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ILA. IN VITRO CONVERSION: OBTAINING LIQUID HYDROCARBONS

Patent No,

4,133,719

4,133,720

4,135,982
4,135,984
4,135,986
4,137,052

4,138,419

4,140,478

4,141,694

4,141,793
4,141,794
4,141,795
4,141,796

4,141,797

2 APPARATUS
PATENTING UPDATE (1/79-8/79)

Assignee & Title

Didier Engineering GmbH, Fed. Rep. Of Germany: Process

And Apparatus For Charging Inclined Chamber Coke Oven

Wolfgang Franzer Bochum-Wattenscheid, and Hans J.
Adamus, Essen Both of Fed. Rep. of Germany. Support

Apparatus For A Battery Of Lnderjet Coke Ovens

Occidental Petroleum Corporation: Method For Preventing

Plugging In The Pyrolysis Of Agglomerative Coals

John D, Kirsechmann, 933 Anderson St., Bismarek, N.

Dak.: Water Distiller

Koppers Company, Inc.: One-Spot Rotary Coke Quenching

Car

Anthony A. DuPont, 12 Outrider Rd., Rolling Hills, CA

90274: Apparatus And System For Producing Coal Gas

Hutni Projekt Praha, Projekenia inzenyrska organizace:

Arrangement For Dosing A Coal Charge To A Coking
Battery

Kobe Steel, Ltd: Proecess And Apparatus For Heating

Solid | Matema]s Containing Volatile Matters

Technology Application Services Corporation:  Apparatus

For The Gasification Of Carbonaceous Matter By Plasma
Arc Pyrolysis

Nissho-Iwai, Ltd.: Process For Prepartion Of Coke And
Carbonizer Therefor '

Occidental Petroleum Corporation: Grid-Wall Pyrolysis

Reactor

Nippon Kokan Kabushiki Kaisha, Japan: Dry Type Method

For Quenching Coke

Bethlehem Steel Corporation: Coke Oven Emission Control
Method And Apparatus

Dr. C. Otto & Co., GmbH, Fed. Rep. of Germany:
Method Of Operating A Battery Of Coke Ovens




4,142,867

4,142,942

4,145,195

4,145,256

4,145,274

4,146,359

4,146,460

4,147,593

4,147,594

4,148,710

4,149,845

4,149,939

4,151,044

4,151,045

4,152,122

4,159,306
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Kar! Kiener, 7081 Goldshofe, Ostalbkreis, Germany:
Apparatus For The Production OF Combustible Gas

Albert Calderon, 1065 Melrose Dr., Bowling Green, OH
43402: Method And Apparatus For Quenching Coke

Firma Carl Still: Adjustable Device For Removing
Pollutants From ases And Vapors Evolved During Coke
Quenching Operations

Georgia Tech Research Inst.: Method And Apparatus For
Producing A Carbonaceous Residue Product

Occcidental Petroleum Corporation: Pyrolysis With Staged
Recovery

Occidental Petroleum Corporation: Methed For Reaeting
Nongaseous Material With A Gaseous Reactant

Delbert D. Thomas, 152 Cameo Dr., Redlands, CA 82373:
Oil Shale Retort Apparatus And Process

Occidental Petroleum Corporation: Flash Pyrolysis Of
Organic Solid Waste Employing Ash Recycle

Koppers Company, Ine.: One-Spot  Cylindrical Coke
Quenching Car And Quenching Method

Oceidentsl Oil Shale, Ine:  Fluidized Bed Process For

Retorting Oil Shale

Marathon Oil Company: Rabbles And Material Handling
Systems Utilizing The Same

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

QOccidental Research Corporation: Process TFor the
Pyrolysis Of Carbonaceous Materials In A Double Helix
Cyelone

Didier Engineering GmbH, Fed. Rep. Of Germany:
Apparatus For Charging Inclined Chamber Coke Oven

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

Adolf H. Borst, Schloss Ramberg, 7322 Donzdorf, Fed.

Rep, of Germany: Apparatus For The Production Of

Activated Carbon



4,159,924

4,160,720

4,161,441

4,162,943

4,162,960

4,163,693

4,163,694

4,165,216

4,165,971
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Firma Carl Still Recklinghausen, Fed. Rep. Of Germany:
Combined Control Deviece For The Operation Of Coke Oven
Batteries To Effect Switching Of The Regenerative Heating
System Prom One Group Of Flues To Another And For
Converting From One Heating Gas To Another

University of Utah: Process And Apparatus To Produce
Synthetic Crude Oil From Tar Sands

Jacque C. Morrell, 4501 Conn. Ave, N,W., Wash., D.C.
20008: Process For The Produetion Of Distillate Fuels
From Qil Shales And By-Product Therefrom

Occidental Petroleum Corporation: Slot Pyrolysis Reactor
And Method Of Pyrolysis

Union Oil Company of California: Shale Retorting Process
And Apparatus

Occidental Petrcleum Corporation: Fluidizing A Mixture
Of Particulate Coal And Char

Alexandr N. Minasov, ulitsa Ivanova, 12116 KV 59; Evgeny
P. Likhogub, ultisa Slinka 2 KV Il; & Stanislav 8. Sergeev
ultisa Kosmonvtov 3 kvll4, all of Kharkov, U.S.5.R.:
Heating Wall For Coke Ovens

Enerco, Ine.: Continuous Drying And/Or Heating
Apparatus :

Projektierung Chemische Verfahrensteehnik GmbH, Fed.
Rep. of Germany: Apparatus For The Gasification Of
Carbonaceous Material
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. B, IN VITRO CONVERSION: OBTAINING FUEL GAS

1. PROCESSES

This profile ineludes econversion of sotid INCLUDED IN THIS PROFILE ARE ALL OF
carbonaceous material to fuel gas, i.e,, THE PATENTS FROM:

gaseous mixtures containing hydrocarbons

which are used for heating and illumina- :
ting. As such processes are often Class 48, Subclasses 197TR and 200-215
accomplished in two steps, that Is,

solid-to-liquid followed by liquid-to-gas,

also included in this area are processes

whereby fuel gas is produced from liquid, ACTIVITY INDICES (1976-1978)

such as oil, or from a mixture of a solid :

and a liquid. Such processes are normally GROWTH 42,9%
thermal and carried out in a retort in the FOREIGN SHARE 33.6%
presence of a variety of reaetants in- CORPORATE OWNED ' 85.2%
cluding hydrogen, carbon dioxide, water, GOVERNMENT QWNED 4.7%
air and steam. ' U.5. OWNED OF FOREIGN 8.4%

PATENT ACTIVITY Fotente 120 -

_ [EOREIGN ORIGIN

BY PATENT GRANT DATE o0 -
1965-1978
TOTAL \\_\ 50 -
A—t————i
U.S. ORIGIN '

19ks 70 71 72 73 74 75 76 77 78

Patente 120 -

BY APPLICATION FILING DATE Pt E -
1967-1975 | %0
,‘ﬁ"
TOTAL A 60
U.S. GRIBIN o £

."’ T
I ‘FUREIGN ORIGIN & 30 -

1987 €8 e 70 71 72 73 74 75 76




136

oT
g
gee
EE
LT
0L

1341
3]

iD=t N =

5}
oz
B6S
4]
a8

LiT
IED
c06

viol

— o gy - [l 20 - ]
0 m

I~

-

"o m

114
('R
L0}

gi6l

¢ ¥ 39vd

LE
e

ZE

(1)

iy
4=}

g}
[4
Fa:
v6

LiGl

EE
(4

6E

(>34
85
8L

z)
ri
=2
BL
Lbd

8L6}

QT
£

6T

oF
5144

i
Th
Lt

OF
i85

144
E5

a

bl
ES
¥o

ELEL

- = SINILVd 40 HIABKNN

ki
€1

£t

1z
O

[ 1] L+ Rl -
-

<8

4

cLe6}

0t

(4]

IE
¥

ti6l

Z}
El

v

ZE
1

= Mo

i
9E
08

OLEl

al
B

b2

£
ES

DA< r=m

696}

™ p o

ZT
8¢

[A
BZ
51

8961

L
Bt

gl
34

L96]}

Ll T B B )

=M
(oI o

ANVHY IN3LYd 40 3ivG A9 (BLBL-E961) ALIATLOV IN3LVd

$385300dd - SYD 13ANd ONINIVLIEG - OHLIIA NI -} g II

=R ) 1]

£
£T

[3 I~ ol o

—Nm
[ B )

G965}

L
gi

o

iz
ES

TALONT N9 I3YO0d
“LAQD NDEIHOH
“dH0D NSIZHOZ

G3INAD ND L3304
QINMO "S°N
NIDINO NDIZADA

Q3NMO NDIFH0d

Q3NMG "ATONT "S5°n

(INMC " ia0e "S°R

fIINAG "d¥0D "S°n
NIDIMO "S°N

¥ol1dd¥ HLNAGS
VI15300HY
ONVIHIZLIMS
vilvdisny
‘58N
AIVLI

M3IJIMS
YOYNYD
HAVHNIO
SANVYTHEHLIN
FINYAS
NYd¥®
WOAONIA dILInn
ANYIEIS

NIDINO NSI3204

NIgIsa "s'n
TvLOL

S13ANd OILIHINAS



137

9
EGI

80¢
LT
QE¢

59
ve
08Y
£9G

[Fer .

QED
£96
B6L

avioL .61

v v 30vd

¥
¥
94

144
ue

OF
9t
ids
LLG)

[ E Z } b b [ b € "ALGNT NSIA¥04
"LADB NBIFYOd
Le | LT {E 0T S = g L B 8 L L G "dd0d NOIIH0A
LT 314 ve oz L (813 & 4 01 & L L 8l 0INMO NDIFU0A
} L4 [ L] ¥ k < b ] b 3 I aQ3INM0 S0
gc £E =124 8z i (33 b L] +13 Ot 8 B (=33 NISIN0 NSIIHGH
b < 3 QINAC NDTIHO0A
L 0} L ¥ 2 Ol b [ [ 4 £ [ S QINMO "AIONI "S°0
- | L ] g [ Z z E [4 b 3 GzZNM0 " LAQD "S°D
85 (34 05 34 (8] =1 92 g¢ a9t &} (¥ =13 44 ainNMOo " d¥02 SN
g9 19 o Sy (24 5 &4 T4 ‘E £ ST oz 14 NIDIdE0 “sS°0
b ¥o1ddY¥ HLNDS
S ¥ 1S300H
ONVIHIZLIMS
] i vIvylany
3 } "HI8TEN
I i b AVLI
] NIATANG
t k E ] TATNYD
H 3 + } E AdViNIQ
i [ z [ ] ] L SONVTAIHLIN
+ I [4 [4 [ b ¥ } £ ' JONYHS
] 5] i o4 [ [ £ H [ 4 NYdY(
L g L 5 ¥ 3 i £ ) E a [ ot WOGSNIY Q3ALIND
)] St i = t 9 € [ v [ — 1 ] ANYINEID
a8t EE ae 9z ik ] 3 FE & 0O} Ql 8 8 Gl NIDIHD NOIZHOZ
89 9 (4] ay ib (31 6T 6¢ LE EC Ge oe 6% NIDIHO "S°N
95 =2 Bé ZL <8 (4 ov BE b EE £E 8% 85 vl

L6} SLBI FLi6l £LG} (A1) LG LG} (3113 8961 LBG} o036l G961 S9 Jdd

- - - -~ - - - -SNOIL¥DINddY QAINALVA 40 HIBWON - - - - = = = = = = = =~ = = = =~ = = = = =

NCILVDItdd¥ tN3ILVd 530 3iva A8 (8L/21-L49/1 GILNVUD SIN3LVd) ALIAILDV IN3LVd

53553008d ~ S¥© TINd ONINIVLIBO - DHLIA NI -1 B Il

S73N4 DIL3HINAS



138

I1T.B. IN VITRO CONVERSION — OBTAINING FUEL GAS

1. PROCESSES

ASSIGNEES WITH 4 OR MORE PATENTS (1/69-12/78)

EXXON RESEARCH + ENGINEERING CO,
TEXACO INC.

METALLGESELLSCHAFT AKTIENGESELLSCHAFT
CHEVRON RESEARCH COMPANY

UNITED STATES OF AMERICA, INTERIOR
TEXACO DEVELOPMENT CORPORATION
PHILLIPS PETROLEUM COMPANY

INSTITUTE OF GAS TECHNOLOGY

BRITISH GAS CORPORATION

GAS COUNCIL

UNITED STATES OF AMERICA, DEPARTMENT OF ENERGY

OCCIDENTAL PETROLEUM CORPORATION

MOBIL OIL CORPORATION

JAPAN GASOLINE CO., LTD.

UOP INC. | |

PULLMAN, INCORPORATED |

UNITED TECHNOLOGIES CORPORATION

SHELL OIL COMPANY

UNION CARBIDE CORPORATION

IMPERIAL CHEMICAL INDUSTRIES LIMITED

CONSOLIDATION COAI, COMPANY

HYDROCAREON RESEARCH INC.

MITSUI SHIPBUILDING AND ENGINEERING CO. LTD.

CHEMICAIL CONSTRUCTION CORPORATION

TEXAS INSTRUMENTS, INCORPORATED

KAMYR INC.

GULF OIL CORPORATION

GENERAL ELECTRIC COMPANY

DR. C. OTTO COMP. G.M.B.H.

LEAS BROTHERS DEVELOPMENT CORPORATION

SIEMENS AKTIENGESELLSCHAFT

FOSTER WHEELER ENERGY CORPORATION

LUMMUS COMPANY

AIR PRODUCTS + CHEMICALS, INC.

LA SOCIETE CHIMIQUE DE LA GRANDE
PAROISSE, AZOTE

ROCKWELL INTERNATIONAL CORPORATION

KRUPP KOPPERS GMEBH

ATLANTIC RICHFIELD CCMPANY

UNION OIL COMPANY OF CALIFORNIA

BATTELLE DEVELOPMENT CORPORATION

WESTINGHOUSE ELECTRIC CORP.

COGAS DEVELOPMENT COMPANY

E. I. DU PONT DE NEMOURS AND COMPANY

TOYOTA JIDOSHA KOGYO KABUSHIKI KAISHA

CITIES SERVICE COMPANY

SHELL INTERNATIONALE RESEARCH MAATSCHAPPIJ, B.V.

COMBUSTION ENGINEERING INC,
RALPH M. PARSONS COMPANY

*Composite total, see Appendix A.
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