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STREAKER AIR-PARTICULATE SAMPLER S2P
DESCRIPTION

The PIXE International STREAKER™ is a time-sequeieparticulate
sampler designed to produce a continuous or tirsergelie record of one or
two aerosol size fractions especially suited for beam (PIXE), SEM and
other analyses. Simplicity of design and use ofityumaterials combine to
make it rugged and dependable.

Air flow of one liter per minute enters the inleimmoving impaction stage
(usually I0nmm cut-off) followed by a rotating impaction stageSnm cut-
off) and exits via a rotating filter stage whichretentive for the smaller
particles. (Figure 1). Sampling times and stepssiare switch selectable,
and external control is available. The STREAKERduwes a 7-mm-wide
circular track of particulate matter on an 82-mmanaeter filter.

The impaction and filter collectors are readily lgpad for their elemental
contents using ion-beam methods such as protorcénx-ray emission
(PIXE) or energy dispersive analysis (EDA) in camgtion with scanning
electron microscopy (SEM). Such analyses are auailat laboratories and
universities worldwide.
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NOTES ON OPERATION

Terms used for STREAKER Sampler parts: (top to bottom, see Fig. 2)

TOP CAP - Cap which screws onto UPPER BODY

UPPER BODY - Assembly which contains the motor

LOWER BODY - Part which twist locks onto UPPER BODY

IMPACTOR ORIFICE PLATE - Round plate holding impaction stage rectangulice
THREADED ENTRANCE DISC - Part which screws onto LOWER BODY

NOTE

Three rectangular sucking orifices are provided -1.1, 1.4, and 2.0 mm(muideer
molded on base). These may be used to adjust airflow rate faediffeatches of filters.
An additional 9 mm round orifice is supplied for discrete time sampling.

ASSEMBLY

Twist locking the UPPER to LOWER BODY is aided by alignmehthe ridge on the
lower body with colored dot on UPPER BODY followed by a twistlwidiges on the
two parts align.

Insert the IMPACTOR ORIFICE PLATE into the LOWER BODY tiicolored dots
aligned to insure that the plate will sit in its keyway and not rotate.

Complete by screwing the THREADED ENTRANCE DISK to tH@WER BODY until
it fits snugly (do not overtighten) against the IMPACTOR ORIFICE PLATE.

COLLECTION SURFACES

In the center of the IMPACTION ORIFICE PLATE a viscous oil thin coat of
petroleum jelly should be placed on the white porous 25mm disk to pravidepaction
surface of minimum particle bounce. If desired the coarse Eartoeln be collected on a
25 mm diameter PIXE International cascade impactor coated-Ka@mipling ring
(PR-1K) installed in place of the supplied porous disk. The sampling miagt be
supported by a ring support (RS-1).

Model FL-1 FRAME LOADER is provided and consists of 2 rings andppart plate

which assemble with 6 2-56 screws and two sample holding franfesnoone filter-

impactor loading for 2-size fraction sampling. For 1-size total-swdgak particulate
(TSP) measurements FL-1 is not used and the filter frarteaded directly. In typical
two-size fraction operation (see Modes of Operation, page 4) adcKapton* (golden
colored) sample frame is loaded against the plastic surfaitee dfame loader with the
Kapton* coated side up. A polycarbonate track-etch (PCTE) filter (whote9red sample
frame is loaded on the other side of the frame loader witfiltee material toward the
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inside. The two posts that accept the frames are differanteders so that there is only
one possible mounting orientation. When properly mounted the filter matleoiald rest
on the sucking orifice (see Fig. 2), and the Kapton* should be just undetheabtating
knob.

Kapton impaction surface Frame Loader ready for useg

l

/

PCTE filter

AIRFLOW

Airflow is normally vertically upward via the circular opening the THREADED
ENTRANCE DISC. Vacuum of approximately 15" of Hg (380 mm of Kdgpplied via
3/16 or 7/32 inch (4.8 or 5.6 mm) inside diameter vacuum hose (automobile vas hose
readily available type) results in a flow of about 1 liter/miinich may be measured at
either the inlet to the STREAKER (using A-1 ADAPTER) or théaust port of a
diaphragm pump. At the exhaust, ballast [such as a 25-ft (7.5 m)foasicuum hose]
may be needed to dampen pump pressure variations. A valve or othaedjolator
should be used to adjust the rate to 1.0 liter/minute to achieve ttiespparticle size
cut points. Deviation of airflow from 1.0 liter/min affects the et size cut-points of
impaction stages with the shift being inversely proportional to the square rbetftow.

PROGRAMMING

Using the tool provided (on brass knob that screws into face platsgrapling time on
the two TIME switches and set spacing between samples omnv¢h&TEPS switches
(0.25 degrees/step). Set clock switch to s, m or h for seconds, manutears. Sample
frames can hold a total of approximately 1260 single steps (see Examples below).

USING THE EXTERNAL "ON-DEMAND” STEPPING OPTION

The S2P STREAKER can be stepped using an external signal di2wieC-power
input. First, using the tool provided, set the switch to select tharidde for external
clock, and set the “time” to 01. For each external pulse the unit molve the
programmed number of steps. The front panel pushbutton switch marked rfXfeca
used to test the STREAKER for proper operation in this mode. Toesmsaper
stepping the input pulse width should be between 2 and 50 ms. It is impératipewer
be applied to the unit at all times when using the externalatonput. A simple circuit
that allows manual control is shown below. This circuit can be atiaptallow control
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JR— S2P Power Supply - Remote Control - Ammeter

by external electronics or a computer to meet users’ requatsniehe ammeter shown is
optional.

LOADING

The Frame Loader is placed on the rotating knob and secured byitigerspainer atop
the knob. Rotate the Loader counterclockwise until it stops againdboiihe of the

sucking orifice (this eliminates gear backlash and provides amadecstart point). The
hour calibration on the dial is intended only as a rough indication of position.

POWER

12 Volt Direct Current (DC) power must be supplied to the F-Connector with the center
conductor connected to the positive (+) terminal. Either batteries or power supple

be used, but the voltage must not exceed 18V or damage will result.. The short power
cable (if supplied) should have the red lead connected to “+” and the black to “—* or
ground. Users can make cables to meet the requirements of their setup using gommonl
available RF (television signal) cable and connectors. An inexpensive valimate

useful aid in verifying correct polarity before connections are made.

OPERATION- Push-on push-off switch with indicator light is located on tbe sif the
UPPER BODY

Red light Function
ON Initializes circuit
OFF Starts run

EXAMPLES

For discrete time interval sampling of 6 hours:

Set TIME 06 and clock h. Set STEPS for desired spacing (0.25 edstgm. For
example, with STEPS= 8 separate deposits will be acquiraeategree intervals for up
to 1260/8 = 157 sample deposits, each 6 hours long for a total time of 942825
days.

For continuous sampling for 7 days:

Set TIME 08 and clock m and STEPS 01. (8 minutes X 1260 steps = 10080 minutes =
168 hrs = 7 days)
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TEST -
For rapid test of any program, temporarily set clock to s.

REMINDERS
Keep all O-rings lubricated with a light coating of petroleum jelly.

Power should be supplied by a 12.6 VDC battery. If operated from a power supply, insure
that it is well filtered so that peak voltage never exceeds 18 VDC.

The nut under the impactor nozzle is factory adjustedet the spacing between the
nozzle and the impaction surface for the proper particle-sizpaint. DO NOT adjust
this nut as it will affect the particle cut points If the nozzle is removed, ensure that it is
pushed against the nut when reinstalled.

MODES OF OPERATION

A. TWO SIZE FRACTION

This mode uses the inlet impactor, rotating impactor, and rotalteg. A FRAME
LOADER (FL-1) holds both the rotating Kapton* impaction surface (SF-g#lden
colored) and the rotating PCTE filter (SF-1N4, white) for eadearfing and protection
during handling. In this full configuration particles greater tharmiDare captured on
the INLET IMPACTION DISC, the range 2.5 to h@n on the rotating impaction surface
and those less than 21 on the rotating filter.

B. TOTAL SUSPENDED PARTICULATE (TSP)

Total suspended particulate samples are obtained by removingedtengular-slot
impactor nozzle from the IMPACTOR ORIFICE PLATE and loading ory
STREAKER Frame with PCTE filter. Note that the nut under thpaictor nozzle is
factory adjusted to set the spacing between the nozzle andphetiom surface for the
proper particle-size cut point. DO NOT adjust this nut.

C. FINE FRACTION VIA STACKED FILTERS

Remove the IMPACTOR ORIFICE PLATE and replace it with T EREAKER Frame
with 8-nm pore-size PCTHlter covering the entire frame (no cut-outs for the knob). Air
enters via the 8w filter at low face velocity so that coarse particles Ya&bd.5mm) are
removed and the rotating filter collects the fine fraction. Timgle closely approximates
the usually accepted criterion for inhalable particles.

D. OPTIONAL PREIMPACTOR STAGES

The STREAKER is designed to accept PIXE International cascade impagies &n the
air inlet. Standard and custom impactor stages can be added if a pre-impadesmers.
Please see our web site or contact us for more information on these parts.

*Kapton is a registered trademark of Dupont Corporation
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CONSUMABLES & ACCESSORIES AVAILABLE

SF-1N4 Sample holding frame with Gmwh PCTE filter

SF-IK Sample holding frame with coated Kapton*

SF-1N8 Sample holding frame witm® PCTE filter

SF-I Sample holding frame (ONLY)

FL-1 Frame Loader - holds SF-1N4 and SF-1K for loading

FM-5 Flowmeter-variable area 5” (12.7 cm) scale 0.3 to 2.2 liter/min

A-1 Adapter - adapts input to vacuum hose for flow or pressure measurement

SPECIFICATIONS
Weight - 1 Ib 10 oz (0.75 kg)
Size - 5” diameter x 7” (12.7 cm diameter x 17.8 cm)

Pump requirement - Vacuum approx. 15" Hg (380 mm of Hg) at 1 liter/min at sea level
Impactor cut-points - Inlet 10m

Moving 2.5mm
Quartz timing

Sampling duration - discrete: 1 sec to 99 hrs
or quasi-continuous mode

Sampling range = 315 degrees (1260 steps) on 82-mm diameter filter
Stepping motor 7.5 degrees reduced by 30:1 gear yields 0.25 degrees/step

Power requirement: 12.6 VDC, F connector (+ center) quiescent | < 10 mA,
operating | < 200 mA

Constructed of electrically-conductive, UV-resistant polymer

WARRANTY

Any defect in material or workmanship will be repaired or replaced for 90fatags
delivery date.
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Figure 1
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Cross-sectional view of a Streaker sampler confiduor two-
sizefraction operation. Arrows indicate airflow. Airagse:
through the non-rotating pre-paction stage (A), where partic
larger than 1Grm are deposited. The air then flows througl
impactor slit (B) where particles larger than 8rb are deposite
on a moving coated Kaptoridil. Next the air flows through tt
rotating filter stage (C) where particles smalleaurt 2.5nmm are
deposited. TSP and firfeaction operating modes are a
available (see manual).
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Figure 2
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