Patent No.

4,132,065

4,132,764

4,133,739

4,133,825

4,134,740

4,134,824

4,134,907

4,135,889

4,135,893
4,135,968
4,137,051
4,137,053

4,140,184

4,140,493

4,140,583

4,141,695

4,141,696
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ILB. IN VITRO CONVERSION: OBTAINING FUEL GAS

1. PROCESSES
PATENTING UPDATE (1/79-8/79)

Assignee & Title

Texseo, Ine; Production Of Hy And CO-Containing Gas

Stream And Power

Phillips Petroleum Company: Production Of Carbon

Monoxide From Carbonaceous Material And Zine Oxide

Chevron Research Company: Retorting Process

British Gas Corporation: Production Of Substitute Natural

Gas

Texaco, Inc.: Method For Energy Utilization In Producing

Synthesis Gas And Recovering Unconverted Carbon

Union Carbide Corporation: Integrated Process For the

Partial _ Oxidation—-Thermal Cracking Of Crude Oil
Feedstocks

Hazen Research, Ine.: Process For Enhaneing The Fuel

Valve Of Low BTU Gas

University of Utah: Single Stage, Coal Gasification

Reactor

Cogas Development Company: Mixing Method And Device

Wevhaeuser Company: Spent Liquor Treatment

General Eleetric Company: Grate For Coal Gasifier

Chevron Research Company: Gasification Process

ira C. Bechtold, 1987 Skyline Vista Dr. La Habra, CA

90631, H. Randall Emmerson, 47 Rockview Dr., Irvine,
CA  92715: Method For Producing Hydrocarbons From

Igneous Sources

Phillips  Petroleum Company: Hydrocarbon  Steam

Reforming Process

Pioneer Corporation: Processing Of Lignite For

Petrochemicals

Texaco, Ine.: Process For Gas Cleaning With Reclaimed
Water

Texaco, Inc.: Process For Gas Cleaning With Reeclaimed

Water And Apparatus For Water Reclamation
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4,141,794 ‘Occidental Petroleum Corporation: Grid-Well Pyrolysis
Reactor

4,145,274 Occidental Petroleum_ Corporation: Pyrolysis With Staged
Recovery

4,148,358 Occidental Petroleum Corporation: Method For Reaeting
Nongaseous Material With A Gaseous Reactant

4,146,369 ProjeKtierung Chemisehe Verfahren Steehnik GmbH, Fed.
Rep. Of Germany: Process For Gas Production From Solid
Fuels

4,146,370 Shell Internationale Research Maatschappij B.V.: Process

And Apparatus For The Partial Combustion of Coal Powder

4,147,593 Oceidental Petroleum Corporation: Flash Pyrolysis Of
Orgenic Solid Waste Employing Ash Reeyele

4,147,660 Osake Gas Company, Ltd: Method For Reactivation Of
Platinum Group Metal Catalyst With Aqueous Alkaline
And/Or Reducing Solutions

4,149,856 Willy Keller, Hettlingerstrasse 7,8472 Seuzach, Zurieh,
Switzerland: Method And Appartus For Producing A
Gaseous Fuel By Means Of Solar Energy

- 4,149,859 Shell Internationale Research Maatchappij B.V.: Process
For Cooling And Separation Of Dry Particulate Matter
From A Iot Gas - .

4,149,971 Krupp-Koppers GmbH Fed, Rep. Of Germany: Two-Stage
Proeess: And Apparatus For The Separation Of Tar

4,150,953 General Electric Company: Coal Gasification Power Plant
And Process

4,151,044 Occidental Research Corporation: Process TFor The
Pyrolysis Of Carbonaceous Materials In A Double Helix
Cyelone o '

4,151,191 The American Gas Association: Sulfur Resistent
Molybdenum Catalysts For Methanation

4,153,426 Arthur G. MeKee & Company: Synthetic Gas Production

4,153,427 The U.3. of America as rep. by the U.S. DoE, Wash. D.C.:

~ Apparatus And Method For Feeding Coal Into A Coal

Gasifier

4,154,581 Battelle Development Corporation: Two-Zone Fluid Bed

Combustion Or Gasification Process

4,154,582 General Electric Company: Method Of Solids Discharge
From Coal Gasifier Grate




4,155,985

4,155,990

4,157,244

4,157,245

4,157,246

4,158,552

4,158,637

4,158,697
4,158,948

4,159,195
4,159,201
4,159,236
4,159,237
4,159,238
4,160,649
4,161,393
4,161,442

4,164,397

4,165,970
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Metallgesellschaft Aktiengeselischaft Frankfurt am Main,
Fed. Rep. of Germany: Process Of Purifying Gases

Hitachi, Ltd.,s Process For Removal And Recovery Of
Sulfide From Coal Gas

Dr. C. Otto & Comp. GmbH, Fed. Rep. of Germany:
Gas-Cooling Method And Apparatus

Chevron Research Company: Countercurrent Plug-Like

Flow Of Two Solids

Exxon Research & Engineering Co.: Hydrothermsal Alkali
Metal Catalyst Recovery Process :

Combustion Engineering, Inc.: Entrained Flow Coal

Gasifier

Westinghouse Eleetric Corp.:  Conversion Of Coal Into

tydroearbons

Clean Energy Corporation: Coal Treatment Apparatus

Texaco, Inc.: Conversion Of Solid Fuels Into Fluid Fuels

Exxon Researeh & Enginecering Co.: Hydrothermal Alkali
Metal Recovery Process -

Krupp-Koppers GmbH, Fed. Rep. of Germany: Process
For Produeing A Carbon Monoxide-Rich Gas

Guif Oil Corporation: Method For Combining Coal
Liquefaction And Gasification Process

Gulf Qil Corporation: Coal Liquefaction Process Employing
Fuel From A Combined Gasifier

Gulf 0il Corporation: Integrated Coal Liquefaction

Gagification Process

UOP, Ine.: Substituted Natural (Gas Via Steam Reforming
Of Kerosene

Metallgeselischaft Aktiengeselischaft, Frankfurt am Main:
Shift Conversion Of Raw Gas From Gasification Of Coal

Mobil Oil Corporation: Processing Of Tar Sands

Herbert H. Hunt, 3608 Vine Maple, Eugene, Orep. 87405
& Harold S. Worcester, 91040 Hill Rd., Springiield,
Oreg., 97417: Fuel Gas Production

Metallgesellschaft Aktiengesellschaft Frankfurt am Main:
Process And Apparatus For Gasifying Granular Coal Under
Superatmospherie Pressure




Preceding page blank

H. B.

IN VITRO CONVERSION:
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OBTAINING FUEL GAS

2. APPARATUS

This profile inecludes the apparatus to
carry out the processes described in the

ACTIVITY INDICES (1978-1978)

preceding profile. GROWTH 49.3%
FOREIGN SHARE 40.5%
INCLUDED IN THIS PROFILE ARE ALL CORPORATE OWNED 79.0%
OF THE PATENTS FROM: GOVERNMENT OWNED 5.4%
U.8, OWNED OF FOREIGN 6.7%

Class 48, Subeclasses 61-113 and 118.5
PATENT ACTIVITY Potents 60

BY PATENT GRANT DATE
1969-1978 8
TOTAL 30
—i—aA
U.5. ORIGIN
H@OREIGN ORIGIN 1 | ‘_II]] | ’_M 15 -
: 1969 70 71 72 73 74 75 76 7B
Patentse E0
’l
BY APPLICATION FILING DARTE
1967-1976 y 151
TOTAL e 30 —
o T Y x"

U.S. ORIGIN "

HI@GREIBN ORIGIN e Hﬁn S

—

71 72 73 74 75

76
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II.B. IN VITRO CONVERSION - OBTAINING FUEL GAS
2, APPARATUS

ASSIGNEES WITH 2 OR MORE PATENTS (1/69-12/78)

UNITED TECHNOLOGIES CORPORATION

EXXON RESEARCH + ENGINEERING CO.
GENERAL ELECTRIC COMPANY

DR, C. OTTO COMP. G.M.B.H.
METALLGESELLSCHAFT AKTIENGESELLSCHAFT
SIEMENS AKTIENGESELLSCHAFT

UNITED STATES OF AMERICA, DEPARTMENT OF ENERGY
BRITISH GAS CORPORATION

OCCIDENTAL PETROLEUM CORPORATION
TEXAS INSTRUMENTS, INCORPORATED
TEXACO DEVELOPMENT CORPORATION

KAMYR INC. .

MITSUI SHIPBUILDING AND ENGINEERING CO. LTD.
UNION CARBIDE CORPORATION :
UNITED STATES OF AMERICA, INTERIOR
CALIFORNIA INSTITUTE OF TECHNOLOGY
KOPPELMAN, EDWARD

INSTITUTE OF GAS TECHNOLOGY

GAS COUNCIL

ECONO FUEL SYSTEMS, INC.
MCDOWELL-WELLMAN ENGINEERING COMPANY
NISSAN MOTOR CO,, LTD.

SUN OIL COMPANY OF PENNSYLVANIA

STEAG AG

ALLIED CHEMICAL CORPORATION

KINGSFORD COMPANY

SHELL OIL COMPANY

INGERSOLL-RAND RESEARCH INC.

TEXACC INC.

COMBUSTION ENGINEERING INC.

HEINRICH KOPPERS GMBH

CHEVRON RESEARCH COMPANY
CONSOLIDATION COAL COMPANY

CHEMICAL CONSTRUCTION CORPORATION
TORRAYX SYSTEMS, INC.

KRUPP KQPPERS GMBH

THAGARD TECHNOLOGY COMPANY

MOBIL OIL CORPORATION

AB MOTALA VERKSTAD

UNIVERSITY OF CALIFORNIA, THE REGENTS OF
URBAN RESEARCH DEVELOPMENT CORPORATION
WESTINGHOUSE ELECTRIC CORP.

o
=

SHELI. INTERNATIONALE RESEARCH MAATSCHAPPIJ B.V.
RHEINISCHE BRAUNEKQOHLENWERKE AG

*Composite total, see Appendix A,

Mw*wmmmmmmMwmwwmmmwwmwwwuwuwuw.n.hmmmmmqqmmmm

*
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Patent No.

4,134,738
4,134,738

4,135,885
4,135,889

4,137,051

4,137,052

4,141,694

4,142,867

4,142,868

4,145,998

4,146,359

4,146,370
4,149,856

4,149,939
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ILB. IN VITRO CONVERSION: OBTAINING FUEL GAS

2. APPARATUS
PATENTING UPDATE (1/79-8/79)
Assignee & Title

Poster Wheeler Energy Corporation:  Automated Poking

System For Coal Gasifier

Siemens Akteingesellschaft: Starting Deviee For A

Reformed Gas Generator

Wormser Engineering, Ine.: Burning And Desulfizing Coal

University of Utah: Single Stage, Cosal Gasification

Reaction

General Bleetric Company: Grate For Coal Gasifier

Anthony A. du Pont, 12 Outrider Rd., Rolling Hills, CA
90274, & Joseph A, Connell, 24815 8, Normandie Ave.,
Harbor City, CA  90710: Apparatus And System For
Producing Coal Gas

Technology Application Servieces Corporation:  Apparatus
For The Gasification Of Carbonaceous Matter By Plasma
Arc Pyrolysis

Karl Kiener, 7081 Goldshofe, Ostalbkreis, Germany:
Apparatus For The Production Of Combustible Gas

The U.S. of America, As Rep. By the UB. DoE, Wash.
D.C.: Wear Compensating Seal Means For Rotary Piston
Coal Feeder

Eeono Fuel Systems, Ine,: Hot Fuel Gas Generator

Occidental Petroleum Corporation: Method For Reacting
Nongaseous Material With A Gaseous Reactant

Shell Internationale Research Maatschappij B.V.: Process

" And Apparatus For The Partial Combustion Of Coal

Powder

Willy Keller, Hettlingerstrasse 7,8472 Switzerland: Method
And Apparatus For Producing A Gaseous Fuel By Means Of
Solar Energy

Salem Corporation: Method And Apparatus For Feeding Ap
Oxidant Within A Furnace Enclosure




4,150,759

4,150,953

4,150,954

4,151,044

4,152,122

4,153,426
4,153,427

4,155,720

4,157,244

4,157,896

4,157,958

4,158,697

4,159,447

4,162,943

4,164,397

4,165,970

4,165,971
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United States of America as rep. by The U.S. DoE, Wash,
D.C.: Solids Feeder Apparatus

General Electric Company: Coal Gasification Power Plant
And Process

Daimler-Benz Aktiengesellschaft, Fed. Rep. Of Germany:
Split Gas Generafor

Occidental Research Corporation: Process For The
Pyrolysis Of Carbonaceous Materials In A Double Helix
Cyclone

Syngas International, ILtd: Apparatus For The Production
Of Methane Containing Gas By Hydrogasification '

Artam G. McKee & Co.: Synthetic Gas Production

United States of America as rep. by the U.S. DoE,
Wash, D.C.: Apparatus And Method For Feeding Coal Into
A Coal Gasifier

The Broken Hill Proprietary Company, Ltd.: Apparatus

For The Production Of Gaseous Mixtures

Dr. C. Otto & Comp. GmbH, Fed. Rep. Of Germany: Gas
Cooling Method And Apparatus

Horizons Research Incorporated: Apparatus For The
Production Of Carbon Monoxide And Hydrogen

Bernard H. Chow, 6340 Morazgan St., North Highlands,
CA_ 95660; Inverted Vessel Processing Method For The
Production Of Methane Gas '

Clean Energy Corporation: Coal Treatment Apparatus

Dr. C. Otto & Comp. Gmbh, Fed. Rep. of Germany:
System For Detecting Faults In The Wall Of A
High-Temperature Pressure Vessel

Occidental Petroleum Corporation: Slot Pyrolysis Reactor
& Method Of Pyrolysis

Herbert H. Hunt, 3508 Vine Maple, Furene, Oreg., 97405
& Harold 8. Worcester, 91040 Hill Rd., Springfieid, Oreg.
97417+ Fuel Gas Production

Metallresellschaft Akteingesellschaft, Germany: Process
And Apparatus Gasifying Granular Coal Under
Superatmospheric Pressure

Projektieruny Chemische Verfahrenstechmik, GmbH Fed.
Rep. Of Germany: Apparatus For The Gasification Of
Carbonaceous Material




