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1.0 Introduction 
 

This instrument (TE-WILBUR) is named to honor Wilbur P. Tisch, an 

innovator and pioneer in the design and construction of particulate monitoring 

instruments since the 1950s.  Wilbur and his father contracted with the US 

Department of Public Health (before the US EPA was commissioned) to 

develop a high volume air sampler which would become the first active 

particulate monitoring instrument used to monitor particulate matter in ambient 

air.  As a result of Wilburôs 60+ years in this industry, more than one million 

instruments have been put to work collecting air samples that have been used 

to learn the effects and health issues of particulate concentrations in our air.  

Wilbur serves as the Ambassador of Tisch Environmental while working with 

his three sons Bob, Jim and John.  Wilburôs rich work ethic, diligence, 

productiveness and conscientious attitude have laid the foundation for the 

success of Tisch Environmental.  With four generations of experience, 

leadership and know-how, the Tisch family would like to welcome you to the 

company and thank you for choosing Tisch Environmental.   

 

1.1 TE-Wilbur Overview 
 

TE-Wilbur is a filter-based, ambient air particulate sampler.  The USEPA has 

designated it a federal reference method for the collection of PM2.5 and PM10 

particulates using model number TE-Wilbur2.5 for PM2.5 and TE-Wilbur10 for 

PM10.  This product is capable of collecting several different size fractions of 

particulate matter.  When configured for collection of PM10, only the PM10 size 

selective inlet (TE-PM10-D) is installed.  When configured to collect PM2.5, the 

TE-PM2.5C cyclone or WINS impactor is installed downstream of the PM10 

size selective inlet.  A TSP (Total Suspended Particulate) option is also 

available.  

 

The unit has many features that make operation very simple and 

straightforward.  The unit utilizes a full-color active touch screen and menus 

that makes operation quick and easy to understand.  Operation of the unit is 

simple, with screens guiding the operator each step of the way.  Sample run 

summary data is downloaded with a USB thumb drive and presented in a .CSV 

format.  The system monitors and records all system sensors such as flow, 

temperatures and barometric pressure, and also records the system pressure, 

filter temperature variation, and flow total which provides the operator or 

laboratory technician additional information on the sample if warnings or 

alarms occurred during the sample run.  The system runs solely from 24VDC 

power.  An Uninterruptible Power Supply (UPS) is incorporated into the system 

that allows the system to keep operating for several hours during a power loss.  
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Although this system is not intended for running a full 24 hour sample without 

mains power, the system includes an external power connection that can be used 

to connect larger external batteries, solar, wind or any other 24VDC alternative 

energy sources. Help menus are included on the screen to assist the operator 

with calibration, leak checking and other features of the system.  The system 

provides remote Ethernet control and monitoring from any standard browser 

and a Modbus interface for remote telemetry connections.   

  

1.2 US EPA FRM Designation 
 

The US EPA has designated the Tisch Environmental TE-Wilbur10 and TE-

Wilbur2.5 as a Federal Reference Method (FRM) and a Federal Equivalency 

Method (FEM) per the table below for the measurement of particulate matter in 

ambient air based on the requirements of 40 CFR Part 53.  

This unit is a gravimetric method and meets all requirements of 40 CFR Part 50 

Appendix L and has been tested and meets the requirements of 40 CFR Part 53. 

 

Method Configuration Designation  Designation Number 

PM10 TE-PM10-D PM10 head 

 

FRM RFPS-0714-216 

PM2.5 TE-PM10-D PM10 head 

with VSCC Cyclone, WINS 

Impactor or TE-PM2.5C Cyclone 

 

FRM RFPS-1014-219 

PM2.5 TE-PM10-D PM10 head 

TE-PM2.5C Cyclone 

 

FEM Class II EQPS-0415-223 

PM10-2.5 

*Requires 

collocation of (2) 

samplers 

Sampler 1: (PM2.5) 

TE-PM10-D PM10 head 

with VSCC Cyclone, WINS 

Impactor or TE-PM2.5C Cyclone 

 

Sampler 2: (PM10) 

TE-PM10-D PM10 head 

 

 

FRM RFPS-1014-220 

PM10-2.5 

*Requires 

collocation of (2) 

samplers 

Sampler 1: (PM2.5) 

TE-PM10-D PM10 head 

with TE-PM2.5C 

 

Sampler 2: (PM10) 

TE-PM10-D PM10 head 

FEM Class II EQPS-0415-224 
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1.3 Copyrights and Trademarks 
 

The óWilburô trade name and Tisch logos are copyrights of Tisch 

Environmental, Inc.  The software used in this instrument is proprietary 

intellectual property of Tisch Environmental and is not to be reproduced or 

replicated in any way. 

 

1.4 References 
 

This manual references the US EPA Quality Assurance Guidance Document 

2.12, Monitoring PM2.5 in Ambient Air Using Designated Reference or Class I 

Equivalent Methods which can be obtained from the Human Exposure and 

Atmospheric Sciences Division at the National Exposure Laboratory, Research 

Triangle Park, NC 27711.  Updates to this document will  take precedence over 

materials contained in this operations manual. 

 

1.5 Warranty 
 

Instruments manufactured by Tisch Environmental, Inc. are guaranteed by 

warranty to be free of defects in materials and workmanship for one year after 

shipment from Tisch Environmental factories. The liability of Tisch 

Environmental, Inc. is limited to servicing or replacing any defective part of 

any instrument returned to the factory by the original purchaser. All service 

traceable to defects in original material or workmanship is considered warranty 

service and is performed free of charge. The expense of warranty shipping 

charges to and from our factory will be borne by Tisch Environmental. Service 

performed to rectify an instrument malfunction caused by abuse, acts of god or 

neglect, and service performed after the one-year warranty period will be 

charged to the customer at the current prices for labor, parts, and transportation. 

The right is reserved to make changes in construction, design specifications, 

and prices without prior notice. 
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1.6 Symbols Used in This Document 
 

The following symbols are used in this document 

 

Shock hazard ï this symbol is used to make the operator aware that there is a 

potential for an electrical shock hazard 

 

General Attention ï this symbol is used to make the operator aware of an 

important directive 

 
1.7 Safety Warnings 

 

Service and repair of this instrument should only be attempted by a trained 

technician whom is familiar with electrical safety. 

 

Do not remove the inner enclosure covers without disconnecting mains power 

and powering down the unit completely. 

 

Use grounded electrical connections at all times to prevent inadvertent electrical 

shock hazards. 

 

Only use outdoor rated cords to supply mains power to the instrument.  The 

power cord supplied with the instrument has an outdoor rated insulation. 

 

Care should be taken when operating the filter holder mechanism that fingers 

do not get pinched in the mechanism. 

 

When installing the unit outdoors, ensure the unit is securely fastened to a level, 

hard surface and that measures are taken to prevent the unit from tipping over. 
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1.8 Ratings 
 

Electrical  120 VAC / 60 Hz / 0.5 Amps 

230 VAC / 50 Hz / 0.25 Amps 

Minimum Mains voltage 100 VAC 

Maximum Mains voltage 240 VAC 

 

Mains power is interrupted by a 1 amp circuit breaker.  

 

The system operates from a 24 VDC / 60 watt power 

supply that is fused at 2.5 amps using a quick-blow fuse. 

 

Temperature -25ºC to 50ºC  

 

Weight 47 lbs / 21.8 kg without stand 

40 lbs without stand and battery pack 

83 lbs total shipping weight complete 

Shipping dimensions: 19x31x42ò (48.3x78.7x106.7cm) 

 

Dimensions 20òW x 20òH x 10òD / 508 mm x 508 mm x 254 mm 

 

Flow System Range 0 ï 25 Liters per minute with an accuracy of ±3% 

of full scale (0.75 Lpm) with a repeatability of ±1% of 

full scale (0.25 Lpm) and resolution of 0.01 Lpm. 

 

Ambient 
Temperature 
 

The ambient temperature sensor is a PT100 RTD with 

an accuracy of ±0.15ºC and a resolution of 0.01ºC. 

Filter 
Temperature 
 

The filter temperature sensor is a PT100 RTD with an 

accuracy of ±0.15ºC  and a resolution of 0.01ºC. 

Barometric 
Pressure Sensor 
 

The barometric pressure sensor is ranged 450 mmHg to 

1238 mmHg and has an accuracy of ±10.00 mmHg and 

a resolution of 0.75 mmHg. 
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1.9 Major Component Diagram 
 

 

 

TE-PM2.5C 

Cyclone 

TE-PM10 Head 

 

Ambient Temperature 

Sensor 

 

Touchscreen 

USB Port 

Filter Holder 

Power Button Stand 
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1.10 Sampler Dimensions for Wilbur PM2.5 (with TE-PM2.5C) 
 

 

 

37ò (94 cm) 

21ò (53.3 cm) 

21 ıò (54 cm) 

  

20ò 

(50.8 cm) 

 27.5ò  

(69.9 cm) 

╔╔25ò (63.5 cm) 

79 ıò  

(201.3 cm) 

77 ıò 

(196.2 cm) 
Height to center of inlet 
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1.11 Sampler Dimensions for Wilbur PM10 (without TE-PM2.5C) 
 

 

37ò (94 cm) 

21ò (53.3 cm) 

16 İò (41.9 cm) 

  

20ò 

(50.8 cm) 

 27.5ò  

(69.9 cm) 

25ò (63.5 cm) 

74 İò  

(189.2 cm) 

77 ıò 

(196.2 cm) 
Height to center of inlet 
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2.0 Assembly and Installation 
 

 

This section describes the unpacking, assembly and installation of TE-Wilbur. 

 

2.1 Packing List 
 

The TE-Wilbur PM sampler is packed in one complete box with the following 

packing components. 
 

 

Quantity Part Number Description 

1 TE-Wilbur2.5/10 TE-Wilbur unit configured either for PM2.5 or PM10 

collection 

 

1 TE-PM-10-D Tisch Environmental PM10 head with downtube 

1 TE-PM2.5C TE-PM2.5C cyclone fractionator 

1 TE-W-STAND Stand with (4) ¼-20 x ¾ò  SS bolts, (2) Mounting 

brackets and (8) ¼-20 x ¾ò  SS bolts for mounting 

enclosure to stand 

 

1 TE-W-151 Ambient temperature probe with radiation shield 

1 TE-FH47 Filter cassette with screen, tin and anti-static bag 

1 TE-W-004 Internal Leak Check Disk 

1 TE-W-005 Product Manual 

1 TE-W-107 USB stick 

2 TE-W-062 1/4-20 x 5/8ò SS bolts to mount ambient temperature 

probe and shield 

 

1  Build summary / Testing checklist 
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2.2 Unpacking unit 
 

The TE-Wilbur is packed in one complete box.  To unpack the unit, follow these 

steps: 

 

1. Place the box in the upright position and open one of the sides. 
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2. Remove the entire unit from the box by pulling from the bottom 

portion of the stand, sliding it from the box. 

 

 

 

 
 

 

3. Remove the two top foam inserts and the top box, which will contain 

the PM10 head and/or cyclone and all of the miscellaneous parts and 

instruction manual. 
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4. Spread the stand legs apart and remove the two foam inserts on top of 

the enclosure. 

 

 

 
 

 

 

5. Remove the TE-Wilbur sampler from inside of the stand and remove the 

stand from the bottom two foam inserts  
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6. Place the stand in the upright position.   

 

7. Using the (4) supplied ¼-20 x ¾ò stainless steel bolts, secure the stand 

legs by screwing in one bolt on each side of the stand top/leg as 

shown. 
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2.3 Placing unit on Stand 
 

The TE-Wilbur sampler is supplied with an enclosure stand that allows the inlet 

to be placed 2m ± 0.2m above ground.  To place the sampler on the stand, follow 

these steps: 

 

1. Unpack the stand and enclosure. 

2. Place the stand on a level surface. 

3. Secure the stand.  The stand has holes in the feet that can be used to 

secure the unit to a level surface.  The use of sandbags can also secure 

the unit to a level surface to prevent the unit from being knocked over. 

 

NOTE:   The stand needs to be secured to prevent tipping over and causing 

injury or damage to the unit. 

 

4. Place sampler on top of stand, aligning the two holes on either bottom 

side with the bracket holes located on the side of the stand. 
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5. Place one of the mounting brackets onto the stand, aligning the holes in 

the stand and the enclosure with the holes in the mounting bracket.  

Secure the stand and the enclosure to the mounting bracket using the 

supplied ¼-20 x ¾ò stainless steel bolts.  Repeat for the other side.  A 

total of (8) bolts are used to secure the enclosure to the stand. 

 

 

2.4 Electrical Connection 
 

The TE-Wilbur sampler is configured with a universal IEC320 socket that is 

located in the weatherproof side box.  A standard USA-style cord is supplied 

with each unit.  Contact Tisch Environmental for different cord-end options.  

 

A 1 amp AC circuit breaker that is resettable is also located in the side box 

below the power socket. 

 

NOTE:   Always use grounded connections when connecting AC mains to the 

unit.  Shock hazards could result if proper grounding is not followed 

or if outdoor-rated cords are not used. If using extension cords inspect 

for wear and damage and follow all local and national electrical codes 

for installation. 
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2.5 Other Connections 
 

There are 3 other connections external to the sampler that are located in the 

weatherproof side box. 

 

MODBUS RJ11 connection ï 2-wire serial Modbus cable part 

number: TE-W-501.  See section 15.0 - Communications 

for MODBUS information. 

 

Solar / 24VDC Connection to supply unit with remote 24VDC - batteries, 

solar, wind or other alternative energy sources.  External 

24VDC connection cable part number TE-W-502.  See 

section 12.0 for more information. 

 

Ethernet For remote monitoring and control ï RJ45 Ethernet cable 

part number: TE-W-503.  See section 15.0 for Ethernet 

information. 

  

 

External Connections 
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2.6 Siting  
 

Siting is important for proper collection of PM2.5 or PM10 particulate matter.  

Refer to 40CFR Part 58, Appendix D and the guidance document for network 

design and optimum site exposure for PM2.5 and PM10 published by the US EPA 

Office of Air Quality Planning and Standards (OAQPS). 

 

The following installation guidelines should be observed: 

 

o The sampler must have an unobstructed air flow for a minimum of 2 

meters in all directions.  Provide sufficient area for a collocated FRM 

sampler and for installation of a portable FRM performance evaluation 

(PE) sampler. 

 

o The samplerôs inlet should be placed at a height of 2-15m above ground 

level. 

 

o If the sampler is collocated with any other samplers, the spacing 

between sampler inlets must be greater or equal to 1m if the other 

samplers are low-volume (16.67 Lpm and below).  If high-volume 

samplers are collocated next to the sampler, the spacing between 

sampler inlets must be greater or equal to 2m.  The spacing between any 

air inlets should be no more than 4m.   

 

o Location safety ï ensure to locate the unit in a safe location that can be 

accessed easily and that routine maintenance can be performed by the 

operator easily and safely.  The unit weighs over 40lbs so care must be 

taken if ladders are needed to access the sampling site. 

 

o Location security ï ensure to locate the units in areas that are well 

secured such as on rooftops with locked access and ground level sites 

with fencing.  If the ground level site has fencing, ensure it is chain link 

and does not impede air flow.  The samplerôs inlet should extend above 

the fence. 

 
 

 

 

 

 



TE-WILBUR OPERATIONS MANUAL       REV 002.23  7/3/2017 

 Tisch Environmental ̧  1-TSP-AND-PM10 ̧  sales@tisch-env.com ̧  www.tisch-env.com  Page 25 of 188 

 

2.7 Instrument Setup 
 

Prior to field installation, it is recommended to get familiar with the operation 

and use of the sampler.  Once operators are familiar with the operation of the 

unit the following should be followed for proper field operation 

 

o Follow the siting guidelines in 2.6. 

o Place the stand on a level surface and secure if necessary with screws 

or sand-bags to prevent strong winds from knocking over unit. 

o Place the sampler onto the stand and secure with the (8) provided bolts 

and brackets 

o Place the downtube through the hole on top of the unit and push down 

into unit.  If sampling for PM10, push the downtube onto the top of the 

filter holder.  If sampling for PM2.5, place the TE-PM2.5C cyclone on 

top of the filter holder first, then push the downtube onto the cyclone. 

o Place the PM10 head on top of the downtube. 

o Attach the ambient temperature probe and radiation shield onto the left 

side of the enclosure with (2) 1/4-20 x 5/8ò bolts and screw in the 

cable connection to the socket. 

o Plug the sampler into a reliable AC electrical source that is grounded. 

o Turn on the unit by pressing the green power button on the inside front 

cover of the unit. 

o Allow the unit to equilibrate to ambient conditions.  This could take up 

to an hour if ambient temperatures are very warm or cold. 

o Set the time and date. 

o Perform an external leak check. 

o Perform a calibration check of the temperatures, barometric pressure 

and flow systemï unit comes from the factory pre-calibrated. 

o Enter the site ID. 

o Turn power off by pressing the green power button and make sure the 

unit remains powered on the batteries. 

o Turn power back on. 

o Setup a sample and install a clean filter, enter the filter ID. 

o The unit is ready for field operation. 
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2.8 Choosing Language 
 

When the TE-Wilbur instrument is powered up, the following splash screen 

will appear: 

 

 
 

This screen will allow the instrumentôs language to be changed.  Available 

languages are English (US), Spanish and Chinese. 

In order to change the language the instrument must be powered down 

completely. 
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3.0 Quick Start Guide 
 

The TE-Wilbur system comes from the factory with the following functions 

performed: 

 

o Leak Check Passed 

o Flow System Calibrated 

o Ambient Temperature Calibrated 

o Filter Temperature Calibrated 

o Barometric Pressure Calibrated 

o Pressure sensor zeroed 

o 48-hour burn-in test running at 16.67  Lpm 

o Time and Date set for Eastern Time (UTC -5.00, Eastern Time) 

 

Perform the following to place unit in service:  
 

Manual Section 
 

Unpack Unit from Shipping Box. 

 

2.2 

Determine sampling location 

 

2.6 

Place stand on level surface and secure stand with sand-bags or screw onto a fixed 

surface.  Place the sampler onto the stand and secure with (8) ¾ò ¼-20 bolts (included) 

and mounting brackets. 

 

2.3 

Secure the ambient temperature radiation shield / probe onto left side of unit with (2) 

¾ò ¼-20 bolts (included) and screw the probe connection into the socket. 

 

2.7 

Place the Cyclone on top of the filter holder, place the downtube through the downtube 

adapter and push onto the top of the cyclone (if configuring for PM10 do not place the 

cyclone onto the filter holder) Leave the PM10 head off for now in order to perform a 

leak check. 

 

5.5 

Plug the unit into an AC power source and press the green button to power on unit. 

 

2.7 

Unit should power on ï if problems see Troubleshooting ï Section 13.0. 

 

 

At the splash screen, choose your language. 

 

 

If you are not in EST time zone, change the time and date if necessary by going to: 

MAINTENANCEČSET TIME AND DATE. 

 

 

 

 

8.1 
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Perform an external leak check by placing the L30 leak check adapter on top of the 

down-tube and closing the valve.  Then go to: 

MAIN MENUČPERFORM LEAK CHECKS 

 

11.0 

Perform a flow calibration check of the flow system by going to: 

CALIBRATIONČFLOW CALIBRATION CHECK 

If the flow is within 4% no action is needed.  If flow is not accurate, then a flow 

calibration must be performed.  See section 6.5. 

 

7.7 

Check the barometric pressure, filter temperature and ambient temperature sensors, the 

values can be found by going to: 

MAIN MENUČOPERATIONAL DATA 

If the sensors are not reading correctly, a calibration must be performed see section 6.0 

ï Calibration. 

 

7.0 

Enter the Site ID and Filter ID by going to: 

SAMPLE SETUPČENTER SITE AND FILTER ID 

 

6.1 

Choose the sample you would like to perform and the starting day: 

SAMPLE SETUPČSET TO SAMPLE 1 in 6 DAYS (for example) 

 

6.2 

Place the PM10 head onto the top of the downtube. 

 

5.5 

Place a clean filter into the filter holder and close the filter holder. 

 

4.0 

Close the enclosure of unit. 

 

 

After sampling is complete, insert a USB thumb drive into the USB port and press 

download run summary data.  After data downloads press óEJECT USBô to eject the 

USB drive and then remove the USB drive. 

 

9.0 

Remove dirty filter and record all data as required by your agency. 

 

 

Place a new filter in the filter holder and close the filter holder. 

 

 

Update the filter ID and ensure the unit is still setup for the sample type you are running.  

The sample control screen will show the next date of the sample.. 

9.0 
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4.0 Filter Holder / Filter Handling 
 

This section describes the TE-Wilbur Filter Holder and Filter Handling. 

 

4.1 Filter Holder 
 

The TE-Wilbur filter holder is used to hold the filter and filter cassette in place 

while sampling.  The filter holder exploded view diagram is below: 
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Number Part Number Description 

1 TE-W-FH1 Top mate 

2 TE-W-FH2 Helix Lever Base 

3 TE-W-FH3 Bottom mate 

4 TE-W-FH4 Cam lever plate 

5 TE-W-FH5 Thermowell 

6 TE-W-FH6 Bottom and top mate o-rings (Qty 2) 

7 TE-W-FH7 5/16-18 shoulder bolt (Qty 3) 

8 TE-W-FH8 Lever handle with ball (stainless steel) 

9 TE-W-FH9 Cam bushing (Qty 4) 

10 TE-W-FH10 Drive rod 

11 TE-W-FH11 10-24 shoulder bolt (Qty 2) 

12 TE-W-FH12 10-32 socket cap screw (Qty 6) 

13 TE-W-FH13 Set screw 

14 TE-W-FH14 Drive rod nut 

15 TE-W-FH15 1/4-20 mounting bolts (Qty 4) 

16 TE-W-FH16 PTFE washer (Qty 2) 

17 TE-W-FH17 Belleville washers (Qty 10) 

18 L27/L28/L29 Filter Cassette 

19 TE-W-FH19 Filter holder hex nipple 

20 TE-W-FH20 Compression fitting elbow 

21 TE-W-152 PT100 RTD Filter Holder Temperature Probe 
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4.2 Operating the Filter Holder  
 

Opening and closing the filter holder is accomplished by sliding the ball lever 

handle to the far left to open and to the far right to close.  When in the final 

closed position the ball lever handle will óclickô in place. 

 

 

        Filter holder in the open position 

 

 
 

 

   

   

 

 

 

 

 

 

 

 

 

 

 

 

 

Turn Handle to the right to close 
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Filter holder in the closed position 

 

 
 
4.3 Filter Temperature Probe 

 

The filter holder temperature probe is located in the bottom mate section of the 

filter holder and measures the temperature of the filter.  It is housed inside of a 

thermowell.  This thermowell is secured into the bottom mate and should never 

have to be removed.  The filter temperature probe can be easily threaded into 

the thermowell by hand.   

 

 

 Illustration showing filter temperature probe 
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4.4 Adjusting the Filter Holder 
 

The filter holder is factory adjusted and will likely never need adjustment.  If 

the assembly should become loose and require adjustment, perform the 

following steps: 

 

1. Loosen the drive rod nut (see item 14 in section 4.1) with a Ĳò wrench 

and turn counterclockwise a few turns. 

2. The drive rod (see item 10 in section 4.1) should now be able to be 

turned freely. 

3. To tighten the filter holder mechanism turn the drive rod in a 

counterclockwise rotation a few turns with the filter holder wrench, 

turning it out of the cam lever plate (see item 4 in section 4.1). 

4. To loosen the filter holder mechanism turn the drive rod in a clockwise 

location, turning it a few turns into the cam lever plate. 

5. Test the tightness or looseness of the drive rod by opening and closing 

the filter holder. 

6. Keep turning the drive rod until the desired tightness or looseness is 

achieved, and then tighten the drive rod nut by turning clockwise with 

the filter holder wrench securing it and the drive rod onto the cam lever 

plate. 

 

4.5 Filter Holder Maintenance 
 

The filter holder is maintenance free with the exception of tightening or 

loosening the mechanism if the system should become loose or is having an 

issue passing a leak check.   

 

There are o-rings on the top and bottom mate pieces that seal the filter cassette.  

If there appears to be a leak in the system, inspect these for wear or damage.  

Replace if needed.  See section 13.0 Maintenance for instructions on replacing 

the o-rings on the filter holder. 

 

The filter holder should be cleaned on a monthly basis to keep stray particulate 

matter from affecting sampling results.  The inside of the bottom and top mate 

and the top tube can be cleaned with distilled water or a general purpose cleaner 

and a soft cloth. 

 

 






















































































































































































































































































































