
that functions as a notch (band-stop) fil-
ter can satisfy this need because as the
signal frequency is varied across the fre-
quency range for which the filter is de-
signed, the scattering parameters vary
over the ranges of values between the
extremes of total reflection and total
transmission.

A notch-filter reference standard in
the form of a rectangular-waveguide in-
sert that has a size and shape similar to
that of a material specimen is advanta-
geous because the measurement con-
figuration used for the reference stan-
dard can be the same as that for a
material specimen. Typically a speci-

men is a block of material that fills a
waveguide cross-section but occupies
only a small fraction of the length of
the waveguide. A reference standard of
the present type (see figure) is a metal
block that fills part of a waveguide cross
section and contains a slot, the long di-
mension of which can be chosen to tai-
lor the notch frequency to a desired
value. The scattering parameters and
notch frequency can be estimated with
high accuracy by use of commercially
available electromagnetic-field-simulat-
ing software. The block can be fabri-
cated to the requisite precision by wire
electrical-discharge machining. In use,

the accuracy of measurements is deter-
mined by comparison of (1) the scatter-
ing parameters calculated from the
measurements with (2) the scattering
parameters calculated by the aforemen-
tioned software.

This work was done by Kevin M. Lambert
and Carol L. Kory of Analex Corp. for Glenn
Research Center. Further information is con-
tained in a TSP (see page 1).

Inquiries concerning rights for the commer-
cial use of this invention should be addressed to
NASA Glenn Research Center, Innovative
Partnerships Office, Attn: Steve Fedor, Mail
Stop 4–8, 21000 Brookpark Road, Cleveland,
Ohio 44135. Refer to LEW-18137-1.

A Two-Piece Screens for Decontaminating Granular Material
These are more effective than are single-piece screens.
Marshall Space Flight Center, Alabama

Two-piece screens have been designed
specifically for use in filtering a granular
material to remove contaminant parti-
cles that are significantly wider or longer
than are the desired granules. In the
original application for which the two-
piece screens were conceived, the granu-
lar material is ammonium perchlorate
and the contaminant particles tend to
be wires and other relatively long, rigid
strands. The basic design of the two-
piece screens can be adapted to other
granular materials and contaminants by
modifying critical dimensions to accom-
modate different grain and contami-
nant-particle sizes.

A two-piece screen of this type con-
sists mainly of (1) a top flat plate perfo-
rated with circular holes arranged in a
hexagonal pattern and (2) a bottom
plate that is also perforated with circu-
lar holes (but not in a pure hexagonal
pattern) and is folded into an accordion
structure. Fabrication of the bottom
plate begins with drilling circular holes
into a flat plate in a hexagonal pattern
that is interrupted, at regular intervals,
by parallel gaps. The plate is then

folded into the accordion structure
along the gaps. Because the folds are
along the gaps, there are no holes at the
peaks and valleys of the accordion
screen. The top flat plate and the bot-
tom accordion plate are secured within
a metal frame. The resulting two-piece
screen is placed at the bottom opening
of a feed hopper containing the granu-
lar material to be filtered.

Tests have shown that such long, rigid
contaminant strands as wires readily can
pass through a filter consisting of the flat
screen alone and that the addition of the
accordion screen below the flat screen
greatly increases the effectiveness of re-
moval of wires and other contaminant
strands. Part of the reason for increased
effectiveness is in the presentation of the
contaminant to the filter surface. Testing
has shown that wire type contamination
will readily align itself parallel to the ma-
terial direction flow. Since this direction
of flow is nearly always perpendicular to
the filter surface holes, the contamina-
tion is automatically aligned to pass
through. The two-filter configuration re-
duces the likelihood that a given contam-

inant strand will be aligned with the flow
of material by eliminating the perpendi-
cular presentation angle. Thus, for wires
of a certain diameter, a two-piece screen
is 20 percent more effective than is the
corresponding flat perforated plate
alone, even if the holes in the flat plate
are narrower.

An accordion screen alone is similarly
effective in catching contaminants, but
lumps of agglomerated granules of the
desired material often collect in the val-
leys and clog the screen. The addition of
a flat screen above the accordion screen
prevents clogging of the accordion
screen. Flat wire screens have often been
used to remove contaminants from gran-
ular materials, and are about as effective
as are the corresponding perforated flat
plates used alone.

This work was done by Douglas Backes,
Clay Poulter, Max Godfrey, Melinda Dutton,
and Dennis Tolman of Alliant Techsystems
Inc. for Marshall Space Flight Center. For
more information, contact Sammy Nabors,
MSFC Commercialization Assistance Lead, at
sammy.a.nabors@nasa.gov. Refer to MFS-
32496-1
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