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"Hydrogenation C a t a l y s t s ,  " E.  C. Wi l l i ams  and S. H. McAllister~ 
(assigned to Shell Development Co. ), U.S. 2, 067, 368 (1937) 
January 12. 

"Hydrogen ,  " N. F. Kubicek,  ( a s s igned  to Shell  Development  Co. ), 
U.S. 2, 465 ,235  (1949) M a r c h  22. 

"Hydrocarbon-O~gen Mixtures, " P. H. Darning, (assigned to 
Shell Development Co. ), U.S. Z, 519,955 (1950) August 2Z. 

"Gas  Generator fo r  Producing Controlled A t m o s p h e r e s  in a Two- 
Stage Exothermic Partial Combustion of a Gaseous Hydrocarbon, 
Y. Toussaint, (assigned to Shell Development Co. ), 
U.S. 2, 924, 577 (1960) February 9. ...... 

"Hydrogen ,  " (ass igned  to Shel l  In te rna t iona le  R e s e a r c h  Maatschappij 
N. V. ), Belg.  648,528 (1964) Noven /be r  30. 

"Ca ta ly t i c  Re fo rming  of H y d r o c a r b o n s ,  " (ass igned  to Shell  Luter- 
na t ionale  R e s e a r c h  %~aatschappij N. V. ), Neth. Appl. 6, 551, 5"'l'J. 
l(i965) O c t o b e r  2 5 .  

" P r e p a r a t i o n  of Hydrogen  or  Hydrogen-Con ta in ing  Gase s ,  " (ass igned  
to Shel l  I u t e rna t i ona l e  R e s e a r c h  Maa t schapp i j  N. V. ), Neth.  Appl. 
6,404, 815 ( ' 1 9 6 5 )  Iqovember  I .  ' ~ " '" 

"Mixtures of Hydrogen and Carbon Monoxide, 
Internationale Research Maatschappij ~. V. ), 
~, 506, 075 (1965) lqovember 15. 

" (ass igned  to Shell  
Neth. Appl. 

"Hydrogen or Hydrogen-Containing Gas Ik~ixtures From Hydrocarbons, 
( a s s igned  to Shel l  !u t e rna t iona le  R e s e a r c h  Maa t schapp i  j N. V. ), 
Br i t .  1 , 0 1 1 , 6 9 6  ( 1 9 6 5 ) D e c e m b e r  1: . . . .  

"Hydrogen- -  Ca rbon  Monoxide Mix tu r e s  F r o m  Liquid H y d r o c a r b o n s ,  
L. W. t e r  H a a r  and E.  F.  Reinrnuth,  ( a s s igned  to Shell  I n t e r -  
nht ionale  R e s e a r c h  Maa t schapp i j  N. V. ), Br i t .  1, 0 ~ - 8 - ~ 1 ~ 5 7 )  
February ZX. 

"Manufacture of Hydrogen in Impure State, " (assigned to Shell 
Internationale Research ik, laatschappij N. V. ), Neth. Appl. 
6, 511,884 (1967} Mardh 14. "" 

"Combus t ib le  H y d r o g e n - C a r b o n  Oxide Mix tu re s ,  "~ (ass igned  to 
Shell  In t e rna t iona le  R e s e a r c h  Maa t schapp i  j N. V. ), F t .  1 ,480 ,855  
(196'7) May 12. " 

" P r e p a r a t i o n  of Hydrogen  or  Hydrogen-Con ta in ing  Gas Mi:-:bxres, 
( a s s igned  to Shel l  In te rna t iona le  R e s e a r c h  Maatschappi j  N. \r. ), 
Neth.  Appl. 6 , 6 0 3 , 4 8 1  (1967~ S h p t e m b e r  18. . . . . . . . .  

"Ca ta ly t i c  S t e a m  Conver s ion  of H y d r o c a r b o n s ,  " (ass igned  to Shell 
I n t e rna t i ona l e  R e s e a r c h  M a a t s c h a p p i  j N. V. ), Neth. Appl. 6 6 ~ 7 9  
(1968) May Z0. 
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"Preparation of Gases Containing Hydrogen and Carbon iV[onoxide, 
(assigned to Sh~ll Internationale Research Iv[aatschappij N. V. ), 
Neth. Appl. 66 i7, 835' (1968) June 21. 

"Producing Purified Hydrogen, " D. Yr. Miller and K. E. Zarker, 
(assigned to Shell Internationale l~esearch Iv[aatschappi j N. V. )~ 
S. African 69 05,-183 (i970) ~ eDruary ~. 

"Apparatus for Producing Hydrogen-Carbon Iv[onoxlde Gas Mixtures, 
L. ~V. Ter Hear, (assigned to Shell Internationale i~esezrch 
iV~aatschappij N. V. ), Get. Offen Z~ iOZ,368' (IgT-!)August 5, 

"Apparatus and Ivgethod for Generating Gases Containing Carbon 
Monoxide and Hydrogen~ " (assigned to Shell Internationale 
Research iVfaatschappij N. V. ), Neth. A[~pl. 71 08, 156 (1972) 
December 18. 

"Partial Oxidation of a Fuel in a l%eactor Operating at l~elatively 
Low Pressure, " L. V~ r. Ter Haar~ (assigned to Shell iuternationale 
Research IViaatschappij N.V. ), Get. Offen. Z, 23~I, 6"69 (1973) 
January 18. 

"Generating Hydrogen-Rich Gases, " N. C. Van Lookeren, J. E. 
Naber, F. J. Zuiderweg am_d W, P. Iv[. Van Swaaij, (assigned to 
Shell Internationale Research Iv[aatschappij N. V. ), Get. O~en. 
-z, z57, 733 (:t973) 3 o .  

"Preparation of Synthesis Gas From Hydrocarbons, " S. Iv[orida, 
H. Danuchi, T. Sasaki and K. Kazuki, (assigned to Shinnippon 
Seitetsu Kagak-a Kogyo Co., Ltd. ), Japan 71 01,561 (1971) 
January 14. 

"Hydrogen, " F. Siegwart, Swiss 180,683 (1936) February I. 

"Apparatus for Producing Oxygen or Hydrogen Gas Fed to a 
Fuel Cell, " (assigned to Siemens A. -G. ), Brit. I, 214, 195 
(1970) December 2. 

"Hydrogen by Incomplete Flameless Catalytic Combustion of 
Hydrogen Oils, " C. Koch, (assigned to Siemens A. -G. ), 
Ger. Offen. I~ 964, 810 (1971) July 15. 

"Electrical Treatment of Hydrocarbons and Fatty Oils, " 
(assigned to Siemens and Halske A. -G. ), Ft. 466, 813 
(1923) August 5. 

"l%eform~ug %Vith Optimization of Hydrogen Production, " IV[. H. 
Dalson and W. H. Decker, (assigned to Sinclair l%esearch, inc. ), 
U.S. 3, Z58,420 (1966) June 28. 

"l~emoval of Hydrogen From the Effluent Stream of a Vacuum 
Dehydrogenation Unit, " G. O. Michaels, (assigned to Sinclair 
Research, Inc. ), U.S. 3,448, 162 (1969) June 3. 
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"Hydrogen, " (assigned to Soc. Anon. Des Ateliers Generaux De 
Construction), Belg. 376,567 (1931) l?ebrhary 28. - 

"Hot Reducing Gas, " (assigned to Societe Anon. Distrigaz i'L V. 
Centre National de Recherches h~etallurglqd~s); Bel~6. 78~I~ 6!F~ 
~197z) Ju~y 17. . . . . . . .  

"E:~inguishing Furnaces for the Partial Corr~bustion of Hydrocarbons, 
F. F. A. Braconier and J. J. L. E. Riga, (assigned to Societe 
Belge de 1 Azote et des Produits Chirniques du Marly, S;-A. ), 
U.S. 3,057,~07 (1962)October 9. ' . . . . . . . . .  

"Partial Combustion Apparatus for Furnaces for Pyrolysis of 
Hydrocarbons, " F. F. A. Braconier and J. J. L. E. Riga, 
(assigned to Societe Belge de 1 Azote et des Produits Ch~rni_ques 
du Marly, S.A. ) ,  U.S. 3, 121,616 (1964) Fe~5~uary 18. 

"Hydrogen From Hydrocarbons, " M. Jean and A. Devatu:, 
(assigned to Societe Chimique de la Grande Paroisse), 
Ft. 966, 393-(1950) Oc"~0be~ 9. " " 

"Preparation of Hydrogen-Carbon IVionoxide ~lixtures by Hydrocarbon 
Oxidation, " IV[. Jean, (assigned to Societe Chirr~ique de la Grande 
Paroisse ), Ft. I, 143,814 (1957)October: 4. . . . .  

"Apparatus for ~anufacture of Gases High in Hydrogen From 
Hydrocarbons, " Ik~_. Jean, (assigned to Societe Chimique de la 
Grande Paroisse), Ft. 1,238, 209 (1960)July 4. ....... 

"Hydrogen-Carbon R, ionoxide IVii:~ures, " I~. Je~.u and J. 
(assigned to Soeiete Chimique de la Grande Paro~sse), 
Fr. I, 309, 804 (I~16Z) iNovemDer 23. 

Lelong, 

"Production of Mixtures of Hydrogen and Carbon Monoxide From 
Hydrocarbons, " 3. Maral, (assigned to Societe Chimique de la 
Grande Paroisse), Yr. I, 410,951 (1965)-Augus~ 9. ...... 

"Energy Recovery From the Production of Gases Rich in Hydrogen 
and Their Subsequent Reaction, " J. Gignier, j. Quibel and J. 
Guyard, (assigned to Societe Chimique de la Orande Paroisse), 
Ft. I, 419, 753 (1965) December 3. . . . . . . .  

"Petroleum Cracking, " (assigned to Societe Chirnique de la 
Grande Paroisse), Belg. 669,645 (19~6)~ar~61"°15 '. 

"High-Pressure Reforming of Hydrocarbons, " J. Gignier, P. 
Lhonore, J. Ouibel ~und IV[. Senes, (assi~ned to Societe Chirnique 
de la Grande Paroisse), Yr. I, 492, 926 ~]967) August 2b. T 

"Reforming of Hea~ Hydrocarbons, " P. Lhonore, J. Quibel 
and iVL Senes, (assigned to Societe Chirnique de la Grande 
P a r o i s s e ) ,  F t .  1 , 5 4 3 , 4 2 3  ( i 9 6 8 )  O c t o b e r  2 5 .  • ..... 
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"Recovery of Hydrogen, "(assigned to Societe d' Electro-Chernie~ 
d'Electro-Metallurgie et des icieries Electriques d'Ugine), 
U, S. I, 438~ 383 (1966) iVlay 13. 

"Phosphorus~ Phosphore Acid, " E. Voituron, (assigned to Soc. 
d' . . . . . .  etudes Scient%fiques et d' entreprises industrie!les), -- 
Brit. 340~ 038 (1929) January 9. 

"Reduction of IVfetaHic Ores by Mixtures of Hydrogen and Carbon 
Monoxide Obtained From Hydrocarbons, " A. Scortecci, (assignecl 
to Societa Finanziaria Siderhrglca Finsider per Azioni), 
I ta l ,  495, 8Z7 (i954) J u n e  Z5. 

"Carbon Monoxide and Hydrogen, " (assigned to S. I. R.i. Societa 
Italiana Ricerche Industriali), Fro 755,493 (1933) lNovember ZJ. 

"Electric Arc Treat-n~ent of Liquid Hydrocarbons, " (assigned to 
Soc. L'Air Liquide Soc. _Anon. Pour L Etude Et L' Exploitation 
des ibrocedes Georges Claude), Ft. 67Z/?I-2-(1929)April _0. 

"Low-Temperature Apparatus for Making Hydrogen, " (assigned 
to Societe L' Air Liquide Soc. Anon. Pour L' Etude Et L' Exploitation 
Des i~rocedes G. Ciaude)~r. 718, 77Z (I-931) June 17. 

"Electric Arc Treatment of Liquid HydrocarbOns, " Y. Mercier, 
(assigned to Societe L' Air Liquide Soc. Anon. Pour L' Etude and 
L'Exploitation Des Procedes Georges Claude), U,S, I, 830, 615 
(1932) iNovember 3. 

"Acetylene-Ethylene Mixtures by Electrolysis of Hydrocarbons, 
A. Vialaron, (assigned to Societe Des Produits Azores), 
Ft. I, 296, 664 (1962) June ZZ. 

"Catalyst for the Conversion of Hydrocarbons, 
(assigned to Socony Mobil Oil Co., Inc. ), Ft. 
(1964) January 31. 

" J. Maziuk, 
I, 350,947 

"Carbon l~onoxide and Hydrogen From Methane, " A. J. Abrams, 
M. H. Gorin and C. Oo Baker, (assigned to Socony-Vacuum 
O i l  Co., Inc. ), U.S. 2, 449, 359 (1948) September 14. 

"Synthesis Gas, " M .  H. Gorin and A. J. ibrams~ (assigned to 
Socony-Vacuum Oil Co., Inc. ); U.S. 2, 485,875 (1949) 
Odt0ber ZJ. " 

"High-Temperature Hydrocarbon Conversion, " L. P. Evans, 
(assigned to Socony-Vacuurn Oil Co., Inc. ), U.S. 2, 543,742 
(1951) February 27. .... 

"High-Temperature Hydrocarbon Conversion, " L. P. Evans° 
(assigned to Socony-Vacuun~ Oil Co., Ltd. ), U.S. 2, 543, 743 
(1951) February 27. 

C -65 

I N S T I T U T E O F G A S T E C H N O L O G Y 



8/75 

HS67. 

HS68. 

H869. 

HS70. 

HS71. 

HS7Z. 

HS73. 

HS74. 

HS75. 

HS76. 

HS77. 

HS78. 

H879. 

HS80. 

HS8 I. 

896Z 

"El4ctrochm~aical Conversion of Hydrocarbons, " C. H. Schlesrnan, 
(assigned to Socony-Vacuurn Oil Co., Inc. ), U.S. 2, 553,944 
(1951) Iv[ay 22. 

"Hydrocarbon Compound, " E. B. Spear, Can. Z64, 324 (1926) 
September 14. 

"Hydrogen or Ammonia Synthesis Gas, " A. lvi. Squires, 
U.S. 3,397, 96Z (1968) August 20. 

"Gasification of Oil Residues, " C. E. Henanuinger, (assigned to 
Standard Catalytic Co. )~ U.S. Z, 346, 754 (1944) April 18. 

"Hydrogen, " E. V. Murphree, C. W. Tyson, D. L. Campbell 
and H. Z. IViartin, (assigned to Standard Catalytic Co. ), 
U.S. 2, 425,754 (1947) August 19. . . . . .  

"Hydrogen, " G. H. Freyerrnuth, J. K. Small and Vim. V. ~!ar~zs, 
(assigned to Standard-l. G. Co. ), Brit. 364,419 (1930) March 7. 

"I-lydrogen, "Virn. V. Hanks and G. H. Freyerrnuth, (assigned 
to Standard-I. O. Co. ), Brit. 366, 360 (1930) -~'.~s~7 31. 

"Hydrogen, " Vim. V. Hanks and J. K. Small, (assigned to 
Standard-I.G. Co. ), ]Brit. 366,369 (1930)-k~-ay 13. 

"Hydrogen, " (assigned to Standard-I. G. Co. ), Fr. 711,813 (!931) 
February 23. 

"Hydrogen, " (assigned to Standard-I. G. Co. ), Ft. 715,792 
(1931) April Zl. 

"Hydrogen Production From Hydrocarbons, " J. K. Small, 
(assigned to Standard-l.G. Co.), U.S. 2,084, 511 (1937) 
June 2Z. 

"Catalysts Suitable for Use in Producing Hydrogen From 
Methane and Steam, " W. E. Spicer, (assigned to Standard- 
I.G. Co. ), U.S. Z, Z09, 49Z (1941) July 30. 

"Hydrogen From iViydrocarbon Gases, " G. I-I. Freyermuth, 
(assigned to Standard Oil Development Co. ), U.S. 1,904, 439 
(1933) April 18. ' 

"Hydrogen From Hydrocarbon Gases, " Vim. V. Hanks and G. 
Freyermuth, (assigned to Standard Oil Development Co. ), 
U.S. 1,915,363 (1933) Jurfe 27. 

H .  

"Gas Rich in Free Hydrogen From Hydrocarbon Gases, " Wro. 
Hanks and J. K. Small, (assigned to Standard Oil Development 
C__~o. ), U.S. 1,915,362 (1933) June 27, . . . . . .  

Vo 
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ll'rv d fly ro=en From Gaseous Hydrocarbons, " (assigned to Standard 
Oil Development Co. ), Get. 592, 934 (1934) February 19. 

"Hydrogen Production Suitable for Use in Connection %Vith Oil 
Hydrogenation, ,' i%. T. Haslam, (assigned to Standard Oil 
Development Co. ), U.S. i, 955, 290 (1934) Aprii 17. : 

"Converting Organic Sulfur Compounds Such as Those in Oil- 
Cracking Gases Into Hydrogen Sulfide, t. E. Lieber and I%o I%osen~ 
(assigned to Standard Oil Development Co. ), U.S. i, 976, 806 
(1934) October 16. 

"Hydrogen From Steam and Hydrocarbons, " G. H. 
(assigned to Standard Oil Development Coo ), U.S. 
(1934) Augus~t Zi. 

F reye rmuth, 
13 970~ 695 

"Hydrogen, " (assigned to Standard OilDevelopment Co. ), 
F r .  771,792 (1934) October  16. 

"Gas Rich in Free Hydrogen, " ~. C. isbury, (assigned to 
Standard Oil Development co. ), u.S. l, 934, 029 (1934) 
iN over#/be r 7. 

"Catalyst for Producing Hydrogen From Hydrocarbons and 
Steam,' Wm. E. Spicer and G. H. B. Davis, (assigned to 
Standard Oil Development Co. ), U.S. 2, 135,058 (1939) 
~-ovembe r I. 

"Catalyst for Hydrogen Production From Steam and Hydrocarbons 
Such as Methane, " A. Voorhies, Jr., (assigned to Standard Oil 
Development Co. ), U.S. 2, 229, 199 (1941) January 21. 

"Hydrogen-Containing Gases, " (assigned to Standard Oil Develop- 
ment Co. ), Brit. 616,710 (1949) January 26. 

"Hydrogen and Acetylene, " (assigned to Standard Oil Development 
Co. ), Fr. 942, 803 (1949) February 18. 

"Apparatus for Contact i~eacti0ns of Fluidized Solids Vv-ith Gases, 
E. J. Gohr and C. V~. Tyson, (assigned to Standard Oil Develop- 
ment Co. ), U.S. 2, 470,395 (1949) May 17. 

"Synthesis Gas, " B. G. Gillespie, (assigned to Standard Oil 
Development Co. ), U.S. 2, 496, 342 (1950) February 7. 

"Mixtures of Carbon Monoxide and Hydrogen, " (assigned to 
Standard Oil Development Co. ), Brit. 634, 933 (1950)March 29. 

"Carbon Monoxide and Hydrogen, " (assigned to Standard Oil 
Development Co.), Brit. 636, 206 (1950) April 26. 

"Industrial Mix-~ures of Carbon Monoxide and Hydrogen~ " (assigned 
to Standard Oil Development Co.), Brit. 635,909 (1950) April 19. 
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"Synthesis-Gas ik~[ixtures Containing Carbon i,,~onox~de "~z " and 
Hydrogen, " (assigned to Standard Oil Developnuent Co. ), 
Brit. 635,913 (1950)April 19. 

"Oxygen Carrier for the Oxidation of Gaseous Hydrocarbons, 
E. S. Corner, P~. V. J. ik~cGee and C. S. Lynch, (assigned 
to Standard Oil Development Co. ), U.S. 2, 507, 502 (1950) 
M d y  lo. ' 

II S - 11 ynthesis Gas, W. iVi. Smith, (assigned to Standard Oil 
Development Co. ), U.S. 2, 522, 468 (1950) September 12, 

"Gases for the Synthesis of Hydrocarbons, " (assigned to 
Standard Oil Devel0PmentCo. ), Brit. 641,945 (1950) August 23. 

"Producing a Carbon Monoxide and Hydrogen Gas iVib~ure From 
Carbonaceous Materials, " W. F. Rollrnan, (as"" ~Igned to 
Standard Oil Development Co. ), U.S. 2, 527, 197-8 (1950) 
October 24. 

"Making Comnaercial l~,li~@ures of Hydrogen and Carbon Monoxide, 
C. S. Lynch, T. B. ~Vasserbach and ~T. R. F. Guyer, (assigned 
to Standard Oil Development Co. ), U.S. 2, 541,657 (1951) 
Fe'6ruary 13. 

"Hydrogen, " W. C. Scharlxlann, (assigned to Standard Oil 
Development Co. ), U.S. 2, 565,395 (1951) August Zl. 

"Handling Fuels, " B. F. l~oetheli, (assigned to Standard Oil 
Development Co. ), U.S. 2, 579,397 (1951) Decer~iber 18. 

"Catalytic-l~eforming Process, " C. L. Carpenter, (assigned 
to Standard Oil Development Co. ), U.S. 2, 585,737 (1952) 
February IZ. -- 

"Carbon Monoxide and Hydrogen From Methane, " (assigned to 
Standard Oil Development Co. ), Brit. 657, 585 ()952) 

"O~ddation Carrier, " C. S. Lynch and E. S. Corner, (assigned 
to Standard Oil Development Co. ), U.S. 2, 588, 260 (1952) 
M~rch 4. 

"Gas Mixtures Containing Carbon ~onoxide and Hydrogen, " 
F. T. Barr and H. Z. IVlartin, (assigned to Standard Oil 
Development Co.), U.S. 2, 592 , 377 (1952) Aprilms. 

"Use of a Magnesia Catalyst in the Production of Synthesis Gas 
(Hydrogen and Carbon ~Ionoxide) From l~ethane and Carbon 
Dioxide, " C. S. Lynch, (assigned to Standard Oil Development 
C__~o. ), U.S. Z, 593,584 (1952) April 2Z. . . . . .  

"Gaseous Fuel, " C. E. Hernminger, (assigned to Standard Oil 
Development Co. ), U.S. 2, 605, 178 (1952) July 29.' 
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"Water Gas, " E. S. Corner, 1%. V. J. McGee and C. S. Lynch, 
(assigned to Standard Oil Development Co. ), U.S. 2, 607, 668 
(1952) August 19. ' 

"Synthesis Gas, " W. K@ Lewis, Jr., (assigned to Standard Oii 
Development Co. ), U.S. 2, 607, 670 (1952) August 19. 

"Production of a Synthesis or Fuel Gas and Preparation of a 
Catalyst From Coke or Coal, " S. B. Sweetser, (assigned to 
Standard Oil Development Co. ), U.S. 2, 619,449 (1952) 
iNovembe r 25. 

"Catalytic lleactor For Producing Synthesis Gas, " H. Z. Martin, 
(assigned to Standard Oil Development Co. ), U.S. 2, 622, 970 
(1952) Decer2iDer 23. " 

"Gasification of Carbonaceous Solids, " E. J. Gornowski and 
K. J. Nelson, (assigned to Standard Oil Development Co. ), 
U.S. 2,633,416 (1953) March 3 1 .  ' . . . . . .  

"Hydrocarbon Synthesis Gas, " H. Z. Martin, (assigned to 
Standard Oil Development Co, ), U.S. 2, 662, 912 (1953) December 15. 

"Industrial Hydrogen and Carbon Monoxide Mixtures, " W. K. 
Lewis and E. R. Gilliland , (assigned to Standard Oil Development 
C__~o. ) ,  U.S. Z, 671,719 (1954) March 9. 

"Hydrocarbon Synthesis Gas, " W. K. Lewis and E. 1%. Gilliland, 
(assigned to Standard Oil Development Co. ), U.S. 2, 671, 719 
(1954) March 9- 

"Synthesis Gas, " B. E. Bailey, (assigned to Standard Oil 
Development Co. ), U.S. 2, 676, 156 (1954) April Z0. 

"Gas Mixtures Containing Carbon Monoxide and Hydrogen, " 
E. S. Corner~ (assigned to Standard Oil Development Co. ), 
U.S. 2, 678,2 4 (1954) M a y T ! .  

"Combustible Gas, " Wrn. W. Odell, (assigned to Standard Oil 
Development Co. ), U.S. 2, 681, 273 (1954) June 15. 

"Synthesis Gas From Gaseous Hydrocarbons, " H. 
(assigned to Standard Oil Development Co. ), U.S. 
(1954) October 19. 

Z. Martin, 
2, 692, 192 

"Synthesizing Hydrocarbons, " 1%. C. Gunness, (assigned to 
Standard Oil Co. of Illinois), U.S. 2, 347, 682 (1944) May 2. 

"Hydrogen Production Under High Pressure, 
(assigned to Standard Oil Co. of Ind. ), U.S. 
April 18. 

" V. Voorhees, 
1,904,  908 (1933) 
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"Producing Hydrogen-Carbon Mono,~/de Mixtures, " IE. A. Johnson, 
(assigned to Standard Oil Co. of indiana), U.S. 2, 482, 187 (1949) 
September 20. 

"Synthes i s  Gas F r o m  :Natural Gas, " F. L. Synaonds, (ass igned 
to S tandard  Oil  Co. o~ Indiana),  U.S. 2, 631,094 (1953) M a r c h  t0.  

"Ca ta ly t i c  Crack ing  of 1%educed Crude Oi ls ,  " ~:~. W. McHenry ,  
H. S. Seel ing H. M. Bzennan and 1%. W. Car ! ,  (ass igned  to 
S tandard  Oil Co. of Indiana),  U.S. 2, 998, 380 (1959) Appl. 
February Z7. 

" P r o c e s s  for  Pu r i fy ing  Hydrogen  and P r e p a r i n g  Carbony l  Sulfide, 
E. A. Swakon, (ass igned to S tandard  Oil Co. of indiana) ,  
U.S. 3 ,382,  043 (1968) May ?, 

"Oxygenated Compounds and Liquid Hydrocarbons From Hydro- 
carbon Gas, " M. F. Vesta and J. A. Phinney, (assigned to 
Standard Oil and Gas Co. ), U.S. 2, 482, 284 (1949) September 20. 

"Carbon Monoxide and Hydrogen, " J. A. Phinney, (assigned to 
Standard Oil and Gas Co. ), U.S. 2, 482, 866 (1949) September 27. 

"Hydrogen-Carbon Monoxide S~nthesis, " J. A. Phinney, B. S. 
Pace and G. 1%. Ayton, (assigned to Stanolind Oil and Gas Co. ), 
U.S. 2, 527, 846 (1950) October 31. 

"Synthes is  Gases ,  " E. H. 1%eichl, (ass igned  to Stanol ind Oil ~md 
Gas Co. ), U.S. 2, 529,630 (1950)November 14. . . . .  

"Method and Apparaf~as for  Making H y d r o g e n - C a r b o n  Monoxide 
Mix tu res ,  " J .  A. Ph inney ,  (ass igned  to Stanol ind Oil and Gas 
Co. ), U.S. 2, 532, 514 (1950) D e c e m b e r  5, -" 

"Production of a Synthesis or Fuel Gas and Preparation of a 
Catalyst From Coke or Coal, " S. B. Sweetser, (assigned to 
Standard Oil Development Co. ), U.S. 2, 619,449 (1952) 
~lovembe r Z5. ' ' 

" A m m o n i a  Synthes i s  Gas, " V. Stark,  U.S .  2, 714,060 (1955) 
July 26. 

"Hydrogen-Nitrogen Mixtxlre by Thermal Decomposition of 
Ammonia, " W. A. Backlund, (assigned to Stockholms Superfosfat 
Fabriks A/B), Swed. 157, 917 (1957) February Z6. 

"Hydrogen Production, " A. 1%. Stryker, U.S. 2, 200,607 (1940) 
May 14. 

"Apparatus for Hydrogen Production, " A. 1%. Stryker, 
U.S. 2, 268, 910 (1942) January 6. 
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"Wave l~eactor, " W. B. Hansel, (assigned to Sun Oil Co. ), 
U.S. 3, 272, 598 (1966) Sep tember  13. 

"High-Pressure Hydrogen Production, " i~. A. Baillie, (assigned 
to Sun Oil Co. ), U.S. 3,514, 260 (1970) May 26. 

"Shock Wave Keact0r~ " J. L. Lauer, (assigned to Sun P~esearch 
and Development Ca, ), Uo S. 3, 739, 063 (1973) June 12. 

"Conversion of Methane, " (assigned to P~egie Rationale des 
Usines l~enault), Ft. I, 272, 004 (1962)January 12. 

"Supplement Gas, " E. G. De Coriolis, (assigned to Surface 
Combustion Corp. ), U.S. 2, 671, 718 (1954) March 9. 

"Pyrolysis of Hydrocarbons~ " M. P. Sweeney, U.S. 3~ 094, 479 
(1963) June 18. 

"Hydrogen and Nitrogen for Ammonia Synthesis, " E. Szarvasy, 
U.S. 1,417, 952 (1922) May 30. 

"A Gaseous Mixture Containing Hydrogen, Carbon Monoxide and 
Nitrogen From Natural Gas Containing Methane, " T. Ogura and 
H. Nagai, (assigned to Taiwan Haturnei Kyokai), Japan 134, 216 
(1940) January 16. 

"Carbon Monoxide and Hydrogen Production From Fossil Fuels, 
1%. M. Dilie, K. W. Chapman and J. C. A_hlborn, (assigned to 
Texaco Inc. ), U.S. 2, 999, 741 (1958) Appl. May 29. 

,! 

"Hydrocarbon Conversion to Carbon Monoxide and Hydrogen," 
L. A. Clarke, C. G. Ludeman and H. V. At-well, (assigned to 
Texaco Inc. ), U.S. 3,010,813 (1959) Appl. February 13. 

"Production of Carbon Monoxide and Hydrogen From Hydrocarbons, 
D. B. Eastman, (assigned to Texaco Inc. ), U.S. 2, 892, 693 
(1959) June 30. 

"Carbon Black Manufacture From Liquid Hydrocarbons, " 
D. Eastman, (assigned to Texaco Inc. ), U.S. 2, 914,418 
(1959) November 24. 

"Apparatus for Gasification of Caking-Type Coal, " D. East:nan'~ 
(assigned to Texaco Inc. ), U.S. 2, 931, 715 (1960) Apri! 5. 

"Temperature Measurement in High-Pressure Reactors for 
Generation of Carbon Monoxide and Hydrogen From Hydrocarbons, 
D. Eastman, (assigned to Texaco Inc. ), U.S. 2, 963,353 (1960) 
December 6. 

"Generation of Carbon Monoxide and Hydrogen From Liquid 
Hydrocarbons, " D. Eastman, (assigned to Texaco inc. ), 
U.S. 2, 976, 135 (1961) March 21. 
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HT11.  

HTIZ. 
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HT17. 
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HT 20. 

HT21. 

HT22. 

HTZ3. 

HT 24. 
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"Production of Carbon Black, Carbon Monoxide, and Hydrogen 
From Fossil Fuels, " 1%. ]Ar. Chapman, J. C. ~Iborn and 1%. 
M. Dille, (assigned to Texaco Inc. ), U.S. Z, 987, 386 (1961) 
June 6. 

" S y n t h e s i s  Gas ,  " H. V. A twe l l ,  ( a s s i g n e d  to T e x a c o  Inc.  ), 
U .S .  2, 99Z, 907 (1961) J u l y  18. 

"Oxidative Cracking of Hydrocarbons, " F. E. Guptill, Jr., 
(assigned to Texaco Inc. ), U.S. 3,097, 082 (1963) July 9. 

"Synthesis Gas Generation, " F. E. Guptill, Jr. and W. L. Slater, 
(assigned to Texaco Inc. ), U.S. 3, 232, 727 (1966) February ]. 

"Steam-Reforming Hydrocarbons over Iron- Chromium Catalyst 
for Synthesis Gas Production, " H. V. Hess and F. E. Guptil!, Jr., 
(assigned to Texaco Inc. ), U.S. 3,485,882 (1969) December 23. 

"Conversion of Liquid Hydrocarbons to Synthesis Gas, " W. L. 
Slater, (assigned to Texaco Inc. ), U.S. 3,520,823 (1970) Jul V 21. 

"Synthesis Gas and Hydrogen From Liquid Hydrocarbons, " 
W. G. Schlinger, W. L. Slater and 1%. ]~/i. Dille, (assigned to 
Texaco Inc. ), U.S. 3,545,926 (1970) December 8. 

"Hydrogen Recovery From Refinery Gases, " 1%. F. %Vilson, 
1%. A. Peck and F. E. Guptill, Jr., (assigned to Texaco Inc. ), 
U.S. 3,575,690 (1971) April 20. 

"Heat Exchanger for a Catalytic System, " J. 1%. Muenger, 
(assigned to Texaco Inc. ), U.S. 3,666,423 (1972) May 30. 

"Gas IVlb~ures, " 1%. J. Ruble, (assigned to Texaco Develop- 
ment Corp. ), U.S. 2, 484, 249 (1949) October II. 

"Synthesis Gas, " A. D. Garrison, (assigned to Texaco Develop- 
ment Corp. ), U.S. 2, 516,973 (1950) August I. 

"Gasification of Carbonaceous Fuel, " A. D. Garrison, (assigned 
to Texaco Development Corp. ), U.S. 2, 516,974 (1950) August I. 

Synthesls Gas Containing Hydrogen, " (assigned to Texaco 
Development Corp. ), Brit. 649, 645 (1951) JanuaryJl. 

"Synthesis Gas, " A. D. Garrison, (assigned to Texaco Develop- 
ment Corp. ), U.S. 2, 566,936 (1951) September ~. " 

"Synthesis Gas, " (assigned to Texaco Development Corp. ), 
Brit. 672, 165 (1952) May 14. 

"Carbon, Monoxide and Hydrogen Synthesis Products, " I-I. V. lqess, 
G. B. Arnold and ik, L L. Drabkin, (assigned to Texaco Develop- 
ment Corp. ), Brit. 676,710 (1952) July 30. 
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HT 25. 

HT 26. 

HT27. 

HT28 .  

HT29. 

HT30. 

HT3 I. 

HT32. 

HT33. 

HT34. 

HT35. 

HT36. 

HT37. 

HT38. 

HT39. 

"Reactor for Preparation of Hydrogen and Carbon Monoxide Gas 
Mixtures, " A. D. Garrison, (assigned to Texaco Development 
Corp.), U.S. 2,621,117 (1952) December g. 

"Partial Combustion,, C. F. Teichrnann, (assigned to Texaco 
Development Corp. ), ~U. S. 2, 660, 521 (1953) Novernber Z4. 

"Hydrocarbon-Conversion Process, " F. J. Jenny, (assigned to 
Texaco Development Corp. ), U.S. 2, 698, 830 (1955) January 4. 

"Gaseous Mixture Containing Carbon Monoxide and Hydrogen, " 
C. R. Carkeek, (assigned to Texaco Development Corp- )° 
Brit. 734, 475 (1955) August 3. 

"Synthesis Gas, " C. F. Teichmann, (assigned to Texaco Develop- 
ment Corp. ), Brit. 755,946 (1956) August 29. 

"Hydrogen-Nitrogen Mixtures and Acetylene, " F. B. Sellers and 
H. V. Rees, (assigned to Texaco Development Corp. ), 
U.S. 2, 764, 554 (1956) September 25. 

"Modified Burner for the Production of Synthesis Gas, " D. 
Eastman, C. P. Marion and W. L. Slater, Jr., (assigned to 
Texaco Development Corp. ), Get. I, 080,079 (!957) App!. 
July I3.  

"Synthesis Gas, " C. G. Ludeman, (assigned to Texaco Develop- 
ment Corp. ), U.S. Z, 800,402 (1957) July 23. 

"Carbon Monoxide-Hydrogen Mixtures From Solid Fuels, 
Ludeman, (assigned to Texaco',Development Corp. ), 
U.S. 2, 803,530 (1957) August gO. 

" C. G.  

"Synthesis Gas Production From Liquid Hydrocarbons, " (assigned 
to Texaco Development Corp. ), Brit. 885, 173 (1961) December 20. 

"Gasification of Fuel Oil With Free Oxygen and Steam, " D. Eastman, 
D. IVL Strasser, F~ E. Guptill and C. P. Marion, (assigned to 
Texaco Developrneht Corp. ), Get. I, 055, 74Z (1959) April 23. 

"Control of Gas-Phase Reactions, Especially Oxidation of Hydro- 
carbon Gases, " B. H. Sage, (assigned to Texaco Development 
Corp. ), U.S. 2, 908, 733 (1959) October 13. 

"Generation of Carbon Monoxide and Hydrogen, " P. L. Paull, 
(assigned to Texaco Development Corp.), U.S. 2, 932, 561 (1960) 
April 12. 

"Burner for Production of Synthesis Gas, " (assigned to Texaco 
Development Corp. ), Brit. 845, 310 (1960) August 17. 

"Hydrogen, " D. B. Eastman, (assigned to Texaco Development 
C o r p .  ), G e t .  I,  117, 091 (1961)  N o v e m b e r  16. 

C - 7 3  

I N .S T ! T U T E O F G A $ T E C H N O L O G Y 



8/75 

HT40. 

HT41. 

HT42. 

HT43. 

HT44. 

HT45. 

HT46. 

HT47. 

HT48. 
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HT50. 

HT5 I. 

HTJ2. 

HT53. 

HT54. 
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"Synthesis Gas Generation, " B. Reynolds, (assigned to Texaco 
Development Corp. ), U.S. 3,232, 728 (1966) February I. 

"Annulus-Type Burner for Production of Synthesis Gas, " F. 
Hoffert and T. M. Engle, (assigned to Texaco Development 
Corp. ), U.S. 3,255,966 (1966) June 14. .... 

D. 

"Synthes i s  Gas Gene ra t ion ,  " C. P.  Marion, (ass igned  to Texaco  
Devel0Pn~en t Corp. ), S. African 67 04, 807 (196.8) January 13. 

"Production of Hydrogen From Liquid Hydrocarbons at Elevated 
Pressures, " (assigned to Texaco Development Corp. ), 
Ft. I, 572, 582 (1969) June 27. 

"Synthesis Gas, " %V. G. Schlinger, W. L. Slater and R. M. 
Dille, (assigned to Texaco Developrnent Corp. ), Ger. Offen. 
I, 926,919 (1969) Dehernber 4. 

"Hydrogen-Rich Gas by Partial Oxidation of Liquid Hydrocarbons 
at High Pressures," W. G. Schlinger, ~V. L. Slater and R. M. 
Dille, (assigned to Texaco Development Corp. ), S. African 68 05, 802 
(1969) December 10. 

"1%educing Gas ,  " ( a s s igned  to Texaco  Development  Corp .  ), Br i t .  
1,178,  515 (1970) J a n u a r y  21. 

"Synthesis Gas, " ~,V. G. Schlinger, W. L. Slater and 1%. M. Dille, 
(assigned to Texaco Development Corp. ), Brit. i, 193,202 (1970) 
May 28. 

"S)rnthesis Gas ,  " 1%. Blake,  ( a s s igned  to Texaco  Deve lopment  
Corp.  ), G e t .  Offen.  2, 056 ,824 (197I)  M a y 2 7 .  

" H y d r o c a r b o n - D e r i v e d  1%educing Gas ,  " 1%. Blake and C. G. Ludeman ,  
( a s s igned  to Texaco  Deve lopment  Corp.  ), Ger .  Often.  1 ,965 ,366  
(1971) July 

"Oxo Synthesis Gas, " 1%. Blake, (assigned to Texaco Develop- 
rnent Corp. ), U.S. 3, 723,344 (1973) March 27. ..... 

"Syn thes i s  Gas ,  " ~.  Blake ,  (ass igned  to Texaco  Deve lopmen  ~ 
Corp.  ), U.S .  3 , 723 ,345  (1973) M a r c h  27. 

"Gas  Mix tu re s  for  Reducing Meta l  O r e s ,  " C. P.  Mar ion ,  
(ass igned  to Texaco  Development  Corp.  ), G e t .  Often.  Z, 244, 851 
(1973) June 2~. 

"Synthes i s  Gas ,  " H. V. Atwel l ,  ( a s s igned  to Texas  Co. ), 
U .S .  2 ,448 ,290  (I948) Augus t  31. 

"Motor  F u e l , "  L. C. Kemp,  J r . ,  ( a s s igned  to Texas  Co. ), 
U .S .  2, 461 ,064  (1949) F e b r u a r y  8. 
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HT55. 

HT56. 

HT57. 

HT58. 

HT59. 

HT60. 

HT6 I. 

HT62. 

HT63. 

HT64. 

HT65.  

HT66. 

HT67. 

HT68. 

HT69. 

HT70.. 

"Conversion of Hydrocarbon Gas Into Carbon Monoxide and 
Hydrogen, " L. P. Gauche,, (assigned to The Texas Co. ), 
U.S. 2, 483, 132 (1949) September 27. 

"Combination Process for the Hydrogenation of Carbon 
Monoxide and the Production of Ammonia, " L. C. Kemp, Jr., 
(assigned to Texas Co. ), U.S. 2, 494, 561 (1950) January 17o 

"Hydrogen and Carbon Monoxide, " D. B. Eastman, (assigned to 
Texas Co. ), U. S0 2, 5Z3, 284 (1950) S@ptember Z6. 

"Carbon Monoxide and Hydrogen From Powdered Coal, " L. P. 
Gauche,, (assigned to Texas Co. ), U.S. 2, 558, 746 (1951) July 3. 

"SynthesisGas (From Hydrocarbons)" D. B. Eastman and L. P. 
Gauche,, (assigned to Texas Co. ), U.S. Z, 58Z, 938 (1952) 
January 15. 

"Synthesis of Hydrocarbons, " H. V. Atwell, 
Co. ), U.S. 2, 583, 134 (1952) January X2. 

(assigned to Texas 

"Conversion of Hydrocarbonaceous IV[ate rial into Synthe sis- Gas, 
L. Jacolev and L. P. Gauche,, (assigned to Texas Co. ), 
U.S. 2, 606, 826 (1952) August iZ. 

"Water Gas, " H. V. Atweli, (assigned to Texas Co. ), 
U.S. 2, 632, 690 (1953) March 24. 

"Synthesis Gas Generation, " F. H. IVfoore, 
Co. ), U.S. 2, 655,443 (1953) October 13. 

(assigned to Texas 

"Preparation of Synthesis Gas at  Elevated Pressures, " L. P. 
Gauche,, (assigned to Texas Co. ), U.S. 2, 662, 004 (1953) 
December 8. 

"Synthesis Gas, " C. 7~. Watson, (assigned to Texas Co. ), 
U.S. Z, 671, 013 (1954) March 2. 

"Carbon Monoxide and Hydrogen, " C. A. Coghlan, (assigned 
to Texas Co. ), U.S. 2, 684, 896 (1954) July 27. 

"Motor Gasoline From Hydrocarbon Stocks, " C. A. Coghlan, 
(assigned to Texas Co. ), U.S. 2, 698, 782 (1955) January 4. 

"Carbon Monoxide From Solid Fuels, " H. V. Atwell, (assigned 
to Texas Co. ), U.S. 2, 761, 77Z (1956) September 4. 

"Engine Generation of Hydrogen and Carbon Monoxide, " 
J. B. Malin, (assigned to Texas Co. ), U.S. Z, 781, 253 (1957) 
February 12. 

"Synthesis Gas for Ana~onia Manufacture, ') D. B. Eastman and 
L. P. Gaucher, (assigned to Texas Co. ), U.S. 2,789, 094 (1957) 
April 16. 
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HT7 i. 11~ T -h " II oJn~ esls Gas, L. Jacolev and L. P. Gaucher, (assigned to 
Texas Co.), U.S. reissue 24,328 (1957) June II. 

HT7Z. "Arnnaonia-Synthesis Feed Gas, " D. B. Eastrn~n, 
Texas Co.), U.S. 2,795,558 (1957) June II. 

(assigned to 

HT73. "Gasification of Heat 5, Liquid Hydrocarbons, " D. ~vi. Strassel-, 
F. E. Guptill and C. P. Ik~arion, (assigned to Texas Co. ), 
U.S. 2, 809, 104 (1957) October 8. 

HT74. "Ammonia Synthesis Feed Gas, " D. B. Eastman, 1%. M. Dille and 
1%. ~V. Chapman, (assigned to Texas Co. ), U.S. 2, 865, 864 
(1958) December ZJ. 

HT75. "Carbon Monoxide From Solid Fuels, " H. V. At~vell, (assign~d 
to Texas Co. ), U.S. Z, 879, 148 (1959) March Z4. 

HT76. "Hydrogen Production for Fuel Cell i%~odules, " (assigned to 
Texas Instruments Inc. ), Brit. I, 18Z, 499 (1970) February 25. 

HT77. "Partial Oxidation of Hydrocarbons, " 1%. C. Goodman, (assigned 
to Texas Instruments Inc. ), U.S. 3,685,977 (1972) August Z2~ 

HT78. "Synthesis Gas, City Gas, and l%educing Gas, " I-I. F. A. Topsoee, 
Ft. I, 551,065 (1968) December Z7. 

HT79. "Gaseous Iviixtures Containing Hydrogen, Carbon Monoxide ~nd (or) 
Carbon Dioxide, and Possibly Nitrogen by 1%eforming Hydrocarbons 
or Hydrocarbon i%<[i,~%-mres in the G~s Phase and a Catalyst for the 
Process," H. F. A. Topsoee, E. Soerensen and E. Mogensen, 
Dan. 123,586 (1972) July I0. 

HT80. "Catalytic Keforming, " (assigned to Toyo Engineering Corp. ), 
Ft. I, 571,927 (1969) june 20. 

HT81. "Hydrogen by Hydrocarbon Gasification, " (assigned to Toyo 
Engineering Corp. ), Ft. I, 571, 968 (1969)June Z0. 

HT82. "Forming Hydrogen-1%ich Gaseous Mixtures by Catalytic Vapor 
Reforming, " T. Tomita, K. Kikuchi and T. Sakarnoto, (assigned 
to Toyo Engineering Corp. ), Get. Offen. Z, 143,608 (1972) ~vlarch 9. 

HT83. "Hydrogen-Rich Gas Mixtures, " T. Tomita, (assigned to Toyo 
Engineering Corp. ), Get. Offen. Z, Z19,061 (1972) Novem'5-~. 

HT84. "Transformation of Carbon Monoxide Into Hydrogen and Carbon 
Dioxide, " S. Tsunemi and Y. Katsumi, Japan 7715 (1951) 
December 18. 

HT85. "Hydrogen Gas Producers," C. B. Tully, Brit. 16, 932 (1916) 
July 3. 

HT86. "Purifying Hydrogen," L. S. T~,omey, U.S. 2,022, 165 (1935) 
November Z6. 
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HU6. 
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HUI2. 

HUIJ. 

HUI4. 
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"Separation of Carbon From Gas From Thermal Cracking of 
Hydrocarbons, " H. Kono, K. Terai, S. Nakai, T. Niwa, Y. Tarnura , 
H. Fujii, K. R~ashida, M. Saito and N. Ueda, (assigned to 
Ube Industries, Ltd. ), Japan Kokai 73 32, 104 (1973) April 27. 

"Hydrogen, " i%. H. Uhlinger, U.S. I, 363,488 (19Zl) December 28. 

"Acetylene, " G. H. Smith, (assigned to Union Carbide Corp. ), 
Brit. 821, 109 (1959) September 30. 

"Synthesis Gas by Noncatalytic Partial Oxidation of Saturated 
Hydrocarbons, " W. E. Burndrett, Jr. and W. H. Hoffman, 
(assigned to Union Carbide Corp. ), Ft. i, 324, 715 (1963) April 19. 

"Hydrogen Production by Steam Reforming, "J. E. Johnson, 
T. L . Singman and N. P. Vahldieck, (assigned to Union Carbide 
Cor__._~p. ), U.S. 3,361,534 (1968) January 2. 

"Production of Acetylenes by the Cracking of Hydrocarbons in 
an Electric Arc Generated by Mercury Electrodes, " H. E. Kennedy, 
(assigned to Union Carbide Corp. ), U.S. 3,373,099 (1968) March !2.  

"Apparatus for Cracking Hydrocarbons to Produce Hydrogen, " 
C. E. Winters, (assigned to Union Carbide Corp. ), Ft. I, 524, 503 
(1968) M a y  I 0 .  

"Production of Synthesis Gas by l~e£ining Methane Over a Nickel 
Catalyst, " A. O. l%oss, (assigned to Union Carbide Corp. ), 
Brit. I, 113,376 (1968) May 15. 

"Hydrogen Production by Pyrolysis of Hydrocarbons, " G. D. 
Bagley and H. W. de W. Erasmus, (assigned to Union Carbide Corp. ), 
U.S. 2, 071,721 (1937) February 23. 

"Apparatus for Producing Hydrogen-Nitrogen Mixtures, " 
H. D. Erasmus, (assigned to Union Carbide and Carbar i%esearch 
Laboratory. Inc. ) U.S. 2, 178, 833 (1940) N6vember 7. 

"Hydrogen, " (assigned to Union Chirnique Belge, Soc. Anon. ), 
Brit. 341,393 (1929) Jtme 22. 

" H y d r o g e n ,  " ( a s s i g n e d  to Union C h i m i q u e  Be lge ,  Soc.  Anon.  ), 
B r i t .  343, 172 (1929) June~ZZ. ..... 

"The  D e c o m p o s i t i o n  of a M i x t u r e  of M e t h a n e  and  W a t e r  Vapor  
by Means of Heat, " (assigned to Union Chimique Belge, Soc. Anon. ), 
Belg. 361,718 (1929) July 31. 

"The Conversion of Gaseous Hydrocarbons Into Hydrogen, " 
( a s s i g n e d  to Union C h i m i q u  e B e l g e ,  S0c.  Anon.  ), Be lg .  363,395 
(1929) September 30, 

" H y d r o g e n ,  " ( a s s i g n e d  to Union  Chi rn ique  B e l g e ,  Soc. Anon.  ), 
Ft. 682, 550 (1929) October 1. 
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"Hydrogen and Carbon Monoxide, " (assigned to Union Chim!que 
Belge Soc. Anon. ), Ft. 682, 549 (1929) October I. 

"Hydrogen, " F. A. Pallernaerts, (assigned to Union Chirnique 
Bel____gg), Brit. 360, 148 (1930) October 3. 

"Catalytic Treatn%ent of Gases and Vapors, as in Treating 
Isobutane Gas to Form Unsaturated Compounds and Hydrogen, " 
W. F. Huppke, (assigned to Union Oil Co. of Calif. ), 
U.S. 2, 231,424 (1941) February 11. 

"Hydrogen, " H. C. Reed and C. H. O. Berg, (assigned to 
U n i o n  Oil of California),, U.S. 2, 635,947 (1953) April Zl. 

"Hydrogenation of Heavy Oil, " H. C. Reed, C. Berg and C. B. 
Leffert, ~assigned ~o Union Oil Co. of California), U.S. Z, 694, 6ZZ 
(1954) November 16. 

"Hydrogen, " C. Berg, (assigned to Union Oil Co. of California), 
Brit. 811,749 (1959) April 8. 

"Preparation of Free-Flowing Sulfur Compositions, " M. J. 
(assigned to Union Oil Co. of California), U.S. 3, 66 i, 530 
( 1972 )  May 9. " 

Block, 

"Cracking of Gaseous Paraffin Hydrocarbons V.rith Steam and Carbon 
Dioxide to Hydrogen and Carbon Monoxide, " P~. Schultze-Bentrop 
(assigned to Union Rheinische Braunkohlen ~raftstoff Akt.-Ges.), 
Get. 1,036,824 (f958)August 21. .............. 

" G a s i f i c a t i o n  o f  S o l i d  F u e l s ,  " ( a s s i n g e d  to  U n i o n  R h e i n i s c h e  
Braunkohlen Kraftstoff Akt. -Ges. ), Brit. 820, Z13 (1959] 
September 16. ' "  

"Hydrogen for Fuel Cell, " (assigned to United Aircraft Corp. ), 
Neth. Appl. 6,609,447 (1967) January 9. 

"Hydrogen, " (assigned to United Aircraft Corp. ), Neth. Appl. 
6, 609,376 (1967) February 6. 

"Reforming Carbonaceous Material Into Hydrogen, " (assigned 
to United Aircraft Corp. ), Neth. Appl. 6,610,508 (1967) 
February 6. " 

"Apparatus for Reforming Carbonaceous Material Into Hydrogen, " 
(assigned to United Aircraft Corp. ), Neth. Appl. 6, 610,509 (1967) 
February 6. 

"Preparation of Hydrogen by Catalytic Reforming of Hydrocarbons, 
(assigned to United Aircraft Corp. ), Neth. Appl. 6, 610,510 (1967) 
February 6. 

"Preparation of Hydrogen by Catalytic Reforming of Material 
Containing Bound Hydrogen and Carbon, " (assigned to United 
Aircraft Corp. ), Neth. Appl. 6,611,001 (1967) February ~.. 
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HU4 2. 

HU43. 

HU44. 
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"Hydrogen From Hydrocarbons: Hydrodesulfurizabion of the Feed, " 
1%. F. Bus~vell, H. J. Setzer and 1%. A. Sederquist, (assigned 
to United Aircraft Corp. ), U.S. 3,476,534 (1969) November 4. 

"Integrated Reformer Unit, " R. A. Sederqu£st, (assigned to 
United Aircraft Corp. ), U.S. 3,531, 263 (1970)September ~9. 

"S}~nthesis of Gas Rich in Hydrogen azld Carbon iVfonox-ide, 
(assigned to United Engineers and Constructors Inc~ ), 
Brit. 685,359 (1952) December  31. I . . . . . . . . . . . . . .  

"New Cyclic Process for the Preparation of Gas Rich in Hydrogen, " 
J. T, Pinston, Hr. and C. O. Milbourne, (assigned to United 
Engineers and Constructors Inc. ), Ft. i, 449, 208 (1966) August 12. 

"Production of Hydrogen-1%ich gas, " C. G. iV~ilbourne and J. T. 
Pinkston, Jr., (assigned to United Engineers and Constructors 
In___~c. ), Ft. I, 460, 140 (1966) l~ovember 25. 

f, 

"Cyclic Catalytic 1%eforming of Hydrocarbons, " H. V. Erickson 
and F. W. Hartzel, (assigned to United Gas /rnprovement Co. ), 
U.S. 2, 759,805 (1956) August 21, 

"Gas Generation, " L. L. Newman, (assigned to United States of 
America, as Represented by the Secy. of interior), U.S. Pat. 
lAppl. 687,542 (1952) 

"Hydrogen, " (assigned to Universal Oil Products C0. ), Brit. 
635,493 (1950) April 12. 

"Hydrogen, " V. N. !patieff and G. S. Monroe, (assigned to 
Universal Oil Products Co. ), U.S. 2, 750,261 (1956) June 12. 

Conversion of Heavy Hydrocarbons, " F. A. W. Leffer, (assigned 
to Universal Oil Products Co. ), U.S. Z, 917,451 (1959) 
December i5. 

"Continuous Process for t h e  Production of Hydrogen, " C. 
Watkins, (assigned to Universal Oil Products Co. ), U.S. 
(1962) January 16. 

He 

3 ,  0 1 7 ,  250 

"Steam-Iron Process for Manufacturing High-Purity Hydrogen, " 
C. H. Vv-atkins, (assigned to Universal Oil Products Co. ), 
U.S. 3,027, 238 (1962) March ZY- 

"Hydrogen, " (assigned to Universal Oil Products Co. ), 
Brit. 944, 810 (1963)December 18. 

"Method and Equipment for the Preparation of Hydrogen, " (assigned 
to Universal Oil Products Co. ), Neth. Appl. 6,400,475 (1964) 
July Z3. ' 
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HU46. 

HU47.  

HU48.  

HU49. 
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HU5 I.  

HU5Z. 

HU53. 

HU54. 

HU55. 

HU56. 

HU57. 

HU58. 

HU59. 
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"Hydrogen Frorn Light Hydroc arbons, " (as signed to Unive rs al 
Oil Prod~icts Co. ), Brit. 973,755 (1964) October 28. 

Abraslon-Resistant Catalysts f o r  Cracking Hydrocarbons to 
Hydrogen, " (asSigned to Universal Oil Products Co. ), iqeth. 
Appl. 6, 414, 844: (1965) June Z l. ....... 

"Combined Hydrogen-Producing and -Consuming Units, " J. lB. 
Pohlenz and D. H. Belden, (assigned to Universal Oil Products 
Co. ), U.S. 3,189,538 (1965) June 15. 

"Fluidized C!atalsrtic Hydrogen Production, " J. Hoekstra, (assigned 
to Universal Oil Products Co. ), U.S. 3, 197, 284 (1965) July 27. 

"Hydrogen Made From Hydrocarbon Oils, " C. V. Berger, (assigned 
to Universal Oil Products Co. ), U.S. 3,205,044 (1965) Septezr~ber 7. 

"Catalytic Conversion of Hydrocarbons to Hydrogen, " J. Hoelzstra, 
(assigned to Univesal Oil Products Co. ), U.S. 3, Z16,801 (1965) 
November 9: 

"Combination of Hydrogen Producing and Hydrogen Consuming 
Units, " J. B. Pohlenz and D. H. Belden, (assigned to Universal 
O i l  Products Co.), U.S. 3,248, 317 (1966)Apil 26. 

"Preparation of Hydrogen From Hydrocarbons, " J. Hoekstra and 
V. Haensel, (assigned to Universal Oil Products Co. ), 
U.S. 3,340,011 (1967) September 5. 

"Hydrocarbon Stripping of Regenerated Catalyst in a Hydrogen- 
Producing System, " L. C. Hardison, (assigned to Universal Oil 
Products Co. ), U.S. 3,306, 707 (1967) February 28. ..... 

"Hydrogen Producing System, " D. E. ~AcCartney and H. 
Hauser, (assigned to Universal Oil Products Co. ), U.S. 
(1967) A p r i l  18. 

Ao 
3, 314, 761 

"Pyrolysis of Methane to Hydrogen and Carbon With an Alumina- 
Nickel Catalyst, " J. C. Hayes, (assigned to Unviersal Oil Products 
Co. ), U.S. 3,355, 248 (1967) November 28. 

"Hydrogen From iqatural Gas, " E. L. Pollitzer ~,md V. Haensel, 
(assigned to Universal'Oil Products Co. ), U.S. 3,361,535 (1968) 
January 2. 

"Hydrogen From Methane, " J. C. Hayes, (assigned to Universal 
Oil  Products Co. ), U.S. 3,379, 504 (1968) April 23. 

"Naphtha Catalytic l~eforming, " D. B. Carson, (assigned to 
Universal Oil Products Co. ), U.S. 3,428, 549 (1969) February 18. 

"Catalytic Hydroforrning, " D. B. Carson, (assigr~ed to Universal 
Oil Products Co. ), S. African 69 01,083 (1969) August 
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HU60. 

HU6 I. 

HU62. 

HU63. 

HU64. 

HU65. 

HVI. 

HV2. 

HV3. 

H¥4. 

HVS. 

HV6. 

HV7. 

HW!. 

"Catalytic Petroleum Reforming, " D. B. 
Universal Oil Products Co. ), Ger. Offen. 
September 3. 

8962 

Carson, (assigned to 
1, 907, 624 (1970) 

"Separating the Effluent From a Catalytic Reforming Zone 
Utilizing Absorption and Fractionation Techniques, " W. B. Borst, 
Jr., (assigned to Uni#ersa! Oil Products Co. ), U.S. 3, 537, 978 
(1970) November ~ ' " 

"Separating the Effluent From a Hydrocarbon Conversion Process 
Reaction Zone, " 1%. E. Sutherland, (assigned to Universal Oil 
Products Co. ), U.S. 3,546,099 (1970) December 8. 

"Catalytic Reforming of Naphtha, " (assigned to Universal Oil 
Products Co. ), Fr. Demande 2, 096, 854 (1972) ~pril 7. 

"Converting Hydrocarbons and Producing Purified Hydrogen, " 
J. T. Forbes, (assigned to Universal Oil Products Co. ), 
Brit. i, 306, 160 (1970) July 6. ' 

"Nitrogen-Hydrogen Mixture ,  " V. P. Semenov and i. L. Leites, 
(assigned to U. S. S. 1%. State Scientific-Research and Design In- 
stitute of The~N!trogen~iudustry ) 239, 278 (1970) August Zl. 

"Fuel Gas With High Calorific Power, " P. Van Ackerren and 
W. iV[alkomes, Get. 973,666 (1960) April 28. 

"Hydrogen-Rich Gas From Light Hydrocarbons, Especially Nitrogen- 
Rich Natural Gas, " B. Wolf, M. Heinz, K. Schoene, H. Hackel, 
T. Wolfgang, B. Moeller, W. Mottitschka and D. l%oscher, 
(assigned to VEB Gaskombinat Schwarze Pumpe), Ger. Offen. 
2, 139,482 ( 1 9 7 Z )  l~ovember 2. 

"Apparatus for Cooling Cracked Gases From Steam Reformers, " 
E. Herzog and P. Johst, (assigned to VEB Schwermasehinenbau 
Karl Liebknecht; Magdeburg-Kombinat fur Diselrnotoren und 
Lndustrieanlagen), Get. Offen. 2, 217, 197 (1973) May 3. 

"Cracked Gas for Fuel Cell From Liquid Fuels by Spark Discharge, " 
G. Tybus, (assigned to Vereinigte Flugtehuische Vferke G.m.b.H. ), 
Get. I, 284, 026 (1968) November Z~. 

"Production of Hydrogen, V. V. Veselov, V. T. 14/%ariarnbova 
and N. A. Kovalenko, U.S.S. 1%. 165, 6~0 (1964) October 26. 

"Iron-Ore-Reducing Gas From Methane and Other Hydrocarbons, 
S. Uberto, (assigned to Vetrocoke Societa per azioni), 
Ital. 499, 592 (1954) November 13. 

"Hydrogen, " iAZl. K. Vinther, U.S. i, 817, 726 (1931) August 4. 

"Hydrogen and Sulfur, " (assigned to V/erschen-Weissenfe!ser 
Braunkohlen A. -G. ), Get. 473,770 (1927) January 14. 
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HW3. 

~-~,~I 4 • 

HW5. 

HW6. 

H W 7 .  

H~r8. 

HW9. 

HZI. 

HZ2. 
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"Conversion of GaseousHydrocarbons, " (assigned to Wiener 
Stadtwerke), Austri--,~n 194, 367 (1958)January 10. 

"Dissociating Hydrocarbon Gases and Vapors to Produce a ~v[b~ure 
of Nitrogen and Hydrogen in Determined Proportions, " W. D. 
Wilcox, U.S. I, 901, 136 (1933) ~Jiarch 14. 

"Carbon Monoxide an~ Hydrogen, " W .  D. Wilco:~, U.S. i, 905,326 
(1933) April 25. 

"Apparatus for Production of Carbon Black and Hydrogen by 
Dissociation of Hydrocarbon Gases and Vapors, " W. D. IVilcox, 
U.S. I, 916,545 (1933) July 4 

"Producing a Carbon ik4onoxide-Hydrogen kdb;ture, " W. D. V f i l c o x ,  

U.S. 2, 199,475 (1940) ~.4ay 7. 

"l~,IixW~ure of Carbon l~onoxide and Hydrogen in Controlled 
Pr6portions Suitable for Methanol Synthesis, " ¥[. D. Wilcox, 
U.S. 2, Z56, 333 (1942) September 16. 

"Dissociation of Hydrocarbons, " F. E. Wi1~inson, (assigned to 
Wilkinson High Frequency Ltd. ), Brit. 697, 224 (1953) September 16. 

"IVlanufacture of Synthesis Gas With Simultaneous Generation of 
Mechanical Energy, " K. Wopperer, Get. I, 026, 130 (1958) 
March 13. 

"mndothermic Reactions," G. Zakerian, Brit. 791,899 (1958) 
March 1 2 .  ' ' 

"Preparation of Butadiene and l~,lixtures of Hydrogen and Carbon 
i~iono~ide, " N. D. Zelinskii, A. A. Balandin, O. P~L Bogdanova 
and A. P. Shcheglova, U.S.S. i~. 62, Z35 (1964) ~viay 8. 
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KCI. 

KC2. 

KGI. 

KIl. 

ICI2. 

KI3. 

KI4. 

KPI. 

KP2. 

OIL SHALE 

"Hydrogen Production From a Kerogen-Depleted Shale Formation, " 
M. M. Holm, (assigned to Chevron Research Co.), U.S. 3,605,890 
(1971) September 20. 

"Treatment of Carbon-Rich Material, " L. Thibaut, (assigned to 
Compagnie francaise des essences synthetiques), Ft. i, 02Z, 624 
(1953) March 6. 

"Recovery of Oil From Oil Shale, With Simultaneous Production 
of Hydrogen, " P. H. Oifford, U.S. 3,577, 338 (1971) May 4. 

"Production of Low Molecular Weight Hydrocarbons From Solid 
Fossil Fuels, " IV[. A. Elliot, H. R. Linden and E. B. Shultz, jr., 
(assigned to Institute of Gas Technology), U.S. Patent Z, 991,164 
(1961) July 4. 

"Free Fall Shale Hydrogasification, " H. F. Feldmann, (assigned 
to Institute_ of Gas Technology), U.S. Patent 3,421,868 (1969) 
January 14. 

"Production of Pipeline-Quality Gas From Oil Shale, " H. R. Linden, 
(assigned to Institute of Gas Technology), U.S. 3 703, 05Z (!972) 
November Z I. ' 

"Fossil Fuel Hydrogasification Processes for Production of Synthetic 
Pipeline Gas, " (assigned to Institute of Gas Technology), U.S. Patent 
3,708,269 (1973) January Z. 

"Fischer-Tropsch Synthesis Gas From Oil Shale, " A. Clark, 
(assigned to Phillips Petroleum Co. ), U.S. Z, 452,634 (1948) 
November Z. 

"Recovery of Hydrocarbons From Oil Shale, " A. Clark and I-I. R. 
Sailors, (assigned to Phillips Petroleum Co. ), U.S. Z, 474, 345 
(1949) June 28. 
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CA1. 

CAZ. 

CA3. 

CA4. 

CA5. 

CA6. 

CA7. 

CA8. 

CA9. 

CA10. 

CA11. 

CAIZ. 

CA13. 

CA14. 

CAIS. 

CA16. 

COAL AND RELATED SOURCES 

"Hydrogen," L. S. Abbot, U.S. 1,345,905 (1920), July 6. 

"Nitrogen-Hydrogen M~t-are, " V. M. Alekseevski[ and A. I. k4orozov, 
Russ. 5Z, 280 (1937) December 31. 

"Hydrogen, " (assigned to Patentverwertungs A.-O. "Alpina"), 
Ft. 698,484 (1930) January 31. 

"Hydrogen, " (assigned to Patentverwertungs A.-G. "Alpina"), 
Oer. 574, 998 (1933) April Zlo 

"Iron Oxide-Magnesium Chromate Catalyst, " ~[. D. Ashley and ~//. B. 
Innes, (assigned to American Cyanamid Co.), U.S. Z, 567,140 (!951) 
September 4. 

"Hydrogen, " F. Hansgirg, (assigned to American ~vIggnesiuzn ~let~is 
Cor__._.p.p.), U.S. 1,926,587 (1933) September IZ. 

"Hydrogen, " F. yon Kahler, (assigned to American ~iagnesi~L Metals 
Cor____~p.), U.S. Z, 147,780 (1939) February Zl. 

"Generating Hydrogen, " ~assigned to American h4agnesium ~vletals 
Cor_...~p.), Get. 706,868 (1941) May 8. 

"Hydrogen, " A. G. Carter, (assigned to American E~agnesiurn h<[etals 
Cor._._~p.), U.S. 2,517,177 (1950) August I. 

"Hydrogen, " k4. Franhl, (assigned to American O~ythermic Corp.), 
U.S. Z, Z0Z, 374 (1940) E4ay Z8. 

"Carbon and Hydrogen, " (assigned to Ateliers Generaux De Conztructi0n , 
~ ,  Get. 561,312 (1931) October 7. 

"Hydrogen Generator, " D. K. Wunderlich, F. E. Carleton and E. I~. 
Brownscombe, (assigned to Atlantic Richfield Co.), U.S. 3, 6Z0,697 
(1971) November 16. 

"Catalyst For Producing Hydrogen From Carbon k4onoxide and Steam, 
H. E. Heissler, (assigned to Atx~ospheric Nitroge n Corp.), 
U.S. 1,672,528 (1928) June 5. 

"Catalyst, " E. D. Crittenden, (assigned to Atmospheric lqitrogcn 
Corp.), Can° 318,433 (1931) December Z9. 

"Coal Conversion to Lower-lviolecular-Weight Hydrocarbons, 
P. R. Amrnann, R. F. Baddour and T. ~r. ik4hx, (assigned to 
Avco Corp.), U.S. 3,384,467 (1968) Ivlay Zl. 

"Gasification. of Highly Volatile Fuels in a Producer With a Revolving 
r Cone Grate, " A. Ch~vistek and A. Glazowski, (assigned to Zaklad~ 

Azotowe), Pol. 43,713 (1960) November 15. 
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CB2. 

CB3. 
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CBI0. 

C B I I .  

CBIZ. 

CBl3. 

CBI4. 

CBI5. 
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"Synthesis-Gas Reactor and Heat Exchanger, ,. J. L. Oberg, (assigned 
to Babcock Wilcox Co.), U.S. 2,862,480 (1958) December Z. 

"Hydrogen," (assigned to Badische), Ger. ZgZ, 615 (1912) July Z4. 

"Obtaining Hydrogen by the Catalytic Transformation of Mixtures 
of Carbon Monoxide and Steam, " (assigned to Badische), Get. Z93,585 
(1914) May 14. 

"Hydrogen, " (assigned to Badische), Aust. 72,430 (1916) Septemer Ii. 

"Production of Fuel Gas, in Particular Synthesis Gas, in Gas 
Producers, " (assigned to ]badische AnilLn- und SodazFabrik), 
Brit. 661,148 (1951) Nover/iber 14. 

"Carbon Monoxide and Hydrogen Production in Run-Off G_as_ P rodu~_ers, 
(assigned to Badische An~liu - und Soda-Fabrkk), Brit. 685,485 (1953) 
July 7. 

"Conversion of Carbon Monoxide and Water Into Carbon Dioxide 
and Hydrogen, " F. Markert and H. Krome, assigned to ( ...... Badische 
Aniiin- und S oda-Fabr9/¢ Akt.-Ges.), Oer. 926,127 (1955) ~ 7" 

"Fuel Gas, Especially Synthesis Gas, FromGas Generators With  
Tapholes, " F. Markert and E. Kittel, (assigned to Badische 
Anilin und Soda-Fabrik Akt.-Oes.), Ger. 1,020,434 (1957) December 5. 

"Fuel Gas of High Calorific Value and Synthesis Gas Low in Methane, " 
F. Markert and E. Kittel, (assigned to Badische Anil~_m- ~d S od£1 
Fabrlk Akt.-Ges.), Get. 1,0Z0,435 (19~-5-7)-D~cember 5. 

"Conversion of Carbon Monoxide and Steam Into Hydrogen and Carbon 
Dioxide, " H. Krome, (assigned to Bad-ische Anilf_u- und Soda-Fabrg/< 
Akt.-Ges.), Get. 1,091,546 (1960) October Z7. 

"Fuel Gas, Especially Synthesis Gas, " F. Markert andW, Funk, 
(assigned to Badische Anilin- {J~d Soda-Fabr~_k Akt.-Ges.), 
Ger. 1,095,977 (19bl) June ZZ. " ' 

"Hydrogen, " (assigned to Badische Anilin- und Soda-Fabrik A.-G.), 
Neth. AppI. 6,408,438 (1965) February I. 

"Catalysts For the Conversion of Carbon Monoxide to Carbon Dioxide 
by Steam, " (as signed to Badische Anilin- und Soda-Fabrik A. -G. ), 
Ft. I, 566,831 (1969) May 9. 

"Hydrogen From Carbon Monoxide and Steam, " (assigned to Badische 
Anilin- und Soda-Fabrik A.-G.), Ft. I, 575, 915 (1969) July Zb. 

"Catalytic Preparation of Hydrogen From Carbon Monoxide and 
Water, " (assigned to Badische Anilin- und Soda-Fabrik A.-O.), 
Ft. Demande 2,014, 85b (1970) April Z4. 
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CBI8. 

CBIg. 

CB20. 

CBZI. 

CBZZ. 

CBZ3. 

CBZ4. 

CBZ5. 

CB26. 

CBZT. 

CBZ8. 

CBZ9. 

CB30.  

CB31.  

CB3Z. 

CB33. 

CB34. 
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"Synthesis Gas Froi~a Solid Fuel, " E. G. Bailey, (assithe to Bailey 
Inventions, Iic.), U.S. 3,062,632 (1962) November 6. 

"Hydrogen,,' W. J. Bates and W. I%. Bates, Brit. !34,155 (1919) 
March 13. 

"Hydrogen; Charging 1%etorts, " ~A r. j. Bates and %1/. I~. Bates, 
Brit. 137,674 (1919) March 13. 

"Hydrogen From Coke Furnaces, " 1%. Battig, Ft. 634, 711 (1927) 
May 19. 

"Hydrogen," i~. Battig? Ft. 35, 613 (1928) July 13. 

"Carbon k,lonoxide Conversion in Gas )~Lxtures, Especially ~Vater 
Oas," F. Baumann, Get. (East) 9597 (1955) April IZ. 

"Conversion of Carbon Ik~onoxide Into a Mixture of Carbon Dioxide 
and Hydrogen, " F. Baumann, U.S. 2,870,096 (1959) January Z0. 

"Txvo-Pressure Plant For Carbon Monoxide Conversion, " F. Baurnann, 
Ger. 1,076,633 (1960) March 3. 

"Hydrogen,', J. Bellay, Fr. 647,478 (1928) January 28. 

"Hydrogen, " J. Bellay, Fr. 664, 038 (1928) iqovember 16. 

"Hydrogen,', J. Bellay, Can. Z8Z, 95Z (1928) September 4. 

"Pure Hydrogen From %~.rater Gas," J. Bellay, U.S. 1,815, 090 
(1931) July ZI. 

"Decomposition of V~Tater, '' P. A. J. M. Benezet, Ft. 32,955 
(1926) July I0. 

"Hydrogen, " (assigned to Berlin-Anhaltische kdaschinenbau Akt-Ges.), 
Get. Z94,039 (1913) May Z~. ...... 

"Hydrogen From Sulfur-Containing Hydrocarbon Fuels, " E. A. 
Pelczarski and J. A. Karnavas, (assigned to Black, Sivalls and 
Bryson, Inc.), Oer. Offen. 1,955,115 (1970) June 18. 

"Hydrogen, " C. Blair, D. A. B. Mclean and J. L. Ferguson, 
Brit. 143,064 (l~une II. 

"Process and Apparatus Using l~esonant Sound %Vave and Sonic Flame 
For the Production of Carbon Monoxide, Synthesis Gases, and 
Synthetic Hydrocarbons," A. G. Bodine, Jr., U.S. Z, 745, 861 
(19 56) May 1 5. 

"Hydrogen," H. Bomke, Ger° 516,843 (19Z6) October 17. 

"Hydrogen," K. Keller and \¥. Klempt, (assigned to H. B.omke), 
Ger. 555, 003 (1927) December Z'. 
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CB38. 
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C C I .  

CCZ. 

CC3. 

CC4. 

C C 5 .  

CC6. 

CC7. 

CC8. 

CC9. 

CCIO. 

C C l l .  
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"Hydrogen," C. Bosch, A. M i t t a s c h  and C. Beck~ U.S. i, 330, 77Z 
(1920) February . ~  

"Producing Hydrogen, " C. Bosch, A. Mittasch and E. Beck, 
Can.  Z04, 628 (1920) October---~. 

"Hydrogen," S. W. Bray and I. H. Balfour, U.S. I, 360,876 (1921) 
November 30. 

"Hydrogen, " S. W. Bray and I. H. Balfour, (assigned to British 
Oxygen  C o . ) ,  Brit. 12Z, 474 (1918) January Z3. 

"Hydrogen, " I. H. Ba l fou r ,  (assigned to British Oxygen  Co.), 
Brit. 144, 751 (1919) February 14. 

"Hydrogen For Ose in Catalytic Synthesis, " L, Casale, 
U.S. 1,793,677 (!931) February Z4. 

"Catalytic Production of Hydrogen, " (assigned to M. Casale-Sacchi), 
Brit. Z97,135 (19Z7) June 13. 

"Hydrogen, " (assigned to Maria Casale-Sacchi), Swiss 131,095 
( 19 ZT) July 27. 

"Hydrogen, " (assigned to M a r i a  Casale-Sacchi), Get. 544, 958 (19Z7) 
August 5. 

"Hydrogen, " (as signed to Maria Casale-Sacchi), Austrian 119, 9Z8 
(1930) June 15. 

"Metallic Composition For Producing Hydrogen by Heating With 
Steam or Water, " W. H. Groombridge and J. E. Newns, (assigned 
to Celanese Corp. of America), U.S. Z, Z34, Z45 (1941) March ii. 

/ 
"Device and Continuous Method For Generating Gas of High Hydrogen 
Content, " K. Kaczmarek, J. Naczynski~ E. Halas and M. Wendeker, 
(assigned to Centralne Laboratorium Gazownictwa), Pol. 67,074 
(1973) February Z8. 

"Method of Producing Hydrogen From a Carbon Monoxide-Containing 
Gas Stream and Heat Recovery, " G. R. James, (assigned to 
Chemical Construction Corp.), U.S. 3,292,998 (1966) December Z0. 

"Synthesis Gas, " D. I. Mendeleev, M. I. Boyarkin, S. V. Kaftanov, 
A. F. Klyushnew and S. D. Fedoseev, (assigned to Chemical-Tech- 
nological Institute, Moscow), U.S.S.R. 186, 608 (1900) October 3 .  ...... 

"Hydrogen, " (assigned to Chemische Fabrik Griesheim-Elektron), 
Ger. Z84,816 (1915) June 5. 

"Hydrogen, " F. Bergius, (assigned to Chemische Fabrik Akt. -Ges. 
vormM. Milch Co.), Get. Z86,961 (1915) September I. 
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"Synthesis Gas, " (assigned to Chemische Werke Bergkarnen A.-G.), 
Brit. 730,871 (1955) June I. 

~ l~n Steanq or "Hydrogen Production by Reaction of Carbon ~.v .... Ste~rcL 
and Oxygen, " P. E. Fischer and M. k4. Holm, (assigned to 
Chevron Research Co.), U.S. 3,615, Z99 (1971) October Z6. 

"Hydrogen From Water Gas, Etc.," O. Cicali, U.S. 1,807,897 
(1931) June Z. 

"Separating Pure Hydrogen From Gas k,iixtures, " C .  Cicali, 
U.S. 1,885,059 (1933) October Z5. 

"Methane From Carbon Monoxide in City Gas, " H. Colon, 
Brit. 35Z, 864 (19Z9) November 7. 

"Apparatus For Producing Methane and Hydrogen F tom Lime, 
Coal and Steam," L. Colson, U.S. 1,428,879 (19ZZ) September IZ. 

"Nitrogen, Hydrogen and Carbon Monoxide FroD~ Residual Coke- 
Oven Gases, " M. E. l-I. IVlinot%e, (assigned to Cornpagnie de 
Bethune), U.S. 1,875, Z53 (193Z) August 30. 

"Carrying Out Endothermic Reactions in a Fluidized ]Zed, " A. 
Godel, (assigned to Co mpagnie Industrielle de Procedes et 
d'Applications S.A.), Oar. Offen. Z, 134,755 (l-97~j February 17. 

"Hydrogen Production by Treating Steam With Irons " J. L. Johnson, 
F. C. Schora, Jr. and P. B. Tarnuan, (assigned to Consolidated 
Natural Gas Service Co., Inc.), Ger. Offen. Z, 005, ggl (1970i~ .... 
September I0. 

"Hydrogen, " E. Gorin and W. B. Retallick, (assigned to Consolidation 
Coal Co.), U.S. 3,108,857 (1963) October Z9° 

"Hydrogen, " E. Gorin and C. H. Rice, (assigned to Consolidation 
Coal Co.), U.S. 3,115,394 (1963) Decelnber Z4. 

"Gas iVlLxture Containing Acetylene, Obtained Frorr~ Water Vapor 
in an Electric Arc, " C. Coupard, Ft. 883,237 (1943) June Z8. 

" J H. de Graer), Brit. ZIZ, 943 "Hydrogen From Water Gas, . 
(1923) March 17. 

"Hydrogen," F. W. de Jahn, Can. 253,481 (1925) September 8. 

"Solid Fuel For Generating Hydrogen, " J. P. Gallagher, (assigned 
to Delta F. Corp.), Get. Offen. Z, ZSZ, 776 (1973) ~.4ay 3. 

"Production of Hydrogen by Conversion of Carbor~ Monoxide, 
(assigned to Deutsche Gold und Silber-Scheideansta!t vorna. 
Roessler), Brit. 728,4"15 (1955) April Z0. ° 
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"Production of Synthesis Gas, " (assigned to Deutsche Goid-und Silber- 
Scheideanstalt vorm. P~oessler), Brit. 76Z, 56z~ ' (1956) November Z8. 

"Hydrogen, " H. Dicke, Oer. Z80,964 (1914) December Z. 

"Gas Mixtures Containing Carbon Monoxide and Hydrogen, " (assigned 
to Didier-Werke A.-G.), Get. 669,434 (1938) December 24. 

"Generation of Synthesis Gas With Recovery of Aromatic Hydro- 
carbons, " (assigned to Didier-Werke Akt. -Gee. ), Brit. 531, Z88 
(1941) January I. 

"Hyd:rogen and Phosphoric Acid, " F. G. Liljenroth, (assigned to 
Du e ont_Ax_nrnonia Corp.) ,  U.S. 1 ,807,790 (1931) June Z. 

"Preparation of Carbon Monoxide and Hydrogen From Carbonaceous 
Solids," L. C. Perry, 1%. H. McKane and D. V. Moses, (assigned 
to E. I. du Pont deNemqurs Co.), U.S. 2,699,384 (1955) 
January 1 I. 

"Synthesis Gas, " L. C. Perry, G. A. Hickrnan and A. E. Hirsch, 
(assigned to E. I. du Pont de Nemours Co.), U.S. Z, 738,263 
(1956) March 13. 

"Hydrogen, " E. Edwin, Norw. 43,619 (1927) January Z4. 

"Hydrogen," C. Epner, Brit. Z96,4Z8 (1927) September Z. 

"Recovery of Volatile Products From Fluidized Coke, '{ J. W. 
Hermann, (assigned to Esso 1%esearch and Engineering Co.), 
U.S. 2,743,218 (1956) AprilZ4. 

"Hydrogen, " (assigned to Esso llesearch and Engineering Co.), 
Brit. 803,766 (1958) October ZD. 

"Hydrogen-Carbon Monoxide Mixtures, " P. S. Viles, (assigned 
to Esso l%esearch and Engineering Co.), U.S. Z, 911, Z93 (1959) 
November 3. 

"Production of Hydrogen, " C. L. ildridge, (assigned to Esso 
Research and Engineering Co.), Ger. Offen. I, 913,854 (~-~) 
November 6. 

"Hydrogen Production by Catalytic Steam Gasification of Carbonaceous 
Materials, " C. L. Aldridge, D. Buben and I%, S. Goldberg, 
(assigned to Esso Research and Engineering Co.), U.S. 3,740,193 
(1973) June 19. 

"Carbon Disulfide and Hydrogen or Water Gas, " (assigned to 
I. O. Farbenindustrie A.-G.), Brit. Z93, 17Z (1927) May 26. 

"Hydrogenation of Coal, Etc., " (assigned to I. G. Farbenindustrie 
A.-____~G.), Fr. 644, 148 (1927) November 18. 

C -89 

N S T I T U T E O F G A S T E C H N O L O G Y 



8/75 

CFJ. 

C F 4 .  

CF5. 

CF6. 

CF7. 
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CFII. 
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C F 1 4 .  

CF15 .  
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CGZ. 

CG3.  

CG4.  

"Hydrogen," H. Bahr, (assigned to I. 
Get. 506,041 (19Z9) May 4. 

g96z 

G. Farbenindustrie A. -G.), 

"Exothermic Gas Reactions, " (assigned to I. G. Farbenindustrie 
A.-_._~G.), Ft. 683,626 (1929) July Z7. 

"Hydrogen-Nitrogen Mixtures From Bituminous Fuels, " (assigned 
to I. G. Farbenindustrie A.-G.), Brit. 360, 618 (1930) October 15. 

"Hydrogen," (assigned to I. G. Farbenindustrie A. -G.), 
Yr. 8Z0,804 (1937) iNovember 19.' . . . . . . .  

" W a t e r  Gas ,  " ( a s s i g n e d  to I. G. F a r b e n i n d u s t r i e  ; h t - O . ) ,  B r i t .  4 8 7 , 7 1 4  
(1938) June Z4. .... 

"Gases Rich in Hydrogen," F. Sabel, (assigned to !. O. FarbeDinedustrie 
A.-G.), Get. 678,560 (1939) July 18. 

"Gas MLxtures," F. Sabel and F. Keilig, (assigned to I.G. Farhenindustrie 
A.-G.), Get. 679,601 (1939) August 9. 

"Gas Rich in Hydrogen and Poor in Carbon Monoxide, " (assigned 
to I. G. Farbenindustrie A.-G.), Ft. 845, 252 (1939) August 17. 

" H y d r o g e n ,  " G. F a u s e r ,  I t a l .  4 5 9 , 6 4 4  (1950) S e p t e m b e r  ZS. 

"Production of Gas For Arr~nonia Synthesis Fro.-n Coal-Gasification 
and Coke-Oven Gases, " H. Weber and K. Tipprner, (assigned to 
Firma Carl Still), Get. 1,233,37Z (1967) February Z. 

"Synthesis Gas," L. Seglin and R. T. Eddinger, (assigned to 
FMC Corp), Ger. Often. Z, Z04, 990 (197Z) August Z4. 

"Apparatus For Synthesis-Gas IVlanufacture, " (assigned to Foster 
Wheeler Ltd.), Brit. 769,8Z9 (1957) March 13. 

"Apparatus For Producing Hydrogen and Oxygen by T h e r m a l  
D e c o m p o s i t i o n  of W a t e r  V a p o r ,  " G. F u c h s  and  H. Spath ,  
Get. 55Z, 308 (1934) September Z5. 

"Gases Rich in H, " F. J. Dent and A. Key, (assigned to The Gas 
Research Board), Brit. 549,838 (1942) December 9. 

"Hydrogen Manufacture From Steam, " l-I. S. Spacil, (assigned 
to General Electric Co.), Ger. Often. Z, 301,178 (1973) July 19. 

"Hydrogen," (assigned to Ges. Fur Linde's EismaschinenA.-O.), 
Get. 549,339 (1928) January 19. 

"Hydrogen by Catalytic Conversion of Hydrocarbon Gas, " (assigned 
to Ges. Fur Linde' s EismaschinenA.-O.), Brit. 317,731 (1928) 
August ZO. 
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"Hydrogen From G a s  Ivlixtures, Containing Hydrocarbons, " P. 
Schuftan, (assigned to' Ges. fur Linde' s Eismaschinen A, -G.), 
U.S. 1,870,144 (193Z)-Tkugust g.' 

"Hydrogen, " W. Gluud, K. Keller and II. Schofelder, Can. 284, Z98 
(1928) October 36~. 

"Hydrogen, " W. Gluud, K. Keller, I~. Schonfelder and W. Klempt, 
u.s. I, s16, 5z3 (l-9-flyjuly z8. 

"Hydrogen, " H. E. F. Goold-Adams, Brit. 137,340 (1918)January 24. 

"Hydrogen," H. C. L. Gougnard, Can. Z42,86Z (19Z4)September 9. 

"Hydrogen," A. I~. Griggs, Brit. 134,901 (1918)November 9. 

"Hydrogen, " A. I~. G riggs, Brit. 134, 90Z (1918) November 9. 

"Hydrogen, " A. If. Griggs, Brit. 14Z, 88Z (1918) November 9. 

"Hydrogen, " A. I~. Griggs, Brit. 165,8Z9 (1919) June 13. 

"Coking Process," A. R. Griggs, Brit. 469,834 (1937) August 4. 

"Hydrogen-Carbon iV!onoxide IVlixtNare, " E. Ivl. Glazier, (assigned 
to Gulf Research & Development Co.), U.S. Z, 694, 047 (1954) 
November 9. 

"Synthesis Gas, " J. H. Hirsch, (assigned to Gulf P~esearch g~ 
Deyelopment CO'), u.s. 2,614,915 (1962)October Zl. 

"Hydrogen, " F. Gulker, Ft. 64?, 25? (19Z7) July 20. 

"Gas For Hydrogenation, " i. J. E. Hans, Belg. 414, 501 (1936) 
April 30. 

i 

"Hydrogen, " J. Harger, Brit. 147,235 (1918) April Z. 

"Hydrogen; Nitrogen; Carbon Dioxide, ', J. Harger and Lever Bros. 
Brit. 131,684 (1918) August i. 

"Hydrogen and Hydrogen-Nitrogen Ivlixtures, " J. 1-1arger, (assigned 
to Wookcroft Ivlanufact-~ring Co., Ltd.), Brit. 175,501 (1920) 
December 30. 

"Ivlanufacture of Hydrogen, Nitrogen and Carbon Dioxide, " J. Harger, 
Can. 231,936 (1923) June 12. 

"Hydrogen and Carbon Dioxide From Blast-Furnace Gases, " F. Heyd, 
Ft. 676, 196 (19Z9) June 5. 

"Gasification of Solid Fuels, " O. Hubmann, U.S. Z, 689,786 (1954) 
September ZI. 

C-91 

i N S T ! T U T E O F G A $ T E C H N O L O G Y 



8/75 

CH8. 

CHg. 

C H I O .  

CHI 1. 

CHIZ. 

CHI3. 

CHI4. 

CHI 5. 

CIIj 

CIZ. 

C I 3 .  

C14. 

C15. 

C16. 

C17. 

C18. 

o %2 

"Synthesis Gas Having a High Hydrogen Content, ~' (assigned to 
Huettenwerk Oberhausen A.-G.), Ft. I, 561,525 (1969) l,~4arch Zg~ 

"Hydrogen, " J. A. Perry, (assigned to Hurnphreys &Glasgo~v, 
Lt___~d.), Brit. 370, Z89 (1930) August 30. 

"Gasification of Solid Fuels, " M. G. Huntington, (assigned to 
Huntington Chemical Corp.), U.S. 3,088,816 (1963) May 7. 

"Hydrogen and Nitrogen, I' (assigned to Hydrazote), Fr. 645, 970 
(19Z7) December Z0. 

"Gasification, " J. C. l<alback, (assigned to Hydrocarbon Research, 
In__~c.), U.S. 2, 687,950 (1954) August 31. 

"Carbon Monoxide and Hydrogen From Heavy Oils, " P. ~V. Garbo, 
(assigned to Hydrocarbon Research, Inc.), U.S. Z, SZI, 465 (!9~8) 
January Z8. 

"Coal-Fired Hydrogen Reformer, " H. H. Stotler and M. Caldero~,, 
(assigned to Hydrocarbon Research, Inc.), S. African 70 03, 44.] 
(1970) Noven~ber Z4. " 

"System Employing Coal as Fuel in a Steam Reforn~er, " H. H. 
Stotler, (assigned to Hydrocarbon Research, Inc. ~.nd United States 
Dept. of the Interior);~U~__3, 551,123 (1970) December 29. 

"Production of Water Gas and Hydrogen, " H. A. Humphrey, (assigned 
to Imperial Chernical Industries, Ltd.), Can. Z81 814 (1918) 
July 17. ' 

"Water Gas and Hydrogen, " (assigned to Imperial Chemical Induztries, 
Lt___dd.), Fr. 649,780 (1928) February 9. 

"Carbon and Hydrogen From Water Gas, Etc.," T. Ev~an, (assigDed 
to imperial Chemical Industries, Ltd.), Brit. 314, 163 (1928) 
April 19. 

"Hydrogen, ', C. F. R. Harrison, (assigned to Ir~,perial Chemical 
Industries, Ltd.), Brit. 332, 571 (19Z9) April 19. ~ 

"Hydrogen-Containing Gases," M. H. M. Arnold, (assigned to 
Imperial Chemical Industries, Ltd.), Brit. 578, 3Z3 (1946) July 9. 

"Hydrogen-Containing Gases, " ~r. Stannage, (assigned to Imperial 
Chemical Industries, Ltd.), Brit. 639,554 (1950)June 28."----~ 

"Synthesis Gas," T. J. P. Pearce, R. J. Morley and F. L. Clark, 
(assigned to Imperial Chemical Industries, Ltd.), Brit. 719,788 
(1954) December 8. 

"Water Gas," E. J. Challis and T. J. P. Pearce, (assigned to 
Imperial Chemical Industries, Ltd.), Brit. 733,149 (1955) July 6. 

C -9Z 

! N S T ! T U T E 0 F G A S T E C H N 0 L O G Y 



8/75 
CI9. 

CII0. 

C J1. 

CJZ. 

C J3. 

C J4. 

CK1.  

CKZ. 

CK3. 

CK4.  

CK5.  

CK6. 

CK7. 

CK8. 

CKg. 

CKI0. 

CKII. 

C[< IZ. 

8962 

"Catalytic Manufacture of Hydrogen From Carbon Monoxide and Water 
Vapor, " J. S. Campbell, P. Craven and P. Davies, (assigned to 
Imperial Chemical Industries, Ltd.), Ger. Offen. Z, 136,746 (1972) 
April 6. 

"Gasification of Carbonaceous Fuels, " F. W. Luerssen, (assigned 
to Inland Steel Co.), U.S. Z, 96Z, 367 (1960) November Z9. 

"Catalyst For Manufacture of Hydrogen, " T. Narnikawa, (assigned 
to Minister of Navy), Japan IZ9, 7Z9 (1939) April 13. 

"Hydrogen, " G. F. Jaubert, Brit. ;147,519 (19Z0) July 8. 

"Synthesis Gas," F. J. Jenny, Brit. 771,060 (1957) March ZT. 

"Potassium Salt and Hydrogen From Peat, " (assigned to Jun-ichi 
Kato), Japan. 172,488 (1946) April 16. 

"Hydrogen," H. Keller, U.S. I, 286,650 (1919) December 3. 

"Hydrogen," (assigned to M. W. Kellogg Co.), Brit. 527, Z4Z 
(1940) October 4. 

"Generation of Hydrogen, " (assigned to M. W. Kellog Co.), 
Brit. 527, Z43 (1940) October 4. 

"Converting Methane and Carbon Dioxide Into Hydrogen and Carbon 
Monoxide, " E. W. l%iblett, (assigned to M. W. Kellogg Co.), 
U.S. Z, ZZ0,849 (1941) November 5. 

"Gasification of Carbonaceous Solids and  Synthesis of Organic 
Materials, " N. L. Dickinson, (assigned to M. W. Kellogg Co.), 
u.s. z, 60z, 809 (195z) july 8. 

"Gasification of Coal, " N. L. Dickinson, (assigned to M. W. Kellogg 
C__~o.), U.S. Z, 66Z, 007 (1953) December 8. 

"Hydrogen," W. Klempt, Ger. 533,461 (1929) July Zl. 

"Direct Gasification of High-Ash, Clinkering, Semiclinkering, 
Longflame Coals," L. G. Koblents, U.S.S.R. 67, Z54 (1965) 
February Z6. 

and 

"Production of Hydrogen or Gases Rich in it by Reduction of Steam 
With Materials Containing Iron, " C. Kobow, G. inauf, H. Martin, 
B. Wolf and J. Garstka, Ger. (East) 88,784 (1972)March Z0. 

"Gas Generator Using Oxygen and Coal Dust, " S. Koizumi, 
Japan. 8480 (' 55) (1958) November 21. 

"Ammonia, " K. Koller and M. Lengyel, Ger. 559, 9ZZ (1930) 
February 4.' 

"Carbon Monoxide and Hydrogen For Synthesizing Hydrocarbons, 
H. Koppers, (assigned to Koppers Co.), U.S. Z, 13P, 533 (1939) 
October II. 
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"Gases For Hydrocarbon Synthesis," M. Radtke, (assigned to 
14oppers Co.), U.S. Z, 266,989 (19) December 23. 

"Gasification Apparatus With Metallic Water Jacket lqozzle For 
Steam," F. Totzek, (assigned to ~oppers Co., Inc.), U.S. 2,751,286 
(1956) June 19. 

"Gasification of Fuels, " E. E. Donath, (assigned to Koppers 
Co., Inc.), U.S. Z, 751,Z87 (1956) June 19. 

"Synthesis Gas and Coke," M. Josenhans, (assigned toKoppers 
Co., Inc.), U.S. Z, 805,188 (1957) September 3. 

"Gasification of Finely Divided Carbonaceous Solid, Liquid, or 
Gaseous Fuel," (assigned tol<oppers Co., Inc.), Brit. 811,603 
(1958) April 8. 

"Producing Fuel Gas F r o m  Solid Carbonaceous Fuels, Oxygen, 
and Steam," F. To£zek, (assigned to Koppers C o . ,  Inc.), 
U.S. Z, 905, 544 (1959) September ZZ. 

"Continuous Process For Generating Water Gas," (assigned to 
HeinrichKoppers G.rn.b.H.), Get. 739,738 (1943) August 19. 

"Gasification of Powdered Fuel, " F. T o t z e k ,  (assigned to 
HeinrichKoppers G. rn.b.H.), Get. 927,225 (1955)May Z. 

"Gases Containing Carbon Monoxide and Hydrogen From Powdered 
Fuels," ~%r. Linder, (assigned to Heinrich Koppers G.rn.b.H.), 
Get. 927, ZZ4 (1955) May Z. 

"Gasification of Finely Divided Fuels, " K. H. Osthaus, (assigned 
to HeinrichKoppers O.rn.b.H.), Get. 1,02Z, 736 (1958) January 16. 

"Manufacture of Hydrogen-Rich Oases by Conversion of Carbon 
Ivionoxide, ,' P. Dierner and H. Besteck, (assigned to Heinrich ~[oppers 
G.m.b.H.), Gem. I,Z47, Z80 (1967) August 17. 

"Hydrogen-Carbon Monoxide MLxt-ures, " (assigned to Heinrich 
Koppers' Industrielle )Aaatschappij N.V.), Ft. 810, 0 ~  
~lar ch 13. 

"Water-Gas Plant, " (assigned to Heinrich Koppers' Industrielle 
Maatschappij N.V.), Brit. 466,737 (1937~June 3_ ....... 

"Hydrogen From Carbon k,lonoxide and Steam, " A. T. Larson, 
(assigned to Lazote, Inc.), ]~rit. 311,737 (1928) ~v~ay 15. 

"Hydrogen," J. S. Beekley, (assigned to The Lazo'~e, Inc.), 
Can. 284, 584 (1928) November 6. 

"Hydrogen, " R. Willialz~s, (assigned to The Lazote, Inc.), 
Can. Z84, 585 (1928) November 6o 
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"Hydrogen, " F. C. Blake, (assigned to Lazote, Inc.), U.S. I, 69Z, 811 
(1929) November ZT. 

"Generator For Hydrogen and Carbon Dioxide, " L. Leibov[ci, 
Fr. 722,644 (1931) August 29. 

"Carbon Monoxide and Hydrogen, " T. Lichtenberger and L. Kaiser, 
Ft. 81Z, 376 (1937) May 8. 

"Hydrogen, " E. IV[. D. Eborall, W. A. Baker and E. A. G. L[ddiard, 
(assigned to Edwin A. G. Liddiard), U.S. Z, 6Z3,81Z (1952) Decen%ber 30. 

"Gas, " F. G. Liljenroth, Brit. 189,789 (1922) November zg. 

"Production of Hydrogen For Ammonia Synthesis, " F. O. Liljenroth, 
Swed. 53,521 (1923) March 28. 

"Production of Hydrogen or Mixtures of Hydrogen and Nitrogen, " 
F. G. Liljenroth, Swed. 55, 589 (1923) December IZ. 

"Converting Hydrocarbon Gas to Carbon Monoxide and Hydrogen, " 
E. Karwat, (assigned to Linde Air Products Co.), U.S. Z, 170, Z65 
(1940) August ZZ. 

"Carbon Monoxide-Hydrogen Mixtares, ~' IV[. Ste~nschlaeger, (assigned 
£o London Testing Laboratory Ltd.), Brit. 513,778 (1939) October Z3- 

"Installation For Producing Hydrogen by the Contact Method, " A. P. 
Loshkarev and E. Iv[. Petrov, Russ. Z6,698 (1931) March 30. 

"Hydrogen, " (assigned to L' Oxhydrique Francaise), Brit. 199,364 
(19Z3) April 30. 

"Hydrogen, " (assigned to L' Oxhydrique Francaise), Brit. Z06, 8ZZ 
(1923) October 17. 

"Production of Hydrogen, " S. A. Guerrieri, (assigned to Lurnn~us 
Co.), U.S. 3,392,000 (1968) July 9. 

"Hydrogen, " T. D. iV[ackie, Brit. 124, 798 (1916) April 5, 

"Hydrogen, " F. Hansgirg, (assigned to Magnesium Iv[etals Corp.), 
U.S. 1,836,919 (193Z) December 15. 

"Hydrogen From Low-Grade Gas With Utilization of the Multiple 
Reflux Column on Alternated Plates, " P. E. R. IV[arcon, 
Ira1. 423,065 (1947) July 3. 

"The Synthesis of Ammonia, " G. IVlart[n-Wedard, Ft. 847,838 (1939) 
October 17. 

"Synthesis Gas, " O. Herwig, (assigned to IV[aschinenfabrik Augsburg- 
Nurnberg, Akt.-Ges.), U.S. Z, 909,416 (1959) October 20. 
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"Use of Hydrogen For Cooling Steam Turbo-Generator Sets, " 
(assigned to ivlaschinenfabrik Oerlikon), Brit. Z97,109 (19Z7) 
September 15. 

"Carbon Monoxide-Hydrogen Mixture, " H. k, lauras, Ft. i, Z56,572 
(1961) March Z4. 

"Hydrogen," E. B. ~/iaz=ted and G. R. Ridsdale, ]grit. IZ, 698 
(1915) September 4. 

"Activator For Chemical Processes," E. lB. Ma:zted and G. R. i~idsdale, 
Brit. 127,0Z5 (1917) March 17. 

"Nitrogen; Hydrogen, " E. B. iVis_xted and T. A. Smith, Brit. 114,663 
(1917) April IZ. 

"Producing Hydrogen by Alternate Reduction of Iron O~:ide and 
Reoxidation by Steam, " E. ]~. Maxted and G. R. l<idsdale, 
Dan. ZZ, IZZ (1917) May 7. 

"Hydrogen," E. B. Ma:=ted, U.S. I,Z53,62Z (1918) January 15. 

"Hydrogen From Reaction Between Steam and Iron," E. B. i,A~ited, 
U.S. 1,438,387 (1923) December IZ. 

"Pure Hydrogen," D. ~%axtett, Jap. 30,426 (1916) December i. 

"Hydrogen and Nitrogen or Ivlixt-ures of These Gases From Stearn and 
Air and Iron," A. ik, lesserschmitt, Ger. Z91, 603 (1913) August 7. 

"Producing Hydrogen," A. k4esserschrnitt, U.S. I,ZZ5, Z6Z, I, ZZS, Z64 
(1917) May 8. 

"Producing Hydrogen, " A. Messerschrnitt, U.S. I, ZZ5, Z63 (1917) 
May 8. 

"Hydrogen," M. MesserscPa-nidt, Get. 680,786 (1939) August 17. 

"Hydrogen," A. Messerschrnitt, Ger. Z90,869 (1919) June 14. 

"Effecting Catalytic Reactions Between Gases or Vapors, " (assigned 
to Metallges A.-G.), Ger. 529,067 (19Z7) December ZS. 

"Synthesis Gas Also Useful as Fuel Gas, " O. Dorschner, (assigned 
toMetallgesellschaftAkt.-Ges.), Ger. 901,05Z (1954) January 7. 

"Hydrogen by Reaction of Carbon Monoxide-Containing Gases With 
%Vater Vapor," R. Bayer, (assigned to Metallgesellschaft A.-G.), 
Brit. 718,796 (1954) November 17. 

"Simultaneous Preparation of Finely Dispersed Alu~%-dna and 
Hydrogen, '~ H. Clasen, (assigned to ivletallgesellschaft Aht.-Gez.), 
Ger. 956,943 (1957) January 24° 
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"Synthesis Gas Containing Carbon Monoxide and Hydrogen, " R. 1Saul 
and E. Kapp, (assigned to Metallgesellschaft A. -G.), Ger. Offen. 
Z, Z02, 165 (1973) July 26. 

"Production of Carbon Monoxide and Hydrogen From Solid Carbonaceous 
Fuels, " G.  Baron, E. Kapp, H. Dernbach, F. Bieger and R. Kohlen, 
(assigned to Metallgesellschaft A. -G. and Ruhrgas A. -G.), 
U.S. 3,540,~b7 (1970) Novernber I~." 

"Hydrogen," F. Meyer and T. Lichtenberger, Get. 478,985 (1927) 
March 22. 

"Carbon Monoxide and Hydrogen, " H. Michalski, Brit. 226,500 
(1923) December 17. 

"Hydrogen, " R. Abe, (assigned to Minami Mansyutesudo K. K.), 
Japan 132, 307 (1939) September 27. 

) 

"Hydrogen," A. Mittasch, U.S. i, 301,151 (1919) April ZZ. 

"Continuous Preparation and Conversion of Water Gas Into Synthesis 
Gas, " (assigned to Montecatini), Ital. 439,334 (1948) September 16. 

"Nitrogen-Hydrogen Mixtures For Ammonia Synthesis, " (assigned to 
"Montecatini" Soc. generale per i' industria cineraria ed agricola), 
Austrian 149,337 (1937) April 26. 

"Production of Hydrogen From Steam and Metals, " W. Naher and 
M .  Noding, Get. Z79,726 (1914) November I0. 

"Hydrogen, " W. Naher and M. Noding, Get. 286,960 (1915) August Z8. 

"Gaseous Mixtures, " J. L. Strevens, (assigned to The National Coke 
& Oil Co. Ltd.), Brit. 480,820 (1938) March I. 

"Hydrogen, " G. Natta, Ft. 774,308 (1934) December 5. 

"Hydrogen From Water-Gas," G. Natta, Ger. 630,963 (1936) June 9. 

"Apparatus for Manufacture of Hydrogen and Carbon Dioxide From 
Carbon Monoxide, " T. Hidaka, S. Nakayo, H. Kato and H. Kurihzra, 
(assigned to Nissan Chemical Industries, . Ltd.), Japan. 9020 (' 56) 
(1958) October ZZ. 

"Gasification of Fuels by Double Turbulent-Zone Fluidization, " 
N. Takada, K. Miyamoto, T. Suzuki, S. Takahashi and Y. Ikeda, 
(assigned to Nitro Chemical Industry Co.), Japan. 175(' 58) (1959) 
January 18. 

"Iron and Fuel Gas Simultaneous Manufacture, " K. Sasaki, K. Miyamoto, 
Y. Yamanaka, S. Takahashi and Y. Ikeda, (assigned to Nitro Chemical 
Industry Co., Ltd.), Japan. i0, I08 (' 60) (1962) July 28. 
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"Sodium Bicarbonate; Hydrogen, " (assigned to ~4itrogen Corporat}on), 
Brit. 158,863 (1920) September Z. 

"Formation of Low-Volatile Char and Synthesis Gazes by the 
Carbonization of Coal, " R. L. Savage, (assigned to North American 
Coal Corp.), U.S. 3,061,524 (1962) October 30. 

"Synthesis Gas, " (assigned to North American Coal Corp. ), 
Ft. 1,343,822 (1963) lqovel%aber ZZ% . . . . . . .  

"Gaseous Reactions, " J. E. i~yrop, Dan. 54,170 (1938) January 17. 

"Hydrogen, " W. Gluud and ¥~To Klempt, (assigned to Johann Sebaztian 
Ohlendieck-Dolge), Get. 553, Z33 (1927) August 17. 

"Hydrogen, " (assigned to Osterreisehisch An~erihan[sche Magnez!t 
A.-____~G.), Brit. 355,861 (19Z9) Ju//e I 8 ' ~  

"Hydrogen and Carbon Dioxide, " (as signed to Osterreichisch Arneri- 
kanische MagnesitA.-G.), Austrian 14Z, 214 (1935) June Z5. ~ '  ' 

"Hydrogen, " (assigned to Osterreichisch _A_rnerikanische ~y!agnesit 
A.-.____G_G.), Austrian 149,657~(1937) May Z5. . . . . . . . . .  

"Synthesis Gas, " F. Leithe and R. h4ewes, (assigned to Dr. C. Otto 
& Co. G.m.b.H.), Oer. 916,662 (1954)August 16. 

"Production of Gas Containing High Percentages of Hydrogen and 
Carbon Monoxide, " (assigned to Dr. C. Otto, und Co., O.m.b. l-I. ), 
Brit. 1,155,584 (1969) June 18. ....... 

"Gas Mixtures Containing Carbon Monoxide and Hydrogen, " M. 
Steinschlaeger, (assigned to Overseas Finance &~Colnmerce (London) 
Ltd.), Brit. 575,377 (1946) Feb~:uary 15. 

"Synthesis Gas," V. F. Parry, U.S. Z, 539,466 (1951) January 30. 

"Hydrogen," C. E. Parsons, U.S. 1,658,939 (1928) February 14. 

"Hydrogen From Steam and Carbon Monoxide, " G. L. E. Patart, 
Brit. 228,153 (1924) January 21. 

"Gasification of Carbonaceous Matter, 
W. Buse, (assigned to C. D. Patents, 
June i0. 

" A. A. J. K. Eskreis and 
Ltd.), Brit. 692,732 (1953) 

"Synthesis-Gas Production in an Underground Cavity, " F. E. Gilmore, 
(assigned to Phillips Petroleum Co.), U.S. 3,024,097 (1962) March 6. 

"Hydrogen, " (as signed to Pintsch-Bamag Akt. -Ges.), Brit. 859, Z54 
(1961) January 18. 
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"Conversion of Carbon Monoxide or Gas Containing Carbon IV[onox[de, " 
(assigned to Pintsch Bamag A.-G.), Ft. 1,363,708 (1964) lune IZ. 

"Gasification of Carbonaceous Solids, " E. H. Reichl and R. V. Safford, 
(assigned to Pittsburgh Consolidation Coal Co.), Brit. 658, 54Z 
(1951) October !0. 

"Gasification Elecitrochemical System, " E. Gorin, (assigned to 
Pittsburgh Consol{dation Coal Co.), U.S. Z, 581,651 (1952) January 8. 

"Gasification of Carbonaceous Solid Fuels, " E. Gorin, (assigned 
to Pittsburgh Consolidation Coal Co.), U.S. Z~ 654, 661 (1953) 
Oc£0ber b. 

"Water-Gas Generator, " (assigned to Gunter Plathner), Get. 809,334 
(1951) October 8. 

"Carbon Monoxide Conversion, " G. Pohle, L. Lenz and I. Hacker, 
Ger. (East) 64,044 (1968) October 5, 

"Hydrogen, " A. T. Grisenthwaite, (assigned to The Power-Gas 
Corp. Ltd.), Brit. 54Z, 511 (1941) January 13. 

"Hydrogen, " R. W. Rutherford and A. T. Grisenthwaite, (assigned 
to The Power-Gas Corp. Ltd.), Brit. 538,348 (1941) July 30. 

"Hydrogen, " A. T. Grisenthwaite and F. F. Rixon, (assigned to 
The Power-Gas Corp. Ltd.), Brit. 543,626 (1942) March 5. 

"Hydrogen, " N. E. Rambush and R. W. Rutherford, (assigned to 
The Power Gas Corp. Ltd.), Brit. 546, 177 (1942) July i. 

"Hydrogen, " R. W. Rutherford and A. T. Grisenthwaite, (assigned to 
The Power-Gas Corp. Ltd.), Brit. 548,183 (1942) September g9. 

"Hydrogen, " A. T. Grisenthwaite and K. Ruschin, (assigned to 
The Power-Gas Corp. Ltd.), Brit. 548,397 (1942) October 8. 

"Hydrogen-Nitrogen Mixtures, " R. W. Rutherford and F. F. RLxon, 
(assigned to The Power-Gas Corp. Ltd.), Brit. 586,650 (1947) 
March g6. 

"Ammonia Synthesis Gas, " A. T. Grisenthwaite and K. Ruschin, 
(assigned to The Power-Gas Corp. Ltd.), Brit. 685, 96Z (1953) 
January 14. 

"Hydrogen, " H. J. Prins, Brit. 128, Z73 (1917) July 9. 

"Hydrogen Production From Sulfur-Containing Carbon Monoxide 
and Steam, " (assigned to Pullman Inc.), Neth. Appl. 6,411, 50Z 
( I~ 65) April 5. 

"Shift Conversion Catalytic Manufacture of Hydrogen From Carbon 
Monoxide and Steam, " J. A. Finneran, Jr. and L. C. i elrod, 
(assigned to Pullman Inc.), U.S. 3,345, 136 (1967) October 3. 
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"O~/:idation of Carbonaceous Materials, " P. A. Lefrancois and 
K. A. Barclay, (assigned to Pullman Inc.), S. African 69 05, 571 
(1970) February ZS. 

"Conversion Gas, " (assigned to Regie nationale de8 usines Ren~u~It), 
Ft. 985,710 (1951) July ZJ. 

"Alcohols, Aldehydes, Khtones, Hydrocarbons and Hydrogen From 
Vegetable Substances," Eo L. Rinn~an, Brit. 334,7Z4 (19Z9) Jul~r 16. 

"Alcohols, Aldehydes, Ketones, Hydrocarbons and Hydrogen F rots 
Decomposition of Vegetable Substances, " E. L. Rinn%an, 

, J 

Get. 557,445 (19Z9) August 13. 

"Alcohols, Aldehydes, Ketones and Hydrogen Froro~ Vegetable 
Substances, " E. L. Riranan, Brit. 353,665 (1930) kJiay Z6. 

"Hydrogen: Wood Distillation," E. L. Rinman, Brit. 450,416 (1936) 
July 17. 

"Nitrogen-Hydrogen k4bztures, " H. Ritter, W. Gluud, W. Klernpt 
and R. Bestehorn, Get. 652,248 (19~ctober Z8. 

"Gasification of Solid Fuel, " I. Roberts, U.S. Z, 78Z, 109 (1957) 
February 19. 

"Hydrogen," J. Rochet, Can. Z54, 16Z (1925) September zg. 

"Hydrogen," W. P° Rogers, Brit. 249,925 (19Z5)January I. 

"Hydrogen," W. P..Ikogers, Brit. 251,449 (1925) i Aay Z9. 

"Hydrogen by Reaction of Steam With Iron," W. P. Rogers, 
Brit. 344,043 (19Z9) November Z9~ 

"Hydrogen, " (assigned to Ruhrchei~aie A.-G.), Get. 657,067 
(1938) February ZJ. 

"Catalysts for k~anufacture of Hydrogen by Decorr~position of Gases 
Containing Carbon h4onoxide, " O. Roelen, (assigned to Ruhrchernie 
A.-G.), Get. 868, 596"(1953) February Z6. 

"Catalytic Agents, " (assigned to Rutgerswerke A.-G.), Brit. 4ZI, 963 
(1935) January Z. 

"Utilization of Compression and Reaction Heat in Catalytical Pressure 
Conversion of Carbon Ivlonoxide With Steam, " J. Sadilek, J. T~,.uta 
and O. Zajic, Czech. IZ8,8Z0 (1968) August 15. 

"Hydrogen," K. Schaefer, Get. Zgl,0ZZ (1913) July 15. 

"Hydrogen Generator," K. Schaefer, Ger. 289,208 (1915) Decer~iber 9. 

"Hydrogen Generator,"K. Schaefer, Get. Z90,529 (1916) March Z. 
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"Hydrogen, " K. Schaefer, Get. 291, 0Z2 (1916) April 6. 

"Hydrogen, " H. Schrnalfeldt, Get. 646,915 (1937) June Z3. 

"Nitrogen Compounds, " E. Schwarzenauer, Get. 514, 393 (1926) 
September 7. 

"Hydrogen," F. T. Snyder, U.S. i, 781,935 (1931) November 18. 

"l~esidual Gases From the Manufacture of Hydrogen, " (assigned to 
Soc. Des Mines De Dourges), Ft. 706, 504 (1930) February Z8. 

"Residual Gases From the Manufacture of Hydrogen, " (assigned to 
Soc. Des. M i n e s  De Dourges), Fr. 41,945 (1933)May 3. 

"Lampblack and Hydrogen, " (assigned to Soc D' Etudes Et Realisation 
Dire Ereal), Brit. 34Z, 034 (1928) November-~"23. ' ' 

"Hydrogen, " M, C. Sacchi, Get. 544, 958 (1927) August 5. 

"Liquefaction and Rectification System for Producing Hydrogen From 
Gas Mixtures Such as Coke-Oven Gas), G. Claude, (Soc. lair 
liquide), U.S. 1,870,096 (193Z) August Z. 

i 

"Hydrogen, " (assigned to Societe A_namonia), Get. 529, 5Z3 (1924) 
November 19. 

"Hydrogen From Water Gas, " (assigned to Societa Anon. Brevetti 
Cicall), Brit. 291,409 (19Z7) June i. 

"Gas Suitable for Chemical Syntheses, " (assigned to Societa anon. 
Forni ed Irnpianti industriali), Brit. 633,718 (1949) December 19. 

"Hydrogen Production With Use of Bituminous Fuel Such as Coal, " 
D. C. Bardwell and F. Porter, (assigned to Solvay Process Co.), 
U.S. 2,135,693 (1939) November 8. 

"Catalyst for use in Hydrogen Production, " V. M. Stowe, (assigned 
to Solvay Process Co.), Can. 407,876 (1942) October 6. 

"Catalyst for Production of Hydrogen, " V. M. Stowe, (assigned to 
The Solvay Process Co.), U.S. Z, 364,56Z (1944) March 5. 

"Producting Hydrogen From C a r b o n  Monoxide, " A. M. Squires, 
U.S. 3,355, Z49 (1967) November Z8. 

"Calcium Carbide, " (assigned to Stemicarbon N. V.), Brit. 727,497 
(1955) April 6. 

"Hydrogen-Nitrogen Mixtures From Coke-Oven Gas, " P. J. Haringhuizen 
(assigned to Stamicarbon N. V.), Ger. 1,014, 136 (1957) August 22. 
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"Hydrogen From Gaseous Mixtures,,' G. Ritter and E. Ufer, (aszigned 
to Standard-I. G. Co.), U.S. 1,869,8Z5 (193Z)August Z. 

"Hydrogen, " (assigned to Standard Oil Development Co.) ]Brit. 586,914 
(1947) A p r i l  8. ~ . . . .  ' 

"Hydrogen-Containing Gas, " (assigned to Standa~d Oil Development 
Co.), Brit. 616,710 (1949) January Z6. . . . . . . . . . . . .  

"Hydrogen, ,, (assigned to Standard Oil Development Co.), Brito 628,417 
(1949) August 29. 

" P r o d u c i n g  a C a r b o n  lvlonoxide and H y d r o g e n  Gas  h4bzture F r o m  
C a r b o n a c e o u s  M a t e r i a l s ,  " W. F .  R o l l m a n ,  ( a s s i g n e d  to S t a n d a r d  
Oil Development CO.), U.S. Z, 527,197-8 (1950) October:2~. 

"Gas Manufacture, ,, (assigned to Standard Oil Development Co. ) 
Brit. 680,545 (1952) October 8. . . . .  ' 

"Synthesis Gas, " W. A. Herbst, (assigned to Standard Oil Development 
Co.), U.S. Z, 631,933 (1953) March 17. 

" S y n t h e s i s  G a s , "  M. C. K.  J o n e s ,  ( a s s i g e n d  to S t a n d a r d  Oil  
D e v e l o p m e n t  C o . ) ,  U . S .  Z, 640 ,034  ( 1 9 5 3 ) M a y  Z6, 

"Combustible Gas, " W. ¥I. Odell, (assigned to Standard Oil Develop- 
ment Co.), U.S. Z, 681,Z73 (1954) June 15. . . . . . . . . .  

"Producing H y d r o g e n - C a r b o n  Monoxide Mixtures, ,, E. A. J o h n s o n ,  
( a s s i g n e d  to S t a n d a r d  Oi l  Co.  of Ind ian~) ,  U . S .  Z, 48Z, 187 (1949) 
S e p t e m b e r  Z0. 

"Hydrogen, ', J. F. Coffey, (assigned to Standard Oi~ Co. of Indiana), 
U.S. Z, 538,235 (1951) January 16. 

"Processing Carbonaceous Solids, ', i~4. H. Arveson, (assigned to 
Standard Oil Co. of Indiana), U.S. Z, 560,403 (1951) July I0. 

"Hydrogen, " L. W. Russum and J. F. Coffey, (assigned to Standard 
Oil Co. of Indiana), U.S. 2 609,274 (1952) September Z. 

"Synthesis Gas, " E. L. D' Ouville, (assigned to Standard Oil Co, 
of Indiana), U.S. Z, 635, 95Z (1953) April Zl. 

"Gas ik~Lxtures Containing Carbon Monoxide and Hydrogen, ,, 
ik, i. Steinschlaeger, Brit. 573,923 (1945) December 13. 

"Gas Ik4Lxtures Containing Carbon Monoxide and Hydrogen, ,, 
IVi. Steinschlaeger, Brit. 574,048 (1945) December 19. 

"Synthesis Gas," M. Steinschlaeger, Brit. 744,857 (1956) 
February 15. 
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"Gas Manufacture, " E. E. Stimson, Brit. 554, 869 (1943) July ZZ. 

"Hydrogen, " S. Kodama and S. MakinG, (assigned to Sumitomo 
Kagaku Kogyo K. K.), Japan 133,467 (1939) November Z4. 

"Water Gas, Methanol and Hydrogen, " H. A. Humphrey, (assigned 
to Synthetic Ammonia Nitrates ~ Ltd.), Brit. 282,573 (1927) 
February Zx. 

"Hydrogen, " H. S. Taylor and E. K. l~ideal, U.S. I, 411,760 
(19Z2) April 4. 

"Carbon Monoxide Production From Solid Fuels, " C. I~. Carkeek 
and F. E. Guptill, Jr., (assigned to Texaco Inc.), U.S. 2,987,387 
(1961) June 6. 

"Flow-Type Coal Gasifier, " D. Eastman and B. H. Sage, (assigned 
to Texaco Inc.), U.S. 3,000,711 (1961) September 19. 

"Coal Gasification, " W. G. Schlinger, W. L. Slater, (assigned to 
Texaco Inc.), U.S. 3,544, Z91 (1970) December I. 

"Catalytic, Water-Gas Shift Conversion Process for Producing 
Hydrogen, " W. L. Slater, J. 1%. IV[uenger, W. G. Schlinger and 
A. M. I%obin, (assigned to Texaco Inc.), U.S. 3,595, 619 (1971) 
July 27. 

"High-Pressure, Continuous, Catalytic, Water-Gas Shift Conversion 
Process," A. M. Robin and J. P. Tassoney, (assigned to Texaco 
In___~c.), U.S. 3,652,454 (1972) March Z8. 

"Gasification of Carbonaceous Fuel, " A. D. Garrison, (assigned 
to Texaco Development Corp.), U.S. Z, 516,974 (1950) August i. 

"Synthesis Gas, " H. V. l~ees, (assigned to Texaco Development 
Cor____p.p.), U.S. Z, 552,737 (1951) May 15. 

"Recovery of Uranium From Fossil Fuels, " C. F. Teichrnann, 
(assigned to Texaco Development Corp.), U.S. 3,000,696 (1956) 
July 27. 

"Production of Fuel Gas From Carbonaceous Solid Fuels, " 
(ass igned to Texaco Development Corp.) ,  Get. 1,034, 804 (1958) 
July 24. 

"Hydrogen Production From Carbon Monoxide and Steam, ', P. L. 
Paull, (assigned to Texaco Development Corp.), U.S. 2,892,685 
(1959) June 30. 

"Synthesis or Fuel Gases," D. Eas tman ,  
(ass igned to Texaco Development  Corp.) ,  
November  5. 

L. P. Gaucher and C. Carkeek, 
Ger. 1,068,415 (1959) 

t 

"Synthesis Gas, " T. H. Whaley, (assigned to Texaco Development 
Cor____pp.), U.S. Z, 946,670 (1960) July Z6. 
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CT14. 

CTIJ. 

CTI6. 

CTIT. 

CTI8. 

CTIg. 

CTZ0. 

CTZI. 

CTZZ. 

CTZ3. 

CTZ4. 

CTZJ. 

CTZ6. 

CTZ7. 

CTZ8. 

CTZg. 

CT30. 
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"Generation of Carbon Monoxide and Hydrogen-Containing Fuel Gas, 
C. i~. Carkeek, (assigned to Texaco Deve!opmen ~ Corp.), 
Ger. 1,135, IZ3 (196Z) August Z3. 

TI 

"Production of Carbon klonoxide and Hydrogen, " B. H. Sage a[.d 
D. Eastman, (assigned to Texaco Development Corp.), 
Get. I, ZIT, 014 (1966) >Aay--q-~ 

"Synthesis Gas From Solid Carbonaceous Fuels by Partial Ck<idation 
With an Oxygen-Containing Gas, " W. G. Schlinger and V. r. L. Sl;~ter, 
(assigend to Texaco Development Corp.), Brit. I, Z59,4Z5 (197Z) 
January 5. 

"Hydrogen From Carbon Monoxide and VIater, " (assigned to Texaco 
Development Corp.), Fr. Z, 135,797 (1973) January Z6. 

"Carbon Monoxide and Hydrogen From Powdered Coal, " L. P. 
Gaucher, (assigned to Texas Co.), U.S. Z, 558,746 (1951) July 3. 

"Production of Fuel Gas From Carbonaceous Solid Fuels, 
(assigned to Texas Co.), U.S. Z, 595, Z34 (1952) Ivl~,~y 6. 

" D. ~astm~n, 

"Synthesis Gas Generation, " F. H. Moore, (assigned to Texas Co.), 
U.S. Z, 655,443 (1953) October 13. 

"Carbon Monoxide and Hydrogen by Underground Gasification of Coal, 
E. F. Pevere andH. V. Hess, (assigned to Texas Co.), 
U.S. Z, 788,956 (1957) April 16. 

"Gasification of Carbonaceous Fuels, " C. R. Carkeek and D. 1,11. 
Strasser, (assigned to Texas Co.), U.S. 2,838,388 (1958)June I0. 

"Ammonia Synthesis Gas," W. M. Stratford, (as=zc.ned to Te=:~s 
C__~o.), U.S. 2,838,460 (1958) June I0. 

" D. Eastman, (assigned to Texas Co.) "Gasification of Solid Fuels, 
U.S. Z, 871,114 (1959) January Z7. 

"Fuel Gas Containing Carbon Monoxide, " H. D. Textor, 
Ger. 1,039,179 (1958) September 18. 

"Heat  A c c u m u l a t o r s  for  Hydrogen G e n e r a t o r s ,  " A. M. Thornsen,  
U.S.  Z, 879,139 (1959) M a r c h 2 4 .  

" H y d r o g e n , "  C. T. T h o r s s e l  and H. L. R. Lunden, Br i t .  119,591 
(1918) January 9. 

"Gas R e a c t i o n s , "  Y. Tanaka ,  (ass igned  to Toa Kako Kabushiki  
Kaisha) ,  Ge t .  1 ,151 ,490  (1963) Ju ly  18. 

" H y d r o g e n , "  C. Toniolo  and Dr.  Ross i ,  Br i t .  152,975 (1919) D e c e m b e r  Z4. 

" T r a n s f o r m a t i o n  of Carbon  Monoxide Into Hydrogen  and Carbon 
Dioxide, " K. Yamador i ,  (ass igned  to Tsunemi  Sato), Japan .  7715(' 51) (1952 
December  18. 

C - i  04 

I N S T I T U T E O F G A S T E C H N O L O G Y 



8/75 

CT31. 

CT32. 

CUI. 

GUY. 

CU3. 

CU4. 

CU5. 

CU6. 

CU7. 

CU8.  

CU9. 

CW1. 

CW2. 

CYI. 

CY2. 

CZI. 
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"Conversion of Carbon Monoxide Into Hydrogen and Carbon Dioxide, " 
(asszgned to Tsunami Sato), Japan. 61ZZ (' 54) (1956) September 25. 

"Recovery of Hydrogen From Steam, " J. H. Tyler. Can. ~ 314, 774 
(1931) September I. 

"Hydrogen," (assinged to Union Chimique Be!ge, Soc. Anon.), 
Brit. 343, 172 (1929) June ZZ. . . . .  

"Hydrogen," H. C. Reed and C. H. O. Berg, (assigned to Union 
Oil of California), U.S. 2,635, 947 (1953) April 21. 

"Hydrogen, " D. M. Fenton, (assigned to Union Oil Co. of California), 
U.S. 3,490,872 (1970) January 20. 

"Production of Hydrogen From Carbon Monoxide and Water Under 
Liquid Phase Reaction Conditions in the Presence of a Basic 
Nitrogen Compound, " D. iV[. Fenton, (assigned to U~ion Oil Co. 
of California), U.S. 3,539,298 (1970) November i0. 

"Gasifying Combustible Materials, " R. Rumme! and R. Hutt-ner, 
(assigned to Union Rheinische Braunkohlen Kraftstoff A. -(3.), 
U.S. 2,848,473 (1958) Augusti9. 

"Gasification of Solid Fuels, " (assigned to Union Rheinische Braun- 
kohlen Kraftstoff Akt.-(3es.), Brit. 820,213 (19~9) September Ib, 

"Hydrocarbon-Synthesis Gas From Coal, " IV[. A. Elliott, E. L. Clark 
and H. H. Storch, (assigned to U.S. Dept. of Interior), U.S. 2, 634, 286 
(1953) April 7. 

"Mixtures of Hydrogen, Carbon IV[~)noxide, and Iv[etl~ne, ,' H. E. Benson 
and J. H. Field, (assigned to U.S. Dept. of Interior), U.S. 3,031,287 
(1962) April 24. 

"Synthesis Gas Production From Flue Gases, " 1%. (3. Auger, (assigned 
to United States Steel Corp.), Get. Offen. i, 811,559 (1969) June 26. 

"Hydrogen; Carbon Dioxide, " J. H' West and C. B. Tully, . 
Brit. 188,494 (1921) October 13. -- 

"Hydrogen; Gas Producers, " J. H. West, A. Jaques and C. B. Tully, 
Brit. 195, 798 (19ZZ) January 19. 

"Production of Ammonia Synthesis Gas, " O. Kei~i and H. Tatsuji, 
(assigned to Yokoyama Engineering Co..:.. Ltd.-), Japan. 69 21 417 
(1969) Septer~Iber iZ. 

"Simultaneous Production of Carbon Oxides and Hydrogen, " D. Yu. 
Gamburg and B. L. Sarychev, U.S.S.R. 111,174(1957)June Z .5~'- 

"Conversion of Carbon Monoxide and Steam to Carbon Dioxide and 
Hydrogen," W. Zeigner, (3er. (East) 17,727 (1959) October Z0. 
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FBI. 

FB2. 

FB3. 

FB4. 

FB5. 

FB6. 

FB7. 

FCI. 

FDI. 

FF1. 

FGI. 

FGZ. 

FG3. 

FHI. 

FII. 

SYNTHETIC FUELS 

"Hydrogen, " H. Rabe and H. Lohrneyer, (assigned to Badische Anilln- 
& Soda-Fabrik Akt.-Ges.), Get. 877,746 (1953) h~lay-Z6. ' . . .. 

"Decomposing Hydrocarbons, " (assigned to Bayerisch e Stickstoff- 
%Verke A.-G.), Ft. 816,165 (1937) August Z. 

"Carbon and Hydrogen, " (assigned to Bayerische S~xckstolf- i~0 erhe 
A.-G.), Fr. 834,031 (1938) Novernber g. ~ 

"Hydrogen Production For Fuel Cells," J. P. Bocard, R. L. Harvin 
and B. J. Mayland, U.S. 348,944 (1969) Septet. 

"Hydrogen For Fuel Cells," H. Reber, (assigned to Bosch, Robert, 
G.m.b.H.), G e r .  Offen. Z, 160,811 (Z973) june Z0. 

"Catalytic Cracking of Methanol, " R. D. Holmes and A. R. Thornhill, 
(assigned to British Petroleu1~ Co. Ltd.), Belg. 646,977 (1964) 
October 23. 

"Carbon Dioxide-Hydrogen Mixtures," P. D. Hohnes and A. P_. Thornhill, 
(assigned to British Petroleum Co. Ltd.), Yr. 1,391,6Z5 (1965) 
M a r c h  5. 

"Conversion Products of Ethanol, " W. O. Herrrnann, (assigned to 
Chem. Forschungsges. rn.b.H.), Ger. 615,073 (1935) June Z6. 

"Hydrogen, " A. T. Larson, (assigned to E. I. du Pont de Nez.rlours 
&Co.), U.S. Z, 425,625 (1947) August IZ. 

"Catalytic Production of Hydrogen Frorn Hydrocarbons, " R. Nuet~Der 
and G. %Vietzel, (assigned to I.G. Farbenind A.-G.), U.S. 2,03,3,566 
(19) April Z8. 

"Combustible Gas Enriched %¥ith Methane, " j. E. Davis and 
H. Stanier, (assigned to Gas Council), Brit. 798,741 (1958) July Z3. 

"Treating Gases Electrically; Acetylene; Hydrogen," F. Gros. 
Brit. Zli, 125 (1924) February 2. 

"Carbon and Hydrogen From Gases Such as Acetylene, " (assigned to 
C. Hostrnann-Steinberg' -Chernische Farbenfabriken Ges.), Brit. 341, Z35 
~9"~9) September IZ. ~ "  

"Apparatus For Producing Carbon and Hydrogen by Splitting Acetylene, 
(assigned to Hydrogcarbon Akt.-Ges. Fur Chernisc!~e Produkte), 
Brit. 267,963 (19Z6) R~arch ZD. 

,, 

"Hydrogen-Carbon Dioxide Mixtures, " M. Prigent and A. Sugier, 
(assigned to Institut Francais du Petrole, des Carburants et 
Lubrifiants),'Fr. I, 549,~Z01'(1968) December 13. 
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FIZ. 

FI3. 

F J1. 

FMI. 

FM2. 

FRI. 

FR2. 

FSI. 

FTI. 

FUI. 

FU2. 

FU3. 

FU4. 

FVI. 
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"Fuel Cell Connected With a Hydrogen Generator, " C. Dezael and 
M. Prigent, (assigned to Institute Francais du Petrole, des Carburants 
e t  Lubrifiants), Fr. I, 549, Z00 (1908)December 13. ' 

"Production of a Gas With Enhances Hydrogen Content, " C. Dezael 
and IV. Prigent, (assigned to Institute Francais du Petrole, des 
Carburants at Lubrifiants), Get. Offen, I, 957,293 (1970)Jui%e Ii. 

"Preparation of Hydrogen of High Purity From Methanol,., !g .  
and T. Yanagihara, (assigned to Japan Gasoline Co., Ltd.), 
Japan. Kokai 73 15, 786 (1973) Fe}~ruary 28. 

Uemoto 

"Hydrogenation of Fats and Oils, " M. Matsunaga, Japan 35, 928 
(1920) March 6. 

"Steam Reforming of Hexane Wi~h Crystalline Aluminosilicate 
Catalysts, " W. K .  Leaman, C. J. Plank and E. J. Rosinski, 
(assigned to Mobil Oil Corp.), U.S. 3,523,772 (1970) August II. 

"Gas Mixts, Consisting Chiefly of Hydrogen and Carbon Monoxide, 
K. Alfons, (assigned to Reuttener Textilwerke Akt. -Ges.), 
Austrian 168,609 (1951) July i0. ' '  

"Reforming Isobutyraldehyde, " J. Falhe, (assigned to l~uhrchemie 
A.-G.), S. African 69 01,537 (1969) September i0. 

"Reforming Apparatus and Procedure For Producing Hydrogen, " 
(assigned to Siemens A.-G.), Ft. I, 595, 987 (1970) July 24. 

"Hydrogen Generation and Purification, " M. D. Bowen and J~ 
Hamrick, (assigned to Thompson P~amo Wooldridge Inc.) 
U.S. 3,179,500 (1965) April Z0. 

T. 

"Reforming Equipment For Preparation of Pure Hydrogen, ', 
(assigned to Union Carbide Corp.), Neth. Appl. 6,414~ 753 (1965) 
June 2 I. 

"Hydrogen Generator, " (assigned to Union Carbide Corp.), 
Neth. Appl. 6,414,748 (1965) June Zl. 

"Cracking and Polymerization of Hydrocarbons in Neutronic Reactors , 
L. T. McClinton, W. M. Garrison and M. Burton, (assigned to 
U.S. of America, as represented by the Atomic Energy Commission), 
U.S. Z, 743, ZZ3 (1950) April 24. 

"Irradiation in the Conversion of Pentane and Mineral Oil, " A. O. 
Allen and J. M. Caffrey, Jr., (assigned to U.S. Atomic Energy 
Commission), U.S. 2,955,997 (1960)October II. 

"Simultaneous Production of Hydrogen and Oxygen Gases, 
and H. H. Yon Doehren, (assigned to Varta A. -G.), U.S. 
(1971) September 21. 

" A. Basch 
3,607,066 
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TAI. 

TBI. 

TEl. 

TE2. 

TFI. 

TGI. 

TGZ. 

TG3. 

TKI. 

TUI. 

T H E R h 4 O C H E M I C A L  H Y D R O G E N  P R O D U C T I O N  

"Hydrogen," A. R. Miller and H. Jaffa, (assigned to Aerojet-General 
Corp.), U.S. 3,490,871 (1970) January Z0. 

"Generating Hydrogen or a Hydrogen-Rich Gas, " K. Betsch, G. 
IKnauf, C. Kobo\v, M. Heinz, P. Dieter, J. Ufe;r and B. W01f, 
Ger. (East) 94, 984 (1973) January IZ. 

"Hydrogen Production ~yclic Process," G. De ~eni, (assigned to 
Eur opaei s che Atorngerneins chart (E URAT OM) Europa z entrun-J 
Kirchberg), Ger. Offen. Z, 005, 01-5~-~i9~01 ' Septernb~r 10. 

"Hydrogen From Mercury and Hydrobromic icid~ " G. Schuetz, 
(assigned to European Atomic Energy Com~nunity (EURATOM), 
Ger. Offen. 2,258,463 (1973) July 19. 

"Hydrogen From Iron and Water, " K. Fried'.~ich Knoche and J. 
Schubert, Get. Offen. Z, 155,361 (1973~I~'r'7~. 

"Utilization of the Heat Energy of Nuclear Reactors, " D. Souriau, 
(assigned to Gaz de France), Ger. Offen. 2,221,509 (1972) 
N ovembe r 16. 

"Device and Method For the Use of High-Temperature Heat Energy, 
in Particular of Nuclear Origin, " D. Souriau, (assigned to Gaz 
de France), U.S. 3,761,352 (1973) September 25. 

"Hydrogen and Oxygen Fron~ Water, " S. Stefan, M. D. Donne 
and G. Schumacher, (assigned to Gesellschaft fuer Ifernforschung 
G.m.b.H.), Ger. Offen. 2,206,2~-3 (I$73)Augustl6. .... 

"Energy Transfer in a Nuclear Reactor, " (as signed to Kernforschung- 
sanlage JuelichG.m.b.H.), Ft. I, 572,233 (1969) june 27, 

"Producing polarized Ions Utilizing a Charge-Transfer Collision, 
W. Haeberli, (assigned to U.S. Atomic Energy C o~rnission) , 
u.s. 3,577, oz6 (1971) Ma -4. 
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SKI. 

SO1. 

SOLAR, Wh-NDPOWER, AND GEOTHERMAL SOURCES 

"Energy Storage, " R. K eraus and G. Schulz, Get. Offexi. Z, g01,025 
(1973) July z6. ' " 

"Working Up Natural Waters, " (~ssigned to Osterreichisch Gesellschaft 
fur Energieforschun~ m.b.H,), Austrian 176, Z04 (1953) September Z5. 
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WC1. 

WCZ. 

WFI. 

WK i. 

W!KZ. 

WL1. 

WRI. 

WSI. 

~%rT I. 

WASTE MATERIALS 

"Catalytic k4anufacture of Synthesis Gas, " R. J. li'Jhite, (assigned 
to Chevron Research Co.), Ger. Offen. Z, IZ0,315 (1971) iqoveD?~ber 18. 

"Fermentation of Cellulosic Material• " L. hi. Christensen, (aszigned 
to Commerc i a l  Solvents Co,rp.), Can. 317,Z38 (193I) i~overnber 17. 

"Processing Household Refuse, 
September 7. 

" F. Fink, Ger° t, 508,003 (1972.) 

"Preparation and Reco:$-ery of Hydrogen•" J. E. Zajic and D. A. 
McGee, (assigned to _~err-lvlcGee Oil Industries, Inc.) 
U.S. 3, Z97,545 (1967)January I0. 

"Methane or Hydrogen From Sewage, " H. J. i~. H. l<essener• 
Get.  Z90•126 (1914) F e b r u a r y  7. 

"Fatty Acids; Carbonic Acid; Hydrogen, " (assi~ned to Lefrance let 
~, Brit. 186,57Z (19ZZ) February Z. 

"Alcohols, Aldehydes• Ketones, Hydrocarbons and Hydrogen From 
Decomposition of Vegetable Substances, " E. L. Rir<rnan, Get. 
557,445 (19Z9) August 13. 

"Hydrogen," F. Siegv/art, Swiss 180,683 (1936) February I. 

"Garbage Disposal %¥ith Production of Synthesis or Fuel Gas, " 
C. F. Teich_~ann and A. IBrent, (assigned to Texaco Development 
Corp.), U.S. 3,671,Z09 (197Z) June Z0. 
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OTHER SOURCES 

H y d r i d e s  and Boranes 

OIAI. "Borohydrides as Hydrogen Source, " (assigned to Accumulatoren- 
FabrikA.-G.), Belg. 619,871 (1962) October 31. 

OIBI. "Gas Generator for Reaction of a Liquid Such as Water With 
a Solid Such as Ca Hydride as for tlie Production of Gas for 
Inflating Balloons, " C. E. Miller, (assigned to Bendix 
Aviation, Ltd.), U.S. 2,334,211 (1944)November lb. 

OLD1. 

OIDZ. 

"Portable Hydrogen Generator " H. Knorre and K. Stephan, 
(assigned to Deutsche Gold- und Silber-Scheideanstalt vorm. 
Roessler), Get. I,Z51,723 (1967) October IX. 

"Hydrogen," O. Osborn and R. P. George, (assigned to Dow 
Chemical Co.), U.S. 2,935,382 (1960) May 3. 

OID3. 

OIEI. 

"BnH14 --Anion Salts, " V. D. Aftandilian, (assigned to du Pont 
deNem0urs, E. I., and Co.), U.S. 3,458,531 (1969) July ZD. 

"Generating Hydrogen From Water and Lithi~n Hydride, " G. 
Ingram, Jr., N. R. Johns, E. Armstrong and D. C. Wright, 
(assigned to Eastwood Plastics Ltd.), Brit. 896,038 (1962) 
May 9. 

OIFI. "Hydrogen-Generating Composition, " O. F. Beurnel, Jr., 
(assigned to Foote Mineral Co.), U.S. 3,346,506 (1967) October I0. 

O111. "Hydrogen, " J. A. Weil, (assigned to Imperial Chemical 
Industries Ltd.), Brit. 559,162 (1944) February 7. " 

O1J1.  "High Purity Hydrogen,,, H. Matsuoka and A. Hasegawa, (assigned 
to Japan Gasoline Co., Ltd.), Japan. Kokai 73 15, 787 (1973) 
February Z8. 

O1MI .  "Metal Hydrides, " P. P. Alexander, (assigned to Metal Hydrides, 
In___~c.), Brit. 599,972 (1948)March 25. 

O1MZ. "Gas  G e n e r a t o r ,  " R .  H.  Hi l t z ,  ( a s s i g n e d  to M i n e  Sa fe ty  
Appliances Co.), Fr. 1,476,239 (1967) April . 

O1M3. "Hydrogen-Generating Composition, ,, L. J. Edwards, (assigned 
to Mine Safety Appliances Co.), U.S. 3,450,638 (1969) June 17. 

OIM4. 

O IM5. 

"Poly (aminoboranes)", W. E. Zanieski, (assigned to Mine 
Safety Appliances Co.), U.S. 3,489, 5Z8 (1970) Januar~ 

"Hydrogen-Generating Compositions, " R. H. Hiltz, (assigned to 
Mine Safety Appliances Co.), U.S. 3,666° 67Z (197Z) May 30. 
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OIPI. 

OIPZ. 

OISI. 

OIUI. 

OIUZ. 

OIU3. 

OIU4. 

OIU5. 

OIVI. 

876~ 

"Hydrogen Source, " (assigned to Pertrix-Union Varta O. rn. b. T:f.), 
Brit. I, 009,694 (1965) November I0. I . . . . . . . . . . . . . . . . . . . . .  

"Hydrides Useful as Reducing Agents for Organic Compounds, " 
H. A. C. M. Brunning, F. F. Westendorp, J. H. lq. Van Vucbt 
and H. Zijlstra, (assigned to Phillips Goeilarnpenfabrieken), 
Ger. Offen. Z, 003,749 (1970) July 30. 

"Hydrogen Generating Systen%" F. H. Bratton and H. I. Reynolds, 
(assigned toSchjeldahl, G. T., Co.), U~S. 3,419,361 (1968) 
December 31. 

"Hydrogen Generator," L° M. Litz and J. E. Rothxle~sc}_, 
(assigned to Union Carbide Corp.), Ft. 1,506,781 (1967) 
December ZZ. 

"Combined "Water Removal and Hydrogen Generation System for 
a Fuel Cell Power Plant," D. P. Bloomfield and W. j. Olz~on, 
(assigned to United Aircraft Corp.), U.S. 3,649,360 (197Z) 
March 14. 

"Hydrogen Generator," N. Fatica, (assigned to U. S. Dept. 
of the Navy), U.S. 3, Z91,57Z (1966) Decernber 18. 

"Hydrogen Gas-Generating Compositions, " G. L. Iv[ac}:e:ozie 
and P. R. Iviosher, (assigned to U.S. Dept. of the lqavy), 
U.S. 3,674, 702 (197Z) July 4. 

"Hydrogen Generating Compositions," I¥. F. Bechert, O. H. 
Dengel and R. ~V. iVlcl4ain, (assigned to U.S. Dept. of the 
iWavy), U.S. 3,734, 863 (1973) May ZZ. 

"Hydrogen Generation by Catalytic Decomposition of All:all 
IVietal Boranates, " ~i. Jung and l-I. I-l. Kroeger, (assigned to 
V a r t a A . - G . ) ,  Ger. 1,417,753 (1970) May Z7. 

Caustics and Metals 

OZBI. "Hydrogen," A. P. Belaev and R. M. Golshtein, U.S.S.R. 
IZ5, 549 (1960) January 15. 

OZBZ. "Hydrogen, " Ya. S. l°ikazin and E. A. Bulashevich, 
U.S.S.R. III, 165 (1958) June 25. 

OZC 1. "Hydrogen, " (assigned to Compagnie-Generale D Electro-CbirrAe 
D e Bozel), Brit. 127,018 (1917) February Zd, ........ 

OZEI. "Hydrogen, " (assigned to Elektrizitats-A.-G. vorm. Schuckert 
and Co.), Ger. 528,498 (1931)"~vlay !8. ........... 

OZG 1. "Hydrogen Generator," G. C. Gill, U.S. Z, 7ZI,789 (1955) 
October Z5. 
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OZJ I. 

OZJZ. 

Or J3. 

Or J4. 

OZJ5. 

Or J6. 

Or J7. 

OZMI. 

O2N I. 

OZO I. 

OZOZ. 

0203. 

ors I. 

OZUI. 
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"Hydrogen and Other Gases," G. F. Jaubert, Ft. 698,706 
(19Z9) October 9c 

"Hydrogen," G. F. Jaubert, Ft. 4Z, 776 (1933)October I0. 

"Hydrogen," G. F. Jaubert, Fr. 759,522(1934) February 5. 

"Hydrogen," G. F. Jaubert, Ft. 43, Z18 (1934)April 6. 

"Hydrogen, " G; F. Jaubert, Ger. 6Z0,693 (1935)October Z6. 

"Production of Hydrogen Under Pressure in Fixed or Portable 
Apparatus," G. F. Jaubert, Ft. 831,329 (1938) August 30. 

"Production of H Under High Pressure," G. F. Jaubert, 
U.S. 2,33Z, 915 (1944) October Z6. 

"Apparatus for Producing Hydrogen, " P. A. Molchanov, 
Russ, Z6,699 (1931) April II. 

"Hydrogen Production, ', V. !. Ivlolchanov, (assigned to 
Novosibirsk Institute of Geology and Geophysics), U.S.S.R. 
ZG4, 360 (1970) March 3. 

"Hydrogen," (assigned to Oxhydrique Francaise), Brit. 294, 150 
(19z7) July 18. 

"Apparatus for Generating Hydrogen by Reaction of a Caustic 
Alkali Solution on Silicon or Ferro-Silicon, " F. E. Lefebvre, 
(assigned to Oxyhydrique ' Francaise), U.S. I, 75Z, 187 (1930) 
March Z5. 

"Hydrogen, " (assigned to Oxyhydrique Francaise), Fr. 751,384 
(1934) September Z. 

"Apparatus For Producing Hydrogen Under Pressure, " (assigned 
to S ociete Loxhydrique Francaise), Ger. 489, 93Z (1928) July 15. 

"Semiportable Installation For Producing Hydrogen by the Reaction 
of Sodium Hydroxide on Ferrosilicon, " (assigned to Union 
Mobiliere Industrielle), Fr. i, 604, 678 (197Z) Febru~. 

Metals 

O3BI. 

O3B2. 

"Improved Hydrogen Production, " E. M. D. Smith, W. A. Baker 
and E. i. G. Liddiard, (assigned to British Non-Ferrous Metals 
Research Assoc.), British 579,246 (194b) July Z9. 

"l~letal-Water Fueled Reactor For Generating Steam and Hydrogen, " 
A. W. Brooke, Jr. and R. A. Bean, U.S. 3,540,854 (1970) 
November 17. 
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O3CI. 

O3EI. 

O3EZ. 

O3E3. 

O3E4. 

896Z 

" D K. Shuroway, "Hydrogen  Made Fron~ Meta ls  and Water ,  
( ass igned  to C o l g a t e - P a l m o l i v e  Co. ) ,  U.S.  3 ,348 ,919  (1967) 
October  24. 

"Hydrogen From Activated Alurninium and Water, " (assigned 
to L. Ell<an ]Erben; G.m.b.H.), Get. Z94,910 (!916) January Z7. 

"Hydrogen," (assigned to L. ElkanErben G.m/b.H.), Get. Z94,910 
(1916) October Z5. 

" H y d r o g e n , "  O. E m e r s l e b e n ,  Ger .  591,753 (1934) F e b r u a r y  Z. 

"Hydrogen," O. Emersleben, Russ. 44,229 (1935) September 30. 

O3HI. "Hydrogen," S. E. Hybinette and F. C. Cary, U.S. Z, 533,937 
(1950) December 12. 

O3M1. "Controlled Generation of Hydrogen," H. L. J. Marshall, 
U.S. 3, Z5Z, 455 (1966) lvlay Z4. 

O3MZ. "Hydrogen and Zinc Oxide," R. H. McIi~ee, U.S. 1,355,904 
(19ZI) October 19. 

O3M3. "Pyrophoric and Hydrogen-Producing Compositions," T. Moklov/shi, 
Brit. 645,855 (1950) November 8. 

O3PI. "Apparatus for the Decomposition of Water," L. Porne and M. 
Dumas, Fr. 698, 113 (1930) June ZT. 

O3PZ. "Manufacture of Pure Hydrogen and Regeneration of the By-Products 
Obtained," R. Puel-Bero, Belg. 400,366 (1934) January 31. 

O3SI. "Pure Hydrogen From Magnesium and Water, " M. Suzuhi~ 
Ge t .  Offen. 2,218,470 (1972) October Z6. 

O3TI. "Combus t ib l e  Gas, Potassium and Magnesiurr, Salt  From 
Magnesium Slag," Y. Tanaka, et al. Japan  174,4Z5 (1947) 
January Z0. 

Nonmeta l s  

O4A1. "Phosphoric Acid and Hydrogen From Phosphorus and Water, " 
(assigned to Air Liquide) , Brit. 348,629 (19Z8) iqovernber i0. 

O4AZ. " P h o s p h o r i c  A c i d , "  (ass igned  to Ai r  Liquide),  F t .  679,010 
(19Z8) November  10. 

O4A3. "Sulfur  Dioxide and H y d r o g e n , "  C. H. MacDowell  and H. H. 
M e y e r s ,  (ass igned  t o A r m o u r  F e r t i l i z e r  Works) ,  U.S. 1,693, Z44 
(19Z9) November  Z7. " 

O4B1. "Phosphoric Acid and Hydrogen, " (assigned to Bayerische 
Stickstoff-~%rerke A.-G.), Brito 308, 598 ( 1 9 2 8 ) ~ a r c h  Z4__ 
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O4B2. 

O4B3. 

O4B4. 

O4B5. 

O4B6. 

O4B7. 

O4C I. 

O4CZ. 

04D I. 

O4F I. 

O4F2. 

O4F3. 

O4F4. 

O4F 5. 

O4F6. 

O4F7. 

O4F8. 

O4F9. 

896Z 1 

"Phosphoric Acid and Hydrogen, " (assigned to Bayerische 
Stickstoffwerke i. -G.), Ger. 544, 521 (19Z8) Mar6h zs. 

"Phosphates and Hydrogen," N. Caro and A. R. Frank, (assigned 
to Bayerische Stickstoffwerke A.-O. ) ,  Brit. 308,684 (1928) 
~v[ alr ch Z6. . . . . . .  

"Phosphates and Hydrogen, " (assigned to Bayerische Stickstoff- 
Werke A.-G.), Get. 514,890 (1928) March Z7. 

"Phosphoric Acid; Hydrogen, " (assigned to Bayerische Stickstoff- 
Werke A.-G. ) ,  Get. 514, 173 (1929) March I. 

"Phosphorus Pentoxide, " (assigned to Bayerische Stickstoff- 
Werke A.-G.), Oer. 506, 543 (1929) iVlay 29. 

"Phosphoric Acid and Hydrogen, " V. N. Ipatev, (assigned to Bayerische 
Stickstoff-werke A.-G.), U.S. 1,848,295 (1932) March 8. 

"Hydrogen,', J. C. Clancy, Can. 215,384 (19ZZ)January Z4. 

"Hydrogen,,' J. C: Clancy, u.s. I, 526, 529 (1925) February 17. 

"Phosphoric Acid and Hydrogen, " i. Larsson, (assigned to 
du Pont Ammonia Corp.), U.S. 1,756,429 (1930) April zg. 

"Phosphoric Acid; Hydrogen," !. G. Farbenind, Oer. 478,018 
(1925) December 4. 

"Phosphoric Acid and Hydrogen, ,, G. Wietzel, F. Haubackand 
R. Huttner, (assigned to I. G. Farbenind), Get. 480,961 (1925) 
December 4. 

"Phosphoric Acid; Hydrogen,,, i.G. Farbenind, Get. 485, 068 
(19.28) August 16. 

"Hydrogen and Phosphoric Acid, " I.G. Farbenind, Brit. 324, iZZ 
(1928) October Z0. 

"Phosphoric Acid and Hydrogen, ,, I.O. Farbenind, Brit. 325, 533 
(1928) November 16. 

"Phosphoric Acid and Hydrogen, ,. I.G. Farbenind, Brit. 328,711 
(1929) February 15. 

"Phosphoric Acid -- Hydrogen,,' i.G. Farbenind, Get. 504, 343 
(1929) May 14. 

"Phosphoric Acid and Hydrogen, " I.G. Farbenind, Yr. 675, 986 
(1929) May 31. 

"Hydrogen and Oxyacids of Phosphorus, ', I.G. Farbenind , 
Brit. 337,109 (1929) August Z4. 
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O4F I0. 

O4FII. 

O4F IZ. 

O4F 13. 

O4GI. 

O 4 H  i. 

O411. 

O4!Z. 

O4LI. 

04LZ. 

O4L3. 

O4N 1. 

0 4 N  Z. 

O4N3. 

O4S I. 

J-~ -l - 

?6Z 

"Phosphoric Acid a n d  Hydrogen," A. Mittasch a,,fl G.  V¢]etz,:l, 
(assigned to I.G. Farbenind A . - G . ) ,  U.S. 1,73Z~373 (1930) 
October ZZ. 

"Phosphoric Acid-Hydrogen," G. Pauckner and R. Hlle{I:ner~ 
(assigned to I.G. FarbenindA.-G.), UoS. 1,815,581 (1931) 
July Zl. 

"Acids of Phosphoru~ and Hydrogen b y  Reaction of Stea~n and 
Phosphorus," W .  Wild a n d  G. "~Vietzel, (a, ssigned to I.G. 
Farbenind A.-G.), U.S. 1,823, gz3 (1932) Septeco_ber ZZ. 

"Phosphoric Acid and Hydrogen From Phosphorous and V~/a!:er, " 
G. TVietzel and G. Pauckner~ (assigned to I.G. Farbenind A.-G/J, 
U.S. 1,916,594 (1933) July 4. 

"Method F o r  Hydrogen Generation From TV],ite Phosphorus, " 
R. E. Kegan, (assigned to General Electric Co.), U.S. 3~369,868 
(1968) February Z0. 

"Hydrogen; Nitrogen; Sulfur Dioxide; Fe~:ti!izers; Cellulose Pulp; 
Tanning Agents," C. l-larnist, Brito 194, Z89 (19Z3) February Z7. 

"Preparing Phosphoric Acid and Hydrogen," V. N. Ipatev, 
Russ. 44,431 (1929) April 6. 

"Phosphoric Acid and Hydrogen," V. Ipmtev and C. Freitag, 
U.S. I, 895, 329 (1933) January 24. 

"Hydrogen,', F. G. Liljenroth and M. Larsson~ Can. Z46~431 
(1925) January Z7. 

"Production of Hydrogen and Phosphoric Acid," F. G. Liljenroth, 
Can. Z47,164 (19Z5) February Z4. 

"Hydrogen," F. G. Lilje~roth ~nd M .  Larsson, U.S. 1,605,960 
(19Z7) November 9. 

"Hydrogen,,, (assigned to Nitrogen Corporation), Brit. 163,323 
(19Zl) May 17. 

"Hydrogen and Carbon Monoxide," (assigned to lqorsk HFdro- 
Elektrisk Kvaelstofaktieselskab) iqorw. 37~ _9_TEgz~) 
lAiugus t 0. 

"Production of Hydrogen and Phosphoric Acid, " (assigned to 
Norsk Hydro-Elektrisk l<vaelstofaktieselskab), Norw. 45, 018 
(i928) Ap ril-g. - 

"Phosphoric Acid and Hydrogen,', (assigned to Soc. D Etudes 
Pour la Fabrication Et L Ernplot des ]Engrais C~, Ft. ~-g~, 516 
(~ ~) z9) Janaa~y T~. 
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O4SZ. 

O4S 3. 

O4UI. 

O4U2. 

Ammonia 
| 

O5AI. 

OSBI. 

O5D I. 

O5D 2. 

O5D3. 

O5D4. 

OSEI. 

OSF i. 

O5GI. 

O5G2. 

O511. 

O5IZ. 

8962 

"Ammonium Phosphate and Hydrogen, " E. Voituron, (assigned 
to Soc, D Etudes Scientifiques Et D Entreprises Industrielles), 
Brit. 352,424 (19Z9) January ZZ. 

"Ammonium Phosphate~ " (assigned to Soc. D Etudes Scientifiques 
Et D Entrepr!ses In dustrielles), Ft. 685, OOU (1929) l~over[~ber lb. 

"Phosphoric Acid and Hydrogen From Phosphorus and Steam, " 
E. Urbain, Brit. 278,578 (1926) December 7. 

"Hydrogen and Phosphoric Acid," E. Urbain, Ft. 638,528 (1926) 
December 7. 

"New Method For Hydrogen Production,,, S. A. Gregory, (assigned 
to Aei-Birlec Ltd.), Brit. 977,380 (1964) December 9. 

"Dissociation of Ammonia, " E. F. Rosenblatt and J. G. Cohn, 
(assigned to Baker and Co., Inc.), U.S. Z, 601,221 (1952) 
June 17. 

"Separation of Gases of Dissociated Ammonia, ', J. T. Kummer, 
(assigned to Dow Chemical Co.), U.S. 3, I02,003 (1963) August 27. 

"Mixtures of Hydrogen and Nitrogen, ', (assigned to Du Pont 
Ammonia Corp.), Fr. 720,936 (1931) ~Tuly 31. 

"Nitrogen and Hydrogen From Ammonia, " R. L. Dodge, (assigned 
to E. I. du Pont de Nemours and Co.), U.S. I, 845,784 (1932) 
February lb. 

"Mixture of Nitrogen and Hydrogen Formed by Cracking Ammonia, 
G. W. Burke, (assigr/ed to E. I. du Pont de Nemours and Co.), 
U.S. 1,988,781 (1935) January 22. 

"Hydrogen Generating System, " W. C. Pfefferle, (assigned to 
Engelhard Industries, Inc.), U.S. 3,198,604 (1965) August 3. 

I! 

"Mixture of Hydrogen and Nitrogen, " L. Andrusson, (assigned to 
I. G. Farbenind. A.-G.), Get. 641,596 (1937)February 6. 

"Nitrogen; Hydrogen,.. I. Jenkins andS. V. Williams, (assigned 
to General Electric Co., Ltd.), Brit. 453,307 (1936) September 9. 

"Ammonia-Dissociating Apparatus," C. H. Terpenning, Jr., 
(assigned to General Electric Co.), U.S. 3,025, 145 (1962) March 13. 

"Apparatus for Decomposing Ammonia, " (assigned to Imperia ! 
Chemical Industries, Ltd.), Ger. 660,640 (1938) May 30. 

"Apparatus for Decomposition of Ammonia Into its Elements, " 
E. H. Salisbury, (assigned to Imperial Chemical Industries Ltd.), 
U.S. 2,013,809 (1935) SeptemSer I0. 
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0513. 

0514. 

0515. 

0516o 

05Jl. 

O5LI. 

O 51k~ 1. 

05k,iZ. 

O501. 

O5PI. 

O5S I. 

O5SZ. 

O5S3. 

O5S4. 

o-;6~, 

"Nitrogen and Hydrogen by Decon:position of A<~T~r~ienia, 
Hall, (as signed to Imperial Chemical !ndustries Ltd. ), 
U.S. Z, 0iS,  65Z (1935) S e ~ ~ .  

,J , 

"Nitrogen and i',.~it:,.-ogen.- Hydi 'ogen Mb=ture s~ 
(assigned to in~peria! Chemical !ndustries~. 
(1937) Octo :F-Y$0 

" J. L. Pearso,~ 
Ltd.), Bri~. @73,696 

"Apparatus for the Therrnal Decon:positio~ of Arnn~ouia to )~rodo.cc 
Hydrogen and. }]itr~.gen, " J. L. Pearson, (assigi~ed £o irnp~:ria! 

, ,Ju~e o ,, Chemical Indust~-ies Lid,) U.So 2,161,7,:6 (1939) --~:" 

"Apparatus for Decomposition of An-lmoni=,~, " (azsigned to Lw, I?erial 
Chemical Industries of Australia and lqe\v Zealand) ~ Aosti'~!-ian 

"Decomposition of Arninonla b3~ a Two-Stage Process," T. 
Tan%emote, S. Yan~anouchi~ Me Kuraishi and h,io l<ish~-notc, 
(assigned to Japan Gas-Chen~ical Co., Inc.), Japan. 71 34,487 
(1971) Octobe-~--g. 

"Hydrogen From Ammonia for the Hydrog,zna[-ioL of Fa~., " 
C. M. Leon, Span° Z39~730 (1958) January 30° 

"Preparation of Pure Hydrogen," W. Goehring, (assigned to 
J. F. Ivlahler Apparate- und Ofenbau K.-G.), CJ~r~ I~Z38,884 
(1967) ~ Z O " .  

"Ultrapure Hydrogen From Ammonia, " (assigned to ivliltorJ Rloy 
Co.), Brit. 1,0ZZ, 521 (1966) l~arch 16o 

"Hydrogen Generator," F. Lalanne~ (assigned to Office kTation~l 
Industriel de L~,zo~, Fr° I, 469; 045 (!967) Feb?~dary i--0. 

"Hydrogen," F. I-][. Pauling, Oer~ 649, 544 (1937) August Z6. 

"Hydrogen by the Decomposition of Arnr,~:onia~ " A. iqo._n:and~ 
(assigned to Societe Chin%ique de la Gra1"Lde Paroisse~ Azote et 
Produits Chi~-que s), F r-~-i~-5"6"47"bwi'~-~Tgg) 7;,prif-z-sq 

"Hydrogen Production,; " A. l',[orrnand, (ass~gnrd to Societe 
Chimique de la Grande Paroisse, Azote et Produits--~lues), 
Yr. Addn. 95, _t~ (It),(~) J~i-. 

"Apparatus for Thermal Decon%position of Liquid Ano:L-t%o~ia to a 
ikdixture of Hydrogen and lqitrogen, " ikJl. So!dan, J. l-lromacla:, C. 
Barcal and Be Schiller, Czech. II0,191~([764) >.<arch 15. 

"Hydrogen-Nitrogen ]vi~xture by Thermal Decon:position of A_n-.rnonia, 
W. A. Backlund: (assigned to Stockholrns c' ," ~uperzosfat Fabri1:s A/B), 
Swed. 157,917 (1957) Februar~ 

C-I18 

I N S T I T U T E 0 F G A S T E C M N 0 L 0 O Y 



8/75 8962 

O5UI. "Hydrogen Generation for Fuel Cells," K. V. Kordesch, (assigned 
to Union Carbide Corp.), Brit. !, 146,900 (1969) March 26. 

0 5 V I .  "Ammonia Vaporizer and Dissociator, " P. O. Backer and H. IVi. 
l%obey, (assigned to Varian Associates), U.S. 3,379,507 (1968) 
April 23. 

Inorganic Compounds 

O6D 1. 

O6DZ. 

" A m o r p h o u s  C a r b o n  and  H y d r o g e n ,  " J .  V. G. Van D e n  D r i e s s c h e ,  
U .S .  1 , 8 8 7 , 7 9 2  (1933) N o v e m b e r  15. 

"Hydrogen and Phosphoric AiZid, " F. G. Liljenroth, (assigned 
to Du Pont Ammonia Corp.), U.S. i, 807,790 (1931) J u n e  Z. 

O6iN I. 

O6S I. 

O6SZ. 

O6S3. 

"Hydrogen; Carbon Monoxide, " (assigned tc Norsk Hydro-Elektrisk 
Kvae!stofaktieselskab), Brit. 181,326 (19ZZ) March 8. 

"Phosphorus, Phosphoric Acid, " E. Voituron, (assigned to 
Soc. d Etudes Scientifiques et de Entreprises Industrielles), 
Brit. 34G, 038 (i929) January 9. 

"Mixture of Hydrogen and Carbon Monoxide, " S' A. Holding, 
(assigned to Soc. Internationale des Carburants "Brevetes Consalvo"), 
Belg. 426,221 (1938) March 31. 

"Phosphorus and Gases for Synthetic Raw Material, " T. Fujimura, 
(assigned to Sumitomo Chemical Industries Co.), Japan 3663 (1953) 
August 3. 

M i s c e l l a n e o u s  

O7AI. "Separation of Hydrogen From Gaseous Mixtures Containing 
Hydrogen, " R. J. Wingrove, (assigned to Associated Electrical 
Industries Ltd.), Brit. 972,093 (1964) 

O731. "Hydrogen; Sodium Sulfate; Gas-Purifying Materials, " P. 
Becquevort and C. Deguide, Brit. 107,807 (1916) July Ii. 

O7CI. "Apparatus for Producing Hydrogen by Action of An Electric 
Arc on Steam," H. D. Carter, U.S. 2, 045, 832 (1936) June 30. 

O7D 1. "Phosphoric Acid and Hydrogen," M. Larsson, (assigned to 
DuPont Ammonia Corp.), U.S. I, 797,726 (1931) March 24. 

O7F I. "Alkali Phosphate and Hydrogen, " i%. Huttner, (assigned to 
I. O. Farbenind. A.-G.), Get. 532,860 (1929)September II. 

O7F Z. "Apparatus for Effecting Gas Reactions by Means of Electric 
Discharges," (assigned to I.G. Farbenind. A.-G.), Brit. 354, 735 
(1930) F. ebruary 5. 
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O7F3. 

OTHI. 

O7Jl. 

O7KI. 

OTMI. 

O7M2. 

O7M3. 

OTNI. 

OTlq 2. 

O7N3. 

O71N4. 

O7RI. 

O7SI. 

O7S2. 

O7TI. 

OTTZ. 

g 9 6 ?. 

" A l k a l i  M e t a l  H y d r o z d d e s ;  ~. iyd~'ogen,  " (ass ig:o ,~d ~:,~ I . G .  F~.- , 'be , -bd~ 
A.-G.), Brit. 415,466 (1934) August 27. 

"Manufacture of Hydroger,, Carbon Mono:dde or h!b:tures of'f here 
Gases," A. Foss~ _B. F. PIa_vorsen and lq Stephansen~ C~,<.. 
ZZg, 570 (19~'arch 13~ 

"Chlorobenzene and >lydrogen~ '~ W. Jeuuehornn~e, 23elg. 39i', 222 
(1933) September 30° 

"Chemical Decozclposition of lYa i :e r  for Producing G~tses for 
Generating Power by Reco~nbination, " T. D. Kelly, Brit. 319:604 
(1928) June 23. 

"Ammonia-Soda Process," A~ h,lentzel, G e r ~  f,z~.(',~ 750 (1930) 
August Z7. - ....... 

"Metaphosphoric Acid and lffydrogen," C. <;. k4iner, 
U.S." i, 837, Z30 (1932) December ZZo 

"Decomposition of -~Vater," Y. l%[orisbJn~a; Fr~ ~94,346 (i930} 
April 23. 

"Synthetic Amn-~oni~; Hydrogen snd Sodiu1~n :Bi.c~.rbonate~ " A. 
iNagelvoort, U.So reissue 15, 314 (19ZZ) Msrch 21o 

• ] ~'° "Hydrogen and Carbon D~s~l:,:~de," Io Go iqb~on, B,'it. I: 126,'465 
(1968) Sep~en~ber 5. 

"Carbon Monoxide and Hy Irogen Fron~ Carbo~:L Dioxide ~md 
Hydrogen Sulfide," ~. i~omata, Japan 176, 28! (19'!8) biay ZI 

"Hydrogen; Carbon ivlono=ide; Sulfa.n: Con~pounds. " (assigned 
toNorsk Hydro-Elektrisk Kvael~tofakdese!sb~.b)~ Bril. 176~779 
(1 5. 

" J G. VIeiner and C \V T,eggett, "Hydrogen and Sulfur, . . . 
(assigned to RalphM. Parsons Co.), U.S. 2~°v°,~..,384 (1961) 
April 11. 

"Aluminum, ', j. Yu~in~otc. and H. 1-ty~t~ (~ssi!~ned to Sun%itor,~o 
Chemical Co., Ltd.), Japan 14~005 (1963) -;~ugast 3. 

"Aluminum, " J. Yurhaaoto and H. Ryxb (assigned to Surnitonoo 
Che~nical Co., Ltdo), Japan 15,445 (1963) ~:,ugustZ ZIo 

"Furnaric Acid and Urea Fron% Lignified Cellulose, " A~ i..~. 
Tho1~nsen, U.S. 3,030,276 (i962) April 17. 

"Turbulent Flow Fie~%-~e Synthesis of Hydrogen Cyanide, " So Fujise~ 
N. Nagai, M. Mitsunaga and T. I(obayaks.we~ (assigned to 
Toyo Koatsu Industries, Inc.), U.S. 3,063, S03 (196Z) iqover~-,ber 13. 
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