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Guidelines for Specifying HPC Sofiai-e

Executive Summary

This document describes the results of a task force convened to determine what types of system software and tools were
sufficiently important to warrant implementation across multiple vendors and machine types. The group included
representatives from a wide range of user sites, as well as from the software development groups at vendor sites.
Together, they established key software requirements, identified priorities for different types of user organizations, and
formulated the requirements into language suitable for direct inclusion in procurements and requests-for-bids.

The report is structured into four sections. The first discusses the formation and objectives of the task force and the
processes used to arrive at consensus. Part 2 outlines the group’s assumptions about how software will be speeified on
RFPs for parallel and clustered computers, In the next section, a tabular summary describes the requirements and the
priority rank that was assigned to each. Part 4 presents the wording that is recommended for specifying each software
element. Examples of how the requirements might be applied for various RFP scenarios, are in the appendices, which
also provide vendor estimations of the level-of-effort required to develop and supply each requirement.

The task force was sponsored by the Parallel Tools Consortium and the National Coordination Office for Computing,
Information, and Communication. It was funded by grants from DoD HPC Modernization Program (NAVO Major
Shared Resource Center), U.S. Department of Energy, National Science Foundation, NASAS Ames Research Center,
and Defense Advanced Research Projects Agency.

The report is available in printed form as Technical Report CSTR99-80-01, from the Department of Computer Science,
Oregon State University. For electronic formats, visit the Website at
httw: /Iw-ww.nacse. orq /distributions /HPCreats.
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implied, or assumes any legal liability or responsibility for
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warp yarns, which are those threads which run lengthwise

in a woven fabric, are subjected to a slashing process,

wherein the warp yarns are drawn through a size solution,

dried, and separated. The size solution is a

5 protective coating which is applied to the warp yarns to

promote better processing of the yarns in the subsequent

weaving operation. The size.solution holds the threads

together, weights the

from being chafed and

10 typically consists of

threads, and prevents the threads

broken by the loom. Size solution

size chemicals, such as starch or

PVA (polyvinyl alcohol), dispersed in water and may also

include other additives which are well known in the art.

The size solution is applied to the warp yarns by a

slasher apparatus. A slasher typically comprises a size

15 box containing the size solution and a set of rollers for

guiding the warp yarns through the size solution. In a

conventional system, the yarns pass under an immersion

roller, immersing the yarns in the size solution, and

then between a pair of pressure rollers which presses the

20 size solution into the yarns and removes some of the

excess water of the size solution from the yarns. The
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slashing process may further include a desizing step

which the size chemicals are removed from the yarns.

in

In

a desizing process, the desizing agent replaces the size

solution in the size box.

After the size solution is applied to the warp

yarns, the sized yarns are subjected to a drying process.

Conventionally, yarns are dried by passing them through

hot air and/or over heated rollers or cans which

evaporate most of the water. The energy required to dry

the yarns is a function of the water content of the size

solution and the process by which the size solution is

applied to the yarns. The drying process causes adjacent

ends or strands to stick together due to excess size

solution. Thus , the drying process bonds the warp yarns

15 together.

A leasing apparatus splits

separates the adjacent ends for

the dried yarns and

subsequent feeding into a

weaving machine. Generally, a leasing apparatus

lease rods or separator bars. The bonds between

20 yarns created by the drying process are

the warp sheets over and/or under lease

includes

the warp

broken by passing

rods and/or

combs.
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One problem associated with the conventional

slashing process is the

dry the sized yarns and

cost . A second problem

high amount of energy required to

the corresponding operational

is damage caused to the yarns by

5 the leasing apparatus, which, as discussed above, tears

or busts the warp yarns apart, often resulting in broken

or weakened yarns and negatively effecting the quality of

the size coating.

To reduce the amount of energy required to dry the

10 sized yarns, several prior art solutions have focused on

using a highly concentrated size solution. However, a

size solution of high concentration also has a high

viscosity which impairs the effectiveness of the pressure

rollers to press the size solution into the yarns and

15 results in the formation of an excess sizing layer on the

surface of the yarns. The excess sizing layer further

hinders the

rollers and

drying process as the sizing collects on

creates an uneven coating on the yarns.

Another prior art solution is to meter the amount of

20 size solution applied to the yarns. For example, the

amount of size solution applied to the yarns may be

limited by configuring the pressure rollers such that
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only the

solution

bottom roller is partially immersed in the size

and advances against a blade to remove excess

size solution

art solutions

prior to coating the yarns. Other prior

include increasing the pressure of the

5 pressure rollers, squeezing the yarns at least twice, or

applying the size solution to only one side of the warp

yarns, whereby the water content in the sized yarn

becomes less and the yarns can be dried more rapidly

resulting in the consumption of heat energy being

10 reduced.

There exists a significant and continuing demand for

a slashing process

reduced cost while

which requires less energy at a

providing effectively sized and

separated yarns for introduction into

15 operation.

Therefore, in view of the above,

the present invention is to provide a

the weaving

a basic object of

method for slashing

20

warp yarns which results in a reduction in water usage,

energy, and thus, cost.

Another object of this invention is to provide a

method for slashing warp yarns which uses an improved

size box, namely, an acoustic resonance box. The

6
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acoustic resonance box contains the size solution and

includes an array of acoustic transducers

the exterior of the box for generating an

pressure field within the size solution.

in contact with

acoustic

The acoustic

5 resonance box allows highly concentrated size solutions

to be used, by effectively and continuously agitating the

size solution for uniform application and penetration of

the size onto the warp yarns.

Yet another object of the invention is to provide a

10 method for separating adjacent warp yarns by passing the

yarns over and/or under lease rods which apply a shearing

motion to the yarns at an ultrasonic frequency.

Additional objects, advantages and novel features of

the invention will be set forth in part in the

15 description which follows, and in part will become

apparent to those skilled in the art upon examination of

the following or may be

invention. The objects

learned by practice of the

and advantages of the invention

may be realized and attained by means of instrumentation

20 and combinations particularly pointed out in the appended

claims.
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BRIEF SUMMARY OF THE INVENTION

The present invention relates to a method and

apparatus for preparing warp yarns for weaving

operations, and particularly to a slashing process which

5 includes the steps of sizing and/or desizing the yarns in

an acoustic resonance box and separating the yarns in a

leasing apparatus comprised of a set of acoustically

agitated lease rods.

Briefly, the sizing step includes guiding the yarns

10 by conventional rollers through an acoustic resonance box

which contains a size solution. An acoustic pressure

field is generated within the size solution by

positioning one or more acoustic transducers against the

exterior of the box. Ultrasonic waves resulting from the

15 acoustic pressure field continuously agitate the size

solution to effect greater mixing and more uniform

application and penetration of the size solution onto the

yarns. Thus, less excess size solution resides on the

surface of the yarns, and a higher viscosity size

20 solution can be used, reducing water usage and the amount

of energy needed to dry the sized yarns.
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In the separating step, the sized yarns are passed

over and under a series of lease rods, wherein an

extensional acoustic wave is generated and propagates

through each lease rod, producing shear deformation on

5 the surface of the rod. The shearing motion effectively

separates the yarns without breaking or weakening the

strands.

BRIEF DESCRIPTION OF THE DRAWINGS

The appended claims set forth

10 which characterize the invention.

itself, as well as further objects

those novel features

However, the invention

and advantages

thereof, will best be understood by reference to the

following detailed description of a preferred embodiment

taken in conjunction

15 where like reference

with the accompanying drawings,

characters identify like elements

throughout the various figures, in which:

FIG. 1 is a plan view of the apparatus for sizing

and separating yarns; and

FIG. 2 is a plan view of the acoustic leasing

20 system.



DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a method and

apparatus for preparing warp yarns for weaving

operations, and particularly to a slashing process which

5 includes the steps of

an acoustic resonance

sizing and/or desizing the yarns in

box and separating the yarns in a

leasing apparatus comprised of a set of acoustically

agitated lease rods.

Referring now to the drawings, Fig. 1 is a plan view

10 of the apparatus for sizing and separating the yarns.

The system for sizing the yarns 10 comprises an acoustic

resonance box 12 which contains the size solution. Size

solution flows into and out of the acoustic resonance box

12 through flow channels 14 and 16, respectively. An

15 acoustic field is generated in the size solution by

positioning one or more acoustic transducers 18 against

an exterior surface 20 of the acoustic resonance box 12.

In the preferred embodiment, the acoustic transducers are

microphones 18 which generate an acoustic pressure field

20 within the size solution. The acoustic pressure field

produces ultrasonic waves having a frequency greater than

20 Khz, which agitate the size solution, continuously
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mixing the size solution and allowing for a more uniform

application, absorption, and penetration of the size

solution onto and into the yarns 22. In addition,

conventional rollers 24 are provided for guiding the warp

yarns 22 through the size solution.

Importantly, by using an acoustic field, higher

viscosity size solutions can be used, allowing for an

increase in the concentration of size chemicals and a

lowering of the concentration of water in the size

10 solution. Thus , a reduction in water usage is achieved,

and the energy required to dry the sized yarns will be

conserved.

Next, the sized yarns are subjected to a

conventional drying process 26. The yarns are passed

15 under a microwave applicator 28 and over heated rollers

30, whereby a substantial amount of the water of the size

solution on the yarns is evaporated.

The dried yarns are separated by the acoustic

leasing system 32 which comprises a series of lease rods

20 34, wherein each lease rod 34 is connected to a

transducer 36 which generates an acoustic wave that is

propagated along the longitudinal axis of the lease rod.
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Conventional electroacoustic transducers 36, commonly

made from a piezoelectric element, are used to convert

electrical pulses to mechanical energy which in turn

generate acoustic waves. The frequency of the acoustic

5 wave is dependent upon the frequency of the applied

electric potential and the characteristics of the

piezoelectric element. In this preferred embodiment, a

piezoelectric element 36 made of ceramic material is

attached to one end of each lease rod 34. A pulser 38

10 applies an alternating electric potential across the

piezoelectric element 36 causing the piezoelectric

element 36 to vibrate. The vibration of the

15

piezoelectric element 36 produces acoustic waves in the

corresponding, attached lease rod 34.

Importantly, the acoustic waves are extensional.

The waves travel through the lease rod in a direction

substantially parallel to the longitudinal axis of the

lease rod 34, as shown in Fig. 2. The extensional waves

create shear deformation on the surface of the lease rod

20 34. As the yarns 22 are guided over and/or under the

lease rods 34, the yarns are subjected to the shearing

motion and are thus caused to split and become detached

12



from adjacent yarns.

It is understood that the acoustically vibrated

lease rods may be used to separate the warp yarns prior

to or after subjecting the yarns to a drying step, which

5 may include but is not

microwave applicators,

limited to passing the yarns under

through hot air, and/or over

heated rollers or cans, whereby a substantial amount of

the water is evaporated.

It is further understood that conventional controls

10 may be used to monitor

process, including the

certain aspects of the slashing

condition of the yarns, the

pressure exerted by rollers, the temperature of the

drying step, and the speed and the tension of the warp

15

yarns.

The foregoing description of a

of the invention has been presented

preferred embodiment

for purposes of

illustration and description. It is not intended to be

exhaustive or to limit the invention to the precise form

disclosed, and obviously many modifications and

20 variations are possible in light of the above teaching.

The embodiments described explain the principles of the

invention and practical applications and should enable
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others skilled in the art to utilize the invention in

various embodiments and with various modifications as are

suited to the particular use contemplated. While the

invention has been described with reference to de~ails of

the illustrated embodiment, these details are not

intended

scope of

appended

to limit the scope of the invention, rather the

the invention is to be defined by the claims

hereto.
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ABSTRACT

, ,,>,,.. , 45

A slashing process for preparing warp yarns for

weaving operations including the steps of sizing and/or

desizing the yarns in an acoustic resonance box and

separating the yarns with a leasing apparatus comprised

of a set of acoustically agitated lease rods. The sizing

step includes immersing the yarns in a size solution

contained in an acoustic resonance box. Acoustic

transducers are positioned against the exterior of the

box for generating an acoustic pressure field within the

size solution. Ultrasonic waves that

acoustic pressure field continuously

solution to effect greater mixing and

result from

agitate the

more uniform

the

size

application and penetration of the size onto the yarns.

The sized yarns are

yarns over and under

transducers generate

longitudinal axis of

then separated by passing the warp

lease rods. Electroacoustic

acoustic waves along the

the

motion on the surface of

yarns.

lease rods, creating a shearing

the rods for splitting the
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