARM key. 

6. Press COUNT .. 

7. Press RUN key to start counting.::. 

8. Press STOP key to stop counting. The 
. number .of particles co.unted will be .dis­

. played .. 

Fig'ure 2-1. Particle.Counter Turn-On 

CAUTION 

To maintain maximum counter sensitivity, do not place the 
counter in the operate mode if it is in a non-clean environment, 
unless you first attach a purge filter to the inlet tube. When 
transporting the counter through,non-clean areas, attach a purge 
filter to the inlet tube. 
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Operation 

Using the Front Panel 
Each front-panel key has a specific function. Some keys select the desired mode while 
others are used for programming limits or choosing the partic~e-size range~ In. this, 
section, you will learn ... 

• the function of each front-panel key and display 

• how to set up programmed functions 

Front-Panel Keys an,d lndic~t<;>rs 

The following is a list of all front-panel keys and indicators with a brief description of 
their function. The figure below will help you identify their location. 

0889-142. 

Figure 2-2. Particle Counter Front Panel 

CALIB . . . . . . . . . In the calibrate mode the pump is off and the bar graph monitors 
sensor status. One of the green lights should be on. 

OPER . . . . . . . . . . In the operate mode the pump is on and the bar graph indicates 
airflow. When a green light is on, the airflow is calibrated. 
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Operation 

AIR FLOW . . . . . . Provides airflow rate adjustment. . 

ON/OFF . . . . . . . . . Turns ac power on or off . 

. .. i • AUDIO :ALARM,;:,. ;,.Enablesi.or..·disables·the'audio;alann}. · 
._, .••;' 

.• ~ ! <''! ... ,.. ~· ··.-~ :·; 

PARTICLE SIZE . . Selects the particle-size range to .be ·displayed. 
,. 

0 - 9 . . . . . . . . . . . . Enters .values for. time, date, limits, etc. 

. PAPER FEED . ; . . Causes printer to feed five (5)Jines . 

) . 

. ·OPTION .... ~ ... · .... . ·.: . Loads. defaultsal:ues;. Selects.:priiit; cb!iliJJunl.Cationrand·: .. :·· · 
calculation modes. 

· · .Modes 
0 disable printer · 
1 enable printer 
2 · print on. alarms 

/interval· 
3 .print last count 
-4. print mode · 

·Modes .. Modes .. Modes . 
· 5 print interval. . . 10 number., of. . . -.n·;.number. of,records 
6· communications.· .. .· samp~~.~:: ,~·.:.:.: . .; .. :.··.~(·?·if':;~~?'¥~;P~~·Jum~r 

. ; :.:format .:·11.. •counter; select .. :~; ... ,:,;, :,,.:!96 .::pnnt,serial :format :table· 
·. · 7: baud rate · . num~r.> ·~ :·. _,,,[:·.·:. ;:,97Lpriti{~auct:·r~~~.-table" · 
·. 8 enter .2090: mode. · . .12 ·start/stop buffer· ;.ti,; :,~ QQ:;;,prj.n(opti<?n.S'Aible · ·· 

9 abort 209D'niode· ·" · . · pririt''. ,. ·.:·;; :. · :::. 'I.> . : ~ :_ . . . , ;;~r, 
..... ~·· .. · ~~~{. 

· PROG ........ :. Selects.the.program mode. ,· .. ~.;; 

· ENTER ..... ; . ·~ ... <Enters. alLprogrammable•functions: · 

CLEAR ENTRY Clears the key-pad entry. 

Exits program mode without changing data. PROG CANCEL 

RUN Starts count cycle.~ If unit is in CALIB mode; it wiU'go to. OPER 
:i:node (pump comes on), wait five seconds, then start counting . 

. ::• .. 

STOP ............ S~ops the.count cycle, infinite. hold tirlle. 

MODE: ........ ~ In AQTO mode, repeats count and hold cycles. In MANUAL 
AUTO/MANUAL mode, enables single count cycles. 

MODE: .......... Normally in LOCAL mode, except when computer controlled. 
REMOTE/LOCAL (remote), which disables CALIB, OPER, AUTO/MANUAL, 

RUN, .STOP, PROG, and .COUNT .MODE keys. 

COUNT MODE: 
CUM/DIFF 

Selects cumulative or differential count mode. Cumulative count 
is the total count for the selected size range and all larger sizes. 
Differential. count is . .the count for the selected size range. 

COUNT ......... Displays count of the selected particle size. 
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Operation 

AIR VELOC . . . . . Displays air velocity if probe is installed; if not, displays " .... ". 

TEMP . . . . . . . . . . Displays temperature if probe is installed; if not~ displays " .... ". 

R.H ........... . 

ALARM LIMIT 
HIGH 

SAMPLE TIME 

Displays relative humidity i~ probe is installed; .if not~ displays· 
If 'II ': ' ' ' ... •.•···' 

Displays high alarm limit for the selected particle size, 
temperature, relative humidity and air velocity. 

Displays counting time period (1 sec. to 23 hr.:59 min.:59 sec.). 

HOLD TIME ..... Displays time between counts (1 sec. to 23..hr.:59 min.:59 sec.). 

UNIT I.D. NO. 

ALA~ LIMIT 
LOW;~\ 

.. , 
'" ' 

' • J, ' 

Displays the identification number. The number can represent 
identification of a location or, for multiple counters, identification 
of a counter. 

Displays the low alarm limit for temperature, relati:ve humidityj 
and air velocity;: .. There. is no lowJimit for: particle :coimt.:' '. · ; 

DATE· . . . . . . . . . . Displays the date~ . 
. <: 

TTh1E:· .•.•••.•.• 

PAR'f:ICLE SIZE 
(display) 

PARTICLE 
COUNT (display) 

Displays the time-of-day. 

Displays the selected particle-size range. (2 digits) 

Displays particle count or AUX DISPLAY time-of-day, date, etc. 
(6 digits) 

ALARM light . . . . When on, indicates the alarm limit has been exceeded (regardless 
of AUDIO ALARM status). 

COUNTING light When on, the unit is performing a count cycle. 

Bar Graph Lights: 

Green . . . . . . . . . . When on, indicates correct airflow in operate mode and correct 
sensor operation in calibrate mode. 

Red (left) . . . . . . . . When on, indicates low airflow in operate mode and sensor 
problem in calibrate mode. 

Red (right) . . . . . . When on, indicates high airflow in operate mode and sensor 
calibration problem in calibrate mode. 
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Operation 

Setting Programmed Functions 
Programmed functions can be grouped into four categories: 

• Time~of-day,;dfJ.te, and ident.ifiS~tiQD:l11Jmber ·· .. 1·::. 

• Sample and hold· times· 

• Alarm limits 

• Number of Count Cycles 

··· Setting these.functions is described on the following pages. 

Time, Date, and Identification 

.These parameters can be displayed by. pressing the TIME, DATE, and UNIT I.D. NO. 
keys while in the stop mode. The identification number.can represent identification of a 
location or a device. If.you wish to·set them, perform~ the following: · · 

1. Press ON then STOP. 

2. Press key for the function to be set. For 
example, press TIME to set the time-of-day. 

3. Press PROG. 

0889·142·3 

4. Using 0 to 9 keypad, enter actual time or 
date. Use 24-hour clock system. 

5. Press ENTER to enter number in memory. 
The functions appear on the printout as 
programmed in this procedure. 

Figure 2-3. Programming Time and Date 
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Sample and Hold Times 

The sample time is the length of time you want to sample air. Hold time is the time be­
tween samples. These times can be displayed by pressing the SAMPLE TIME or 
HOLD TIME keys while in the stop mode. The sample and hold' cycle repeats 
indefinitely in the AUTO mode. Set these times as follows: 

NOTE 

When setting sample and hold times, an entry of 60 through 99 is 
an invalid command that causes the counter to run indefinitely. 
One minute is entered as 1.00. 

1. Press STOP. 5. Press HOLD TIIVIE then PROG. 

0889-142-4 

2. Press SAMPLE TIIVIE then PROG. 6. Using 0 to 9 keypad, enter desired hold 
time (from 1 second to 23:59:59 hours). 

3. Using 0 to 9 keypad, enter desired sample 
time (from 1 second to 23:59:59 hours). 

4. Press ENTER. 

7. Press ENTER. 

Figure 2-4. Programming Sample and Hold Times 

2-8 

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



-:' ' ~ ' . ,·· .. · 

Operation 

Alarm Limits 

An audible alarm can be set to occur when the count, temperature, relative humidity, or 
air velocity exceeds a certain limit. · When count is selected, a .limit for. each of the. six 
.pa,rticle-:size rang~s :rpa y: be. s~t.;:_ To. procil!ce a "lea1c qe_te9tor" •. alarm:(beep,Jor, each 
particle detected), select the desired size range and enter ·an alarm limit:.::value, of one. 
To silence the alarm, 'press the' AUDIO ALARM key; .and ttr tl1rn off the alarm, enter 
both an upper and lower limit value of 0 (zero). Set the alarm limits as .follows: 

1. 

2. 

3. 

NOTE 

Alarm limits for.air velocity,relative humidity; an'd·ten1perature •. 
can only be displayed or programmed wheri the probe(s) are 
connected to the counter. 

0889-142-5 

Press STOP. 4. Press PROG. 

Press desired DISPLAY key for alarm limit 5. Using 0 to 9 keypad, enter alarm limit 
to be set (count, air velocity, temp, or 
R.H.). If COUNT is selected, press 6. Press ENTER to enter limit into memory. 
PARTICLE SIZE up or down arrow to 
select desired particle size. 7. For RH, temperature, and air velocity, press 

ALARM LIMIT LOW and repeat steps 4-6. 
Press ALARM LIMIT HIGH. (There is no low limit for count.) 

Figure 2-5. Programming Alarm Limits 
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Operation 

Number of Count Cycles 

The counter takes count cycles in the AUTO mode. As soon as the programmed 
number of count cycles is reached, the counter automatically stops and enters the 
calibrate mode. From one to 100 count cycles can be programmed with the option 
mode keys. If 0 (zero) count cycles is selected, the counter will count and hold 
continuously until stopped. 

Display the existing number of count cycles or set a new number of count cycles as 
follows: 

NOTE 

This feature was not included in earlier version counters. Refer to 
"Manual Backdating" in Appendix A, Supplemental Information, 
to determine the vintage of your counter. 

0889-142-13 

1. Press OPTION, press "10" on the 0-9 
keypad, then press ENTER. The existing 
number of count cycles will be displayed. 

2. To change number of count cycles, press 
PROG then enter the desired number of 
count cycles (from one to 100) on keypad. 
If you want continuous operation, enter 0 
instead of a fmite number. 

3. Press ENTER. 

Figure 2-6. Sele.cting Number of Count Cycles 
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Operation 

Using the Option Key 
·.This subsection· . .ctescribes-how-to use the .OPTION. key. to select the following basic 
· functions: 

.. ~ .'v. 'r · · 'i •··· ·,' ,,: 1 ,' •',• ~·;·lJ., <-/• ,, , ' · . ' . '·,· ,·•' .•. -~ 
~ I• '>~ ... /-f.~/!~-.;•,,1!'~(~;'·.1_,-~;·-<~.':J;',-.·~,;_.. 

. ' 

.Some :of this 'information .does not apply. to .. earHer:version 
counters: ·Refer-to ... Manual Backdating ... 'intAppendixA, •· ••. 

.. ~ '. .. 

·, ·rr: 

.. .Supplementa/1 nformation, to determine 'the.:yirlt~ge;pf.:ya.ur, .... , ,, -:, 
counter . 

. • ,. . "r . _... ' ~ , . , . ~· ; •f, :,_:. ~;- , ':, , , .,. ' .. . : '' , , • i ." .. ·, . ..· . . . ., . ' 

• •.•Printer Modes-·· · Printer modes ·(options 0-5; 12) areidescribed in ''Setting Printer 
Modes" in this section. · 

.,, · . 
: I • ·I; ~ j ,: • • ' 

. ~--. • , Serial Formats -·' ' Serial ·.format modes: (options· ·6;{a:nd;~'lt)ta,r.erco;v.eteddn~J.~'-Serial · · 
· :· ·· Formaf·and Baud· Rates" in· Appenclix--B; Remote;qP,~l:cfii~iLS-:;.:_:':·;::f: __ t·p::,_~il(if·. · · 

' ·. . ', : . ,·,::.~: .~ •• ; '·._ ..• '' :}y/· •. 
. •- :: Serial Buffer :Data--: · ··Printing-seri'al buffer.c'ontetits\(dption.~1:2)io,rf:qi~pJayirig~': ~:-_ . · . 

. , .. ·- :number :·of•~ramples<in the:serial-buffer {option•:1':3),!is';de'scii.bdddm~~!~riti1rgJ~,~riar . -· 
· . ·Buffer Data" -in this; section. :'; 

..~. 

····· •·· Number:oLSamples,-· 'The.number.·ofsamples-me~s:thecsame.~.as:.the;,;numb~;r, of 
· __ ·.count· .. cycles• ·l Selecting:the •number ·of>samples .·( dpti:on:ilO)ds:idesc_ribed ,in:','N.umber 

of Count Cycles" in this section. · 

• Counter Select Code- The counter select code (option 11) is used when more than 
one counter is operating on the same serial port. The counter select code is covered 

· in "Sel~ctCodes" in Appendix B, Remote Operation.· 

• . Fed-Std-209D Mode- Use oftheFed~Std-209D mode is described in "Fed-Std-
209D· Mode" in this section. 

·,!. i.·' 

• EPROM i?art Number Identification - Identifying the EPROM part number and the 
. flow rate in your counter is described in "EPROM Part Number Identification" in 
this section. 

• ·.Options/Serial Port Table Printouts- Printing out "help tables" is described in 
"Options/Serial Port Table Printouts".in this .section. 

--- -- -------- ------------------
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Operation 

Fed-Std-2090 Mode 

NOTE 

This mode originally appeared as a special option.in early version 
counters. 

Your counter will automatically calculate the statistical data required for compliance 
with f:'ed-Std-209D. When the 209D Calculations mode is selected, the counter leads 
you through the compliance testing process and automatically calculates and prints the 
results. 

In the 209D'mode, the counter's printer prompts the user, tracks which location is under 
test, and records all sampling results. You can also tell the counter to print only the 
averages.at each location, instead of printing all sampling results. When all locations 
have Reen sampled, the printer prints the mean of averages, standard deviation, standard 
error,~and upper 95% confidence limit. 

-.~·: 

The 209D Calculations mode will automatically take up to 100 samples. at 500different . 
locations. 

The fqllowing tips should be noted while taking Fed-Std-209D calculations: 

1. Before moving to the first location, select the sample time to be used for all samples 
w1thin the calculation run. The SAMPLE TIME key does not function once you 
have taken the first sample. 

2. In the following procedure, when PROG is pressed, the counter will wait 
indefinitely for you to enter a number. If you don't press PROG, after 10 seconds 
the counter will automatically default to the number of locations from the last 
verification process. If you don't have enough time, or you change your mind after 
entering a number, press OPTION 8 to repeat the sequence. 

3. When the samples are complete, the printer will print the date, time, sample time, 
flow, temperature, relative humidity, and air velocity. The printer will also print the 
cumulative count for each sample, the average count of all location 1 samples, and 
the average particles per cubic foot. If you selected OPTION 2, the counts of each 
sample will be deleted. The printer will then prompt you to press ENTER for 
location 2. 

To use the 209D Calculations mode, follow the procedure on the next page. 
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:1. Position the counter atthe.frrst sample 
· location; turn power on. 

2; Put the counter in the OPER mode and · 
... adjusnhe AIR FLOW control until the 

center-green light is on. Set the HOLD 
TIME. Set the MODE to AUTO. 

3. Set the SAMPLE TIME for the desired 
sample volume. A 1 cfm flow rate counter 
will sample 1 cubic foot in 1 minute. 

4. Connect the RH{I'emperature or Air 
Velocity probe to monitor and record these 
parameters during compliance testing. 

5. Press OPTION, then "8", then press 
ENTER to enter the 209D Calculations 

, mode (you can press OPTION, "9", and 
. ENTER at any time to abort the mode). 

6. The printout will print "ENTER NUMBER OF 
LOCATIONS"; press PROG; then using the 0-
9 keypad, enter a number between 2 and 
500 (number of locations) and then press 
ENTER. 

Operation 

:. ;,· •')' 

: • 7. .The.priii'tout wiltp)int~'E:~JTE:R,NUMB,E:R OF 
.. · • SAMPLES:PEHtOCATION"i:press'PRDG then 

.. enter number of samples per location 
(between 2 and\100);' then press ENTER. 

. . : .. . '' ' ' ' 

8. The printout will print "SELECT PARTICLE 
SIZE"; press PROG then use arrow keys to 
select the size, then press ENTER. Printer 
will display entries selected for number of . 
locations, number of samples, and particle 
size. 

9. Press OPTION, "1", then EN1ERto select 
"print all samples" or OPTION, "2", then 
ENTER to select an "averages only" 
printout. See figure on the following pages 
for examples. 

10. Continue procedure on next page . 

Figure 2-7. Fed-Std-209D Calculations Procedure 

2-13 

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



,:·· , ... 

Operation 

11. PresfOPER then press EN1ER. The 
prini~r will print the "LOCATION 001" 
header. 

12. If you are taking temperature, relative 
humidity, or ,air velocity readings at location 
1, position the probes now. 

13. Press RUN. The COUNTING light will 
come on while samples are being taken. 
The counter will enter the STOP mode 
when the samples are complete. 

NOTE 

If you want to retake the samples at a 
location, press RUN again rather than 
ENTER. The data from the retaken sample 
will then be used in the calculations. 

14. Press OFF. Move counter to the new 
location and press ON, OPER, and ENTER. 
The printer will print the "LOCATION oo2" 
header. 

15. Press RUN; the counter will take the 
Location 2 samples and print the results. 

16. After the specified number of locations 
have been sampled, press ENTER and the 
counter will print the mean of averages, 
standard deviation, standard error, and 
upper 95% confidence limit for the clean 
room. After printing the final calculations, 
the counter will exit the 209D Calculations 
mode and revert to normal operation. 

Figure 2-7. Fed-Std-209D Calculations Procedure (continued) 
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Operation 

"Print All Samples" Mode "Print Averages Only" Mode 

Figure 2-8. Sample 209D Verification Mode Printout 
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Operation 

EPROM Part Number Identification 

The part number of the EPROM and the flow rate in your counter can be printed out by 
selecting option 14. Print the EPROM part number and flow rate as follows. 

NOTE 

This feature was not included in early version counters. Refer to 
"Manual Backdating" in Appendix A, Supplemental Information, 
to determine the vintage of your counter. 

0889·142-16 

1. Press OPTION then press "14" using 0-9 
keypad. 

2. Press ENTER. The EPROM part number 
and flow rate of your counter will be 
printed. 

Figure 2-9. Printing EPROM Part Number 
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Operation 

Options/Serial Port Table Printouts 

A quick-access reference to all availableOPTION-key functions can be printed out by 
·- _.. . selecting option 99. Also a seriatformat table (option 96) and.· serial baud rate ·table 

· (option·97) can··be'printed~~ Refer to following.page·for'sample.printouts .. Print anyof · 
these ''help" tables/list as follows-:-

NOTE 
.................. ·. ... ' . 

This feature. was not included in early versi~ni;_ccninters;>R~.fer;.to. . ... 
':Manual Backdating" in Appendix·A, Supf;ierrzentaithjor.ination,. · 
to determine the vintage of your counter. ' . . . ·. . - . 

0889-142-17 

1. Press OPTION then press number (96, 97, 
or 99) for desired printout If number is not 
pressed within five seconds, nonnal 
operation resumes. 

2. Press ENTER. The selected list or table 
will be printed. 

Figure 2-10. Selecting "Help" Printouts 
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Operation 

,, 
' 

Counter Options List (Option 99) 

Serial Format Table (Option 96) Serial Baud Rate Table (Option 97) 

Figure 2-11. Sample "Help" Printouts 
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Operation 

Printing Results 
.. '- Your counter may have· an internal or optional external printer .. Both Printers. operate · 

·' : .. · identically;· The :printer gives ·a:·permanentrecord:of:·count.·results;.'inCll1di.ng .. 4at~~t.tiD1~\··· ... , _ ., , : .. 
·. . ·' .'and'sensor·status~·.::opeiatirtg~the1'pririter·i~fdescribddiin:iliese·'siibsectiori.s: ·. · : : · . · .. · 

•r-

·· • Interpreting the Printout 

• Loading Paper 

• Setting Printer Modes 

·. . • C~anging Print'' Interval····· 
. _, .. . · .. ".,. ·'" , . 

· • Printing Serial Buffer Data 
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Operation 

Interpreting the Printout 

The printer will print the particle size ranges (six) and the count and alarm limit for 
each range. It also prints air velocity, temperature, and relative humidity when these 
exte111al sensors are connected to tl:t~ counter, T)le printer prints, at timed intervals, but 
it catialso print only on alarm conditions. Date, time, flow rate, and ID (unit 
identification number) are always added to each printout. The ID number 
(programmable from front panel) can be used as a counter location number. 

The p.rinter operates when the counter is in either LOCAL or REMOTE (computer­
contr.Olled) mode. If in REMOTE, you may want to disable the printer to save paper. 

A sample printout looks like this: 

In this sample, the cumulative mode was selected. A sample time of one minute was 
also selected. The count of 1020 for size .3 micron is the total count. To determine 
particle count for only the .3 micron range (.30 through .49 micron), subtract .5 micron 
total count (691) from 1020. The* (asterisk) in front of the .3 size means the count 
exceeded the programmed alarm limit for that size. 

If the differential mode had been selected, the count would represent the particles 
counted only in that range (.30 through .49 micron, .50 through .99 micron, etc.). A 
sample differential mode printout would differ as follows: 
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Operation 

Loading Paper 

'> I ~ ' ' , • ·1 ,, ' 

CAUTION 

•. •. .. The; printer should ·not: be· operated withourpaper·a~/aair)~ge 
. . 

1 
• ,,may ,o<;cur to the print head. If the particle cminter.rnust qe, '' .. : .. '· 

openi.ted without paper in the printer, refer to'.'Set~ng'P.rinter 
·.Modes" in this section to.disable the printer. 

• Do not pull paper from printer in opposite·.:directio~'~o.f:.~?i!rl~ \: ''-'' _: 
feed. This will damage printer. · ·' ·' · · · 

1. Open paper cover. ·• 4. Place paper roll on spindle; slide spindle 
into holding bracket so that paper feeds 
from bottom of roll. · 

.,.,. '.::·· 

2. .Remove any remaining paper from last roll 
by snipping paper at spool and pressing 
PAPER FEED until printer is empty. 5. Insert tip of paper into feed mechanism .. , . 

3. Trim end of new roll to a clean 
arrow-shaped edge. 

. .. ·. Pull paper through printer until a small click 
sound is heard. 

6. Press PAPER FEED; printer will feed five 
lines. Close paper cover .. 

Figure 2-12. Loading Paper into the Printer. 

..... · 
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Operation 

Setting Printer Modes 

There are seven printer modes to choose from. These modes are described below. 

0 Disable printer .......... Printer will not print. 

1.: Enable printer ........... Printer will print data at end of each cycle . 

2 ·' Print on alarms/interval .... Printer will either print on alarms only or print at a 
specified interval and when an alarm occurs. See 
option 5 for setting the interval. 

3 . Print last count .......... Printer will print data from the last count cycle . 
. ' 

4 Print the mode .......... Printer will print current print mode (disable, 
enable, or alarms/interval). 

5 Print interval ........... Current print interval for option 2 is displayed. 
Refer to "Changing Print Interval" in this section. 

12;- Print data in serial buffer .. Printer will print up to 100 count cycles of data in. 
' the serial buffer. Refer to "Printing Serial Buffer 

Data" in this section. 

1. Press OPTION then press the number (0 
thru 5 or 12) for desired mode. If number 
is not pressed within five seconds, normal 
operation resumes. 

' 0889-142-6 

2. Press EN1ER. Printing of serial buffer 
contents (option 12) can be stopped by 
repeating both steps of this procedure. 

Figure 2-13. Printer Modes 
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Operation 

Changing Print Interval 

When you have selected the "Print onAlarms/lnterval" printer mode (option 2), you can 
change the tirne between printouts with the procedure below. 

. . . 

. . . . By selecting 'a:time··ofzenr(O);·. you'will'disa:ble the'prinfon .iritetvhls, bu(inainialn;pti~t' 
on alarms .. When.printing .on interval; the, counter:,will;:complete the. count.cycle 'that 
·occurs .on the interval and then .print the results· of that count cycle. Only. the results of 

:· .the. count cycle that occurred on the.interval,. and ·count•cycleNhat ·contained .. alarms, 
.. will be printed. 

1. Press OPTION, "5", then press ENTER. 

2. Press PROG. Using.the 0 to 9 keypad, 
enter time between. printouts (in minutes · 
only - do not enter time in hours or 
seconds). For example,· one minute would 
be entered as 1. 

3. Press ENTER. 

Figure 2-14. Changing Print Interval. 

0889-142-7 
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Operation 

Printing Serial Buffer Data 

The counter can store up to 100 count cycles of data in a rotating-type serial buffer then 
print the buffer's contents at a later time. If the counter "dumps" the contents in the 
form of a printout, the capability for this data to be read by a computer is lost. 

NOTE 

This feature was not included in early version counters. Refer to 
"Manual Backdating" in Appendix A, Supplemental Information, 
to determine the vintage of your counter. 

1. Press OPTION then press "13" to display 
number of samples in buffer. 

2. Press OPTION then press "12" to print the 
contents of the serial butter. If the number 
is not pressed within five seconds, normal 
operation resumes. 

0889-142·18 

3. Press ENTER. Printing of serial buffer 
contents (option 12) can be stopped by 
repeating steps 2 and 3 of this procedure. 

4. To clear the serial buffer, press PROG, "0", 
then ENTER. 

Figure 2-15. Printer Modes 
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Operation 

Using Options and Accessories 
This subsection describes how to. operate the· following -options. and accessories of the . 

.. P~~l~p~~u:~~er~-.: ,, . :, .. :"'"'· .c.,· .. , .. ·~.; .~ .. :. ·-->r: ... , .• ·~-- ... , , ·.:.,;:,.:."" .. 

• ·.· RH/Tetnp;an:d"rur:VelocityAccessory Probes·"-

• · External Printer Option 

• High-Pressirre Diffuser Accessory 

·· · .• ·your ;counterJncludes the:. external.printer;option only.~ifiit: ,was· .. ordered··when ·,you 1:' ''!'. 
ordered the counter.· 

2-25 

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



Operation 

RH/Temp and Air Velocity Accessory Probes 

The particle counter has rear-panel connectors for two probes: connector J1 is for the 
RH/temp probe and connector J2 is for the air velocity probe. The probes can be 
ordez¥d from the factory at any time. When a probe is connected to ,the counter; the · 
counter front panel will display the probe reading when the appropriate DISPLAY key 
is pressed. For example, pressing the R.H: key displays relative humidity, pressing the 
TEMP key displays temperature, and pressing AIR VELOC displays the air velocity. 

When the printer is enabled, the probe reading present during each count cycle will 
automatically be printed with the count results. Alarm limits can be set for each probe. 
Refer :to the "Alarm Limits" subsection earlier in this section. 

Unless otherwise requested, if your counter operates on 115 V AC, it has been set up to 
display the temperature in degrees Fahrenheit and the air velocity in feet per minute. If 
your counter operates on 100 VAC or 230 VAC, it has been set up to display the 
temperature in degrees Centigrade and air velocity in millimeters per second. If you 
want,to convert from one to the other, contact the factory. 

The f01lowing tips should be noted during use of either the RH/temp probe or air 
velocity probe: 

1. Never touch the sensing element of the probe; it is very fragile. Sensing elements 
should not be exposed to·caustic vapors (e.g., RTV™). 

2. Keep the RH/temp probe away from exhaust fans for more accurate measurements 
of temperature. 

3. For accurate measurements of relative humidity, allow probe to stabilize several 
minutes; take samples in still air. 

4. When taking air velocity measurements, make sure the white sensing element is 
fully exposed to the direction of airflow. 

An alarm limit value can be set so that if either a high or low limit is exceeded, an 
audible alarm will sound and the ALARM light will come on. 
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Operation 

External Printer Option 

. , When the external printer option is added to a counter, the internal. printer is deleted and 
. , . . . ·.a connector for the printer cable is added:to the back paneL·~ The.,exte1lial;.,printer;cp1De.s ... • ,, ·: .•.• 

· · ·· ·· '· ·~/.':';~ ..... : .. : , .. with dts, own. manual~·· .Oritput!·to 'the,:extemal·;printe#:rs:<inY~::P~AAehf6f$.'a.t';\f'o~oWfug.tlie ·. ·· 
..... · .. :CENTRONICS. standard .. , Each:·printer. is: supplied .wi$;a,,spedal:AC.: ac1apterj. to:.allow 

". · .printer operation on a.c~·voltage; • The:following instructions;.describ.e;conneeti11g:the 
· · · printer to the particle counter: · · · · · · ·· · · 

CAUTION ' .... ": 

.. Always· tufu counter offoefor'e ·connectirig~external printer .. 
. Connecting printer with counter on may damage counte~. 

1. On. counter, press OFF (front panel). 
\ ; ' .. :~ ' ' .. - ., ···:'~-~-'~'. 

2:.· .. Connectprinter.cable.:between PS. of,particle cou~ter,ia~da)rint~r; •· ·.· .. ·: .. • : .. '·'' .. : ·: 

3 .. ·Connect AC adapter to.printer. 

4~ On counter,-press ON. 

CAUTION. 

Do not operate external printer without paper ·or the print head 
may.be damaged. If.counter must beoperatedwhen.paper is not 
in printer, refer to "Setting Printer Modes" to disable printer. 

5. Set printer POWER switch to ON. 
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Operation 

High-Pressure Diffuser Accessory 

To sample pressurized air (up to 150 psi), you must use a high-pressure diffuser on the 
particle counter inlet line. The pressure diffuser will reduce pressures of 30-150 psi to 
atmospheric pressure. This allows the p~cle cpunter to maintain· a calibrated ·airflow 
rate.·'}fhe high-press'ure diffuser accessory can be ordered at any time. 

Installation 

WARNING 

Installing the pressure diffuser backwards will INCREASE 
pressure instead of diffusing it-causing the high-pressure 
diffuser to explode. 

Install the high-pressure diffuser according to the following figure. 

Pre~surized Air Inlet 
(150 PSI max.) 

(female 1/4" NPT threads) 
Outlet to Particle Counter 

(for 1/4" ID tubing) 

2-28 

Exhaust for Excess Air 
(depressurized) 

Figure 2-16. Installing the High-Pressure Diffuser 
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.Operation 

Cleaning the Diffuser 

Particles can not be "generated" by the diffuser. ·However, the diffuser can become 
· conta'minated with particles.ifit··is:used'.or stored in'a:an uncdntrolled·:environment,' or if 

,, '"''' . ::. the.,sample·. air is, extremel;y,_contamihated.:df~you'susp'eet~th:e· Oif(user~#f.cont:ribliiingito'i~·-;;' . 
· · · · ·.· ',. ::particle counts, clean ..it ·by following the procedure:ih:,the·'figure;befow.'i'Yori:·will·need 

.. :a o.osd·~ allen wrerich; RTVT~>and:an,ultrasoriic·.bath'ibff·Freon.'I:~.:drJ:isopropyt.alcohoL 

-; ;i .:''' ... 

j '.,·. • • ·., ••• ' ,. 

. . . 

. J . ®rl-. ---h4 : CD -~3• ~-
._____~~~~u . --@\!!;./. . . . \.V::, 

---------:.---~""":---------

.: .. \· ::,. ;,·· .. - ' 

.. . '1.1 

Circled numbers 
· .. in .figure refer · · · 

to numbered 
.. steps below. 

1. Loosen two 0.050" allen set screws on top 
of diffuser. 

2. Slide diffuser core from diffuser body; 

3. Do not loosen set screw on outlet side of 
diffuser core. . 

CAUTION 

. Loosening this set screw can cause diffuser 
to malfunction. 

To prevent this screw from loosening in 
. ultrasonic bath, coat it with RTV™. 

4 •.. Loosen set screw on air inlet' side of· 
diffuser core. 

··s. · Pull air inlet tube frorri.diffuser core. 

0889'163 

-6. Place all three parts in an ultrasonic bath of 
Freon™ or isopropyl alcohol for 15 
minutes. 

7. Dry cleaned parts.in a clean environment or 
unidirectional flow bench. 

· 8; Check tightness of all screws as you 
reassemble diffuser. 

Figure 2-17. Cleaning the High-Pressure Diffuser 
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Operation 

A Sample Count Using All Functions 
If you have read the other subsections of this section, you are ready to test air using the 
vario!J,s functions of th~ p~~le ,count.er:. ~en,ygu can compJete .. this procedure· 
withO,ut referring to earlier procedures, you have successfully learned how to operate the 
particJe counter. 

This sample measurement will accomplish the following: 
\' 

• S·~ple particles for 10 count cycles at a 1-1/2 minute period and 10 second hold 
ti@e between cycles. ,, .. 

• Establish count alarm limits of 1000 for .3 and .5 micron ranges, 200 for 1 and 2 
micron ranges, and 50 for 5 and 10 micron ranges. 

• Ett~ble printer . 
•. .:~ 
'.' ·~ 

• Select differential count 

• Menitor relative humidity and temperature~ 

NOTE 

To clear an incorrect keypad entry, press CLEAR ENTRY key. 
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4 5 

·. L .Install :isokinetic.probe on sample inlet: · 

· 2. q Connect RH/temp sensor to rear panel J1 
connector, if desired. 

3. Press ON. 

4. Press CALIB.and verify a green light is on. 

5. Press OPER. 

6 

·.·' 

.. Operation 

0889·142-8 

. 6. r~ Adjusb<\IR FLOW:·controLrintiLcenter- . · 
· green· light is. on. · 

7. Press STOP. 

8. Press R.H. to display relative humidity 
reading and press TEMP to display 
temperature reading. 

9. Continue procedure on next page. 

Figure 2~18. Particle Counter Setup for Counting 
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Operation 

2 3 

4 5 

10. Set number of count cycles to 10 as 
described in "Number of Count Cycles". 

11. Enter a SAlvfPLE TIME of one minute, 30 
.seconds and a HOLD TIME of 10 seconds 
as described in "Sample and Hold Times". 

6 

12. Set count alann limits that were given in the 
introduction for the six particle size-ranges. 
If necessary, refer to "Alarm Limits". 

13. Enable the printer (option 1) as described in 
"Setting Printer Modes". 

14. Select differential count mode by pressing 
COUNT MODE until DIFF light is on. 

0889-142-9 

15. Select auto mode by pressing MODE 
AUTO/MANUAL until AUTO light is on. 

16. Press AUDIO ALARM until ON light is on. 

17. Press RUN to start count. The counter will 
count for 1-1/2 minutes, hold for 10 
seconds, then repeat cycle until either STOP 
is pressed or the lOth count cycle is 
completed. When the last count cycle is 
completed, the counter will go from OPER 
mode to CALIB mode. If the count 
exceeds the alarm limits, then an alarm will 
sound. 

Figure 2-18. Particle Counter Setup for Counting (continued) 
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Section 3 

' . . . ~- -~-

,,·: 
-' ··•-'I:' I.'· , ,>",\>,· .,.:,,,~;,," '' .• ;,.,..-.........., _ _,;,.. ___ ;.;..._ _____ _,;,.. __ ......., _____ ;.;...__·"'-· .;_· ..:....;.._,;,....;_·.;_· ---_,;,..~_,;,... __ 

.. ·Introduction • h. ; ., ; :. ~· 

· · · •.. ·. ! : This'·seetion 'is· provided·forthose who ·must;do thew:'~()wi{JYeHfibafi'&Hi:6'fhh~~~i$i.Cle. . . 
counter's performa.rtce; ' :, '' ' ' '' . ' '•·, . •,' ' . ' 

·. · Performanceverification·comprises the:following procedures. 

• · Airflow Test 

• Laser. Sensor Tests 

• ·. . Comparison Test 
.·:._ 

. , .. .. Probe .Sensitivity Test 
., u:··· ····'='', 

. .: ''• t • • • ~ •• 

;These tests ensure. that the counter is·~perating in ac~o~tfunce~with its own spe~ifications 
and with Federal Standard 209D. Compliance with this standard is described in 
"Testing Methods" on the following pages . 

. Before you attempt to do performance verification, read "Before You Start''. on the 
following pages. 
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Performance Verification 

Before You Start 
Before you begin to test the particle counter, you should know the following: 

• -these tests are intended only as' a verification' ofperfoinlance. They ~ not 
iritended as adjustment procedures. Adjusting the counter will alter the factory 
calibration and void the warranty. 

• A factory-certified standard counter must be used for the Comparison Test. 

• The tests must be done in the order given. 
~·.,f-

·~·"'·,:' 

• The factory offers 48-hour tum-around time (not including 'shipping) 'for calibration. 

Recommended Test Equipment 

The following table lists the recommended equipment needed for the tests. You can 
substitute other equipment if substitute equipment has the same performance character­
istics ,as recommended models. Contact factory for critical performance specifications. 

Table 3-1. Recommended Test Equipment 

Instrument Recommended Model or Part 

Digital Voltmeter H-P Model 3468B 
DC Power Supply NA 
Airflow Gauge (0 - 3.0 cfm) NA 
Aerosol Generator Model255 
Pump, Aerosol Generator 204065-1 
Pulse Height Analyzer Model216 
PSL Particles Duke Scientific* 

(refer to Performance Verification 
Record at end of this section 
for required particle sizes) 

Comparison Test Only: 
Factory-certified Standard Counter (Same as counter under test) 
Dispersion Chamber 206084 

Nebulizer (one for each particle size) 305423 

*Order from Duke Scientific, Inc., Palo Alto, CA, (415) 962-1100 
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· Performance Verification 

Recording the Test Results 

. At the;back of this section are several Performance. Verification.Record forms. We 
. ·, · ... '· ·: recommend; that you find .the ·sp¢cifi~~foml"for.your. partic:Iew~:mnt~r:,,·rna:k~;' . .a;·:c;opy,:.of.,. /, . , ., . · · · ·· . , , 

, ..... · ' .· ;:_thisJorm;:recdrd test results on 'this' copy~ andkeep·'tliitbopy·:'f~!:·:¥ou~itest::reeor~ .. ·; ,.-~ 
.,, . 

lf-the·Counter Doesn't ·Meet Specifications 

· · -If the counter. does not·perform as indicated: by~these~testst.themthe:~cou!lterim~y;eneed ... 
· <~ · recalibration .or .. repair .. Refer to .,"·Shipping: Instructionst~i.fu(iSi~ction\~l.~d;oidiiro:rrpation ~on. 

· returning .. the co:unter to the .factory.for se;vice.. . . ·. , "·· , . . . . , · · · · 

• ..• ! 
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P erfonnance Verification 

Test Methods 
The t~st methods used in this section are the same as the methods used at the factory. 
With :,!the exception of testing the.intemallaser sensor, the counter is tested as a 
complete system. 

The test methods conform to the following sections of Federal Standard 209D: 

SectiQns B30.1 and B50.1. These sections apply directly to the Comparison Test This 
test tf~es monodisperse latex spheres to test particle-size ranges and counts. The spheres 
are tl!#Ceable in accuracy of mean diameter to the standards of ASTM F328, 
Microscopic Measurement, or to NIST (National Institute of Standards and 
Technology), as applicable. Typical sphere sizes are given in Performance Verification 
Record at end of this section. 

This .. ~~st also uses the apparatus described in ASTM F649, consisting of a mixing 
chanib'er, an aerosol generator using a nebulizer, and a standard counter of the same 
design and model as the counter under test. 

r.·l 

··~ ..... 

The ~~rosol generator inserts the particles into the mixing chamber at a reasonably con­
stant C;oncentration. The particles swirl and disperse within the chamber. The counters 
draw the aerosol through two outlet tubes at a rate of 1,500 to 2,500 particles per 
minut~. Both counters are set for the same flow rate and sample time. 

A technician compares the count at the smallest particle ranges of the counter under test 
to the standard counter. Several runs are made with the same particle size to confirm 
the results. 

This test method is the simplest, most reliable technique for simultaneously sampling 
from a common source. Using this method, you can hold a ±10% tolerance between 
counters of like :Q..ow rate. 

The Pulse Height Test, part of the Laser Sensor Tests, also uses the same traceable 
monodisperse latex spheres (particles) as the Comparison Tests. The particles are 
aerosolized and drawn through the sensor. A pulse height analyzer verifies the peak 
voltage output of the sensor for each particle size. These sensor outputs are compared 
to the sensor standard curve that was developed at the factory. 

Section B50.1.2. This .section applies to the Air Flow Test. The method of 
measurement used in this test does not introduce head in the flow system. The accuracy 
of the flow circuit is ±5% at 70 degrees Fahrenheit. 

3-4 
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Performance Verification 

Airflow Test 
This test· ensures the airflow. rate is calibrated; the front"'-paneLairflow display is 
a,ccU11J,te, and the.air.pump ~s.healthy.':;.. .... ··,. .. · 

NOTE 

Do not use a ball-type .rotameter. to monitor.airflow•~:;This:type:of': , ... · · 
meter affects measurement .accuracy because.'lifting\the~balLloads :- ·i. 

the airflow circuit. Use a. digitaL or gauge-type .. rrieter. ; · · · ··· ·· · ·· · 

1. Connect airflow gauge to sensor inlet tube. 

2. Press ON then OPER. 

3. Turn AIR FLOW control all the way 
counterclockwise (clockwise for some 
counters) until airflow gauge reads 
maximum; verify airflow gauge reads equal 
to or greater than value given in the 
Performance Verification Record.. 

0889-142-11 

4. Adjust AIR FLOW control for airflow 
gauge reading between the limits given in 
the Performance Verification Record and · 
verify bar-graph display center-green light 
is on. 

5. Turn counter power off then remove airflow 
gauge. 

Figure 3-1. Testing Aiiflow 
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Performance Verification 

Laser Sensor Tests 
These tests verify that the laser sensor functions according to the factory standards. 
This ;~ubsection contains the following tests: 

• Calibrate Mode Test- checks the bar-graph display for green·light. 

• ~ro Count/Purge Test - checks for sensor contamination. 
;. 

• ~lse Height Test- measures sensor performance. 

'~~tJ 

Calibrate Mode Test 

Press CALIB and observe the bar-graph display. A green light should be on. This 
indic~tes that the sensor electronics are working correctly. If a red light on the left side 
of tli~\~ bar graph is on, return counter to factory for repair. If a red light on the right 
side:::qf the bar graph is on, purge sensor as described on following pages. If a green 
lightttill does not come on, return counter to factory for repair . 

. l?-; 

Zero Count/Purge Test 

Zero .. counting verifies that particles have not contaminated the counter, causing high 
parti6le counts. To zero count; the counter counts while sampling air through an 
absolute filter, which blocks particles. 

In this procedure, the counter will begin sampling air through the absolute filter. The 
counter will take one-minute samples, spaced five seconds apart; and print the count 
results. If the count is zero, and a green light is on in the calibrate mode, the counter is 
functioning within specification. ·If the counter does not "zero count" in a reasonable 
time, the sensor should be purged. 

Sensor purging is a process for removing contaminants, such as particles, lint, or dust 
from the sensor. To purge the sensor, allow the counter to run for 24 hours at 
maximum airflow. To save paper, select Disable Printer mode. 

If after purging the counter still will not zero count, there may be air leaks in the 
external tubing or filter, or the counter may need to be recalibrated. Return counter to 
the factory for calibration. 

3-6 

CAUTION 

Never put liquids/vapors into the sensor. They will damage the 
sensor, which will then need factory service. 
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1. .:Attach a 0. Lmicron .purge filter. assembly to·· 
. sensor inlet tube. 

2. Press ON. If counter is already on, press 
STOP. 

3. Enter SAMPLE TIME of 1 minute (1.00). 

4. Enter a: HOLD TIME of five seconds. 

Performance Verification 

0889-142·10 

. ' 
5.' ~-· S~IeefQgTJON:;:~~l';':; tol;~naql~!Pri.IJ.ter. 

6. Place counter in AUTO mode. 

7. Press OPER and then adjust AIRFLOW. 

8. Select the smallest PARTICLE SIZE range. 

9. Press RUN key to begin zero counting . 

. Figure3-2 . .Zero Counting 
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Performance Verification 

Pulse Height Test 

There are three pulse height tests in this subsection; one test for each of the three types 
of sensors now used in particle counters. Refer to "Specifications" in Section 1 for the 
type cjf sensor in your counter. These tests, ensure that sensor performance.has not · 
degraqed since factory calibration. The tests use an aerosol generator, pump, and pulse 
heigh~:·.analyzer. 

WARNING 

The tests require access to the interior of the counter chassis, 
which contains dangerous parts. Accidentally touching the wrong 
part can cause cuts from the cooling fan blades or electrical shock. 
from internal" power components~ ' 

CAUTION 

Sensors containing laser diodes (refer to "Specifications" in 
Section 1), contain a diode that is extremely sensitive to static and 
may easily be destroyed or damaged •. Proper anti-static·~ 
procedures should be used during the laser sensor tests. 

Single-Port Sensor Pulse Height Test 

Counters With Laser Diode-type Sensor 

Figure 3-3. Testing Pulse Height-Single-Port Sensors 
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Performance Verification 

Counters With HeNe-type Sensors 

. ·1.' Connect·pillse height analyzer to sensor. · 
output at phone jack. Program pulse height 
analyzer for count limit of 10,000. 

2. With. aerosol generator,.apply the smallest 
size latex spheres, indicated in Performance 
. Verification.Record, to sensor inlet tube. .· 

. ·0489-94-3 

· ·· ·· .. ~4~. :'On pwse<heHghtlana1yzer;Ttild mV value 
that corresponds to largest particle count. 
Compare this m V value to corresponding 
threshold voltage given on "Report of 

·Calibration" supplied with your counter;·· 
Record your new measured value on . 

.... Performance Verification Record.:: -

5. Repeat steps 2-4 for other particle sizes in 3. Press ON then OPER; adjust particle flow 
. from· ~erosol generator to desired rate. .····'. · ·'··· Performance Verification Record. 

Figure 3-3. Testing Pulse Height-Single-Port Sensors (continued) 
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Performance Verification 

Dual-Port and Four-Port Sensors Pulse Height Test 

To determine type of sensor in your particle counter, refer to your counter model 
number under "Specifications" in Section L The particle counters have multiple sets of 
colleetion optics and photo.detectors., .The test below will m:e·asure pulse heights from 
each ;photo detector for each particle size. 

Do the pulse height test below at the sensor output side of phono jack Jl. If you have a 
dual-port sensor, repeat the test at phono jack J2. If you have a four-port sensor, repeat 
the test at phono jacks J2, J3, and J4. Locate phono jacks by removing the bottom 
cover t>f the counter and by locating the comparator board. The comparator board is 
mounted piggyback on the main C.P.U. board. On the board are attached two. (or four) 
phono cables -labeled J1 and ·J2 (or Jl; J2~ J3, arid J4). Follow the cable until the phono 
jack is located. 

1. Connect pulse-height analyzer to sensor output at phono jack. Program pulse height 
an:¢yzer for count limit of 10,000. 

2. With aerosol generator, apply the smallest size latex spheres, indicated in 
Performance Verification Record, to sensor inlet tube .. 

3. Press ON then OPER; adjust particle flow from aerosol generator to desired rate. 

4. On pulse height analyzer, fmd m V value that corresponds to largest particle count. 
Compare this m V value to corresponding threshold voltage given on "Report of 
Calibration" supplied with your counter. Record your new measured value on 
Performance Verification Record. 

5. Repeat step 4 for J2. If you have a four-port sensor, repeat step 4 for J3 and for J4. 

6. Repeat steps 1 through 5 for 'other particle sizes in Performance Verification Record. 

3-10 
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. Performance Verification 

Comparison Test 
.. To,dq the. comp~son .test; you need·;a:factory . .,certified: standard::co,unter:;(same .model 

· · · :., .. ; . number andJlow:rate,as beingtested);:;.an:aerosol gen(ftil.tor;Hi.meb'rilizer;:iarid: a·.:'~/j•'/:.'' 
,, dispersion chamber. · ·· · · · · 

· ·· ·. ·· · :The.counter •under test and .. the .standard: counter,, simultaneo.u'sly,·stu:nple.!·P.ar:ticles;from 
,;•the ·dispersion ·chamber; .. The.counts of.both counters~areWQp:).pa,r~rat;'!the;smaHestsize 

. · .... ranges using monodisperse.latex spheres. , ; , , : " .. : : .. : .: ; : ·, · ·· · · · .:. · 

'···~.-~.?. ··.::. . .> -~·.:;-:::)'•.!./ ~._;_:; 1;"',. ·.:::~·:;; :-.~, ~~ 

: l. . ·Prepare ·for test> by·, connecting: equipment· as showtr'iri !tlleJolloWirig figure;· · ···. · ·· · 

. 2 .. ·.Referto Performance;Verification Record at the end'of.this section' for. the· size of . 
. monodisperse latex spheres. required to.test .the.smallest'particle.,size·range;, "Install 

.. : ~:these spheresointhe·particle generator.· · n:·:;·"<:·> 
........ ;: .. , .. 

·, .,.,·-·:···· 

. ··. · .. :·. i 3~: .:.Turn· the·particle:generator:on. · ·Apply;power.to .. both\counters/?Rut·;bo.th;coiiriters in 

.i ; .... 
,.·"( 

... .. . . ··:.the'.STOP;mode;· .. :Set,both.counters:for:auto~.mode;<;;lowest:~sizeirange;~·andi.a~.sa:tnple :; · .. :..' ....... , 
:·time of.one.minute. ·· · :•· ... : .: ' · · ···. • ····· ···· :· · · ·· ··· · ..••. 

.. .. . . ···: ... ·:: .4/ ~simultaneously,·press.,RUN.on .. ·both 1 counters;:·;.:A:djusttaer~soli;genera:tor:tto;:proVide 
... "... ; . ;··for. a particle ~concentration,::as.measuied:by: the'':stanc1ar~:'ciftapprqXimatelyi'l o;ooo .. · ... • 

. particles/cf. .., n 

5. Allow both counters to run for three periods (runs) then press STOP on both 
counters. Average the results of the three runs. The counter under.test should count 
within 10% of the standard counter. 

6. Repeat steps 2 - 5 for the next size range using size of monodisperse latex spheres 
indicated in Performanc.e Verification Record .. at end of this section. 

7. Record the. percentage difference in counts in Performance Verification Record. 
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ROOM AIR 

0.1 Jl 
FILTER· 

• 
-- ---

DRYER 

0.1 Jl 
FILTER 

DESICCANT 

0.1J.l 
FILTER 

EQUAL CONCENTRATIONS OF 
r---KNOWN-SIZE·PARTICLES ' 

COUNTER UNDER 
TEST 

DRY, PARTICLE-LADEN AIR 

I -------, I 

I 
NEBULIZER I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AEROSOL I 
GENERATOR I 

_______ __j 

1Cl8&-29-l 

Figure 3-4. Comparison Test Setup 
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Peiformance Verification 

Probe Sensitivity Test 
.. ·_This .test applies to both RH/temp and. air :velocity .probes .. Two differentRH/temp 

, .... ,, :probes ·have;been manufactured during the Jife,ofthis ;counter .. · The;rear::;panel: .')._,,: .... ,., 
- . . ' _, ·· ,, . 'conneetor, for tfiis .. probe differs,'depenclliig on.·when:your>counter~was.:manufacturedi 

' . 
l., 1 

.... ··_ ... see·. the figure·belowfor.pin detaiL-of:each connector:type; If-the .counter:fails· to.meet 
· · · • .theJimits .. given in the·PerformanceVerification Recordfor.anypart.oftthis·:test,:return 

.--the counter:to the factory for service. 

. i '·. _, ,., ' ~ .. 

i 
I 

. }Detail of Old Connector J1 

1. To check' RH/temp sensitivity, apply +5.000 
V (+10.ooo··v for old-style connector) to 
pin 2 of RH/temp connector J1 on the 

. counter rear panel. Connect Jl; pin 6 to pin 
· 5 (pin 7 -to pin 5 on old-style connector). 

Ground your power supply to pin 5 (both). 

2. Press R.H. key and verify counter display 
reads between values given in Performance 
·Verification Record. Record reading. 

3. Repeat step 1 but apply +5.000 V (+10.000 
V for old-style connector) to Jl, pin 4 then 

. -.. \' 

: 

.. 

: 

Detail of New Connector J1. 

1088-31·1 

press TEMP and verify display is within the 
limits given in Perfonnance Verification 
Record. Record reading . 

4. To check air velocity sensitivity, apply 
+10.000 V to J2, pin 2 (J2 pin numbers 
appear on the connector). Connect J2, pin 4 
to pin 3 and ground power supply to pin 3. 

5. Press AIR VELOC and verify display is 
within limits given in Performance 
Verification Record. Record reading. 

Figure 3-5. Testing Probe Sensitivity 
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Performance Verification 

Table 3-2. Performance Verification Record/or Model200L Counters 

Model Date 
0, 

Serial Number 

·''i'! 

Procedure Minimum Actual Maximum 
;,. 

A:irflow Test 
Maximum Flow 1.3 cfm --cfm --
Calibrated Flow left green right green 

Laser Sensor Tests 
Calibrate Mode Test left green right green .. ~ ... 

i"~ •/ Zero Count Test 0 count/cf 0 count/cf ., 

Pulse Height Test 
1.09 J.Lm spheres -- --v --
(1 micron threshold) 

2.02 J.Lm spheres -- --v --
(2 micron threshold) 

·.' 

Comparison Test 
0.3 micron range -10% --% +10% 

(0.312 Jlm spheres) 
0.5 micron range -10% --% +10% 

(0.519 Jlm spheres) 

Probe Sensitivity Test 
RH. display 99.0 101.0 
Temperature display 99.0 101.0 
Air Velocity display 198.0 202.0 

., 
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Performance Verification 

Table.3-3. Performance:VerijicationRecordfor Model205, 205A.Counters 

' 
I ,. --·· _, r-

. ,Model __ pate, 

Serial Numb.er 
.. •.:· '.··"·"''"·'·\ '•'···· ·•··· . ' ..... ,.,· ··'. 

')'•;>'" 

.Procedure -·Minimum .'VActuar :>·: : ·i:'·-':: ··;:itM'aximum .. 
.. . ·:·-•.::::,.·.:,•:.,·:.' .. <: ;'\ ::'/,J '\'{ /;.:,-_·~:\:.•:1':,·<~ 

Airflow Test· '. , .... 

i ~ f . • . . ' .. 

Maximum Flow l.l.cfm. cfm --
Calibrated Flow I •• left. green '_. · right green ....... ., '' 

·Laser Sensor·Tests 
. ..... .. _, . .. . .•. 

. . . :.Calibrate· Mode Test Jeftgreen ...... . , .. • >,j•,,' _; .(.2ijght:gr:e.¢n. ~ . ..... 
Zero Count. Test 0 count/cf .,_ 

.. ,1 · :;· '3 :countstcf · 
' '1.:· 

Pulse Height Test .. 

.. 0.519 J.lm spheres · --·' ·V --~ .. " 
(05 micron threshold) •.' 

.1.09 p,m .spheres . -- v .. . --
" 

(1 micron threshold) 
, I . ' "' ~' . ' ~ ' 

',. • •. ,' •. '. '.' ~ '~- ('. t: "' • ,. : , •• 

Comparison Test 
Model205: 
0.16 micron range -10% % +10% 
(0.173 J.lm spheres) 

0.2 micron range -10% % +10% 
-· 

(0.220 J.lm spheres) ,, .. . ,. 

0.3 micron range -10% % +~0% 
(0.312 J.lm spheres) 

0.5 micron range -10% % +10% 
'. . 

(0.519 J.lm spheres) 
.. 

· Model20SA: 
0.2 micron range -10% % +10% 
(0.220 J.lm spheres) 

0.3 micron range -10% % +10% 
(0.312 J.lm spheres) 

Probe Sensitivity Test 
R.H. display 99.0 101.0 
Temperature display 99.0. 101.0 
Air Velocity display 198.0 202.0 
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P erfonnance Verification 

Table 3-4. Performance Verification Record for Model209D Counter 

'·•' 

Model Date 
,.,, 

Serial Number 
·' 

"·"' 

Procedure Minimum Actual Maximum 
... 
'J:' 

) ' ' ~ 
:··::rurflow Test 

Maximum Flow 1.1 cfm -- cfm --
Calibrated Flow left green right green 

Laser Sensor Tests 
Calibrate Mode Test left green right green 

·.• Zero Count Test 0 count/cf 0 count/cf 
Pulse Height Test 

0.519 Jlm spheres -- --v --
(0.5 micron threshold) 
1.09 Jlm spheres -- --v --
(1 micron threshold) 

'Comparison Test 
0.1 micron range -10% --% +10% 
(0.173 Jlm spheres) 

0.2 micron range -10% % +10% 
(0.220 Jlm spheres) 

0.3 micron range -10% __ % +10% 
(0.312 Jlm spheres) 

Probe Sensitivity Test 
R.H. display 99.0 101.0 
Temperature display 99.0 101.0 
Air Velocity display 198.0 202.0 ·--
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P erjormance Verification 

Table 3-5. Performance Verification Record for ModelA249 Counter 

Model Pate. 

· .. _._ Serial.:N"umber .. ¢- , : '· . 
, .. :.' ... L·•.·" : .,-;;.1. . .,: . 

1• I •,• •< ,' ,, I I ' "1 ~, •: > 

Procedure Minimum· .. '.:Actual ··~:;"Maximum 
···\" .. ' .. ~'. ,._ 

.Airflow Test 
",, '"''··/ ' '' ,,,,, ,, ' ... ~ ..... ,,., •• A'' 

Maximum Flow .. l.l:cfm .. ; ... ... :.:cfm. .. --
• ' .) ... ~ ' • ; .. ~ .... • • ·,,'I . ... ~ :: ..... ' : ,_ ... ,:.· ......... " ... . :·, 

.. . . Calibrated Flow >left green ',·· ."-- .. ~:pght:~gr:~~·.· ... :· ...... 
;•t .. . . 

" 

·. 

·Laser Sensor ·Tests 
.. I·· .. - ._ ... I ' .. ~ ' ' •. 

Calibrate Mode. Test . left green ...... ... I ·. · .. right green 
... · Zero Count Test ; 0 count/cf • .. · , 6 counts/cf 

Pulse Height Test 
· JI:·.O:Sl91J.mspheres -- v ..... --·--· 

:(0.5 micron threshold) 
.. 1.09.1J.m spheres -- v --

-(1 micron threshold) 
J2:.0:5191J.m.spheres . -- v --• A••• 

·. · .. (05micronthreshold) 
.L09 J.Lm spheres . -- V ........... ,., . ·-- . . '~ 

h ~~ .............. 

(1 micron threshold)· ''·'· 
,,, . 1.'.: •. • I • . .-:···,···· 

. · J3:··o.519 J.Lm spheres v .. .. -- --
(0.5 micron threshold) 

1.09 J.Lm spheres -- v --
(1 micron threshold) 

J4: 0.519 IJ.m spheres -- v --
(0.5 micron threshold) 

1.09 J.Lm spheres -- v --
(1 micron threshold)· 

Comparison Test 
0.1 micron range .-10% % +10% 

., (0:109 IJ.m spheres) · 
·. 0.2 micton.range -10% % +10% 

(0.220 J.Lm spheres) 
0.3 micron range -10% % +10% 
(0.312 J.Lm spheres) 

... 

Probe Sensitivity Test 
R.H. display 99.0 101.0 
Temperature display 99.0 101.0 
Air Velocity display 19KU 202.0 
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Performance Verification 

Table 3-6. PerjormanceVerificationRecordfor Model A2120 Counter 

Model Date 

, .. 
Serial Number 

T!",l Procedure Minimum Actual Maximum 

~irflow Test 
Maximum Flow 2.1 cfm -- cfm --

., Calibrated Flow left green right green 

Laser Sensor Tests 
Calibrate Mode Test left green right green 
Zero Co.unt Test 0 count/cf 6 counts/cf 

,;,,J?ulse Height Test 
.:~::11: 0.519 Jlm spheres -- v --
· · (0.5 micron threshold) 

--

1.09 Jlm spheres -- v --
(1 micron threshold) 

)2: 0.519 Jlm spheres -- --v --
(0.5 micron threshold) 

1.09 Jlm spheres -- __ v --
(1 micron threshold) 

J3: 0.519 Jlm spheres -- --v --
(0.5 micron threshold) 

1.09 Jlm spheres -- v ----
(1 micron threshold) 

J4: 0.519 Jlm spheres -- -- v --
(0.5 micron threshold) 

1.09 Jlm spheres -- --v --
(1 micron threshold) 

Comparison Test 
0.1 micron range -10% -- % +10% 
(0.109 Jlm spheres) ( 

0.2 micron range -10% ·•! % -- +10% 
(0.220 Jlm spheres) 

0.3 micron range -10% -- % +10% 
(0.312 Jlm spheres) 

Probe Sensitivity Test 
R.H. display 99.0 101.0 
Temperature display 99.0 101.0 
Air Velocity display 198.0 202.0 

3-18 

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



Performance Verification 

Table 3-7. Performance VerijicationRecordfor.Model A2210 Counter 

ModeL .. .. .. , ___ Date_ 
',,' ... ', ... . .. 

¥ '~· 

Serial Number ;: ,, ... 

., •... , ('•1 I• ~' · ', .'·I:.:; · ''•' :;. I ;, I . ·~ .. .... .... ...... 
. . ·Procedure ~.Minimum ; A~tu,alr>; ;,; 'i'; '.< ···i'·'Maximum ·~ f~ · ... ' . . : ' ..... 

•' 

· Airflow Test ,, 

. ·Maximum Flow. . · ... ' O;OQS~ cfm1 ... ·-:.·· ! .• :.·::Cfm· j•. ,\_:m~Ios~cfin · · . ! 

, Calibrated Flow left.green .·· .. right green 

Laser Sensor Tests 
. Calibrate Mode Test left green 

'" . J·~·· '.·~ ~ ~:: .' -~~ ·,',J:.tright~gr~~ 
··Zero Count Test .o·~ount/cf. i 

.~ .. ,_,' · >,:i3;,,cou11ts./¢f 
Pulse· Height Test 

0.519 j.l.m spheres -- v .. . --
. (O.S.micron threshold) 
.1.09 Jlm spheres .v ' -- '; '· .. 

'' .\. 

(l micron threshold) 
.. , . 

.. Comparison Test 
. 0.1. micron range· -10% % .·,,· '!'·+.10% =~ 

(0.109j.Lm spheres) 
0.2 micron range .,IQ% % +10% 
(0.220 j.Lm spheres) 

0.3 micron range -10% % +10% 
(0.312j.Lm spheres) 

0.4 micron range -10% % +10% 
(0.416j.Lm spheres) 

Probe Sensitivity Test 
R.H: display 99.0 101.0 
Temperature display. 99.0 101.0 

' ··Air Velocity display 198.0 202.0 
... 
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Performance Verification 

Table 3-8. Performance Verification Record for Model A2420 Counter 

Model __________ _ ·Date----------

Serial Number-------

Procedure 

Ai~PowTest 
·Maximum Flow 
Calibrated Flow 

Laser Sensor Tests 
Glalibrate Mode Test 
zero Count Test 
Pulse Height Test 
n: 1.09 J.l.m spheres 

(1 micron threshold) 
.. ', 2.02 J.Lm spheres 
\ (2 micron threshold) 

J2.: 1.09 J.l.m spheres 
(1 micron threshold) 

2.02 J.Lm spheres 
(2 micron threshold) 

Comparison Test 
0.3 micron range 
(0.312 J.Lm spheres) 

05 micron range 
(0.519 J.Lm spheres) 

Probe Sensitivity Test 
R.H. display 
Temperature display 
Air Velocity display 

3-20 

Minimum 

2.1 cfm 
left green 

left green 
0 count/cf 

-10% 

-10% 

99.0 
99.0 
198.0 

Actual 

__ cfm 

__ v 

__ v 

__ v 
__ v 

__ % 

__ % 

Maximum 

right green 

right green 
0 counts/cf 

+10% 

+10% 

101.0 
101.0 
202.0 
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Section 4 

.. PREVENTING P.RO,B.L.EM.S . 
·-' . ··i·, 

,, ' .. ,. ... •' .. , ., : ,, .,, ... , ,, ............. _.;_.. ____ __._""'--------------------"""-'------........ --------

Introduction 
' • ~·· . ~ · t 1 "I , • "o '• 1 • I • • ~ "· •o ' 

' , I·, , : ·'.The. particle,counter was built to:beJ::eliable ... ~Its.mechanical;-ancl:~.el~ctric,~;;PaJ."tS'.<aJ;e. :· 
· · · · -. · · ... '·· " . ' .' rugged. As a result, mosrproblems:with the:-coun:te~''arei_n{>b:du;e·«~g·;~9#.teri{ail~~;;.,}?ut: . -. . .. -

.come from'·niisuse· or a lack of normal maintenance. · 

:':This section 'desCribes the particle counter's .intended: use,: con:lmon,:operating .mistakes, 
·· · · and. the best operating and maintenance. practices., ,U nderstar).c;ling':~thes,e~s:upj~ts ;;wjll 

>·.help you·getmanyyears Of trouble-free. service fromftne1courirer;j, , . · 

,.' ·., ·, 

'' . ;· ·.- ,. ·.': ; . : ·:' ·->.·.·. ~-' 

· : IT'he section·Js organized .as follows: 
. ''·• .,. 

. '.: ·· .. : ,•'": UsingCounters',inWarious·Environments,::..;:discusses',:common:~problems~w:heiLusing; .· .. ~ 
, . · · ·. :-:the··countedn.·controlled.;(clean}.and;uncontr:olle4.:(g.reate!"i;tlf~uricl~s~~l00~0QQ) en Vi-, .. 

:ronments. · · · · ·' · ·· · · - .· ... -

• :·Common Operating Mistakes- gives'examples·of.common operator errors that may 
damage the particle counter. · 

• Best Practices - describes some simple operating steps and maintenance procedures 
that will ensure the best counter performance . 

. NOTE .. · 

In this section,. assumption is made that you have already read 
Section.2, Operation. Please read Section 2 before proceeding. 
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Preventing Problems 

Using Counters in Various Environments 
Particle counters are used to measure the amount of airborne particles in two types of 
environments: controlled and unco.ntrolled. 

Controlled environments'are class 100,000 cir cleaner "cleanrooms" (as defmed by 
Federal Standard 209D). Cleanrooms control airborne contamination. Industry uses 
cleatll'ooms to build sensitive products, such as pharmaceuticals and integrated circuits. 
Inco:Vrect use of the counter in cleanrooms may degrade accuracy. 

Uncdntrolled environments are any environments that do not meet the criteria for Class 
100,@00 cleanrooms. Examples are areas containing dust or the outdoors. When used 
in uncontrolled environments, the counter require~. increased. maintenance to· prevent 
measurement problems. Using the counter in these environments is described below. 

Corntrolled Environment 

The most common problem in this environment is accidentally sampling (measuring) 
the wrong air, or something other than air. 

There are two ways this happens. The first accident involves misusing the isokinetic 
probe. The probe should be kept at least 12 inches from any forms of liquid, such as 
vapors. The suction at the open end of the probe is strong, and liquid can be quickly 
pulled into the probe. The second accident occurs during the aseptic washing of a clean 
room: Often the counter is used to automatically monitor a cleanroom through tubing. 
Because the counter monitors automatically, it can easily be forgotten. Turn the counter 
off during this washing. 

4-2 

CAUTION 

Sampling liquids will damage the counter. This damage requires 
factory repair. For more information, refer to "Sampling Errors" 
in this section. 
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. CONTAMINANTS BLOWN BY 
:FAN DIRECTED AWAY 
.•,FROM PROCESS AREA 

Preventing Problems · 

·•'···· ... .,:; 
• ~ •• I * > •'1!- t I '! ··,: ( 

. ··f~ '. ·' ;_; '' ,:-:1':. ;- :. ':' 

· i ';.PRoCESSAREA 
.... ,· 

• l ' • \ • '. '' '· ~ • • ' ,; ' . ' ,. 

. ·.: -~ J .' 

..•. ' ~ : . 

I 
I 

UNIDIRECTIONAL l 
. AIRFLOW ZONE . 

",. ·• '·'···· ·' ~ ,-,·~·-·· ! .. , .. 
• • .o •.• !~-~~.:~ .. 

'. \, . ·-~ ·, ·: 

1088-26-1 

Figure 4-1. Sampling in a Unidirectional Flow 
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Preventing Problems 

Uncontrolled Environment 

CAUTION 

Particle counters with 0.2. micron. sensitivity and-greater are not· 
recommended for use in uncontrolled environments. 

The most common problem in this environment is the uncontrolled nature of the 
envil)~mment. This environment may contain contaminants. Contaminants are high 
cond~~ntrations of airborne particles or arrborne lint and dust. 

Cont'~\ninants can lodge in the sensor inlet tube, coming loose later and erroneously 
raising the particle count. They can also clog the printer. 

Contaminants on the inlet tube or in the sensor can be mjnjmized by frequently purging 
the counter. Purging is a process that draws clean a.IT through the sensor, blowing out 
contaprlnants that may have accumulated. 

it'""" 
.~~-

In the calibration mode, the bar graph display can indicate the need for purging. If the 
red lights on the right side of the bar graph display come on, purge the counter. If 
purgihg does not fix the problem, and your counter has a HeNe-type sensor, refer to 
"Cleahlng the Sensor" in Appendix A for a step-by-step procedure for sensor cleaning. 
Otherwise, refer to the Service Manual or call Customer Service. 

If your uncontrolled environment has typical particle counts of greater than 200,000/cf, 
the counter should be purged every day. For a step-by-step purging procedure, refer to 
"Zero Count/Purge Test" in Section 3. 

If your uncontrolled environment contains arrborne dust, regular internal cleaning of the 
counter chassis is required. If you move the counter from an uncontrolled to a 
controlled environment, first clean the interior of the counter. Otherwise, contaminants 
that may have been pulled intolthe counter could be blown out and affect the sensitive 
cleanroom measurements. For a step-by-step procedure for internal cleaning, refer to 
"Internal Cleaning" in this section. 
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. Preventing Problems" 

Common Operating Mistakes 
Some. operating .mistakes are widespread:, occurring frequently among. different users. 

:. Service. personnel·frequently .see, repair ;work caused; py .these .mistakes.:,, Reading ,this 
· .subsection will ,~elp you _to, ~yoid these ·lllistak:es . 

. · Sampling. Errors 
,) ··'' 

· · ·: · ··. · Most operator mistakes.involve ·sampling with an~ isq~¥.~~.;p!cfbi.::~;tf.l1~:.pr~b~:·his a 
· · . ·.·· .. -. strong suction so that it can sample.Jarge· amounts: ofi aii..r',~S.aniplirrg:;errors;:thati.Q.amage _ . · 

·· · · · ·;.: ··, · ~ ... ;, :<the \counter' c.ome. from!-drawing sorriethit:lg .. into· -the;p~qQ._~t~·qm~~::~W.~an:t~.\~_~J¥~!.~.?:~~-~.:a\; , · 
· · pru;tiallist ,of. the. wrong things:to.sample:. . . . . ,:, ;.:, "":- · : .. · ' ~ -·· ··· .:- · :··· ... -. '::··' ·:. · ... 

•·.: Plastic.dust This melts inside the counter, clogging the:air,pump.~·.This·dust can· 
· also coat·the opticsofthe internal sensor. 

. . ' . ~. ~ ~: ;;.(: /; -'-~~-:-:~~ ~.:/:·~- ~-!;>! :;.' /;' ,L! ~:. ~: :~:.: ;· ~ _: Y_.-:'/'".-~,:· :'? . . 
· · · • • '· · Powdered materials: :Units;have .been return.edJor/serv:iceitWithY.c:oahdust.•.coa:ting the: .. 

~-. . ' :.-.. - . 

. sensor. 

• ..... Liquids. ·. The: sensoris ·designed·Jor;.:air, ,not· liquid:i~f,'Liq)iids:.~oatthe~:serisb:r;Ja.nd ruJ.ll 
' ,.its: calibration; .-:Bometimes•liquids• can-bet'Stispendci'fd.ii:·~;,·,.s:uch~~a$~;oll.;df6plets. ,QiL : .• 

will. adhere. to .. the. internal optics ofthe.sensor. ·c_ .'.·, .,.:;_:":. ·: :.: ·•• ...... ·:. · ••• ·· 
,.. . .... 

• · :Smoke .. · .Cigarette:smoke:contaminates .the·sensor ... , ... ~·. 

• Adhesives and corrosives in vaporous form. These are sometimes found in damaged 
sensors. 

As a general guideline, keep the probe at least 12 inches fromJoose materials; .dust,._. · 
sprays, etc. 

If you -are also using the RH/temperature probe, do not expose it to caustic vapors (i.e. 
RTV). The sensing element of the probe may be damaged. 
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Preventing Problems 

Restricting Sample-Air Flow 

Another common operator mistake is using the AIR FLOW control to turn off the air 
pump instead of putting the counter in the calibrate mode. The AIR FLOW control was 
designed to compensate for minor variations in airflow resistance caused by using 
different isokinetic probes or intake tubing~ Using. the AIR FLOW control' to ' 
completely shut off the pump strains the pump. This strain will destroy the pump. 

Restricting the inside diameter of the intake air line to less than l/4th of an inch will in­
creas~ .. pump wear. Custom designed isokinetic probes and intake tubing should have a 
minmmm intake diameter of 1/4 of an inch. Intake tubing should not be kinked. Never 
cap the sample air inlet tube or the isokinetic probe when the counter is on (OPER 
mode). 

Restricting Cooling Air 

The counter cooling fan is on the rear panel. If the rear panel, and thus the fan, is 
pushed against a wall, or blocked in any way, the inside of the counter can get too hot, 
caus~g the counter to malfunction. Usually this malfunction can be fixed by resetting 
the counter. Occasionally the counter may be permanently damaged. 

One way of accidentally blocking cooling air is to install the counter in a cabinet. If 
cabinef installation is necessary, you must vent the cooling fan air out of the cabinet 
through a straight hose or tube of five-inch diameter. The tube cannot be blocked or 
filtered in any way. The cabinet must also be vented to allow air intake and prevent a 
vacuum from developing. (Provide enough venting and air intake for a P AMOTOR 
Model 4600X fan or equivalent) 

4-6 
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Preventing.Problems ••·· '· 

Best Practices 
Most problems with particle measurements can be prevented by developing a few good 

· habits and some regular maintenance .. Most maintenance can be.done as a regular part · 
· of operation. . , .. ,. . .· , 

.. \, ·;· ,:··· .. ·: \ '~ ~: : ,; . >' -~ .... _, 
: ..... :. __ ;' 

Proper Operation 
~ I ; • 

· .For :easy, successful counter .operation, ·use this proeedur~·~v.ezy,:tii-P~::y6'\l"PPer~te. the 
counter. ·· 

1. Turn the counter on. ····; '. '·'' .·.·. 

2. If the counter is·not already in the CALlB mode,· press CALlB. 

; In the calibrate mode, the.air puinp is off and·the bar.:gniph indicates if the internal 
.. optical .sensor is. calibrated..: (The.:calibrate ·.mode;is;:a:·],~secondacy:;calib:ration~.~ as 
defmed in Federal Standard' 209D.) ... · · · ··· · .. ; · 

'• .. '. , ..... : 

.3. Verify a· green· light on the .bar graph is on. 

If a greenJight is on;:.the optical·sensords. within~factory.;·calibration::: If:;:t:'l'edJight is 
· · · on;: refer to ·the·.Service ManuaL or'.calLCustomer;send.ce:T·Measirreirients ;1nil,!y. be · 
· invalid if a red light is on. ·· · · ··· 

4 .. Select the operate mode by pressing OPER. . 

In the operate mode, the air pump is on and the bar graph indicates if the airflow is 
calibrated. When the center-green light is on, the airflow rate is the nominal value 
±5%. 

5. If necessary, adjust the AIR FLOW control until the bar graph center-green light is 
on. 

If, you make measurements when the center-green light is not on, then the airflow 
rate is uncalibrated and the particle count measurements are misleading. If the 
airflow will not adjust to the center-green light, refer to the Service Manual or call 
Customer Service. 

6. (Optional) Verify the alarm limits are set correctly for your measurement. 

7. Make your measurements. 

8. After your measurements are complete, put the counter in the calibrate mode by. 
pressing CALIB. 

4-7 

·' 
!--

'(.;·: 

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



' ' 

Preventing Problems 

9. Verify the bar graph green light is on. 

If a red light is on, your previous measurements may not be accurate. Refer to the 
Service Manual or contact factory Customer Service. 

10. Turn the counter off. 

Turning the counter off in the ·operate mode, or unplugging the counter before· you 
tw;n it off, can cause the counter's internal computer to make mistakes. When this 
ha:ppens, some or all of the front-panel controls may not function. This problem can 
bell\fixed by resetting which is described in "Resetting the Counter" in Appendix A. 

11. 4ave the counter plugged in . 
. t. 

4-8 
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'(· 

Leave the counter plugged in whenever possible, to preserve the internal battery. 
The battery maintains counter memory, which remembers all your settings such as 
alarm limits. The battery can support the counter memory for one year. 

·:[: 
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Preventing ·Problems 

Internal Cleaning 

The counter contains a .cooling fan to keep the air pump cool. If the counter is operated 
in an uncontrolled environment, the fan may pull contaminants into the chassis. This 

· ·internal, cleaning procedure uses· compressed· nitrogen. to· blow ;contaminants. from the 
. : · · > · · ·chassis .. When,y9u shoul<;lcleanthe.:.chassis depends;orr:how.you.:use:themounter.··For · ·· ·· :-.:· · 

·. •',, 

. ·. ', 

·. ·· an.intemal cleaning schedule,.refer to· ~'Maintenance Schedules·" ·'in:this·section: ·,. · 

WARNING 

Failure to unplug counter and then touching 
internal parts can result in severe electrical 
shock. 

· 1. Press CALIB then OFF then unplug 
counter. 

2; Remove top and bottom· covers. Each cover 
is attached with six screws, three on each 
side of counter. 

3. Cap sensor inlet tube. Using compressed 
nitrogen; at less than 25 lbs/square inch, 
blow contaminants and dust from counter. 
Clean both top and bottom of chassis. 

0489-94-1 

4. Clean both printer guide rod and cam with 
compressed nitrogen. Gently remove any 
strings or hair on rod or cam: 

CAUTION 

Do not put any lubricants or cleaners on 
printer guide-rod or cam. Damage to 
printer may result. 

Figure 4-2. Internal Cleaning 
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Preventing Problems 

Maintenance Schedule 
Refer to the Maintenance Schedule table at the back of this section for a schedule of 
maintenance procedures described in this section. The table assumes daily:use of the 
particle counter. The table indicates that as the operating env:ironment becomes less 
controlled, the need for maintenance increases . 

... 
The maintenance procedures should also be done under the following conditions: 

• WlJ.en you move the counter from a less controlled to a more controlled 
enfuonment, do zero counting. This will ensure that contaminants from the less 

contr~~ed environment are not affecting the sensor and giving. unusually high·readings. 

• When you move the counter from a class 100,000 or worse environment to a cleaner 
environment, do an internal cleaning. This will control the possibility of 
contaminating the cleaner environment. 

• When you check the calibrate·mode, if the red lights to the right of the bar graph are 
on,,;this usually indicates sensor contamination. Purge the sensor. If purging does 
not:, eliminate the problem and your counter has· a HeNe-type sensor; refer to 
"Cleaning the Sensor" in Appendix A for a step-by-step procedure for sensor 
cleaning. Otherwise, refer to the Service Manual or contact factory Customer 
Service. 

The factory puts a tag on the top cover after every calibration (see figure on following 
page. This tag shows the last date of factory calibration, and when the next calibration 
is due. 

Factory service/repair is available with five day turn-around time; calibration is 
available with 48 hour turn-around time (excluding shipping time). 

The air pump should be serviced after 4,000 hours of operation. In most cases, it is 
sufficient to service the pump during the annual calibration. If the counter is used 
continuously, you should have the pump serviced every six months. 
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CAUTION 

Failure to service the air pump after 4,000 hours of use can 
damage the pump. 
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PreventingPtoblems• · · 

Table 4-1. Maintenance Schedule 

. Controlled Environments Uncontrolled 

_ ;. -t;";l-_ ------r---r--._.(-:-b_y-:-c~ler-an-'-r_o_o_m_c-tlass_) _ __:_r-·-'-·:...· ':;;.;:.:;~; :::r_·:.-'-:~E_n:...·<y.:;..i.:;..r~"-1-nr~-:-.~-'-n..;..ts.;_ ..... '-'-'1' ""'·""~'''>'', _ .-. _ 
, Ct : ,: . :,.'_ : .-•. _ .• _: > .. _ 

10.- 10Q ·t,OOO 10,000 ,: '-100,000 ;; > 100,000 . Dusty 

t' 

'---:-----...:.---...:.--..,..-..;...:---~..,.....---=-----'----...;....:..:...;;_.;... _ __. ':•,-

··.;·· 

1288-56-1 

Figure4-3. Calibration Tag 
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Section 5 

-·.:REM.OTE-OPERATION 
; '· ,·. ~. :. . . ' . ~. . .· . . 

. ·'. ___ .;..___;..._.......;..· ..:.•·....;· ....... ..;..'; .;...· _......;........;........;.. ____ ~-----......;..-------...,.....-~.,...._--
Introduction 

t .· . ; This section describes;particle ·counter .operation~ by 'a~comp:uter.::;·¥,oll;~can:us{!./~·~;co:rnput- ., 
·· ···: er to control'the·count cycles:·and·•then.read·andprocess•1the~~datiii,r·lEhJ:s,·fs,ec.qq.IJ?~.<)mrons 

. 'the following subsections: ' . . .. . . . ), . ' ' . ... . ; .. '. . 

· · • •· ·'Preparing for Remote Operation-· .·describes setting. up the counter: and, computer 
hardware . 

. ; • '· ·command ·a.nd,DataByntax-· ·' · lists the:·counteu:cnnmands:iiand:descrl.bes,i,cpt:pmand 
. and. data .. responses. 

· ·. .• · :.· Programining ;Example• -· · .·shows:h~w··.to.;use'the\·counter.:;commaD:ds.::to.~ta,k~,~an air 
. sample. and then read the results. · 

NOTE 

• This section does not apply to particle counters having earlier 
version EPROMs. --Refer to "Manual Backdating" in 
Appendix A for information on earlier-version counters. 

• .. · In this· section, assumption is made that you understand 
front-panel-operation of the counter, operation of your 

· computer and the serial data bus. 

5-1 
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Remote Operation 

Preparing for Remote Operation 
To communicate with the counter, the computer must have an asynchronous, serial port 
and compatible communication modes and baud rates. The following procedure will set 
up the, ... counter for computer operation. 

1. Verify the serial cable is compatible with both the computer and the counter. Refer 
to "Serial Cables" on the following pages. 

2. . Set the counter communication mode and baud rate to match the computer. Refer to 
"Serial Formats and Baud Rates" on the following pages. 

3. Set the counter select code. Refer to "Select. Codes" on the following pages; 

4. Connect the computer serial port and counter "SERIAL I/0-RS232" port together 
with the serial cable. 

CAUTION 

Accidentally connecting the serial cable to the SYSTEM port on 
the counter can damage the counter. 

5. Place the counter in the remote mode by pressing the MODE: REMOTE/LOCAL 
key until the REMOTE light is on. 

5-2 

NOTE 

The remote mode prevents local, front-panel operation by a 
person, and enables operation only by a computer. In the remote 
mode, the OPER, CALIB, MODE: AUTO/MANUAL, COUNT 
MODE: CUM/DIFF, RUN, STOP, and PROG keys will not 
function. To restore front-panel operation, press the MODE: 
REMOTE/LOCAL key until the LOCAL light is on. 
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Remote Op'eration ' 

Serial Cables 

Computer 
End 

I 
I I 

@] 
DB~25S 

CAUTION 

.. ·To avoid intemaLcircuit board damage;.the·serial cable must be. 
··wire~ as. sho'Yll)n .the'followm:g ~figure .. ~- The~:figure·ishows•:::Wifuig, ·_; · 
. for ·a 25-pin. connector. on the computer.' If your: computer·uses a 
.nine.-pin connector, use a nine-pin to· 25:.pin:adapter:cable!:iBoth ..... · 

· . cables• .. are· available from the-factory. 

NOTE 
'\,:. 

· · .~Two·:0-20 mA.currentloops .(oneJoop··forinput.data;;and•:bne~for '·• '.->\\.;. 
·,:.;output data) are·required to·op~r.ate multiple,:·cotinters~with\·onez· ~'''''·'-;"''''·. · · 

serial pore The Wiring 'of the· crirrent loops will-vary with 
· .different computers and c'llrrent sources ... Contact the·factory for 
· wiring information. 

'NOTE 

... · The counter will operate with· three :wires:.(transmit~ ;receive, 
· common). in the .voltage mode ( + 12V) ... This'is·:p.ossible;:because ... · . 

. ' .···.·handshaking is accomplished.Via. the .transniitian&receive>:lines. 

":SERIAL .CABLE · .. ·. ,, · ~·, .. ·;' :COU~T§~~"S.~f3.1~L;~;!9:~~f'J.§~!9_f3\~I~OUT 
Counter 

common 

End 
protective gnd 1 0 0 14 I loop source 

+12V out 2 0 
+12Vih 3 0 0 ·15 

4 0 0 16 
0 -1-7 

j 5 0 0 18 digital in 
, l 6 00 

I I signal ·common 7 0 19 

00 20 
I I 8 21 
I I I loop source 9 00 

digital out 00 22 
I I 10 23 

transmit data 

receive data 

00 I I 11 
24 (+) 0-20 mA in 00 I I (-) 0-20 rnA in 12 

00 25 (-) 0-20 rnA out 
I (+) 0-20 mA out 13 

~ 
DB-25P 

1088-27-1 

Figure 5-l. Cable Diagram (IBM PC-type Serial Ports)· 
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Remote Operation 

Serial Format and Baud Rates 

Serial communication format and baud rates can be selected from the front panel. 
Unless otherwise requested, the unit will be set at the factory as follows: 

• 9600 baud (does not apply to early-version counters. Refer to AppendbcA for 
information on earlier counters.)· · 

• communication mode 3 (no parity, 8 data bits, 2 stop bits) 

NOTE 

• You can print out a table of available communication modes 
or baud rates by selecting Option 96 or 97, respectively. 
Refer to "Options/Serial Port Table Printout" iii Section 2 
(does not apply to earlier-version counters). 

• The following procedure differs slightly for earlier-version 
counters. Refer to "Manual Backdating" in Appendix A­
Supplemental Information, for information on earlier-version 
counters. 

To change these settings, use the procedure below: 

1. Press MODE REMOTE/LOCAL key until LOCAL light is on. 

2. Press OPTION key; PROG light comes on. 

3. While PROG light is on, press "6" (serial communication) or "7" (baud rate), then 
press ENTER; the existing format or rate number will be displayed. 

4. While existing number is displayed, press PROG then enter new number for desired 
format or rate (see tables b~low). 

5. Press ENTER key. 

5-4 

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



H.· 

Remote·'Operation: ·· 

Table 5-l. Serial Communication Modes (OPTION "6") 

Number ·Parity. Data·Bits Stop .Bits · 

.o .... , . 1 

2 
3 
4 
5 
6 
7 
8 
9' 
10 
11 

. , none· ... ,,.,,,, .. · ··-·:·· 

:none 
. none· 
none 
even 
even 

·even 
··even 

. odd 
odcf· · 
odd 
odd 

7 .. 
7 
8' 
8· 
7 
7 
8 
8 
7 
7 
8 
8 

: -~. 1''·:.'·;'::::::~· ':··.:::;::~: .. I·:; ·:·· ..... ·. :: ::~~-

·. 

1 .. 

J 
.2 
1 

.2 
1 
2 
1 

.2 
... , ., ···"' . 1--------~---+------11-..------1 

. '.Table 5-2.' BaudRates (OPTION ':7") 
o jO '••''' "'" • •\ I,,,,_., \.•r: 

.... , ···~·""'"r ·-: r----.,..---,---~'------~ .·.,,,~._, ~-~···,,• .. ,•.~ .. t, . .'.<~·· .. \;•~··· 
'Number. ·:Rate .. :Number: .·:Rate 

,--~.-:·-~o·.~·,·t-----+----t---~--1~. ~~-~~~ ·';'i-:1··~·:•:;;:···~~ •::.:· . 
. '8 .. ,;;; .',:,:'2000'',: ,,;:'' 0 

1 
2 
3 
4 
5 
6 
7 

'50 
75 

100 
150 
3ou·· 

'600' 
1200 
1800 

9 2400 
10 3600 
11 4800 
12 7200 
13 9600 
14 19200 
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Remote Operation 

Select Codes 

In an air-monitoring system, several counters may use the same serial port. Some of 
these counters may also control air sampling manifolds that sample from multiple 
stations (locations). 

To prevent simultaneous talking on the serial port, the computer addresses each counter 
by a unique "counter select" number. Once ·a. counter has been selected, the computer 
tells the counter which manifold station it wants to talk to by sending "device select" 
numbers. Each device select number is assigned by the counter. Counter select and 
device select numbers are described below. 

Counter Select: The counter will not respond to any command on the, serial. port until 
it receives its counter select code or the universal select code. The counter select 
number must be programmed into the counter using the OPTION key on the front 
panel. Up to 64 counters can be assigned a unique identification number. The number 
through the serial interface differs as shown in the table below. 

You enter a unique counter select number, from 0 to 63, into each particle counter by 
pressing OPTION, "11", ENTER, PROG, number, ENTER. 

Table 5-3. Counter Select Codes 

Counter Select Number Counter Response 
(programmed) (received thru SIO port) 

0 128 
1 129 
2 130 
3 131 
• • 
• • 

63 191 

NOTE 

In some early version counters, the counter select .number was 
programmed with the UNIT I.D. key where Unit I.D. Number= 
Counter Select Number - 128. 

Device Select: The computer communicates with the counter to access data from the . 
different manifold stations. After first selecting the counter, the computer must send the 
appropriate device select number (from the following tables) to select data from a 
particular station. 
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Remote OperatiO'n' · · 

Table 5-4. Model230 Manifold Device Selects 

Manifold 
.Station 

Device 
Select 

. ' ,. .. .. ' .. 1-------1--------1 

~~rQZ· ;· .. :.;.:-.~::·:.~-·- ~; . , .. -,, -~.-.. ,_·. 
. ·193···.·:. ·· .. 

(19.4 ...... ·, ·:.· .. 
':. "' .. ; 

.l95.;·t;··.:: .. '' ... '• . .·.-

0 
1' 
2 
3 
4 
5 
6 

.. :196·· :'.';','' , .. ··.-:·· ... , .. ,., .. ,, .. '•"'•.········· 

.7 
8 
9 
10 
11 
12 
13 
14 

_,,·. 

197 
. ·198. 

.. ' '/1:-99.; ·:.:·'.'/ ,• 
200 
201 
202 

' ·;203········ i:; _, ........... ,;:_: 

204 ·:2os.·· ..... ·_.~<;<-,_ ·· • ·· •· :.: .. , .•.•..• <. --···"_, ...... -.•. ; .•. ... ,.,_.,• .. ,. 

206 
'• _\. ·'· ·, .. ~ ' 

.Table 5-5; •Model231ManifoldDevicei'Selects 

, .. "' .... , ' ~- . . ~ 

Manifold Device 
Station Select 

1 192 
2 . ' .. 193 
3 194 
4 195 
5 i96 
6 197 
7 198 
8 199 
9' 200 

10 201 
11 202 
12 203 
13 204 
14 205 
15 206 
16 207 
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Remote Operation 

Command and Data Syntax' 
The counter responds to single-character ASCII commands and sends a data record that 
varies in length based on content. The command and data syntax is defmed below. 

NOTE 

All particle counters contain a "rotating-type" serial buffer 
meaning the newest data into the buffer replaces the oldest 
existing data in the buffer . 

Commands 

The single-character ASCII commands described below are generic commands that 
work with all counter models. 

:'''·' 

d Start Counting: (counter controlled) The counter will begin counting and control 
t!Je count cycle based on the front-panel settings for period (sample tinie) ·and hold 
time. ·•.··,\. 

c ~,tart Counting: (computer controlled) The counter will begin counting without 
Waiting for.an even second boundary. Counting will continue until stopped by the 
computer. The count cycle should be timed by the computer. 

e Stop Counting: The counter will immediately stop counting without waiting for an 
even second boundary. 

C Clear Buffer: All contents of the counter's rotating buffer will be erased. 
i ,, 

D ·Send Number of Records: The counter will send the number of records in the 
rotating buffer (does not apply to earlier-version counters). 

F Send Flow Rate: The nominal flow rate of the counter will be sent (does not apply 
to earlier-version counters). 

A Send Record: The next record in the counter's rotating buffer will be sent. If the 
rotating buffer is empty, a"#" will be sent. Each record is erased from the buffer as 
it is sent. 

R Resend Record: The last record sent will be resent. Records sent prior to the last 
record have been permanently erased. 
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Remote"Operatioiz': :. · · 

h · Standby Mode: The counter will enter a mode that may tum off air pumps or shut 
down sensors to conserve power or reduce equipment wear. 

.. g Active Mode: The counter will enter a mode .. that prepares it for counting. For 
. example,. the· air pump may·turn:on to purge the:air.:path. 

L • ' • 

•· •• •• > .jl/·· \: 

. U ·· UniversalSelect: ':The .. counte:iwill respond. to:alLcom:marids .. after::receiving ~ 
. command, regardless ·ofwhich select' code :is programmed-into.:the. counter .. -: .. • . 

CAUTION 

.Do· not use the ·Universal; Select commandtW.hen':more>ithan~:one ', ,;.;;·/~;'.\\< •. 
'.counter.is· orr the saine'porfo:nnultiple cohiiters Will respond' at' . ''. . . 
. · the same time, causing .communication .problems. Instead, use the 
;counter select number programmed .through option.: '~11''; refer. to 
·~counter .Select" in this section. · 

.128-191··.''CounterSelect:.The·counter·will respond~to::ihll;.subs~uentconnnands\when· 
· it is ·sent a. number that matches its select. code. \The ::counief;is:,aeseiecteC1:~6r.made · . 

· ·'unresponsive 'tO·computer:commands; 'by: selecti;D.g·:aio#u:}r:·~()u.~tef/i;e:\,:_s,~iJ.(ij.ng .a 
·: number between ~·128 and :19 b that· does :not eqmiJ:ithe :cou:ri.ter1:S:~select'code.. . 

~; -~· . -';.; .. \ '' -·, 

. ~::;, ;. :192-255. ·Device Select: Wrhen :the:cou:ntet:is··sent: a;iriuinb.er~.that:::matches"•a:.·aeVice : 
'· ... number, the counter.will·selectthe.:manifold stati6D.:.·1'he~~t~tidil"iid~~~~~ct~ by 

selecting another station. 

Command Responses 

The counter will respond to all commands and select codes by sending the command 
· characters back to the:computer.· ;If the.counter.does.not.recogrrize a command, it will 
send a .''?" character back to the computer. If the computer is asking for a record from 
an empty buffer, the counter.will send a ... #" character ... If the. computer is asking for a 
record that has already been·sent, the counter will send a"#" character unless the. 

· computer uses the Resend Record cornniand. 

If the counter's serial communication mode sets paricy and there is a parity.or·framing 
error, the counter will not' send any command characters back to the computer. 

5-9 

. - ! ' . . 

·- ._ ' 
·.·;,,'"j,., 

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



I'' 

,,__ •' 

Remote Operation 

Data 

Each ;Counter, regardless of model number, can send a record of its data. The data 
record is a string of ASCII characters where position in the string identifies the char­
acter'.s meaning. String length changes with the amount of data points available from 
the copnter. Each data point is preceded by a three,.character:·tag thaddentifies the type 
of data that follows in the next six data characters. In the following example, the bold 
characters comprise a·data record and the non-bold words describe the meaning of 
characters. Four channels were not shown in the example. Also, FLO (Data 5) applies 
only .to new version counters. 

Exa.Ilfple: 

StatuS!·• 

t Dite Time Per- . Data 1 Data '2 Data 3 Data 4 Data 5 End of 
~ . ~~ 

~ ~~ ~ ~ ~~r-----..~ 
$ 102888 084510 0130 1.0 000542 10~ 000016 R/H 0052.2 TMP 0078.5 FLO 000100crlf 

"-....,.J'--._J ~ '---' ~ '--_.-/ ~ '---' ~ ~ 
Tag Data Tag Data Tag Data Tag Data Tag Data 

;~i~ 

Stat~; When translated to a binary byte, this character will indicate ·the.status of ·the · 
count~r. For example, the ASCII character "$" has a decimal value of 36, which when 
convet;ted to a binary byte sets the 3rd and 6th bits: 

0 0 :'' 1 0 0 1 0 0 

Each bit that is set indicates the following: 

0 0 1 0 0 1 0 0 

E Calibrate mode fail 
Low battery 
Count alarm 

, .Model 231 home error 
''Unused 
Always 1 
Unused 
Always 0 

In this example the ASCII character"$" translates to a status byte that is indicating a 
"Count Alarm". 

Date: Date information is carried in the 3rd through 8th characters of the record. The 
2nd character is always a space, to separate the status character from the date 
characters. The date is arranged as MMDDYY (Month Day Year). In the example 
above the date is October 28, 1988, the day the counter collected the data in the record. 
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Time: Time information is carried in the lOth through the 15th characters of:the record. 
The 9th character-is always a space, to separate the date from the time. The time is ar­
ranged as HHMMSS. (Hours Minutes Seconds) military time. In the example above the 

. time is 8:45. A.M. and 10 seconds. · 
...... 

-~· 

· . · '· .:•Period: . The .period is.· the.~samplej~:m.e;:q:r ~the length~:oficounting~~ tim~~~:~;.Jb,~::p~riQ.d::: ·. -. ·· · ·.· • 
,·;>:.information 'is carried in the·l7th·through 20th characters:':':lthe~a6th·i¢hm:act~r,,j~'\always 
;;-:a· space; to separate.the"time.fmin the.·perloct·The:perioo:is.;presented'in'··in,in\,ltes:and , . 

seconds. In the example above the: period was l.'nrlnuteLand:!30xsecond~;.:';:,Whe,n:the 
period is controlled· by the\computer: ( e comm·and);' ·theiperiod~charactersJNrill:;b~~'~ros. 

· .. When the period (sample·time)ds controlled ·by the''counter;'(d;:comma:i;lq),~t4e;;pypod 
. characters will represent the sample time. . : ; -· .:7-'''· ' :-.• ·· ....•. , , ...... . 

·. : Data 1, 2, 3, 4, and:s:_.iThese·.chara;cters·~on~ 'data;lfi:om"'ilie~H.iffeF,eit~r¢6lli1t~r1 'i::~~; .. , : .. ·. 
measurements. Each data value is-preceded by:a3-charactef:tag•'thatideritifies:the type· 
of data that follows .. The tags and data are each preceded by a space.character for · 

· ·' ·separation .. ·.The record will contain as manY tag/data,elemynts.as•required, (a-.minimum. 
•:.· of seven and a maximum often). 

· · · .. ' ·Tags: .·The tags contahi three characters::thafidentify;>the·ity.pe,:of~data4:that-.Viill~fpllow. 
\ · If the data is a particle. count, the tag. wi11:indicate, the\pfuti.ele:~:sire~·;;;Irt;..tb:e~e:x.;~pJe .. 
·:·'above. the ·first two tags '.indicate that partiCle cotint·data,Iollov/~r:forfthe;J~O:and!·~:lO.O 
·· .. micron·:particle·,siie.ranges: :If; the)data'·is'relati;Ve~hum.idiey,~or'tempeiatUI:elreadings, .the. 
·."tag· :will indicate ''this' with ·the· appropriate.] characters~ ·;']rr:the :example~'abo:Ve:the.:third. ~g 

. . . · ·. · indicates relative··humidity ·data'will follow:and the fourth"tagjndicates'ithavt~ID.Perature. 
: ·data wil.Lfollow. :The record data will be in:·thefollowirtgc.units·.of:.measure: ,. 

· Particle Counts . ·. . . . . . counts 
Temperature ........ °F (or optional °C) 
Relative Humidity . . . . % 
Air Velocity . . . . . . . . f/m (or mm/sec) 
Flow Rate ........... %of nominal (does not apply to earlier-version counters) 

Data: The data are siX characters, preceded by. a space. 

·End of Message: The end of message characters will immediately follow· the last 
tag/data element There will be no separating space. The end of message characters are 
a carriage return and line feed. · 
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Remote .Operation 

Programming Example 
This 'section demonstrates how the counter commands should be used. 

ExaiJ1.ple 1: A stand-alone counter completes two count cycles and sends the resulting 
data records. 

Sequence Counter Explanation 
Commands 

1 <turn counter 
on> 

: ~;_:.~ 

2 <set up Unit I.D., Remote. Mode, Count Mode~ and Auto/Mi111ual 
front panel> Mode must be set from the front panel 

3 <130> counter is sent its select code 

4 <g> counter is put in the active mode 

5 <wait> program allows time to purge air path 

6 ; .~:: <c> program starts the sample 
~ ..... 
(,rT, 

7 <wait> program times the sample 

8 <e> program stops the sample 

9 <A> program requests data record from counter and stores it for 
future processing. Data is sent when current count cycle is 
complete. 

10 <h> program puts counter in standby to conserve power and 
equipment. wear 

11 <wait> program waits until next sample is required and then loops up 
to step 4 
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Example 2: A manifold allows the counterto-·serially-sample·air.atmultiple locations . 
. In this.example, a.counter samples a Model231.manifold at two locations to complete a 
count cycle, then sends the resulting data records to the .computer. 

i .......... , •...... 

. , Sequence,-Counter . ... ,- :;Exp~ana~i.oJ.l ..... ·. . , . · · . ··commands · · · ,;· · · 
. •.:,. :..::·•.::. 

1 <tum counter 

2 

''· •' 

3 

4 

5 

6. 

7 

8 

9 

10 

11 

12 

13 

_· and manifold 
on> 

<set up .. , .. · ·:.·uniti:D.,·Remote.Mode~C<:)unt;Mode,~:and\iAlito/Ma,IJlial·~ · 
. ···front panel> 1 · Mode must :be set:,from·the>:front~p·aneE(iMariifold:•ifrontf,:' , . 

. ' " ' ' pan'ersettihgs:'are' not reqUired: '' ,, ' ' ' ' : ' ' ' 

.<130> . . · the counter is sent its select code 

.. <g> -- . .counter .is :put in the··active:niode 

<192> device. 1 of the manifold is'selected 

···<wait> 

.<c> 

<wait> 

<e> 

. -... •:. :.program allows time :to,purge ·•air:path·•of:r.couriter.•and .. T :_ . 

·· · ,- ... rmanifold.; !iMairifold ·requires,t~,':l$~sec.ond~rriinimum;w,ait. . 

. ·program starts :the·sample 

program times ·the sample 

program stops the sample 

<A> program requests data record from counter and .stores it for 
·future processing 

repeat · 
6.,-10 

<h> 

<wait> 

·. iprogram repeats these steps for station select 193 (station 2) 
and .any other stations that are to be sampled 

program puts counter in standby mode to conserve power 
and save equipment wear 

program waits until more samples are required.and then. 
loops to step 4 
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Appendix A 

·tntroducti·on 
. This .. section contains;supplementaUnformation that:may;:be':helpftifdf:~sinipl&problems·" · ·· , ·· · · · · 

·· · occur during normal use of your particle ·counter. and information 'to. backdate this 
· . manual for earlier.versions· of the coUiiter .. ,The section:has~ the following .. subsections: 

• Resetting the . .Counter 

•. Replacing the Fuses 

• .Cleaning the 'Sensor·· · 

• ·Manual Backdating .. 

';; 
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Resetting the Counter 
This procedure clears the counter memory and restarts its microprocessor. 

CAUTION 

Resetting the counter will erase the values that have been preset 
for the programmed functions: time and date, alarm limits, sample 
and hold times. All sample data stored in the internal data 
registers and programming instructions will also be erased. 

NOTE 

If the results in Step 2 do not occur, disconnect all external 
equipment and repeat this procedure. Reconnect one piece of 
equipment and repeat procedure to determine which piece of 
external equipment is the source of the problem. 

0889-142-12 

1. Press and hold ON key. Press and hold 
OPTION key. 

3. Press and release OPTION again to cancel 
alarm and reset counter. 

2. Release ON. An audible alarm should 
sound and"------" should be displayed. 
Release OPTION. 

· 4. Reenter programmed functions. Refer to 
Section 2 for instructions, if necessary. 

Figure A-1. Resetting the Counter 
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Replacing the Fuses 
: ·<:.The.counterhas.two fuses .. A fuse formain .. power protection.is.located on the rear 
" panel. A.fuse·for·circuit board protection is.located orr;the':CPU:board. ",:NisuaL ·. . .. · 

" · · · ·: · , ·inspection of the ·fuses 'i's: not enough! td .. deteimine if lliey :ha:v.e: blown: -:,Jf~y~u ·.~uspect a 
.fuse has blown;· replace it ·· ··· ·· · ·· .. · 

,I :' 

, .. :,;Jfthe main power-fuse:tends to blow:when:the.·counteriisi,funied~·ori;ior,if:·the:fuse'tblows 
. ·;;,again. after .you have: replaced it; .. suspect .a: damaged air::pul11pJ~:;Disconnect~the.r.pump 

.,; ·.power cable~. · After .. the cable. is· disconnected,.replace~:theiftise::ll:gain.~an'd'cheek;i£-Jhe 
·. counter will work (except' air .·flow). '· If•the "counter'. works~·!;the·;ak.'putn.pwartes/may::be 
·.brok~nqrthe·pump may.be;faUlty:.·.,. . . · .... , .. , .,. · 

1. · Turn power off and disconnect AC power cord. 

WARNING 

. , Failure -to: disconnect ~electrical power, cord;~~::~J~~ft .. hi:(6i¢~ffib~f.{;':~it · 
shock.. · ......... , .. ,. ...... :>:.-·.. · 

.. ! .· ~ ' ' ,. . ' 
: :. ~-

,-,; ... 
: -~ 

... · ..... · -~'ri.~;-2; . ·On.:the.· counter back panel;··push blackfuse·cap ~in:J~d.~~~ta_ tel~~~~f~tdloc~~~- . 
l .~ .• 

\ ,. .. 

··' . 

'··"' . . ,, __ 

· . 3. Pull old fuse from cap; insert new fuse. of.same rating. 

4. Reinstall fuse holder with new fuse; press and rotate clockwise. 

5 .. Remove bottom cover. 

6. . Locate fuse .on larg~ circuit board. The fuse Js. in .. the corner of the board that is 
· "closest to the rear-panel fan:. There is a small battery and transformer close to the 

fuse. · . 
: · .. : . : . . ·. . ·. 

7. Pull orpryfuse from snap~type holder; insert.new fuse of same rating~. 
• • • J • • ' • ~ • • • • ' • •••• • 

· 8. Reinstall bottom cover. 

A-3 
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Cl(;!aning the Sensor 
The following procedure is for particle counters using ReNe-type sensors. To 
determine what type. sensor is in your. counter,. refer to "Specifications" in Section 1 
(mod~l number of your counter is on the rear-panel identification .label). , The calibrate 
mode;.-uses the bar-graph display to indicate sensor condition. When one of the red 
lightS on the left side of the bar-graph display comes on in the calibrate mode, the 
sensor should be cleaned. 

If cle~l#ring does not correct the problem, or if one of the red lights on the right side 
come:s;on, then the particle counter must be returned to the factory for repair. Refer to 
"Shipping Instructions" in Section·l. ·· · ·· , · 

... 

Cleaning the sensor is a. tedious process that requires patience and precise technique. 
The objective of the process is to remove fllm or dust from the sensor mirror and 
Brew$,~er' s window - without causing further contamination. This is not easily 
accoZ:W..Plished, since one speck of dust or a thin layer of fllm, invisible to the eye, can 
conta.:ihlnate the sensor. 

Do not clean the sensor unless the calibrate mode indicates cleaning is required. The 
sensor does not need annual cleaning. If the counter won't zero count, but the calibrate 
mode ;shows a green light, cleaning the sensor probably will not help. 

A-4 

CAUTION 

Do not attempt to use this procedure if your counter is not 
equipped with an open-cavity ReNe laser sensor. Refer to 
.. Specifications .. in Section 1 for type light source in your particle 
counter. 

NOTE 

• Spectrographic-grade alcohol and medical..:grade cotton 
applicators should be used. 

• The following figures show two different type of sensors. 
Use the sensor illustration that most closely resembles the 
sensor in your counter. 
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Replacing the Battery 
The counter.contains an internal battery that maintains the counter's memory. If the 
counter is left unplugged for a long time (a year or more), the battery .can lose its 

.. , charge.· Full charge voltage is +3.5 to +3.7 Volts.· If the. battery, has .. dischm.-ged or is 

.',; __ faulty, itwill have to b~ replaced. . ... 
l"' '' ' • 1 /" , • ' ' • • '.' • • ', , •. · • ' <. , , , , • , , • I' ,. '• •, , ;: "; ( ,.": , •:' ; i 1 •· •'I,' !, ··. :, .• , "'• ~ ( 

0
: : ' ' r ' ' I I 

.-.~ ·-. · -;: Replacing· the·battery ·will' clear• the count~r. memory I' }AlLptogra·rnrnecl>settiflgs ·:Will 
" have:to be reentered.· Replace the battery:·using.the.~follo:Wing.ptbcedure: .. ·- - ·· · · 

. - ·- . 

. •" 
! . I '?1 ,· 

':.:,,, 

· ..... -

1. Tum power off and unplug the counter. 

.1 WARNING I 

Failure to unplug counter creates a risk of 
severe electrical shock. 

2. Remove six screws securing bottom cover; 
. remove cover. 

0988-16-1 

3. ,Pull battery from its holder by firmly 
grasping the flexible "handle" and pulling 
hard. 

4. Install new battery, making sure polarity on 
battery matches carrier polarity. 

5. Reinstall bottom cover with six screws. · 

Figure A-lA. Replacing Internal Battery 

A-3A/(A-3B l~ft blank) 

.. , 
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Single-Port Sensor 

Circled numbers . 
in figure refer ) 
to numbered . 

. .. steps below. . . 

Four-Port Sensor 

. ·WARNING 

Do not disconnect ground strap from 
. sensor~ . Disconnecting strap creates risk of 
electrical shock from 1,700 volts. 

1. · Remove counter top cover. 

. .'::. 

2 •.. · Connect a pilrge fllter or two-foot length of . 
1. tubing. to.sensor inlet tube to prevent 

contaminants from entering the sensor. 

... 3 • .Tum counter.on; press CALIB·until CALIB 
light comes on. 

4 •. Remove screws on front. and rear covers of . 
sensor. Do not remove covers at this time .. 

Appendix A - Supplemental Information 

1089-178-1 

1088·176-1 . 

5. .To .ensure your safety ·before proceeding, 
perfonn the following steps: 
A. Lift front cover from sensor. 

. B. ·Place a sheet of notebook paper over 
opening. 

WARNING 

Ifyou see a bright-red, 1/10th" spot on the 
• paper, tum counter off and replace rear 
. cover. This spot indicates a potentially 

hazardous condition. Contact the factory 
-immediarely:·Do not'attempt to complete 
this procedure. 

6. Continue procedure on next page. 

Figure A-2. Sensor Cleaning 

A-5 
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Single-Port Sensor 

.. ~ 
! 

.~~· 

::;circled numbers, 
:~n figure refer ) 
!ltO numbered ! 
':'' I 
!:Steps below .. ' 

'!·';' 

FourfPort Sensor 

7. Apply a small amount of 
spectrographic-grade alcohol to a cotton 
applicator. Lift rear cover from sensor. 
With one swiping motion, use applicator to 
clean exposed mirror. Immediately replace 
rear cover. 

8. Apply a small amount of alcohol to a new 
applicator. Lift front cover from sensor. 
With one swiping motion, clean exposed 
"Brewster's window". Immediately replace 
front cover. 

j 

1089-179-1 

1088·177-1 

9. Check bar-graph display to see if a green 
light is on. If a green light is not on, repeat 
steps 7 and 8 until a green light is on. The 
mirror and window may need to be cleaned 
many times; Sometimes the first few 
cleanings will make the problem worse 
before it gets better. This job requires 
patience. If a green light can not be 
obtained, counter needs factory service. 

10. Securely tighten both front and rear covers. 
Reinstall counter top cover; 

Figure A-2. Sensor Cleaning (continued) 

A-6 
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Manual· Backdating 
. .. . . .. \ .. . ;_· .. ~,This,. subsection ~.changes-~this.::manu.at·so~that.:itis:·.accurate.:tfor;.e~ly;~;verSion.s.lof:.the.~Jaser. · · .... : · · 

' ' .. ·,- >.: . : : .. : •• ·::Particle ·counter,. single":'boanlinodels 1and !Up.· ~:The!folloWirtgrcQanges':eillier::affeeHthe· : · · · · 
· . · ·. ·,entire. manual or .individu.al. s~tions,·.in :which· case the.;changeds:msted:by.'section·;name. 

·. · •.As. of this printing; .manual backdating .. ·consists ·of differencesdn:the:,manua]:,t:hat~are· . 
... , ;•necessary: to, document earlier. version EPROMs ·havirrgLilie\follmyi,Ilg:,part1nuinbers: · 

::1204530-1, 204603-1, '204853-l~ and<20499~ L ."YOUican'i.deternliqe;;whatEPR0¥,:sour 
'!counter has; the ·parfniuilber. is :on the~EPROM.·chip~::u3·3;:;Iocate<i;(jri;tt1e:"G:R;UH1ioard · 
in your counter. : ..:.::. :.,.•.::,,:,,' ·., .. ·: · ,:·,·,.:'::::: ;:· ',·.::·.:.:·· · 

NOTE 

. ·'Information. in, this· subsection· does not apply.iiif;:;yourfco.untencon-: 
· tains· the· latest· ve!Sion EPROM,·part~numher/2080h'4:1~\Rev/~~~; 

. :Getting.StartedSection · 

· ,In the' ''Specifications'', subsection;. earlier •.version :ModeH209Drparticle::countei:S.~:were 
, ... :· ': :.,·available:with sample:flow:rates :also,~o,fO.OL~cfm,-(singlefpott'ssensor1:~an.a~il<O,cfm.-. ·~ 

··(multi-port sensor). · · 

A-7 
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Operation Section 

The.subsection "Using the Fed-Std-209D Mode" in this manual originally appeared as 
an o,p.tion under the "Using Options and Accessories"· subsection. Early version 
counters will only have. this ,mode if ordered as. an option whell'"the counter was 
originally ordered. 

The following information applies to particle counters with earlier version EPROMs. 
The differences can be grouped into the following categories: 

C·~. 

• 
'>·-· 

~ting Results 
,\.:. 

• Differential Pressure· Special Option (&>) 

Printing Results 

A s~ple printout in the cumulative mode (with an alarm)-
·-' ~, 

A sample printout in the differential mode (no alarm) -

A-8 
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Differential Pressure Special Option (.1P) 

.. , If your counter was special ordered with the Differential Pressure ,Qption,Jt has .a 
"" · '': :.· · :·: .... ,. :· i··;·.,<rear-"panel·connector;for.a;differential':pressure;•sensor:.i~.d~ff9.Il:~;;.p~~~;p(;)~ti?~s~ffq~;a,,,. 

· ·· .. ,, ,. '·. · · r .differential···pressure·read6ut1ahd~aiarin:limits. .. ,,,, ")-<·:·:·:':··:·::.. ·•'"' '·'·· ·· ·' '·· ·· ·· 

I··,.· 

·: ·,· 

' ... ~ ; 

·'· .: ,.r, ; •.'·~ .~;. ; •. 1 ·, • ~ ••• • •• •.• , ~- • 

Operation 
. ... . ... . '• . .. _, ,., ---- , .... 

,.., ... :., ·: ·---: .. : .. , ~ 

··When. the.~ option·.is .added to :the; counter; the UNJ11:P?~~:lc~Y,A~J~Pl~¢~,<~·Yitb.s a·&' 
,key ... When.pressed, the ,M> .. key.;displays .. the; diffe:reritiiil~p!essurei',vhlii&.1}fiom\~llieHs{msor . 

. . ·· ·· ·on the counter's display. <This value ,is; displayed•[m:rni1Jimeters;;oti1nches:::of\water;;:: ·,. ·, 
depending: on' how you ordered· the. LW option; '·.You~· can program :alarm limits Jor . 
differential pressure as follows: 

1 ..• Pres~ M>. key then ALARM~LIMIT:IITGH key. 

2;. ·.·Press. PROG ·key: ·Using- the. 0~9:key ·pad,··enterth~"rt6\\i.iiigfiJiiffiiEJ}i:Fbf.fi~'iilliple, 
' for·~. highJimit.of 2.2·key.in:the.number 220. 

· ·,· 3. . Press, the.' ENTER key.: .. ITbe .desired value.· of .2.2·wilhbe:.displayed. ' ·~\. 

·. ·.·· ·::;,-The.low]imit. is· .programmed, in the,:same manner:.except·usirlg,the;;:AE'~LIMIT 
........ ,,'\.>LOW:key;':,~9te··,thatdlll'i.qg,:pro.grammiil'g"of,,the.~limit.mumberi,n6t:.decimaEis·i:displayed. 

Since the UNIT I.D. key has been replaced with the LlP key, the unit identification 
number is now programmed with the OPTION key in the following manner: 

l. Press STOP key then press OPTION.key (PROG light will turn on) followed. by the 
"8" key . 

. : 2.: .The:current'unitidentification·number,will' bedisplayed.-·.Enter a new unit 
... identification number by pressing PROG key within .five seconds of when you 
··pressed the "8~'.key~ Hnterthe new limit using the 0-9 keypad;· then· press the 

. :;EN1ER..key. The·number.:will be displayed for five seconds. 

Remote Operation 

The current'differential pressure.value can be read by a computer through· the serial port 
by sending the ASCII character "R" to the counter; The counter will respond by 
echoing the "R" and then sending six bytes of ASCII data, MSB first 

.· .\' 

. '. ··il . . . 
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Connector Pinout 

The differential pressure connector on the counter rear panel is wired as follows: 
·.'.\"" 

" ~in Signal 
1 common 
2 signal input from sensor 
3 shorted to pin 4 
4 shorted to pin 3 
}$ +15 V power to sensor 

dP Cable 

You .can purchase a M> cable from the factory that will connect the particle counter to a 
M> sensor. The sensor end of the cable has three wiring lugs that contain the following 
signals: 

Wire Signal 
black common 
white signal from sensor 
red + 15 V power to sensor 

You can specify the length of the cable when you order. 

A-10 
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. Remote Operation Appendix 

I. ..:The following information applies .to particle counters with .earlier version ·EPROMs. 
. ·. ,_ · .. : ,: , ... :, The·differences ,in seriaV.communications Jar eoimters·ihav.iilg:·.ari!EPR0M,1With!Pl:Ut . .. . . · .. ; , . . .. 

I . ' . ' : ' ' 'I .'• . 'number '204530-lr204603'-l';•;,~04853:.t,::·or 20499,61t;:c'ffii'!!pe:~~gi6itpOO:!ilito:ithe2rblloWing • 
categories: 

• · Serial Connector Pinout r 
.. · :: ·''. 

•• . Communication Modes I and Baud Rates 
;,: 

•••• ' ••• ~ •• >•. • 

• ~paring for SystemOper,ation , . •··I· ,• ., 

•· .. Reading the Station Record Buffer 

• .. Command. Reference 

.. , •• · .• ~:,_.>,-· "::.,~.- .. ::;'.,.;~·-·, .. , .. : ... · ·'·' ,-. , ....... -~«-·'·' 
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Serial Connector Pinout 

.~· 

CAUTION 

To avoid internal circuit board damage, the serial cable· must· be 
made as shown in the figure below. 

NOTE 

Two 0-20 mA current loops (one loop for input da!;a.and one for 
output data) are required to operate multiple counters with one 
serial port. The wiring of the current loops will vary with 
different computers and current sources. Contact the factory for 
wiring information. 

NOTE 

The counter will operate with three wires (transmit, receive, 
common) in the voltage mode ( + 12V). This is possible because 
handshaking is accomplished via the transmit and receive lines. 

SERIAL CABLE 

Computer Counter COUNTER SERIAL CONNECTOR PINOUT 
End End 

transmit data 

' ' receive data I protective gnd 1 00 I loop source 14 
+12V out 2 00 common 

+12V in 3 15 
00 

4 
16 

00 17 
5 00 18 digital in 
6 00 19 signal common 7 oo 20 
8 00 21 

I loop source 9 00 22 digital out 
10 00 23 

I I 
11 00 24 (+) 0-20 mA in 

~ ~ 
(-) 0-20 rnA in 12 00 25 (-) 0-20 rnA out 

(+) 0-20 rnA out 13 0 
,DB-25S DB-25P 

1088-27-1 

Figure A-1. Cable Diagram (IBM PC-type Serial Ports) 
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. Communication Modes and Baud Rates· 

Communication .modes and baud rates can be selected from the.front panel. Unless 
~.otherwise requested,~the;unit'will":be:set.atlthe:.factory:.asfollows: . . , .. . .. 

' ' ' ~ ' : ', ,; .!I'' 

, . :· ·• 300 baud. 

· • ·:communication mode.3.(no parity, .8.data bits, 2 stop.bits) 

· .. : ·You: can change .. these··settings as· shown: in the:.follow4!g.t:procedure ... · , ·· "·'''· .. · . 

., .. , ,, '. .. ·.1. ··Press.MODE:REMOTE/LOCALkey··un'tili.LOOALJ.'lig~tds::on.~.: 
' -,.•,· . '. '·.··. 

. I' I 

. 2.. Press OPTION key 

3. · Press "6'~. (serial ·communication) ·or "7" (baud rate) . 

'A. ,: . Press· PROG key. 'then :enter the ·:number. for ·'desired:format;or:;rate · ·· · 

.5. Press the ENTER key. 

. A-.13 

I ', . 

~··· ,_ .. 
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Table A-1. Serial Communication Modes (OPTION "6") 

Number Parity Data Bits Stop Bits 
•' 

0 none 7 1 
1 none 7 2 
2 none 8 1 
3 none 8 2 
4 even 7 1 
5 even 7 2 
6 even 8 1 
7 even 8 2 
8 odd 7 1 
9 odd 7 2 
10 odd 8 1 
11 odd 8 2 

Table A-2. Baud Rates (OPTION "7") 

Number Rate Number Rate 

0 50 8 2000 
1 75 9 2400 
2 100 10 3600 
3 150 11 4800 
4 300 12 7200 
5 600 13 9600 
6 1200 14 19200 
7 1800 
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· Preparing for System Operation 

Using. multiple counters, manifolds, andmultiplexers, ·.you can build. a complete air 
., ,,,. · . · .... ·, .. · ... , · ... sampling -system for. a~ cleanroomfacility; ·The .mairifoldsiallow,·.each~.counter.,to:1serially . 

·· · '' " · · : . :· .) "sample·air atmultiple:Iocations·'(called·:stations).·; ·,Tlfe:1i:riultiplexei':illows~the··co'ri:iputer 
. ':to collect data:from multiple RH!femp;andAir:Velocity~:probes ...... . 

NOTE 

·. · :If• your· counter contains ·the· 209D: calculatiorrsi\bption;d:hen\it::does :.·.:;';NiL~ · .... 
, , ... ·.:notsupport.air s~pling-manifolds.,: This::~ul;?:section•:·()n::~.:.. . •. ··, ,.' ··t>>' 
• .. , samplfug.systems'does .. not:apply'to counte~·contairiingthe'209D 

calculations option . 

. In a system, all counters,may.use.the same:.serial.port,.,:;.To.;.preYcent:simult.aneous.~t~.lking, 
· the. computer,addresseseach counter. ;by ·the'lastdigit:'·0fi6DUNITJh:Dr~ririmbe:r.j·iSEpr··_· 
.. example: · AS CIT· 6 · (ACK) wilL select ·(reset) ·any.•corintenwithiariH:D.;:nutnberferiding'.. · · · · 
with a six (6) . 

. ··.Two.o:.2Q.mA;cur.rent':loops•(one1oop:for:input.dataandwne•.:for..-output;data):•are),'.' ,. · 
. 'required·tooperate·multiple:counters.with .one;computer/:The·:;Wiringxof.)the:·cur.rent 
·:.loops will vary with different :computers and .cur.rent:·so'urces;i'i:Wen;ecominenp..;,fuat· you 
·. contact .the factory .for serial wiring.information. . . · 

CAUTION 

Do not connect the manifold.cable to. the .counter serial port. This 
·can damage both the counter and the manifold. The manifold 
cable should connecno the~ counter -~'SYSTEM" port. The serial 

··· ' .· .cable'should connect to the.:counter ."SERIAL I/O-RS232" port. 

A-15 
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Reading the Station Record Buffer 

The counter has a record buffer that holds up to 30 records of station data. This buffer 
allow.s<the counter and manifold to acquire data without interrupting the computer, see 
the following pages. 

To read the buffer, the computer first sends a Unit ID. to the counter, and the counter 
respoilds in the standard manner. The computer then transmits a Dump Station Record 
command. The counter responds by either echoing the command, if there is data 
avail~ble, or the counter sends the End Of Data response if there is no data available. 

Mterieceiving the echo, the computer can request data with .. the Next Byte ·command. 
The counter will then send a data byte for each Next Byte command until the complete 
record is sent. The counter will send an End Of Data when the computer empties the 
record buffer. 

Any cBmmand word received during the transfer will be executed in the normal manner, 
and the current record is not removed from the buffer. 

The format and content for the 64 bytes of AS CIT. data are as follows: 

Station number MSB, station number LSB, 5 blanks, carriage return 
6 digits of time MSB to LSB, blank, carriage return 
6 digits for size 1 MSB to LSB, blank, carriage return 
6 digits for size 2 MSB to LSB, blank, carriage return 
6 digits for size 3 MSB to LSB, blank, carriage return 
6 digits for size 4 MSB to LSB, blank, carriage return 
6 digits for size 5 MSB to LSB, blank, carriage return 
6 digits for size 6 MSB to LSB, blank, carriage return 

A typical example using this format is given in the following table. 
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· · Function 

StationNbr 
Time 
size 1 
size 2 
size 3 
size 4 

·-size's 
size 6 

_Appendix A .- .Supplementa/,1 nformation 

Table A-3. Station Record Buffer Format 

.. ASCII-
• :•Hexadecimal ·-

30, -. 30, 20, 20, 20, 20, '-20,•:~ D••_; ,· __ .,_00 ., ··_: '', ,;(){); 
30, 39, .33, : 36, --31,' 32, ~20;<:::!0;•;',:: r;;;,::093ql2:·::r:·:·· :,:Q9:36:12 
-30, · 30, . 31, 32, . 35, 33, -~2o,;:.:?u~\'~-- ,:n;:oor2sJ .. -.. ;.·--·- .:,-~1,~253 
30, -30, 30; . 87, ... 82, · . 31, -· ·i2o,..:.a~·;,: < ::·.HOOOQ.4l-: :-,_ :i -:AJ::: -
30 ·3o ·3o 36- -38 -35 -:2o ··:n··(-. , .. ;··ooo· ·685 ,..:- --8s·· ' '.' , ,. ,· ,., ' , '', ,· .. ~· .o.:'.' ... :.l~i .· '. ··.·.·.,' ·-· .. ::.· •. 

30 ,. ·30 30 33 ' 39 '38 < 20'-'':T.Y-'' ., '00039'8•' .: , .,.-Q9.8' · · . · , · \' .. " ,_.,:_:·.·.1_u·~.7 ~;. 'di~J/' .: .. : · '· . ;1~!·::-,.':i.t ... ~ ~f-~·~~ _: .. '·. ' ·'·. 'J ' ' ~ . _,_, .... ~ .. ·:·:· · ... ··~:. ·' .·· ~-~~;.,•.:···. "<<··:•~·,.':,~.··· 

-- 3o;·· · 30; ·· 3o~·: ··Jr, ., ·32,' · 30,' -'tO; ···n ·· · -':Oocn20 · -_ 120 · 
30, 30, . 30, 30, 38, 36, -20, D 000086 86 

-!' .. " • ·- --l---~-.....,.--1-~----_;__;_.:.....,... ___ -'--___ -~,--.....,.---~~-----t 

, ,. , _ ,. Notes: ASC:q 2.0 .:=-spac~,. f\~Cnp =. carri~ge return. 
,.,_, 

. ·.;, '· 
·····,; .·.··, .. 

',.' '' ' I ' ' . ' '. ' , . .!c ~ •" .' ':., '. 

':,,"' 

. ''•· 
•• c ,-
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A-18 

COMPUTER 
r----1~ SENDS "R" 

COUNTER 
ECHOES"R" 

COMPUTER 

COUNTER 
RETURNS"#" 

SENDS "?" l-"'lllt-------. 

COUNTER 
SENDS"#" 

COUNTER SENDS 
ONE BYTE 

NO 

!&;:: "Dump Station Record" command 
# = "End of Data" response 
? ="Next Byte" command 

1088-30-1 

Figure A-3. Reading the Station Record Buffer 
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Command Reference 

There are two types of particle counter command words: data request and control 
· . · Tequest., Refer to tables .on the.Jollowing ;pages for,•specific.t.codes ... :Also. .included .are ... 

. 'illegal commands and reset commands. 
. .-. . . i .. - ... ~ . .. . ~ . " .-

.Data Request Commands 

·When the computer sends: a data·request, the.counter.wilkecho:;the~data",request;••c\:A:fter 
•:the computer. receives the·echo,.it can gate in each byte:;of(data>byi:;sending:the·:Next . 

. :<~:Byte command .. • The data•. will .. be· sent in ASCilcode, 1MSR!fustDI£,·ilie:,LcOunten~eceives 
::more .Next ·Byte .. commands .than :required.to send:the;data;i1it·.will.send"'the/End"0f'Dtha '' 

·'-code for each additional Next. Byte command. .The·computermayrequest·data at any 
·time.:. Particle count data will be sent, from the last·completed count. 

·:.(The .unit must be· in OPER mode. to .getrair-.tlow. data, :ancEin/G.AlilB\\mode,tto}get~::hi ., 1 

::·.calibrate. circuit data; Some of the data•.wilLneed to be\di:Vided'~tolget:ihevactuai~value. 
'Refer to the following table . 

. Table A4 .. Data Modification 

. .. Data .Divide by 

air flow 200 (1 cfm) 
2000 (0.1 cfm) 

temperature 10 
humidity 10 
calibrate 2 
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Table A-5. Data Request Commands in ASCII 

Command ASCll Hexa- Data 
,l:l Symbol 

·~r~'''' 

decimal Response 

Size 1 Count A 41 Echo, 6 Bytes, MSB first 
Size 2 Count B 42 II 

Size 3 Count c 43 II 

S1ze 4 Count D 44 II 

Size 5 Count E 45 II 

Slre 6 Count F 46 II 

1iemperature G 47 II 

.,, 
· Relative Humidity : .• H 48' 

., 
II 

Air Velocity I 49 II 

AirFlow J 4A II 

Time (Hrs:Min:Sec) K 4B II 

TI>.'ate (Mon/Day/Yr) L 4C II 

Uiirlt ID Number M 4D 'II 

Calibrate Circuit N 4E II 

Sample Time 0 4F II 

Dump Station Data* p 50 Echo, Stn Data, MSB first 
Station Number* Q 51 Echo, 2 Bytes, MSB first 
Dump Station Records* R 52 Echo, 64 Bytes for each 

buffer record (30 records) 

* Not supported in counters containing the 209D calculations option. 
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Control Request Commands 

,. The.comput~r sends control requests to;selectmodes (CALIB;~.OPER);~to:obtain mode 
. ·:. ,, information (see.· table. below);'· and·.to;:•start·or~ stop;'a c~UP.!~~yql~;i':'Wf:l~.::pg~m~r·Wi-.11 .. 

'; ·.: respo~d.'by~hoing .. the corttrobrequest ot sehding·.the::ffiode;~:worci!:;,.·See~rthe;following 
table for control requests:· - · · ·· · ··· ' ·· .... · ·· ·· · · ·· · .· · 

' '~. • ' •'•. !.' •• , ...... : ~"··" "~~- ••••• - ..... ,, ••. 

· ·Table.A~ .. Control.Request . .Commands,;~MSCIL.:.-:··· :::,::.:•: 
·", ........ : .•. ·.' .. :·· ·· .. ':." .: .. :: .. ::.:·"·>. ·'· .; . 

· .. ; . ,,..---._,....__,.......,.....,.,-_._,...........,---..--.----__,..·.;...,.., , .. ·-·:..;...,..· ;·....;_:. :··_......,..,.. .. _.--,._,,_._,........,._....,,i..,.._~ ---r 
. :· ., . '""·': :':\' . . . 

Command . . AS CIT ·· ··. :Hexa- · ;Command,,;;;->:).~:i.~·,\~: \(t.A:S:<Dllr;r· ·i·iHexa-
. , Symbol d~cimal. :. . :: ·:~~pons~ .. ... ' \':: ;:; 1: sYtiJIJ(;}i decimal · ., 

... ·,; +-o-------+----+-----+------------.,--+-----+-----1-
Mode Request a 61 

I;. 

. Operate Mode b 62 
Calibrate Mode .. .... c 63 .··. 

;_:. Start Count .d .64 
Stop Count e 65 
Turn Sensor On* g 67 
Turn Sensor Off* h 8 

, . 

* ·Not supported in newer counters. 

Local q 71 
Remote Calibrate r · 72 
:Remote ·Op~:r:ate:~IJg!p,ip.g;F:. <:>~-:;~:CS>i0:::,:.' .i'\:,:;73 
·Remote .Op~:ra;te::;qg:ggtffi,g; [z, ;ii'::'-[ ;c;/;,4 
Remote· Operate~;·$..t.9PP~4. :·: >:' ,~·:p.i·.·.··:i·~ ;;:'.'>;< 7 5 
echo . . .·. ,. <~.:b- . -... 62 ..... , .. ' ' .. \ )• ,; . " ... ·- ..... :. .. -~· ' •' ,;; '· . . . 

echo . . . .. ·, c • 63 
• . . ' ... ' , , , I ~- ' ' ' . ~ I . , . 

echo ....... ; ... ;d .•. .· 64 
,.,.., ... , ...... . 

echo ... ·.;!, · ,._,e .. , 65 
. echo .g 67 

echo h 8 

Miscellaneous 
Responses 

Send Next Byte ? 3F 
Reset All Devices (LF) A 
Counter Select and Reset X 

(where x: = 0 to 9) 
Illegal Command * 2A 
End of Data # 23 
Time Set s 53 

-·- ·-~------ -·---------·-----~ -·---~------· 

j, 

. I 

:·.,· 
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Appendix A - Supplemental Information 

Illegal Commands 

If the computer sends a control request that conflicts with the mode (e.g., a start count 
command when in CALm mode), the unit will send the mode word. If the computer 
sends an illegal command word, the particle counter will send lllegal Command. 

Reset Command 

The reset command word Reset Device, will establish communications with the particle 
counter. When the reset code is received, the counter will reset and send back Reset 
Device if in remote mode, or Local if in local mode. When multiple counters are used 
on the same serial port, the reset command is the last digit of the UNIT J.D. number. 

A-22 

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



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

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

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


