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5474653

METHOD FOR CONTROLLING
SOLID PARTICLE FLOW IN AN
EVAPORATOR

Bostjancic Joseph J  Renton, WA, UNITED
STATES assigned to Ionics Incorporated

A method for use in an evaporator for selectively
controlling the flow of solid particles within the
evaporator. The method provides for the
separation of solids from a liquid through the use
of a separation chamber having a plurality of
apertures, each of which has a critical size. In the
separation chamber, solid particles which are
larger than a critical size are separated from the
remainder of the solution. The separated particles
exit the separation chamber via a bypass conduit
for circulation directly to the sump of the
evaporator for recombining with the separated
liquid portion which passed through the separation
chamber and was subsequently concentrated in the
heat exchange tubes. The method prevents solid
particles from clogging the system and allows for
continuous circulation of the solution and solid
particles.

5476143

WELL SCREEN HAVING SLURRY
FLOW PATHS

Sparlin Derry D; Nagaoka Tadayoshi; Ashton Jeff
Spring, TX, UNITED STATES assigned to
Nagaoka International Corporation

A well screen having slurry flow paths enclosed
therein includes support rods extending in the axial
direction of the screen disposed cylindrically at a
predetermined interval in the circumferential
direction of the screen, a wire wound on the outer
periphery of said support rods so as to form slits of
a predetermined width, one or more flow paths for
gravel-containing slurry provided inside of the
wire and extending in the axial direction of the
screen, and openings for communicating the flow
paths with the outside of the screen. Lowering and
lifting of the screen through a wellbore can be
made smoothly without interfering of the slurry
flow paths with the wellbore and installation of the
screen can thereby be facilitated.

5476370

OIL PUMP SUBJECT TO PUMPING
A TWO PHASE FLOW

Wood Russell E  Fayetteville, NY, UNITED
STATES assigned to Carrier Corporation

In a lubrication system subject to two phase flow,
the oil pump is provided with a capacity such that
it can always pump sufficient oil plus the
refrigerant and/or excess oil. The excess oil and/or
outgassed refrigerant is vented to provide the
desired Iubricant flow.

5479020

METERING DEVICE FOR A FLUID

Mohn Frank London, UNITED KINGDOM
assigned to Framo Developments (UK) Limited

PCT No. PCT/GB92/02072 Sec. 371 Date Jul. 6,
1994 Sec. 102(e) Date Jul. 6, 1994 PCT Filed
Nov. 10, 1992 PCT Pub. No. W093/10439 PCT
Pub. Date May 27, 1993. A metering device for
multiphase fluid, for example, crude oil, comprises
a gamma or X-ray densitometer incorporating
windows for the metering radiation of boron
carbide. The boron carbide windows can be
provided by a sleeve guiding the fluid flow, the
sleeve being reinforced by a thin external layer of
carbon fiber embedded in epoxy resin.
Alternatively, a steel tube receiving the fluid flow
has aligned transverse apertures containing plugs
of boron carbide.

5479957

SLUDGE PIPELINE
LUBRICATION SYSTEM

Crow Harry; Anderson Thomas M; Kelly Scott;
Atherton Terr; Schmidt Larry  Richfield, CT,
UNITED STATES assigned to Schwing America
Inc

A system for lubricating a plug flow of high
viscosity material in a pipeline is disclosed. The
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system includes first and second pipes through
which the plug flow of high viscosity material is
pumped. The first pipe has a flange which is
positioned adjacent a flange of the second pipe. A
plurality of bolts, attached to the flange of the first
pipe and to the flange of the second pipe, connect
the first pipe to the second pipe. A lubrication
spool is positionable in a first location between the
flange of the first pipe and the flange of the second
pipe for lubricating the plug flow of high viscosity
material. The lubrication spool is removable from
the first position without completely disconnecting
the first and second pipes. The lubrication spool
includes a first spool section which is located
immediately adjacent the flange of the first pipe
while in the first position and a second spool
section immediately adjacent the first spool
section. The second spool section is also located
immediately adjacent the flange of the second pipe
while in the first position. An aperture in the first
and second spool sections provides a passage for
the plug flow of high viscosity material being
pumped between the first and second pipes. An
annular reservoir, formed between the first and
second spool sections, distributes lubricant. An
inlet supplies lubricant to the reservoir. A
circumferential lubrication passage, formed
between the first and second spool sections,
applies a uniform ring of the lubricant to the plug
flow of high viscosity material being pumped
through the lubrication spool aperture. The
circumferential lubrication passage provides a
fluid path between the annular reservoir and the
aperture.

5485743

MICROWAVE DEVICE AND
METHOD FOR MEASURING
MULTIPHASE FLOWS

Taherian M Rez; Habashy Tarek Ridgefield, CT,
UNITED STATES assigned to Schlumberger
Technology Corporation

A method for measuring multiphase flows in a
conduit using series of microwave antennae
arranged around the circumference of the conduit
so as to transmit microwave energy into, or detect
propagated microwave energy in the conduit, the
method including the steps of: transmitting
microwave energy from each antenna in turn while
detecting  microwave  energy at  the

non-transmitting antenna and integrating the
results from all antennae so as to characterize the
flow in the conduit. Apparatus for performing the
method includes means for exciting each antenna
in turn to transmit microwave energy into the pipe
and means for detecting microwave energy at the
non-transmitting antennae, and means for
integrating the results from all transmitters to
characterize the flow in the conduit.

5486328

EXTRUSION SURGE SUPPRESSOR
AND METHOD

Luker Keith Little Falls, NJ, UNITED STATES
assigned to Randcastle Extrusion Systems Inc

An apparatus and method for extruding an
elastomeric polymer which is subject to periodic
pressure surges. The apparatus includes a barrel
having an upstream portion and a downstream
portion, a hopper positioned for delivering
polymer to the upstream portion of the barrel, a
shaft rotationally mounted within the barrel and a
drive means for rotating the shaft. The shaft has a
conveying screw flight for conveying polymer
downstream from the hopper through the barrel.
The barrel has a discharge port located
downstream of the hopper. A surge suppressor is
provided on the shaft for reducing the pressure and
flow rate surges in the polymer. The surge
suppressor includes a screw flight downstream of
the discharge port for urging the polymer upstream
toward the discharge while permitting a portion of
the polymer to flow downstream into the surge
suppressor. A polymer seal is provided
downstream of the surge suppressor.

5488224

SYSTEM FOR CHARACTERIZING
FLOW PATTERN, PRESSURE AND
MOVEMENT OF A FLUID

Fagan John E; Sluss James; Hassell John W;
Mears R Brian; Beason Ronnie; Wilkinson Sonja;
Lear Tommy; Tan Kok S Norman, OK, UNITED
STATES assigned to Gas Research Institute

A system for characterizing the pressure,



PatentsALERT 125

temperature, movement and flow patterns of a
fluid under high pressure within a test cell. The test
cell is lined internally with adjustable rock facings.
Pressure is measured within the test cell using a
device employing pressure-distortable optical
fibers. Fluid velocity, flow direction, and
filter-cake buildup are measured with laser
Doppler velocimetry. The flow pattern of the fluid
is viewed using corresponding arrays of
transmitting and receiving optical fibers.
Temperature of the fluid is estimated using a
combination of thermal sensors. The pressure,
velocity,viewing and temperature systems are
integral to the rock facings of the test cell.

5490769

VARIABLE CAPACITY SCROLL
TYPE FLUID DISPLACEMENT
APPARATUS

Calhoun John L Dallas, TX, UNITED STATES
assigned to Sanden International (U S A ) Inc

An infinitely variable scroll-type fluid
displacement apparatus comprises an orbiting
scroll having a spiral element interfitted with a
spiral element of a base scroll. The orbiting scroll
and the base scroll are both rotatably disposed in
the compressor housing and operationally
connected through a rotation prevention
mechanism. The orbiting scroll is continuously
driven by a drive shaft, even when fluid is not
displaced through the scroll-type fluid
displacement apparatus. The base scroll is
mounted on a carrier which has magnetic rotor
elements extending in close proximity to an
electromagnet. When the electromagnet is
energized, an attraction force is generated between
the electromagnet and the magnetic rotor elements,
thereby imparting a braking force to the base
scroll. Depending on the amount of braking force
imparted to the base scroll, the capacity of the
scroll-type fluid displacement apparatus can be
infinitely varied.

5491733

NUCLEAR FUEL ROD ASSEMBLY
APPARATUS

Patterson John; Cooke George C;Yates Jack;
Bjornard Trond Richland, WA, UNITED
STATES assigned to Siemens Power Corporation

The present invention provides a fuel rod for a
light water nuclear reactors that comprises a
part-length fuel rod and an extension tube having
at least one wall member defining an enclosed flow
path therethrough, the extension tube being
coupled to a portion of the part-length fuel rod so
as to be disposed axially above the part-length fuel
rod, and including at least one inlet opening, for
allowing fluid that surrounds the rod and initially
comprises a two phase mixture of steam and liquid,
to enter the enclosed fluid path and at least one
outlet opening located above the inlet opening, the
extension tube includes means for separating at
least some of the steam located in the fluid from
the liquid located therein. The improved fuel rod
allows steam to bypass the upper active portions of
the fuel assembly. A coolant diverter is positioned
in a spacer of a nuclear fuel rod assembly in the
large subchannel above a part length fuel rod for
increasing the hydraulic resistance of the large
subchannel and for separating liquid from two
phase flow.

5492176

METHOD FOR TREATING
FORMATIONS TO PLUG FLOW

Yeh Charles S; Strom E Thomas; Cox Larry L
Plano, TX, UNITED STATES assigned to Mobil
Oil Corporation

A method for plugging a zone of a subterranean
formation to block flow therethrough. A specific
plugging solution comprised of an allyl monomer
and an initiator is injected into the zone where it is
allowed to set at an elevated temperature to harden
and form a flow-blocking solid. The allyl
monomer is an allyl ester selected from the group
of diallyl orthophthalate, diallyl isophthalate,
diallyl terephthalate, diallyl benzenephosphonate,
diethylene glycol bis(allyl carbonate) and other
known allyl monomers and the initiator is
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preferably a peroxy compound (e.g. benzoyl
peroxide, diisopropyl peroxydicarbonate, etc.) or
an azo compound (e.g. 4,4"-azobis(4-cyanovaleric
acid). A diluent such as an alcohol (e.g. isopropyl
alcohol or isobutyl alcohol) or a mutual solvent
(e.g. ethylene glycol monobutyl ether, diacetin,
triacetin, acetone, etc.) and a coupling agent (e.g.
an organofunctional silane) may be added if
needed.

5492276

METHOD AND MEANS FOR
MERGING LIQUID STREAMS

Kaylor Joseph B Manassas, VA, UNITED
STATES assigned to Valkyrie Scientific Propritary
LC

A plurality of relatively high pressure, but low
velocity, liquid entry streams, that may be of
different pressures and flow rates, are directly
combined to form a single exit stream of higher
velocity but lower pressure by merging the streams
in a waterway having an elongated, generally
ovoid shape. The entering streams are arranged in
an equi-spaced relationship about the longitudinal
axis of the waterway, and the cross-section of each
entering stream is configured as an ellipse that is
oriented with the major ellipse axis generally
parallel to the waterway longitudinal axis, but
offset therefrom by a small angle. The entering
streams mesh and rotate within the waterway to
form a unified exit stream.

5494067

DEVICE FOR REGULATING AND
DAMPING A MULTIPHASE FLOW

Levallois Emil Courbevoie, FRANCE assigned to
Institut Francais du Petrole

The characteristics of a device for regulating and
damping the composition fluctuations of a
multiphase flow comprising a tank or surge drum
and a sample tube located between a source of
effluents and a multiphase pump are optimized by
selecting the volume of the tank and the
distribution of the apertures of the sample tube so
as to define an average level around which the

level of the liquid-gas interface is stabilized and so
that the volume of the liquid phase corresponding
to this average level is at least equal to the volume
of liquid necessary to discharge any foreseeable
volume of gaseous phase coming from the source
of effluents. In case of a large volume of gaseous
phase, an unpierced tube is introduced inside the
sample tube.

5502161

METHOD FOR THE PRODUCTION
OF FREE-FLOWING
TETRAFLUOROETHYLENE
POLYMER MOLDING POWDERS

Harvey Leonard W; Martin Eric N
Downingtown, PA, UNITED STATES assigned to
ICI Americas Inc

An improved process for preparing free flowing
tetrafluoroethylene (TFE) polymer powders is
disclosed in which a TFE polymer powder is (1)
wetted with an aqueous solution containing a
wetting agent selected from the group consisting of
(a) ethylene glycol ethers, (b) propylene glycol
ethers and (c) diols or triols, (2) agglomerated and
(3) dried.

5505390

TWO STAGE HAMMER MILL
WITH PARTICLE SEPARATOR

Rodgers Charles C Baker City, OR, UNITED
STATES

A two stage hammer mill which reduces recycled
glass and its associated contaminants to small glass
particles in the 100-800 grit size range and waste.
The glass grinder is of light weight, modular
construction, such that it may be taken apart,
relocated, and restored to operation quickly and
easily. A modular design also allows it to be easily
cleaned and reconfigured to produce aggregate of
selectable size. Located on separate rotors,
installed in separate grinding chambers, the two
hammer mills are spaced apart from one another
and mounted within a common housing. The first
stage provides a relatively coarse reduction of the
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material flow, which then passes into the
secondary grinding chamber where the material is
further ground. The design of the hammers in this
hammer mill are such that they entrain a large
quantity of air, accelerate it to high velocity, and
drive the mixture of air and material through the
system, entraining small, medium and large sized
particles. Vacuum pressure is utilized to enhance
particle flow through the system and to provide for
more precise separation of the finished product as
well as separating contaminants from the ground
glass. A shaker screen is also employed to
facilitate the separation process. Paper shredders
are utilized to enhance paper removal.

5505595

SCROLL TYPE FLUID
DISPLACEMENT APPARATUS
HAVING AXIAL MOVEMENT
REGULATION OF THE DRIVING
MECHANISM

Fukui Tsuyoshi Isesaki, JAPAN assigned to
Sanden Corporation

A scroll-type fluid displacement apparatus
includes a compressor housing,which contains a
compression mechanism and a driving mechanism
operatively connected to one another. The
compression mechanism includes a fixed scroll
and an orbiting scroll interfitting at angular and
radial offsets, and a rotation preventing mechanism
which prevents rotation of the orbiting scroll
during its orbital motion. The driving mechanism
includes a drive shaft axially disposed within the
housing and rotatably supported by an inner block,
which is fixedly disposed within the housing. An
axial movement regulating mechanism for
regulating an axial movement of the driving
mechanism is disposed between the inner block
and an internal component of the compressor
axially spaced from the inner block. The regulating
mechanism includes an annular flange extending
from an exterior surface of the drive shaft and a
shim which is detachably disposed either between
the annular flange and the inner block or between
the annular flange and the internal component.

5505854

TWO CONTINUOUS FILTRATION
SYSTEM FOR SUPPLYING
FILTRATE TO AUTOMATIC
ANALYZERS

Glover Robert L; Moser Robert E; Meserole
Frank; Richardson Carl; Maybach Gerard; Maller
Gordo; Hanley Timothy; King Thomas
Southlake, TX, UNITED STATES assigned to
Electric Power Research Institute

A continuous filtration system for supplying an
uninterrupted supply of filtrate from a
solids-containing industrial process suitable for use
by on-line automatic analyzers is provided. The
continuous filtration system, which is particularly
useful for filtering flue gas desulfurization process
slurry to produce a solids-free filtrate for
autoanalysis, includes a pair of filters connected in
series which concurrently receive a tangential flow
of slurry into the filter head that is discharged
perpendicularly through a filtrate head. An
automatic flushing system is provided to keep the
filter membranes free of solid particles. An
optional autoanalyzer for unfiltered slurry may
also be included in the system.

5507858

LIQUID/GAS SEPARATOR AND
SLUG FLOW ELIMINATOR AND
PROCESS FOR USE

Jepson William P Athens, OH, UNITED
STATES assigned to Ohio University

An apparatus and method for separating the liquid
phase and the gas phase of a liquid/gas mixture
and for substantially eliminating slug flow is
provided. The apparatus includes a housing
containing a separation table positioned in an
inclined position within the housing. The
liquid/gas mixture flows into the housing through
an inlet and spreads over the surface of the
separation table. As the mixture spreads over the
table, entrained gas is released and the liquid is
decelerated. The separated liquid and gas then pass
through orifices in the separation table and are
separately discharged from the housing. In a
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second version, a plurality of separation tables may
be contained in the housing.

5508323

METHOD FOR IMPARTING FIRE
RETARDANCY TO ORGANIC
RESINS

Romenesko David J; Buch Robert Midland, MI,
UNITED STATES assigned to Dow Corning
Corporation

A free-flowing silicone polymer powder, having an
average particle size of 1 to 1000 microns and
prepared by mixing a polydiorganosiloxane with a
silica filler, is uniformly dispersed in an organic
resin using conventional equipment, such as a
single screw or, preferably, a twin screw extruder.
When employed at a concentration of about 0.5 to
25 parts by weight of powder per 100 parts by
weight of resin, a significant improvement in the
burn character of the modified resin is obtained
such that the rate of heat release, generation of
smoke and evolution of toxic carbon monoxide gas
is significantly reduced relative to the unmodified
resin.

5510247

CENTRIFUGAL MULTIPHASE
SYSTEMS AND METHOD FOR
USING THE SAME

Komives Clair; Russell Alan  Pittsburgh, PA,
UNITED STATES assigned to University of
Pittsburgh

Centrifugal systems and methods of use thereof are
provided. The systems and methods provide
two-phase extraction/reaction and separation in a
single operational unit. The systems are easily
scalable and operable in a continuous manner.
Also provided is a system and method for effecting
catalytic reactions in an organic/reverse micelle
system.

5511626

HYDRAULICALLY OPERATED
SUBSOIL DISPLACEMENT
APPARATUS

Steen Henri Hjallerup, DENMARK assigned to
Breakers A/S

A hydraulically operated mole has a reciprocating
hammer operated by means of an impact
mechanism which may be readjusted from forward
to backward wiring by displacement of a valve
tube secured to a piston near the rear end of the
apparatus. The piston is activated by the switching
of oil supply and withdrawal respectively to the
tank between two pipeline stubs at the rear end of
the apparatus. The fluid connections between the
stubs and the piston are completely separated as
regards the flow. As a result, complicated and
vulnerable valve elements used in known hydraulic
moles are avoided.

5511952

REFRIGERANT DISPLACEMENT
APPARATUS WITH AN
IMPROVED THERMAL SENSING
DEVICE

Sato Tadashi Maebashi, JAPAN assigned to
Sanden Corporation

A scroll type fluid displacement apparatus includes
a housing in which interfitting fixed and orbiting
scrolls are disposed. The outer surface of the end
plate of the fixed scroll and the inner surface of the
housing are in fluid tight contact so that the
interior of the housing is partitioned into two
chambers. After the refrigerant is compressed, it is
discharged through a discharge bore into the
second chamber. A dividing wall formed in the
second chamber partially surrounds the discharge
bore. The compressor housing has a recessed
portion near the outlet port. A thermal sensor is
positioned in the recessed portion. A passageway
formed in the dividing wall directs the air flowing
out of the discharge bore against the inside surface
of the housing where the thermal sensor is
positioned.
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5513233

NUCLEAR REACTOR

Hidaka Masatak; Kashiwai Shinich; Saito
Yoshinori; Kawasaki Terufum Hitachi, JAPAN
assigned to Hitachi Ltd

Improved operability and economy of a nuclear
reactor can be obtained by attaining a mixing of
the flows of coolant in the lower plenum of the fuel
assemblies of the nuclear reactor, a high flow
stability of the two-phase flow in the fuel
assemblies and a small pressure loss in the core.
To achieve this, there is provided a coolant guide
tube that communicates with the inside of the fuel
support piece inserted in the control rod guide tube
and the passage, wherein there is formed a coolant
guide passage along which coolant descends in the
area outside of the coolant guide tube in the fuel
assemblies from opening. The coolant guide
passage along which the coolant descends from the
opening is formed in an area outside of the coolant
guide tube in the fuel support piece.

5513968

INSPECTION SYSTEM FOR A
DEFECTIVE ROTATION
PREVENTING DEVICE IN AN
ORBITING MEMBER OF A FLUID
DISPLACEMENT APPARATUS

Ochiai Yoshihiro Tomioka, JAPAN assigned to
Sanden Corporation

An inspection system for a rotation preventing
device comprises a balance weight member
disposed within a hollow portion of the
compressor housing and at least one recessed
portion formed in an annular surface of the hollow
portion. If, during the assembly of the compressor,
a ball from the rotation preventing/thrust bearing
device rolls into the hollow portion or is
accidentally dropped into the hollow portion, the
balance weight member pushes the ball along the
annular surface until it falls into the recessed
portion. Further rotation of the balance weight
locks the ball within the recessed portion, thereby
preventing further rotation of the drive shaft.

Therefore, defects in assembly due to the rotation
prevention mechanism may be easily detected.

5515915

WELL SCREEN HAVING
INTERNAL SHUNT TUBES

Jones Lloyd; Yates Tommy Dallas, TX, UNITED
STATES assigned to Mobil Oil Corporation

A well screen for use in gravel packing
completions which produces a good distribution of
gravel over the entire completion interval. The
screen is comprised of a base pipe and an outer
surface (e.g. wire wrap). A plurality of flow paths
(e.g. shunt tubes) are positioned in the annulus
which is formed between the base pipe and the
outer surface of the screen, thereby providing the
necessary alternate flowpaths for the slurry without
substantially increasing the overall, effective
outside diameter of the screen.

5522231

APPARATUS AND METHOD FOR
MASS FLOW CONTROL OF A
WORKING FLUID

Kenyon Richard L; Yabuki Roy; Campbell
Chester; Harper Sandra L; Nolan Michael; Jain
Virender; Matthies Alan Irvine, CA, UNITED
STATES assigned to Parker-Hannifin Corporation

A mass flow control apparatus and method for use
in combination with a heat transfer system having
a compressor, condenser, expansion valve,
evaporator and working fluid in a fluid circuit. The
mass flow is controlled using a quality sensor for
the working fluid exiting the evaporator, and a
high side pressure sensor. A control circuit is
provided that monitors the quality sensor and the
high side pressure sensor, and controls operation
of the compressor, condenser fan and valve in
response thereto. A flow reduction mode is used to
reduce high side pressure at the valve inlet without
excessive compressor cycling by changing the
quality sensor set point when the high side
pressure exceeds the condenser fan turn-on
pressure but is less than the compressor disengage
pressure.
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5522261

FLUID FLOW DIRECTION AND
VELOCITY MONITOR AND
TEMPERATURE COMPENSATING
CIRCUIT THEREFOR

Grover Stephen F; Ullrich Scott A; Montividas
Edward; Chu Frederico Libertyville, IL,
UNITED STATES assigned to Alnor Instrument
Company

A fluid flow direction and velocity monitor,
particularly useful in monitoring pressure
differentials between a controlled environment and
its surroundings, includes a heated thermal sensor
situated between upstream and downstream cold
thermal sensors within a channel. The heated
thermal sensor provides a pressure differential or
fluid flow velocity signal. The pair of cold thermal
sensors are utilized to provide both temperature
compensation and fluid flow direction. The
pressure differential and direction signals are
combined by the circuitry to yield a single digital
direction and pressure signal.

5524475

MEASURING VIBRATION OF A
FLUID STREAM TO DETERMINE
GAS FRACTION

Kolpak Miroslav M; Rock Terry J Dallas, TX,
UNITED STATES assigned to Atlantic Richfield
Company

Multiphase fluid flowstreams may be analyzed to
determine to gas fraction of the fluid by defining a
zone in a conduit in which the fluid flowstream is
caused to vibrate either laterally or longitudinally
at a resonant frequency of vibration of the fluid
flowstream using a transducer or by causing the
fluid to flow through an orifice in the conduit. A
vibrating zone within the conduit is delimited by
spaced apart ports in the conduit and/or spaced
apart grilles which reflect the longitudinal
vibrations. Lateral vibrations may be enhanced by
causing the flowstream to flow through a
rectangular passage in the conduit. Spectral
analysis of the vibrating flowstream identifies the
resonant frequency of vibration which, together

with pressure and temperature measurements may
be used in calculating the gas fraction.

5525133

GAS PIPELINE DRIP

Haukeness Miles E Chatham, CANADA assigned
to St Clair Pipelines Ltd

Known drips for gas transmission pipelines do not
work effectively for two phase liquid-gas flows.
Disclosed is a drip having two parts; a flow
separator and a receptacle. The flow separator
comprises a pipe having circumferential apertures
in the wall. Surrounding the pipe and the apertures
is a shell that defines an annular passage between
the pipe wall and the shell. Annular gas liquid flow
entering the separator will be divided. Most of the
gas will pass the apertures and continue through
the pipe. Most if not all of the liquid and some gas
will pass through the aperture. It is then passed to
a receptacle where the fluid is removed. The
secondary gas flow is then either recombined with
the main flow or can be diverted to a secondary
system. Periodically the liquid collected in the
receptacle can be emptied.

5526684

METHOD AND APPARATUS FOR
MEASURING MULTIPHASE
FLOWS

Liu K T; Rieken Willia; Anduiza J P; Kouba G E
Cerritos, CA, UNITED STATES assigned to
Chevron Research and Technology Company a
Division of Chevron U S A Inc

A self-regulating apparatus and method for
measuring the components of a multiphase
petroleum stream includes initially stratifying an
incoming petroleum stream into substantially
liquid and gas streams. The initial fluid
stratification allows a flow-splitting separation to
occur as the streams first enter a vertical separation
tube. By positioning the inflow line eccentric to
the vertical separation tube, a liquid vortex is
created by the incoming liquid component to
further enhance the liquid/gas separation. The
liquid component is then drawn off by a liquid
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flow line also eccentrically positioned on the
vertical separator,thereby minimizing the energy
dissipation of the liquid vortex. Both the gas and
liquid components can then be individually
measured before being recombined at a common
outflow port for discharge.

5526685

FLUID FLOW RATE MEASURING
AND CONTROLLING APPARATUS
AND METHOD FOR USING SAME

Davis Homer Atlanta, GA, UNITED STATES
assigned to Graseby Andersen Inc

A volumetric flow control apparatus and method
for measuring and controlling the volumetric flow
rate and flow volume of a fluid. The apparatus
comprises a reciprocating diaphragm meter having
a diaphragm mounted for reciprocating movement
and a diaphragm position indicator assembly for
monitoring the position of the diaphragm as it
reciprocates. As a fluid under pressure passes
through the reciprocating diaphragm meter the
diaphragm reciprocates through at least one meter
cycle during which the meter passes a fixed
volume of fluid per meter cycle. A timer
responsive to the diaphragm position indicator is
provided to measure the elapsed time for the meter
diaphragm to reciprocate through at least one
meter cycle. A processor calculates the volume
flow rate of the fluid passing through the
reciprocating diaphragm meter by dividing the
fixed volume of fluid passed by the meter in a
meter cycle by the elapsed time measured during
the meter cycle. The volume flow rate of fluid
passing through the reciprocating diaphragm meter
is controlled by a controller which compares the
measured flow rate to a desired flow rate and then
causes the pressure differential across the
reciprocating diaphragm meter to be changed to
increase or decrease the fluid flow rate.

5526696

FLOW METERS

Cappi James Amberley, UNITED KINGDOM
assigned to Jordan Kent Metering Systems Limited

PCT No. PCT/GB92/02021 Sec. 371 Date Apr.
29, 1994 Sec. 102(e) Date Apr. 29, 1994 PCT
Filed Nov. 2, 1992 PCT Pub. No. W093/09404
PCT Pub. Date May 13, 1993. A temperature
probe determines the instantanecous ambient
temperature of a multiphase fluid flowing through
a pipe, and at a position further downstream there
is an inlet for water at a constant temperature
significantly different from that of the fluid
injected at timed intervals through a high pressure
water jet nozzle. The effect of the jet is to mix the
injected water intimately with the fluid flowing
through the pipe and create a localised pulse of
heated (or cooled) fluid which then flows through
the pipe to be measured by a further temperature
probe and possibly by yet another probe at
positions downstream of the nozzle. The time
taken for the localised heated pulse of fluid to
travel along a fixed length of the pipe can be
measured, and will be a function of the rate of flow
of the fluid through the pipe.

5531112

FLUID HOLDUP TOOL FOR
DEVIATED WELLS

Young Allen R; Davidson Jerry L; Baltazar Edwar
Arlington, TX, UNITED STATES assigned to
Computalog U S A Inc

A production logging tool is provided for use
within a well to determine fluid holdup of a
multiphase fluid flow within the well. The
production logging tool includes a plurality of
sensors secured within a plurality of arms which
radially extend from a tool housing to points distal
from the tool housing. A plurality of sensors are
included within the plurality of arms for detecting
variations in fluid properties attributable to
different flow constituents of the multiphase fluid
flow along a path which circumscribes an exterior
of the tool housing. The plurality of arms are
rotated about the tool housing for moving these
sensors through the path in order to ensure that the
volumetric proportions of the different flow
constituents of the multiphase fluid flow are
accurately detected in highly deviated and in
horizontal wells,
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5531266

METHOD OF INDIRECT HEAT
EXCHANGE FOR TWO PHASE
FLOW DISTRIBUTION

Ragi Elias G; Godry Thomas J Williamsville,
NY, UNITED STATES assigned to UOP

A method and apparatus for indirectly heating a
mixed phase stream by contact with a boiling
surface located on the inside of the plurality of
heat exchange tubes. Improved vaporization of the
stream is achieved by equalizing the liquid
distribution and the ratio of liquid and vapor
entering each tube to overcome poor boiling film
heat transfer. The invention uses a means for
subdividing the flow entering the heat exchanger
into a plurality of streams with each of the divided
streams discharging directly into a heat exchange
tube. The means for dividing the stream can
include baffle arrangements or plugs providing
pressure drop at the inlets to the tubes. This
method and apparatus is particularly useful in
contactors for the sulfuric acid catalyzed alkylation
of hydrocarbons.

5533412

PULSED THERMAL FLOW
SENSOR SYSTEM

Jerman John H; Toth Ronald E; Winchell David
A; Pennington David Palo Alto, CA, UNITED
STATES assigned to IC Sensors Inc; Baxter
International

A precise fluid flow meter fabricated by
micromachining techniques measures a wide range
of fluid flow rates. Two serial portions of an
enclosed channel have different cross-sectional
areas, and therefore different flow velocities. The
fluid carries the thermal pulse through the flow
channel to two sensor elements spaced apart along
the channel downstream from the heating element.
The transit time of the thermal pulse between the
two sensor elements measures the fluid flow
velocity.

5535632

SYSTEMS AND METHODS FOR
MEASURING FLOW RATES AND
DENSITIES OF THE
COMPONENTS OF OIL, WATER
AND GAS MIXTURES

Kolpak Miroslav M Dallas, TX, UNITED
STATES assigned to Atlantic Richfield Company

Multiphase fluid flowstreams of gas, oil and water
are measured by flowmeters which include an
embodiment using a turbine flowmeter and a
densitometer with total accuracy in the range of
+/-15%, and an embodiment using a gas-liquid
separator and a Coriolis flowmeter for flowstreams
of a relatively high gas-to-liquid ratio with
accuracies of +/-5% when the gas carry-over in the
liquid flowstream is less than about 5%. A second
alternate embodiment includes a water fraction
meter, a turbine flowmeter and a densitometer for
measuring flows with relatively low gas-to-liquid
ratios but accurate measure of the water fraction.
A meter capable of handling relatively high
gas-to-liquid ratio but with residual gas in the
liquid flowstream of less than 5% includes a
separator, a Coriolis meter for measuring the liquid
density and mass flow rate in the liquid flowstream
and a densitometer and turbine flowmeter for
measuring the fluid in the gas flowstream leaving
the separator. A fourth alternate embodiment
includes a turbine flowmeter and a densitometer in
both flowstreams leaving the separator and a water
fraction meter in the liquid flowstream wherein
mixtures with high gas-to-liquid ratio and residual
gas in the liquid flowstream of up to about 20%
may be measured.

5537641

3D REALTIME FLUID
ANIMATION BY NAVIER-STOKES
EQUATIONS

da Vitoria Lobo Niels; Jinxiong Chen Orlando,
FL, UNITED STATES assigned to University of
Central Florida

This is a method for physically-based modeling of
three dimensional (3D) general fluid animation in
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computer graphics. By solving the two
dimensional (2D) Navier-Stokes equations using a
Computational Fluid Dynamics method, we map it
into 3D using the corresponding pressures in the

fluid flow field. The method achieves realistic

real-time fluid animation by solving the physical
governing laws of fluids but avoiding the extensive
3D fluid dynamics computation. Unlike previous
computer graphics fluid models, our approach can
model many different fluid behaviors by changing
the internal or external boundary conditions. It can
also model different kinds of fluids by varying the
Reynolds number. In addition, we have generated
several ways to view the animation of fluid flow
field, the streakline of the flow field and the
blending of fluids of different colors. Our model
can serve as a testbed to simulate many more fluid
phenomena which have never been successfully
modeled.

5537813

GAS TURBINE INLET AIR
COMBINED PRESSURE BOOST
AND COOLING METHOD AND

APPARATUS

Davis Thomas L; Shell John; Beadle Todd W;
McAllister Keith S; Hobbs Alexander O Raleigh,
NC, UNITED STATES assigned to Carolina
Power & Light Company

The operational capacity and efficiency of a
combustion turbine is increased by treating the
turbine inlet air to increase its density. The inlet air
treatment is achieved in a columnar tower with the
inlet air being drawn in at the top of the tower.
Treatment water is injected into the tower at a
downward velocity greater than that of the inlet air
to establish a vertically descending, two-phase
co-current flow of inlet air and treatment water.
The system utilizes the natural phenomenon of
drag-induced pressure boost to the air achieved by
the difference in the relative velocities of the inlet
air and the treatment water in the co-current flow.
By utilizing a cold treatment water, for example at
32°-40° F., the tower creates a direct contact heat
transfer situation that cools the inlet air, thereby
further increasing its density. The invention serves
to increase the operational capacity and efficiency
of existing or new peaking combustion turbines at
a cost per kW that is substantially less than that of

installing new peaking combustion turbine
capacity, while also permitting enhanced load
following capabilities for the electric utility's
control center.

5538162

APPARATUS AND METHOD FOR
DOSING

Reh Lothar; Tesch Marc; Huml ani Beat; Ruf
Arthur; Meili Thomas; Goedicke Fran Zumikon,
SWITZERLAND assigned to Buml uhler AG

A dosing apparatus provides for dosing a
particulate phase within a free flowing two phase
flow of a gas phase and the particulate phase,
wherein the two phase flow leaves a fluidized bed.
The apparatus includes, at its bottom, a gas inlet
mechanism to supply the gas via an orifice, and an
outlet orifice with a discharge pipe. Control of the
gas flow to maintain a predetermined level of the
bed is attained by weighing the contents of the bed
or by use of sensors within a treatment space of the
apparatus. Widening mechanism may be located
subsequent to the outlet orifice for widening the
stream of particulate phase for exposing an
enlarged surface area of particles for treatment.

5539044

SLURRY DRAG REDUCER

Dindi Aysen; Johnston Ray L; Lee Yung;
Massouda Debora F  Ponca City, OK, UNITED
STATES assigned to Conoco In

Flow of a stream comprised of hydrocarbons is
improved by introducing into the stream a stable,
non-agglomerating suspension comprising: (a)
water, (b) highly dispersed in the water, and
substantially insoluble therein, and extremely
finely-divided, non-crystalline, ultra-high
molecular weight, hydrocarbon-soluble,
undegraded polyalkene having 2 to about 30
carbon atoms per alkene precursor and an inherent
viscosity of at least 20 dL/g, and (c) a small but
effective amount of a surfactant having a HLB of
at least about 9. The finely divided polyalkene is
prepared by polymerization and then cryogrinding
below the glass transition temperature of the
polyalkene.
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5539998

HIGH PURITY BULK CHEMICAL
DELIVERY SYSTEM

Mostowy Lewis J; Chowdhury Naser Fogelsville,
PA, UNITED STATES assigned to Air Products
and Chemicals Inc

An apparatus and method are described for
delivering hygroscopic, corrosive chemicals such
as hydrogen chloride from a source such as a tube
trailer to a use point such as a semiconductor
fabrication tool minimizing infiltration of
moisture, and entrainment of particulates, while
still reducing moisture contents below 100 parts
per billion and achieving appropriate pressure
drops without two phase flow.

5540107

LIQUID FLOW METER

Silverman Ira; Patel Tulsidas R Newhall, CA,
UNITED STATES assigned to Futureflo Systems
Inc

An improved liquid flow meter for measuring
moderate to low liquid flow rates with improved
accuracy and minimal back pressure. The flow
meter has a housing with two halves, a cover and
a body, that fit together around a impeller so that
liquid may flow and turn the impeller. Impeller
performance is improved by use of a tapered inlet
nozzle that increases liquid velocity while
minimizing back pressure. Liquid is introduced
tangent to the impeller by the tapered inlet nozzle
to enhance initial impeller turning. The impeller
registers the liquid flow by turning. The turning of
the impeller is sensed electronically. Plenums are
used for inlet and outlet flow to create regions of
relatively consistent pressure regardless of duct
location and orientation. The impeller fins are
almost as wide as the impeller chamber to prevent
liquid flow around the impeller. A magnet is
encapsulated within the impeller that gives rise to
a detectable electromagnetic flux when the
impeller turns. A wire coil is used to detect the
changing magnetic flux generated by the turning
magnet. The wire coil uses an iron core to enhance
flux detection. A pre-programmed microprocessor
detects the coil's response and calculates pertinent

information such as cumulative liquid flow. The
microprocessor also keep track of the time since
last reset. Flow meter status and warnings are
transmitted to the user via indicators.

5542863

WATER VEHICLE JET PUMP
FLOW CONTROL APPARATUS

Brian Frank J; Burrow Gary M Baldwin Park,
CA, UNITED STATES

In jet pump liquid flow control apparatus the
combination comprising an annular body and a
liquid flow passage through the body, the passage
defining a longitudinal axis; an annular series of
flow controlling elements spaced about the axis
with successive of the elements having primary
portions extending in edge overlapping relation
whereby the elements define a flow controlling
section of the passage; and control means
extending about the axis for controllably urging
the primary portions of elements toward the axis
thereby to control the cross sectional area of the
passage sections.

5544672

SLUG FLOW MITIGATION
CONTROL SYSTEM AND
METHOD

Payne Richard L; Huff Richard E; Ogren Wayne E
McKinney, TX, UNITED STATES assigned to
Atlantic Richfield Company

Liquid slug flow in oil production well flowlines
and the like is controlled by a throttling valve in
the flowline upstream of a gas-liquid separator and
a differential pressure gauge, densitometer or other
device for measuring the presence and the volume
of the slug in the flowline. The throttling valve
may be actuated to throttle fluid flow into the
separator in relation to the presence of the slug and
the duration of the slug as determined by the slug
detection device. Slug mitigation may also be
controlled by throttling flow into the separator in
relation to the level of liquid in the separator
between a threshold level and a maximum liquid
level. A third method for mitigating slug flow
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measures the available volume in the separator
vessel and the volume of the liquid slug moving
toward the separator vessel to effect proportional
throttling of fluid flow. A liquid slug may be
detected by a differential pressure gauge or a
densitometer interposed in the flowline upstream
of the throttling valve.

5544961

TWO-PHASE SUPERSONIC FLOW
SYSTEM

Fuks Efi; Fuks Vadim; Lunev Vladimir; Lunev
Sergey  Herzlia, ISRAEL assigned to April
Dynamics Industries Ltd

PCT No. PCT/UA93/00001 Sec. 371 Date Sep.
15, 1994 Sec. 102(e) Date Sep. 15, 1994 PCT
Filed Feb. 8, 1993 PCT Pub. No. W093/16791
PCT Pub. Date Sep. 2, 1993. A passive injector
including, a flow generator having a first inlet for
gas or vaporat a first pressure and an outlet for gas
or vapor, a mixing region having an inlet for the
gas or vapor leaving the flow generator at
supersonic velocity and a second inlet for a liquid
at a second pressure, wherein liquid is
incorporated into the flow of gas or vapor while
maintaining supersonic velocity and a primary
flow tube section aligned with an outlet of the
mixing region and having an inlet and an injector
outlet, the inlet of the flow tube being preceded by
a gap surrounded by a cavity, wherein the flow
velocity of the mixture is supersonic at the inlet of
the primary flow tube section and the supersonic
flow changes to subsonic flow within the primary
flow tube section.

5545382

PROCESS AND APPARATUS FOR
DISCHARGING PARTICLES AND
FLUIDS FROM FLOW CHANNELS

Sechrist Paul A  Des Plaines, IL, UNITED
STATES assigned to UOP

A reactor arrangement and process for contacting
a fluid reactant with a particulate catalyst in a
plurality of flow channels and discharging
converted reactant fluid and particles from the

flow channels. The particles are discharged axially
from the bottom of the flow channels into an
unconfined bed of particles. Reactants are
discharged in a transverse direction through the
sides of the flow channels and across screen
openings located a short distance above the
channel outlets. A plurality of chambers regulate
fluid flow through sections of the screens and
prevent excessive fluid velocity in any section
from holding up particle flow through the flow
channels. The reactor arrangement and process of
this invention is particularly useful for
arrangements that may be used to operate a reactor
under isothermal or other controlled temperature
controlled conditions where a heat transfer fluid
surrounds a plurality of tubular conduits or
multiple flow channels that confine the particles
and reactants.

5548395

PARTICLE ANALYZER

Kosaka Tokihiro Kakogawa, JAPAN assigned to
Toa Medical Electronics Co Ltd

A particle analyzer comprising a one-dimensional
image sensor for producing imaging signals by
scanning a particle in a flow of. specimen
containing particle components such as blood and
urine in a flat sheath flow thin in thickness in the
light emitting direction and broad in the direction
orthogonal to the light emitting direction, and a
signal processing device for processing the signals
and operating on the basis of the imaging signals
from the one-dimensional image sensor. A particle
analyzer excellent in analyzing capability for
obtaining morphological information of particles
in the liquid specimen flowing in a flow cell in real
time is presented. Besides, by emitting light to a
flowing particle, the transmitted light image is
focused on the one-dimensional image sensor (line
sensor), and the detected image signal from the
line sensor is further processed in detail in the
signal processing device. The signal processing
device comprises a background correction
processing circuit, a binarizing processing circuit,
a binary signal processing circuit, a particle region
division processing circuit and an arithmetic
circuit. A particle analyzer high in analyzing
capability for obtaining the absorption quantity
and morphological information of individual
particles in the liquid specimen flowing in a flow
cell in real time is presented.
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5550761

METHOD FOR MODELLING
MULTIPHASE FLOWS IN
PIPELINES

Pauchon Christian; Ferschneider Gille; Ferre
Daniel St Germain En Laye, FRANCE assigned
to Institut Francais du Petrole; Total Elf Aquitai

A unified hydraulic model has been developed by
the method according to the invention which is
applicable to any slope and diameter of pipeline
and can handle most of the steady state as well as
transient multiphase flow regimes encountered in
practice. The new modelling method differentiates
two types of flow patterns: separated flow patterns
(stratified or annular) and dispersed flow patterns.
Intermittent flow patterns (slug, churn flow) are a
combination of these two patterns. The same
concept has been successfully applied for
transition criteria between different flow regimes,
insuring continuity of the solutions across the
transitions. This requirement is very important for
simulating transient phenomena. The transient
resolution is achieved by an explicit time
advancing scheme. The advantages of the method
are; its ability to follow wave front propagation, an
easy implementation for the resolution of complex
pipeline networks. The performance of the
resulting unified hydraulic model is demonstrated
using a large number of experimental data.

5551305

APPARATUS AND METHOD FOR
MEASURING TWO- OR THREE-
PHASE FLUID FLOW UTILIZING
ONE OR MORE MOMENTUM
FLOW METERS AND A
VOLUMETRIC FLOW METER

Farchi David; Agar Joram Houston, TX,
UNITED STATES assigned to Agar Corporation
Inc

An apparatus and method for measuring the flow
rates of each component of two-phase flow
consisting of a gas and a liquid or three-phase flow
consisting of water, oil and gas, including a first
volumetric flow-meter stage, and second and third

momentum flow meter stages coupled in a series
flow path with the volumetric flow meter stage and
in which a velocity ratio between the gas and the
liquid in the series flow path is maintained to be
one. A processor calculates flow rates of the
components of flow by solving volumetric flow
and momentum or energy equations defining flow
through the first through third stages utilizing a
volumetric flow output from the first stage and
momentum flux outputs from said second and third
stages, and an indicator displays flow of liquid and
gas or oil, water and gas components of the flow.
To measure three-phase flow, a water-cut meter is
provided to determine the amount of water flow,
which is then used by the processor to determine
the flow of the rest of the liquid. The second and
third momentum flow meter stages can be
implemented by two separate momentum flow
meters or by a single momentum flow meter, such
as a venturi flow meter having a venturi nozzle
including pressure taps for obtaining at least two
differential pressure measurements. In the event
that the density of the liquid component is known,
a single momentum flow meter stage is sufficient.

5552814

IMAGE RECORDING APPARATUS
WHEREIN TONER CARRIER
MEMBER AND PARTICLE-FLOW
MODULATING ELECTRODE
MEMBER ARE HELD IN
CONTACT WITH EACH OTHER

Maeda Masataka; Hattori Tomoaki Konan,
JAPAN assigned to Brother Kogyo Kabushiki
Kaisha

An apparatus for forming an image on a recording
medium by deposition of a toner, including a
particle-flow modulating electrode member having
apertures formed therethrough and control
electrodes corresponding to the apertures, a toner
supply device including a toner carrier disposed on
one of opposite sides of the electrode member, for
carrying a layer of the toner to the apertures, and a
voltage applying device for applying a controlled
voltage to each control electrode, to thereby
modulate flows of the toner particles through the
apertures toward the recording medium located on
the other side of the electrode member. The
apparatus includes a device by which
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corresponding portions of the toner carrier and the
particle-flow modulating electrode member which
are adjacent to the apertures are biased against
each other for contact therebetween.

5558494

FLOW CONTROL APPARATUS
AND METHOD

Chambers John E; Brenner David C Greenville,
SC, UNITED STATES

A flow control apparatus receives air flow through
a closure for discharge through an orifice plate
carried at an air exit end opposite an opening in a
wall, wherein a bellmouth air entrance member
receives air flow from the closure and directs
same to an evase for reception thereby through an
exit opening in the orifice plate for discharge
through the exit opening in the wall.

5561245

METHOD FOR DETERMINING
FLOW REGIME IN MULTIPHASE
FLUID FLOW IN A WELLBORE

Georgi Daniel T; Song Shanhong; Zhang Jian C
Houston, TX, UNITED STATES assigned to
Western Atlas International Inc

The invention is a method of determining the flow
regime of fluid having more than one phase
flowing in a conduit. The method includes the step
of positioning a sensor in the conduit, the sensor
generating measurements capable of discriminating
more than one phase in the fluids, generating
measurements from the sensor for a period of time,
characterizing the measurements with respect to
changes in magnitude of the measurements
occurring during the period of time, and
comparing the characterized measurements to
similarly characterized measurements of a similar
sensor positioned within flow streams having
known flow regimes. In a preferred embodiment of
the invention, the characterization of the
measurements includes performing a variability
analysis of the measurements.

5561276

TWO-PHASE-FLOW MUFFLER IN
A ROTATING SHAFT

Quartarone James Newport, RI, UNITED
STATES assigned to The United States of
America as represented by the Secretary of the
Navy

A muffler is described for use in connection with
an exhaust passage in a elongated shaft rotating
about a longitudinal axis. The shaft exhausts
exhaust material generated by an internal or
external combustion engine, having both a gaseous
and a liquid material. The muffler includes a series
of partitions situated transverse to the longitudinal
axis of the shaft, each partition defining a central
aperture to facilitate passage of gaseous material
from an input end of the exhaust shaft to an output
end of the exhaust shaft, and at least one exterior
aperture proximate the sidewall of the exhaust
passage to facilitate passage of liquid material
from the input end to the output end. The central
and exterior passages tend to separate the gaseous
and liquid material in the exhaust. The series of
partitions define chambers which attenuates the
sound energy in the exhaust. A check valve may be
provided at the exhaust's output end to reduce back
flow of fluid from the exterior of the exhaust back
into the exhaust shaft.

5562405

MULTISTAGE AXIAL FLOW
PUMPS AND COMPRESSORS

Ryall Michael L Killearn, UNITED KINGDOM
assigned to Weir Pumps Limited

A multistage axial flow pump or compressor
comprises at least one stage including a rotor and
a stator. The rotor is arranged to impart whirl in
one direction, while the stator is arranged to
impart whirl in the opposite direction. This
arrangement is useful in providing comparatively
high stage pressures for a given rotor tip velocity
with relatively low rotor vane hydraulic loadings.
The arrangement is also useful in pumping
multiphase fluids.
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5562530

PULSED-FORCE CHEMICAL
MECHANICAL POLISHING

Runnels Scott; Eyman L Michael Austin, TX,
UNITED STATES assigned to Sematech Inc

A pulsed-force CMP scheme allows for the down
force holding a wafer onto a pad to cycle
periodically between minimum and maximum
values. When the force is near its minimum value,
slurry flows into the space between the wafer and
the pad. When the force is near its maximum
value, slurry is squeezed out allowing for the
abrasive action of the pad surface to erode wafer
surface features.

5562764

PROCESS FOR PREPARING
IMPROVED TIO2 BY SILICON
HALIDE ADDITION

Gonzalez Raul A Newark, DE, UNITED
STATES assigned to E I du Pont de Nemours and
Company

A process for producing substantially anatase-free
TiO2 by addition of a silicon halide in a reaction
of TiCl4 and an oxygen-containing gas in a plug
flow reactor is disclosed. Pigmentary properties
such as gloss and CBU are enhanced without loss
of durability.

5565775

PRODUCIBLE FLUID VOLUMES
IN POROUS MEDIA DETERMINED
BY PULSED FIELD GRADIENT
NUCLEAR MAGNETIC

"RESONANCE

Stallmach Frank; Thomann Hans Leipzig,
GERMANY assigned to Exxon Research and
Engineering Company

The present invention is a method to determine the
bound and free fluid index of fluids in porous

media by pulsed field gradient (PFG) NMR
diffusion measurements. The PFG NMR signal is
evaluated using a two-fluid model that describes
the self diffusion coefficients for the fluid fractions
with low and high translational mobilities.

5569423

PROCESS FOR THE
MANUFACTURE OF A SILICA
FIBER BASED HEAT INSULATING
MATERIAL

Belunova Ludmila V; Gribkov Vladimir N;
Chernyak Andracu e I; Mizyurina Galina T;
Mordovin Oleg A; Mukhanova ElenaE Moscow,
assigned to Aerospatiale Societe Nationale
Industrielle; VIAM - All Russian Institut of
Aviation Material

A process for making light, fibrous heat insulating
materials wherein the silica fibers used in the
process are quartz fibers formed by spraying
quartz. The fibers are predispersed in water until
there is formed a homogeneous flowing slurry
from which is molded a green fibrous block, with
simultaneous partial removal of water. This green
fibrous block is dispersed in water and mixed with
an agueous emulsion containing an organosilicon
binder, a boron-containing sintering adjuvant and
a surface-active agent. A green billet is molded
from the suspension thus obtained, a portion of the
water being simultaneously removed by suction.
The green billet is compressed until the desired
height is obtained and then it is dried, in the
compressed state, at a temperature of up to 300°C
The billet is released from pressure and fired at
high temperature.

5570869

SELF-CALIBRATING WATER
FLUID CONTROL APPARATUS

Diaz Alexander; Roush Ronald L. Greer, SC,
UNITED STATES assigned to T & S Brass and
Bronze Inc

A self-calibrating fluid flow control apparatus for
use with a fluid flow source is provided. A
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detection area is defined wherein the interposition
of an object therein causes a control device to
activate the fluid flow source. A calibrating device
is configured to continuously define, at a
predetermined rate, a steady state boundary of the
detection area, wherein the steady state boundary
conforms to objects interposed within said
detection area so that a new detection area is
defined which is free of interposed objects capable
of activating the fluid flow source. An object left
indefinitely within the detection area will not,
therefore, cause the control device to indefinitely
activate the fluid flow source nor, after
deactivation by a timing mechanism, prevent the
fluid flow source's subsequent reactivation.

5571974

METHOD AND APPARATUS FOR
THE MEASUREMENT OF
PARTICLE FLOW IN A PIPE

Nauful Eli S Columbia, SC, UNITED STATES

A system to measure the flow of coal using
externally mounted vibration sensors. One or more
vibration sensors are located on a pipe section
which is not impacted by coal particles in the flow
stream. This sensor measures the ambient pipe
vibration. An equal number of vibration sensors is
located on a pipe section impacted by the coal
particles in the flow stream which will measure the
ambient pipe vibrations plus the coal particle
impact vibrations. The two vibration outputs from
the sensors are combined to develop a coal or
particle flow signal.

5575615

MULTIPHASE FLUID
TREATMENT

Mohn Frank London, UNITED KINGDOM
assigned to Framo Developments (UK) Limited

Apparatus for the treatment of a multiphase fluid,
comprises a pretreatment stage upstream of a
treatment stage, the pretreatment stage being
arranged to cause an incoming flow of multiphase
fluid to concentrate fluids of greater and lesser
specific gravity into respective flow paths for

subsequent treatment in the treatment stage and the
pretreatment stage comprising a cyclonic separator
device concentrating fluid or fluids of greater
specific gravity into an outer annular flow path
around an inner flow path for fluid or fluids of
lesser specific gravity. The treatment stage
comprises a centrifuge having a separator drum
rotatable about the axis thereof with an inlet end
portion next to the cyclonic separator device
comprising concentric inner and outer walls and
helical vanes between the walls. The cyclonic
separator device comprises radially spaced
concentric sleeves with at least one helical fin
disposed between the sleeves, the sleeves
confining the inner and outer flow paths between
them.

5576495

TWO PHASE FLOW METER

Vetterick Richard C ~ Akron, OH, UNITED
STATES assigned to The Babcock & Wilcox
Company

An apparatus for determining the relative flows of
a two phase flow using differential pressure to
obtain mass flow having a bend portion for
concentrating the dense phase toward an outside of
the bend; a perforated plate downstream of the
bend for passing the portion of the light phase; a
nozzle for channelling the portion of the flow
having high density phase toward the center of a
venturi throat which is positioned downstream of
the perforated plate; and four pressure sensors
strategically located for measuring pressure
differences at various points in the flow meter.

5579588

METHOD FOR DOSING A
PARTICULATE PHASE IN A
GAS/PARTICLE FLOWIN A

FLUIDIZED BED

Reh Lothar; Tesch Marc; Huml ani Bea; Ruf
Arthur Zumikon, SWITZERLAND assigned to
Buml uhler AG

A method for metering solid present in the
gas/solid stream of a fluidized-bed apparatus, in
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which gas and solid are present as a
prehomogenized, free-flowing mixture in a
fluidized bed and in which at least one outlet

orifice for removal of the gas/solid stream is
provided in an outflow pipe. The method provides

for feeding a particulate phase and a gas phase,
homogenizing the two phases in a fluidized bed,
discharging the two-phase flow via a discharge
pipe and injecting gas into the discharge pipe.

5579646

CRYOGEN DELIVERY
APPARATUS

Lee Ron C Bloomsbury, NJ, UNITED STATES
assigned to The BOC Group Inc

A cryogen delivery apparatus for delivering
cryogen in a saturated state includes a vessel to
contain the cryogen in liquid and vapor phases.
The vessel has a headspace region and a heat
exchanger located within the headspace region for
indirectly exchanging heat between the vapor
located within the headspace region and a liquid
stream composed of the liquid phase of the
cryogen. In case the cryogen is introduced into the
vessel as a subcooled liquid, the vapor will
condense into the liquid phase and the subcooled
liquid will be converted into a saturated liquid.
The saturated liquid will then be discharged from
a liquid outlet connected to the heat exchanger. In
the event the liquid enters the vessel as two-phase
flow, the vessel will act as a phase separator, A
branched supply line is provided having a liquid
inlet branch connected to a bottom liquid inlet of
the vessel so that a supply stream composed of the
cryogen flows into the vessel. A vapor inlet branch
of the branched supply line is connected to an inlet
to the headspace. A heating element is provided to
heat the vapor inlet branch so that liquid cryogen
is vaporized to replenish vapor within the
headspace that is depleted through condensation or
discharge from a vapor discharge outlet of the
vessel.

5580214

MULTIPHASE FLUID
TREATMENT

Mohn Frank London, UNITED KINGDOM
assigned to Framo Developments (UK) Limited

PCT No. PCT/GB92/02403 Sec. 371 Date Aug.
29, 1994 Sec. 102(e) Date Aug. 29, 1994 PCT
Filed Dec. 29, 1992 PCT Pub. No. W093/13318
PCT Pub. Date Jul. 8, 1993. An apparatus for the
treatment of a multiphase fluid, comprising a
rotatable shaft having a fiuid flow path coaxial
with the shaft. A fixed guide member surrounds
the shaft and comprises annular plural helical
channels for imparting centrifugal forces to the
fluid to concentrate heavier fluid into an outer
annular flow path around an inner flow path for
lighter fluid. An impeller is supported on and
driven by the shaft. The flow in the outer flow path
is diverted, so as to divert the flow of the fluid of
greater specific gravity into an annular channel
member having an impeller. A stationary scoop
extracts fluid from the channel member. The
impeller comprises generally radially outwardly
extending disks receiving fluid flowing on the
inner flow path between them. Guide vanes are
carried by the disks for guiding the fluid radially
outwardly. A discharge chamber in the form of a
volute is provided for the lighter fluid on the inner
flow path issuing from between the disks.

5580503

CONTINUOUS PROCESS FOR
EXPANDING THERMOPLASTIC
MINIPELLETS

Hall Thomas; Trivedi Yogesh C Mount Olive,
NJ, UNITED STATES assigned to BASF
Corporation

The subject invention pertains to a continuous
process for expanding thermoplastic minipellets,
particularly polypropylene. The minipellets are
continuously expanded by continuously charging
and mixing water and minipellets in a slurry tank
to form a slurry which is subsequently pressurized.
A blowing agent such as butane is entrained into
the pressurized slurry flow, which said slurry is
then heated by a heating means, such as a shell and
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tube heat exchanger, to the softening point of the
minipellets. The heated minipellets are given the
time necessary for impregnation by permitting
them to flow through one or more impregnation
vessels. The impregnated minipellets are released
through an orifice into an expansion vessel where
the blowing agent flashes off, thereby expanding
the minipellets.

5584437

AIR FLOW CONTROL
APPARATUS IN AN AIR
CONDITIONER

Deuk Ik Ji; Jong Youb Ki  Suwon, KOREA
assigned to Samsung Electronics Co Ltd

An air conditioner comprises a heat exchanger for
conducting refrigerant in heat exchanging
relationship with an air flow, and a blower for
drawing air through the heat exchanger. An
adjustable flow distributing plate is disposed
between the heat exchanger and blower and is
movable by a motor to various positions for
controlling the relative air flows through respective
portions of the heat exchanger. Temperature
sensors are connected to the heat exchanger for
detecting the refrigerant temperature at various
regions of the heat exchanger. The adjustable plate
is positioned in a desired position in response to
the detected refrigerant temperatures for equalizing
the refrigerant temperatures in the regions of the
heat exchanger.

5584901

DISPERSED PHASE SEPARATOR

Bakharev Alexander; Bakharev Valery Gorod
Yubileynii, assigned to Environmental Protection
Group Ltd

A device for separating particulate matter from a
fluid in which such particles are dispersed by
causing the fluid to flow longitudinally through a
conduit of uniform cross-section and in which a
plurality of elements are disposed, with the first of
the elements being disposed at an input end of the
conduit and sealed against the inner wall thereof.
The fluid is caused to flow through the conduit at

a velocity such that the particles are fluid-borne.
The remainder of the elements are offset laterally
inward of the conduit wall by a distance which
increases as a function of each element's numerical
position after the first element and they are equally
spaced apart in a longitudinal direction to provide
a gap between successive pairs thereof. Each
element, except for an outtake orifice, includes an
inner surface disposed at an oblique angle with
respect to the longitudinal axis of the conduit. The
lateral offset of the elements is such that an outer
portion of each downstream element is partially
shaded from direct exposure to the longitudinal
fluid flow within the conduit. The orientation of
successive elements being such that the unshaded
or exposed inner edge portions of the obliquely
oriented surfaces serve as deflecting regions for
the particle laden fluid flow. The deflecting region
of each element is generally a non-convex surface
and the shaded portion of each element, following
the first one, serves as a separating region and with
the gap between successive elements provides for
the outflow of gas from the inwardly deflected
flow. The outtake orifice includes an upper surface
that defines the peripheral edge of the orifice
which is disposed generally in axial alignment with
an innermost edge of the deflecting region of the
last of the elements for removing the deflected
flow from the conduit.

5591895

DETECTING PARTICLES IN A
GAS FLOW

Rigby Michael Cambridgeshire, UNITED
KINGDOM assigned to Pollution Control &
Measurement (Europe) Ltd

PCT No. PCT/GB92/00816 Sec. 371 Date Oct. 31,
1994 Sec. 102(e) Date Oct. 31, 1994 PCT Filed
May 5, 1992 PCT Pub. No. W093/22653 PCT
Pub. Date Nov. 11, 1993. In a method for
detecting particles in a gas flow, a probe is charged
triboelectrically by particles in the flow and the
quantities of electrical charges transferred to the
probe are evaluated to provide an indication of the
particle flow in the gas flow. In order to reduce the
effect of variations in gas flow related variables
other than those relating to particle flow, an
alternating component in the signal caused by the
triboelectrical charging of the probe is monitored.
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5591922

METHOD AND APPARATUS FOR
MEASURING MULTIPHASE
FLOWS

Segeral Gerard; Long Peter; Atkinson Ian Gif sur
Yvette, FRANCE assigned to Schlumberger
Technology Corporation

A device for measuring flow rate of muitiphase
fluids such as oilwell effluents, containing liquid
hydrocarbons, gas, and water includes first and
second sections situated at a distance one from the
other in the flow direction, each including a
passage provided with structure such as venturis
for inducing a change of speed therein, and
respective means for measuring the resulting
pressure differences, the pressure difference
signals obtained in the respective sections being
suitable for cross-correlation to produce a signal
representative of the total volume flow rate.

5593131

VARIABLE ORIFICE PLATE FOR
COAL PIPES

Briggs Oliver G; Sund John Jefferson, MA,
UNITED STATES assigned to DB Riley Inc

A flow control apparatus for a coal pipe containing
a stream of primary combustion air carrying
pulverized solid fuel particles, includes a frame
sealingly secured to an outside surface of the coal
pipe around a window opening formed on one side
of the pipe. An orifice plate having an orifice
opening at the center is supported for pivotal
movement in the coal pipe on a spindle extending
radially outwardly from an edge portion on one
side of the orifice plate and out through the
window opening in the pipe. A bearing sleeve is
provided for supporting the spindle for rotating
movement about a spindle axis extending
transversely of the coal pipe across the center
thereof. A mounting plate structure for the sleeve
is provided and is attached to the frame. A
removable handle is attached on an outer end of
the spindle for rotating the orifice plate in the coal
pipe to vary the effective flow cross-section of the
orifice opening for controlling the flowof coal and
primary air to a burner.

5596401

PARTICLE ANALYZING
APPARATUS USING A
COHERENCE LOWERING
DEVICE

Kusuzawa Hide Kobe, JAPAN assigned to TOA
Medical Electronics Co Ltd

A particle analyzing apparatus includes a flow
device having a light-transmissive flow cell for
allowing subject particles in a sample liquid to
flow in a separated state, a laser beam illuminator
for illuminating a subject particle flowing in the
flow cell with a laser beam and a coherence
lowering device for lowering coherence of the
laser beam. The particle analyzing apparatus
further includes an image capturing device
receiving light from the subject particle, for
capturing an image of the subject particle and an
image processor for processing and analyzing the
captured image of the subject particle. By use of
the coherence lowering device, both temporal and
spatial coherence of the laser beam is lowered.
Thus, image quality is improved and a high quality
particle image can be obtained which is bright and
high in S/N ratio.

5597961

TWO AND THREE PHASE FLOW
METERING WITH A WATER CUT
MONITOR AND AN ORIFICE
PLATE

Marrelli John D Houston, TX, UNITED
STATES assigned to Texaco Inc

A three phase meter to measure the oil/water/gas
fractions of a multi-phase fluid flow uses a fraction
meter and a flow meter to calibrate flow with the
fraction meter sending mixture density information
to the flow meter to make the calculation.
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5597963

SUBMERSIBLE STREAMLINED
METER WITH A PITOT TUBE
FOR MEASURING WATER FLOW
IN AN OPEN CHANNEL

Smart Graeme; Hayes Michael; George Stephen G
Christchurch, NEW ZEALAND assigned to
National Institute of Water and Atmospheric
Research

PCT No. PCT/NZ92/00009 Sec. 371 Date Oct. 6,
1994 Sec. 102(e) Date Oct. 6, 1994 PCT Filed
Dec. 23, 1992 PCT Pub. No. W093/13425 PCT
Pub. Date Jul. 8, 1993. A gauging meter including
a streamline housing at a forward end of which a
pitot type tube, the tail end of the housing having
a tail fin of fins, the housing being connected to a
cable or rod which, in use, suspends or supports
the housing in liquid flow, the housing
incorporating electronic measuring device for
optionally measuring liquid depth, liquid velocity
head and temperature, the sensed measurements
being either stored within the housing or
multiplexed and sent to a remote controller for
storage and recording or viewing.

5598700

UNDERWATER TWO PHASE
RAMJET ENGINE

Varshay Hez; Gany Alon
assigned to Dimotech Ltd

Netanya, ISRAEL

An underwater two-phase ramjet engine propulsion
unit, includes an inlet for receiving a flow of water,
compressed gas injector for injecting compressed
gas into the flow of water, a mixing chamber for
mixing the compressed gas with the flow of water
to provide a two-phase flow of working fluid and
a nozzle for accelerating the two-phase flow of
working fluid so as to generate a two-phase jet.
The propulsion unit can be implemented with a
fixed geometry or with a variable geometry. The
propulsion unit includes a supersonic gas injector
as well as a subsonic gas injector. The propulsion
unit includes a control system the controlling the
compressor, supersonic gas injector, the subsonic
gas injector, the geometry of the propulsion unit,
and the direction of the thrust vector.

5599440

CATALYST METHOD AND
APPARATTUS FOR AN
ON-STREAM PARTICLE
REPLACEMENT SYSTEM FOR
COUNTERCURRENT CONTACT
OF A GAS AND LIQUID FEED
STREAM WITH A PACKED BED

Stangeland Bruce; Kramer David; Smith David;
McCall James; Scheuerman Georgieanna L;
Bachtel Robert W; Johnson David R  Berkeley,
CA, UNITED STATES assigned to Chevron U S
Alnc

This invention makes possible substantially
continuous flow of uniformly distributed hydrogen
and hydrocarbon liquid across a densely packed
catalyst bed to fill substantially the entire volume
of a reactor vessel by introducing the fluids as
alternate annular rings of gas and liquid (i.e. a
mixture of liquid hydrocarbon and a
hydrogen-containing gas) at a rate insufficient to
levitate or ebullate the catalyst bed. Catalyst are
selected by density, shape and size at a design feed
rate of liquids and gas to prevent ebullation of the
packed bed at the design feed rates. Catalysts are
selected by measuring bed expansion, such as in a
large pilot plant run, with hydrocarbon, hydrogen,
and catalyst at the design pressures and flow
velocities. The liquid and gas components of the
feed flow into the bed in alternate annular rings
across the full area of the bed. At the desired flow
rate, such catalyst continually flows in a plug-like
manner downwardly through the reactor vessel by
introducing fresh catalyst at the top of the catalyst
bed by laminarly flowing such catalyst in a liquid
stream on a periodic or semicontinuous basis.
Catalyst is similarly removed by laminarly flowing
catalyst particles in a liquid stream out of the
bottom of the catalyst bed. Intake for such flow is
out of direct contact with the stream of gas flowing
through the bed and the flow path is substantially
constant in cross-sectional area and greater in
diameter by several times than the diameter of the
catalyst particles. The catalyst of this invention
produces a plug-flowing substantially packed bed
of hydroprocessing catalyst which occupies at least
about 75% by volume of the reactor volume.
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5600060

APPARATUS AND METHOD FOR
COMPUTING UNSTEADY FLOWS
BY DIRECT SOLUTION OF THE
VORTICITY EQUATION

Grant John R Jamestown, RI, UNITED STATES
assigned to The United States of America as
represented by the Secretary of the Navy

Fluid flow characteristics are calculated directly
from a two dimensional surface model of the
object. A plurality of surface nodes with defined
boundary conditions are established on the surface
model. Consecutive layers of nodes are created a
preset distance outward from said surface model.
Curved panels are defined passing through three
nodes at a layer, and a surface shape function is
established for each pane! from previous panels or
from the boundary conditions. The fluid flow
velocity for the next layer is developed from the
velocities calculated at the previous layer and the
shape function. Triangular elements are created by
connecting a node on the next layer with two nodes
from the previous layer to form an element. First
and second vorticity gradients can be calculated
for the current node at a time segment from the
parameters associated with the previous layer of
interest nodes at that time increment. This can be
combined with the calculated diffusion velocity for
the node to produce a rate of change of vorticity
with respect to time which can be used to calculate
the velocity of the fluid at the node.

5600073

METHOD AND SYSTEM FOR
ANALYZING A TWO PHASE
FLOW

Hill Wayne Westborough, MA, UNITED
STATES assigned to Foster-Miller Inc

A method of and system for analyzing a two-phase
flow in a conduit in which acoustic energy is
transmitted through a conduit and into the flow
therein; return echoes are detected, one or more
flow indicator quantities are computed from the
return echoes; and the mass flow rate and/or the

flow quality is determined from the computed flow
indicator quantities.

5602348

METHOD AND EQUIPMENT FOR
TAKING A SAMPLE

Takakarhu Jouni; Nyfors Klaus Helsinki,
FINLAND assigned to Borealis Polymers Oy

PCT No. PCT/FI94/00182 Sec. 371 Date Feb. 12,
1996 Sec. 102(e) Date Feb. 12, 1996 PCT Filed
May 10, 1994 PCT Pub. No. W094/27134 PCT
Pub. Date Nov. 24, 1994, The invention concerns
a method and an equipment for taking a sample in
slurry polymerization. The sample is taken directly
from the liquid phase of the reactor through an
in-line filter. The slurry flow is maintained in the
in-line filter at a sufficiently hight level to prevent
immobilization of polymer or catalyst particles on
the filter face of the in-line fiiter.

5604316

MULTIPLE PHASE CORIOLIS
MASS METER

Alonso Joey Anchorage, AK, UNITED STATES

A Coriolis mass flow meter that measures total
mass flow of muiti phase fluid mixtures of gases
and liquids in any proportion even with slippage
occurring among the various phases. The device
includes a rotating member made up of a plurality
of flow conduits arranged symmetrically around a
shaft and driven by an electric motor or internal
combustion engine. The conduits are attached on
both ends to the shaft with one end closer to the
shaft centerline than the other end. The passage of
the multiphase fluid from the end of the conduit
closer to the shaft and exiting at the end further
from the shaft while being rotated causes
centrifugal force to be imparted to the fluid
separating the gas and liquid inside the conduits
into distinct layers. At the same time, Coriolis
force is generated as the fluid mixture flows
through the conduit with an increasing rotational
radius. The Coriolis force is imparted to the
conduits where bending beam load cells are
attached to measure the force.
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5605174

DEVICE FOR CONVEYING THICK
SUBSTANCES CONTAINING A
GREAT DEAL OF SOLID
MATERIAL

Schlecht Kar; Rockstroh Axel; Schuster Ulrich
Filderstadt, GERMANY assigned to
Putzmeister-Werk Maschinenfabrik GmbH

PCT No. PCT/EP93/00251 Sec. 371 Date Dec. 27,
1994 Sec. 102(e) Date Dec. 27, 1994 PCT Filed
Feb. 4, 1993 PCT Pub. No. W093/20002 PCT
Pub. Date Oct. 14, 1993. The invention relates to
a conveyor for thick substances containing a great
deal of solids and having a conveyor pipe which
can be filled with the thick substances under
pressure and at least one injection point opening
into the conveyor pipe to supply a lubricant to the
region between the pipe wall and the surface of a
plug flow of thick substance being formed in the
conveyor pipe. In order to center the plug flow
inside the conveyor pipe and provide a stable layer
of lubricant, the invention proposes that the
conveyor pipe have at least one annular waist at a
distance from and downstream of the injection
point formed by a collar or shoulder-like
projection inside the conveyor pipe. A bore
passing radially through the pipe wall for the
connection of a lubricant injection line may be
provided in the flow shadow of the waist), and at
least one further waist is provided downstream at
a distance from the injection drilling.

5607893

METHOD FOR UNIFORM
LOADING OF CATALYST TUBES

Diekmann Ebbe J
assigned to Haldor Tops

Ballerup, DENMARK

A method for the uniform loading of catalyst tubes
with catalyst particles, which tubes are mounted at
tube inlet side in a tube sheet, the method
comprises introducing a feedstream of catalyst
particles on the tubesheet in a number of
substreams with a substantial equal particle flow
and velocity by dividing the feedstream and each

resulting substream into at least two streams in two
or more dividing steps.

5608170

FLOW MEASUREMENT SYSTEM

Atkinson David I H; Walton Ian; Glotin Bernard J
P; Segeral Gacu erard  Clamart, FRANCE
assigned to Schlumberger Technology Corporation

PCT No. PCT/GB93/00369 Sec. 371 Date Nov.
16, 1994 Sec. 102(e) Date Nov. 16, 1994 PCT
Filed Feb. 22, 1993 PCT Pub. No. W093/17305
PCT Pub. Date Sep. 2, 1993. Appar