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BIBLIOGRAPHY OF PRESSURE HYDROGENATION
(In Three Parts)
III. Subject Index; Numerical Patent Index”

By

J. L. Wiley 2 and H. C. Anderson$

SUBJECT INDEX

Nore.—P before the number indicates that the ab tract appears in patent section.

P appear in literature section.

A
Ref. No.
Abietic acid, hydrogenolysis__________________ 404
Acetone, recovery _ _ _______________________ P-4024
Acetylacetonate catalyst.____ P-3352, P-3664, P-6067
Acetylene, production_ ____________________ P-2556,

P-3169, P-4064, P-4221, P-4222, P-5002
Acid eatalyst___ __________________________
Salts._ . _____
See also Specific acid.
Acid treatment. See Procedure.

Adsorption., See Hydrogen, adsorption.
Agitation. See Equipment, agitators; Procedure.
Alcohols:
Decomposition._._________________________ 1128
Hydrogenation.._._______________ P-3288, P-4743
In motor fuel.____________________________ 1486
Production:
Condensation of methanol-synthesis prod-
uets . _____._ P-3782
Ester hydrogenation____________ P-5637, P-5638
From products of hydrogenation___.______ P-3170

Methanol synthesis___ 861, 1326, 1577, 1715, 1838,
2042, 2078, P-3822, P-4247, P-5621
See also Reviews, various processes.
Oxidation of paraffin wax followed by
hydrogenation - P-3641, P-4051

Oxo process__ . __ _____________________ P-3774
Phenol hydrogenation._________________ P-5084
Use as hydrogen-evolving material.________ P-6072
See also Phenol, hydrogenation; Products,
working up; Slurry, coal-oil.
Alkali and alkaline-earth-metal catalysts_____ P-4670,

P-5961, P-5965
See also Hydride catalyst.
Alixali treatment. See Procedure; Specific cata-
ysts. ) .
Allsoys.l See Converters, construction materials;
teel.

1 Work on manuscript completed November 1951.

2 Industrial analyst, Research and Development Branch, Office of
Synthetic Liquid Fuels, Bureau of Mines, Pittsburgh, Pa.

3 Technical assistant, Research and Development Branch, Office of
Synthetic Liquid Fuels, Bureau of Mines, Pittsburgh, Pa.

Abstract numbers without

Aluminum catalyst:

Activation:
Hydrogen fluoride _ - . . _______ P-5411
Nitrates or oxides_ - _ .- _______._______ P-6016
Durability agent for catalyst_____._____ - -.. P-5302,
P-5304, P~5765, P-5766
Improving gasoline_ - __________________ P-5965
In hydrogenation_ . __ . _________________ 275,

P-2718, P-2719, P-2858, P-3395, P-3972,

P-5288, P-5395, P-6010, P-6016.
Preparation__ _____________ 1054, 2108, 2225, 2234
P-3995, P-3996, P-5038, P-5626, P-5966

Alumina_______________ P-3186, P-3931, P-4755
Prevention of superheating_._.______.______ P-6009
Refining paraffin by hydrogenation________ P-6019
Regeneration_ _ _________________________ P-3020

- See also Silicon catalyst.
Amagasaki plant____________________________ 82
Ammonia:
Recovery from hydrogenation produets_._.__ P-2741
Synthesis___ . _____ 652, 1247,
P-2672, P-2675, P-5722, P-5723, P-5724

See also Haber-Bosch process; Nitrogen, re-
moval from coal; Waste gases.
Ammoniakwerk G. m. b. H., Leuna___________
Analysis. See Coal, analysis; Products, an-
alysis.
Animal oil, hydrogenation_.. P-2864, P-2865, P-2868

“Ansolvo”’-acid eatalyst_ . ___________ P-3330
Anthracene:
Hydrogenation_... . e 1215, 1476, 1679, 1896,

1898, 1899, 1900, 2070, 2462, P-2769, P-4727
Coal-tar fraction____________________ 1365, 2112

In presence of carbazole and phenanthrene. 1244
In presence of tetralin___________________ 1665
Octahydroanthracene________________ 1891, 1901
Perhydroanthracene._____________.___ 1902, 1903
Separation from anthracene coke. _ . __ 1321, 1322
Using iron chloride catalyst._________ 1285, 1286

Using molybdenum sulfide catalyst____ 1242, 1243
Using nickel on kieselguhr catalyst._______ 2416

See also Coal, extraction; Hydrocarbons;
Polynuclear and polyeyclic compounds;
Slurry, coal-oil.
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Ref. No.
Anthracite:
Hydrogenation_ . ____________ 560, 1009, 1278, 2377
Motor fuel, production_ ___________________
Antimony catalyst-----_________-___'__ 1721, P—2/93
Arobin proecess_ _ - . ____________________ 1054, 2429
ﬁrienic catalyst_ . . ________________ P-5280, P-5289
S
Byproduct of hydrogenation_______________ 1638
Effect on hydrogenation___________________ 1036
Removal from:
Coals by acids______________________ 1478, 2202

Hydrogenation and extraction products___ P-5220

Material to be hydrogenated  __________ P-2779,
P-3130, P-3140, P-3141, P-3440 P—3452,
P—3720, P—4592, P-4622, P-4623, P-4750,
P-4751, P-4753, P-4754, P-5025, P-5042,
P-5148, P-5425, P-5743, P-5744, P-5969,
P-5972, P-5975.

See also Procedure, coal preparation.

Asphalt:
Cracking __ _____________________________ P-2959
Determination of asphaltenes_______________ 1669
Hydrogenation_____________________ 5, P-4361,
P-4376, P-4595, P-5229, P—5230 P-5774

Asphalticoils.__________________________ 2143,
P-3952, P-4411, P-4469, P-5095, P—5195
P—5217 P——5231 P—5337 P—5386 P—5388
P-5592.

Production of Diesel oil and gasoline..... P-5192

Separation from petroleum stock_ _. P-5836

Zisterdorf bottoms._________________. eeao 401

In heavy-oil let-down_______________ooeo.. 2034
In tar and solid distillation coke_________._ P-2550
Lowering production in decomposition of

coal o ______ P-3011, P-3118

Production__ . ___________________ P—3223 P-3224

Ratio to catalyst in destructive hydrogena,-
tion__________________ P-4696, P-4698, P-4701

Reducing formation during hydrogenatlon_ - 1721

Relationship to hydrogen pressure. P-4383, P-5176
Removal:
Adsorption with silica-containing molyb-

denum and zine_.___________________ P-3734
From crude oil by addition of hydro-
halogen acids. - . ____________________ P-4949
From Diesel oil and benzine. ___________ P-4416
From extraction products______________ P-3543,
P-4224, P-4311, P-5361
From hydrogenation products______ 213, P—3847
P-4518, P-4598, P-5336, P—5630 P—5631
From hquefa.ctlon residue. ____________ P-4675,
P-5633, P-5718
Of solids from asphaltic materials_ ______ P-2765
Precipitation. _________________ P-4210, P-4211
Prior to hydrogenation_________________ P-5185
With gasoline or gas oil__ ... __________ P-4130,
P-5631, P-5632
With isopropyl acetate_._______________ P-4600
With kerosine__________ P-5257, P-5631, P-5634
With liquid precipitants and coagulant
electrolytes__________________ P-3359, P-4129
With low-boiling aliphaties_ . ___________ P-4408
With paraffin wax_____________________ P-5239
With propane with stepwise rise in temper-
ature__ _ _ __________________________ P-3925
With saturated liquid hydrocarbons______ P-5198
With solvents such as tetrahydronaph-
thalene_______ P-3543, P-4224, P-4311, P-5361
Stabilization of products rich in asphalts
andresins_ __________________________ - P-3560
Thermal solution of asphaltites. . ___________ 605
See also Oil.

Ref. No.
Audibert process. .- mmeeean 341, 957
Australia, synthetic fuel industry_ ____________ 325,

423 455, 495, 515, 929, 991 1757, 1972, 1985
1986 2249 2271.

Austria, synthetlc fuel industry . oo _-- 258, 299
Azienda Nazionale Idrogenazione Com-
bustibili_ - oo 253, 909, 1802
B
Bactericidal oils__ __ . _ . __________________ P-4363

Badische Anilin und Soda Fabrik process. See
Alcohols, methanol synthes1s

Barium catalyst. . - ______-_____ 669, P-3913, P-4027
Belgium, synthetic fuel industry. . ________ 1146,
1197, 1517, 2341

Benzene:
Hydrogenation._ _ _ oo __ P-2801,

P-2802, P-3430, P-4726, P-4727, P-4980

Cyclohexane productlon _________________ 1216

912, P-2631, P-2817, P-5292, P-5947

Punﬁcatlon __________________________ P-2913,

P-3016, P-3227, P-3513, P-4120, P—4121

P—4132 P—4197 P—4825 P—4840 P—-5290
P—5296 P-5976, "P-6027.

Production:
Coal hydrogenation_ _____caceoeao___ 536, 537
Ethyl benzene_ __________oooa___ 1320, P-3896
Middle oil, hydrogenation ... ______ P-3217,
P-5426, P—5454
Naphthalene, hydrogenation. .. _________ P-2771,
P-5733, P—5948
Phthalic acid, hydrogenation____________ P-5553
Separation from gases_____ P-4194, P-4212, P-6050
See also Hydrocarbons.
Benzoperylene_________________ 522, P-3558, P-5329

See also Polynuclear and polycyclic compounds
Bergius, F.:
Description of work___ 162, 163, 164, 170, 486, 592,
831, 920, 927, 957, 1518, 1726, 1962, 1982
See also Rev1ews Berglus process.
Berthelot, C., review of work_ 831, 920 957, 1962, 2000

Blbhogr&phy

Action of chemical reagents on bituminous

coal o aoon 2259
Bergius, Fischer, and Patart processes__._____ 1518
Bergius process_ - ________________________ 611
Bureau of Mines investigation on liquid

fuels_ _ _ _ .-
Combustible liquids from coal______________ 409
Heat transfer_____________________________ 2358
Hydrogenation.________ 105, 916, 1003, 1400, 1577,

1582, 1612, 1676 2096 2133 2287 2497
Hydrogenation and Flscher—Tropsch 398 1368 2422
Lubricants from crude oil and coal______ 1887,‘ 2502

Problems of technical reactions_____________ 2050
Progress in coal investigation and coal tech-
nique_ . ool 2029
Toluene produetion._ _ _____ ... 1872
Work of Dafert and Miklauz_______________ 541
Bicarbonate in coal hydrogenation____________ 746
Binders. See Briquets.
Birmingham University, research work______ 920, 923
Bismuth catalyst___________ P-4956, P-4957, P-5936
Bitumen:
Diluting agent for solid carbonaceous ma-
terial_________________________ P-5895, P-5896
Extraction from:
Coal._______ 759, 2335, P-3417, P-3870, P-3874,

P-3876, P-5241, P-5242, P-5243, P-5894
Oilshale_ . .. P-4052
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Ref. No.
Bitumen—Continued
Hydrogenation:
Alberta bitumen_________________ 275, 276, 2379
Aleksandriiskii brown-coal bltumen _______
Components or derivatives______________ P—373l
Oils or residues . _..__________________ P-4479
Organic products preparation______________ P-4822
Physical constants________________________ 1338
Production by coal hydrogenation______ 13, 14, 759
See also Slurry, coal-oil.
Bituminous Coal Research, Ine_______________ 2481
Black and Chappel process_..________________ 840
Bleaching earth: ‘
Catalyst:
In hydrogenation_ ____________________ P-3166,
P-3269, P-3960, P-3961, P——5256
Preparation____________________________

2108, P-3099, P-3243, P-3272, P—3590

Treatment with swellmg agent __________ P-3282,
P-4548, P-5460, P—5474
In produect purification_._________________ P-5646

Boringhausen Uhde process, experimental plant_. 298
Boron:

Durability agent for catalyst______ P-5765, P-5766

In hydrogenation._ _______________ P-2985, P-5285
Braunkohle Benzin A-G______________ 634, 635, 909
Briquets:

Binders______________________________ 120, 2328,

P-2660, P-2918, P-2920, P-2921, P-2922, P—2954
P—3230 P-4044 P—4693 P—4849 "P-5668.
Production from coal:
Extracts_ __ ___________ P-2923, P-4039, P-4048
Hydrogenation residue_________________ P-3164,
P-3306, P-3326, P-3598, P-3855, P—3859
P—3860 P-4041, P—4042 P—4043 P—4288
P—4315 P-4977.
Mixture with hydrogenation products.__ P-3101,
P-3234, P-4071, P-4099
Tar pitech____________________________ P-2919
See also Coke, low-temperature coking.
British Intelligence Objectives Subcommittee:
Final Report:

No. 22 . 1626
No. 118 .. 401
No. 373 . 1074
No.623__ _ ___ o __ 1879
Miscellaneous Report 68 ___________________ 1664
Over-all Report I ________________________ 913
Broche, H., review of work___________________ 957
Bromine catalyst__________________________ P-5395
Bronze catalyst. . _________________________ P-5400
Bureau of Mines:
Bibliography on production of liquid fuels___. 720

Coal-hydrogenation experimental plant______ 95,
686, 687, 1100, 2179, 2180, 2184, 2190
Report of the Secretary of the Interior to Con-

gress 1945_ _ _ __________________________ 1101
Report on coal-hydrogenation summary_____ 468
Synthetic fuel research in the United States__ 470,

821, 2174
Synthetic fuels from coal, lignite, and oil shale. = 726,
1930, 2067

Translations:

—T4 . 2037
T-93_ o ____ 467
T-94 o ___. 2237
T-95_ ... 2231
T-98-A _ .. 566
T-100__ o _____ 146
T-101_._____ . ____ 2233
T-183. e 1828
T-139. .. 2443
T-143. . 2367
T-148_ o ____ 2235

Ref. No
Bureau of Mines—Continued
Translations—Continued

—161 e 578
T-177 . e 2232
T-182_ o 1104
T-190_ _ e~ 2234
T-195_ e 1829
T-197 e 1536
T-199_ e 2236
T-206_ _ e 1826
T-347 e 2239
T-361__ . 120
T-387 e 1105
¢ 2043

See alsa. United States synthetic fuel industry.

Butynediol hydrogenation__________________ P-3171
C

Cadmium catalyst_________________________ P-5282

Caking. See Problems.

Calcium catalyst___ - _____________ P-2379,

P-4464, P-4994, P-5339, P-5340

Calorific efficiency. See Heat eﬂiclency
Canada, synthetic fuel industry___________.____ 275,
276, 277, 278, 358, 1163, 2379

Hydrogenation._ ____ 357, 360 364 505, 1384, 1725
2380, 2382, 2383, 2384, 2385, 2_386, 2387
Carbazole:
Hydrogenation._________________ 1321, 1322, 1892
Production______________________ P-3231, P-3232
See alsa Polynuclear and polycyclic com-
pounds.
Carbide catalyst___________________________ P-5945
Carboids, formed in hydrogenation_.____.______ 562
Carbon:
Colloidal dispersion_ ______________________ 1732
Deposition_____. P-2843, P-3021, P-3203, P-3225,

P-3411, P-3477, P-4267, P-5048, P-5808
Electrode. See Electrode carbon.
Hydrogenation______________________ 555, P-6021
Nitrogen oxide treatment_._______________ P-3882
See also Coke production.

Carbon catalyst ... _____________ 1967, 2108, 2225,
P-2914, P-2988, P-6002, P-6003, P-6004
Carbon dioxide removal________________ 214, P-4448
Carbon monoxide:
As hydrogenation agent____________________ 750,
2394, P-5045, P-5046
Hydrogenation_ - __________ 227, 741, 2314, P-5567
Use in oxygen removal____________ P-5045, P-5046
Carbonyl catalyst.__________________ P-5746, P-6068
Preparation______________ P-3429, P-5694, P-5695
Carboxylic acids production_________ P-4718, P-4719

Carburants Synthétiques des Mines de Béthune _ 116,
1013, 1151, 2339
Carnegie Institute of Technology, round-table
diseussion. .. __ ...
CAaro Proceess - - - — - e 628
Carrier. See Catalyst, carrier.
Catalysis:
Conversian of hydrocarbons____________ 1332, 1333
Destructive hydrogenation_________________ 1611,
P-2854, P-3399, P-4491, P-5728
Hydrogenation_.___________ 1289, 1715, 1968 2019
Carbonaceous material - _ - _____________ P—3390
P-3393, P-3479, P-3480, P-3484, P—3487
P—3508 P—3958 P-3993, P—4046 P—4261
P—4525 P-4861, P—5233 P-5891.
Coal_.__ oo 8,
281, 296, 304, 667, 787, 795 813, 1035, 1036
1038 1069 1188 1215 1249 1356 1357 1360
1477, 1526 1681, 1836 1945 2107 2171 2172
2I73 2177 2226 2299 2335 P—2718 P—2719
P—2794 P-3319 P-3721 P-3725, P—3747
P—3763 P-3765, P—4259 P-5282.
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Ref. No.
Catalysis—Contniued
Hydrogenation—Continued
Hydrocarbons, cresols, phenols, naphtha-
lenes___.______ 1943, 2290, 2293, 2346, P-3679
Oil . . 787, 1334
Organic compounds_______________ 1411, P-5077
Tar____________ 87, 1249, 1550, 1950, 2121 2261
Using methanol-formlng catalysts _______ P-4824
Work by Fuel Research Board_____ 948, 949, 950
Polymerization___________________________ 787
Powdered catalyst - _____________________ P-2898
Pressure extraction of coal, peat, shale_____ P-5348
Refining Fushun shale oil_________ 1316, 1318, 1529
Substances active in lowering surface tension__ 1335
Thermal treatment of carbonaceous mate-
rial ... P-5463
Wax purifieation._______________________ P-4127,
P-4146, P-4147, P-5000, P-6019
See also Specific catalyst; Speclﬁc material
hydrogenated; Sulfur, removal.

Catalysts:
Activation_______________________________ 142
Addition of iron, nickel or cobalt________ P-3650,

P-3669, P-6019
carrier activated with ammonium molybdate

andsteam____________._____________ P-5410
Hydrogen aftertreatment _______________ P-6036
Hydrogen sulfide as activator_____________ 818,

P-2771, P-2772, P-2773, P-2776, P-2777,
P-2778, P-2780, P-2781, P-2782, P-2783,
P-2784, P-2785, P-2786, P-2787, P—2788
P-3134, P-3709, P-4731, P-5186, P—5948
P-5949, P-5950, P—5951 P-5952, P—5953,
P—5954 P—5‘)55 P-5956, P-5957, P-5958,

Metalloids in con]unctlon w1th halogens__ P-4514
Oxidation and reduction_.______________ P-3138
Pretreatment with high-frequency rays___ P-3290
Pretreatment with hydrogen and carbon

compounds._ - _______________________ P-3255
Sulfides. . ____________________________ P-6019
Sulfur added_ 25, 261, 787, 1834, P-2965, P-4426
Water supplied to reactor. .. ... _____ P-4375
Withgas_____________________________ P-3263
See also Catalyst, carrier.

Activity __________________ 32, 676, 1987, P-4790
Catalytic constructional matenals_ . 2199 2460
Changes in catalysts used in high-pressure

hydrogenation___._____________________ 1552
Effect of:

Ammonia___________________________ P-4451

Distillation and recycling products._.___ P-4570

Hydrogen concentration_______________ 1613

Mineral content of coal ._______________ 1397

Raw material, catalyst and method of

working_ . _________________________ 1854
Fluorine treatment______________________ 2239,

P-3282, P-3285, P-3652, P-3960, P-3961,
P—-4460 P-4461, P-44 70 P-4 548 P-51 74
P—5256 P—-5406 P—5407 P-541 l P-541 2
P—5467 P-6036.

Heat pretreatment __________ 1291, 2302, P-5979
Heterogeneous catalysis_...______________ 1934
In coal hydrogenation________________ 931, 2120
Limited_______________________ P-4479, P-5176
Nitrogen sensitivity_____________________ 1536
Pressure hydrogenation in presence of
solvent______ P-3662, P-3680, P-3977, P-5138

Prior use in treatment of hvdrogen-poor
compounds__. P-3335, P-3336, P-4708, P-5274

Problems of benzine synthems ______ 1955 P-3191
Research____________________________ 806, 2322
Size effect._____________________________ 1936
Skeleton catalyst_ . _____________________ 2117

Ref. No.
Catalysts—Continued
Activity—Continued ]
Testing - _ - _____ 2141, 2388

See also Catalyst, preparation; Phenol, hy-
drogenation; Procedure; Specific catalyst;
Tar, low-temperature hydrogenation.

Addition to material . .. _________________ P-343
P-3462, P-5364, P-5365, P—5366
Aldehyde or ketone as solvent_.._______ P-5472
Impregnation_________________________ P-2811,

P-2863, P-3049, P-3816, P-4403, P—4427
P—4950 P-5338, P—5851 P—5961 P-5962.

0il as solvent__ P—3702 P—5294 P—5690 P-5691

Organic acid as solvent_________ P—3439 P-4433,

P-4575, P-4663, P-4664, P-—5346 P-5347

By number:

K-157 (ADV paste:Mo:Zn::98%:1%:

1) e e 806
K-346 (ADV paste:terrana:Fe:Cr:Mo::

60%:40%:2 gm.:2 gm.:1 gm.)_________ 806

K-429 (ADV paste:terrana:Cr:Pb: Mo::
60%:40%:2 gm.:1 gm.:0.4 gm.) _______ 806
K-534_ . 806, 2234
K-535_ . 806, 807, 2234
K-536._ .. 806, 2234
KK (A1;03:8i05::1:94+19% MoOy)________ 1054
PH-86 (Cu:Cr: Zn:Ba::45:2:2: 2) e 669
2730 (H;PO,:C:H;0::35:60:5) _ _________ 2225
3076 (NiS:WS,::1:1)__ . ________ 2225
3510 (ZnO:MgO:MoOy) .. _________ 1070, 2234
4821 (asbestos:H,P;0,::25:75)___________ 2225

5058 (WS,) - - - oo
807, 1068, 1070, 1071, 2225, 2234, 2367
5615 (WS,+ NIS) _______________________ 2234
5633 (M00O;:A1304::5:95) . __________ 2225
6108 (terrana A earth) ___________________ 2108
6109 (terrana A earth) __________________ 2108

6434 (WS, :terrana activated earth::20:80). 669,
807, 1068, 1070, 2225, 2234, 2236
6448 (A1;0;:K,0:Cr,05::90:2:8) _________ 2225
6752 (A1203:810,::33:67) .. ___________ 2108
7019 (Crz0;:V,05: A-carbon::15:5:80)____ 2108,
2234, 2285, 2286
7360 (Al;03:Mo00;::90:10) .___________ 669 2234
7495 (terrana A and ZnS)________________ 2108
7846 W (Al,0;: Mo- or W-sulfide: Ni)_. 2108, 2234
7935 (CH,-splitting) - - _ - ... ______.__.
7994 (Al;0;: MoOa MgO::100:12:2) _____._ 2108
8074 (A12O3:M003:CrF,::100:15:10) _____ 2108
8376 (WS:+ NiS on Al;0;::18:2:80)___ 669, 2225
8688 (terrana A:Al;0;3:Zn0:Cr;03: MoOs: :

10:90:1:10:2) _____ . ________.._____ 2108, 2286
8754 (terrana A:Al;O0;:ZnS0,:Cr,0;:

Mo00Q;::10:90:1:10:2) _________________ 2108
10927 (carrier and Fe(OH)s) . _ . __________ 2225
11002 (powdered-molybdenum—contalmng

material) _ _ _ __ _______________________ 2225

Carrier_ ____________ e P-3383, P—3414

Acidified . _ ___ ... .. P-
Activation_____________ P-4533, P-5410, P—-5979
Alumina_. _____________________________ 100,

101, 102, P-2733, P-2985, P-3184, P—3236
P—3237 P—4419 P—5810 P-6010.

Asbestos__ . __ ___ ___ . __________ . ________ 2225
Bleaching earth_________________________ 669,

2234, 2236, P-3243, P—3590
Carbon__ ___._____ oo .. P-3075,

P-3184, P-3251, P-3262, P—4368 P-44 19,
P—5040 P-5215, "P-6010.

Chains coated with catalyst ____________ P-2619,

P-2620, P-2622, P-2623, P-2625
Clay___ . _..__ 684, 1689, P-2509, P-5978, P-5996
Metallic_______________ P-5075, P-5694, P-5695
Nonmetallie__________________________ P-3270
Pretreatment with hydrogen_____ P-4536, P-5408
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Ref. No.
Catalysts—Continued
Carrier—Continued
Siliea___ _ o __ P-2629,
P-2630, P-2733, P-3244, P-3421, P-—4007
P—4419 P-5810, "P-6010.

" Silieate. ______________________ P-4058, P-4265
Silicic acid with metallic salts_ _________ P-3992
Superposed passages as supports________ P-5555

See also Converters, construction materials;
Tar, low-temperature hydrogenation.
Durability . - _________________________ P-3246,
P-3261, P-3932, P-4366, P-4372, P—5302
P—5304 P-5765, P—5766 P-6020.

Flow__ . ______________ P—4029 P-5103, P-5104
See also Catalyst, suspension.
Grains (or pills)_____ 1936, P-3258, P—4550, P-5996
Oxidation, prevention____________________ P-5693
Poison:
In hydrogenation processes.._ 551, 847, 1492, 2476
Removal from pressure vessels_ _________ P-3990
Resistance__.___ 551, 787, 847, 2234, 2476, P-3990
Separation from raw material - ____ P-5028
Porosity_ . __. P-3271
Preparation______________________________ 1048,

2450, P-2514, P-2522, P-2989, P-2990, P—3155
P—3250 P—3262 P32 73, P—3274 P—3357
P—3478 P—3489 P—3505 P—4262, P—4263
P—-4368, P—4371, P—4657, P-4710, P—4982,
P-5057, P-5062, P-5216, P-5622, P-5810,
P-5937.

Alkalization.___ P-3953, P-3954, P-4569, P-4571

Coated fixed catalysts__________________ P-5914

Colloidal catalysts_._____ P-5040, P-5041, P-5053

Earth catalysts. See Bleachmg-earth

catalyst.

Metallic oxides_ ... _____________ P-2789,
P-2790, P-2792,
P—3825 P-4978, P-4979, P-4983, P-4985
P—4986 P-5864.

Metallic sulfides_ .. __________________ P-2527,
P-3267, P-3289, P-3291, P-3292, P-3203,
P-3425, P-3709, , P-4265,
P-4370, P-4656, P-5044, P-5405, P-5409,
P-5435, P-5519.

Molded catalysts_ ____________________ P-3252,
P-3257, P-3849, P-3861, P-5167, P-5901,

P-5902.
Organic catalysts______________________ P-4997
Solution in ketone or aldehyde__________ P-5472
Sulfur resistant catalysts________ P-5303, P—5306
Theoretical principles. __________________ 1987
Promoter:
Acid earth, fullers earth, and silica gel_.. P-5837
Boron__.___._________________________ P-2994
Nitrates and oxides____________________ P-6016
Slllca __________________________ 965, 1043, 1045

'235 2,
2368, P-2896, P-4621
See also Catalyst, activity.

Recovery:
From reaction products. _______________ P-5114
Molybdate and alumina________________ P-4758

Molybdenum or tungsten. _____________ P-2668,
P-3094, P-4367, P-4602, P—4660, P-5760

Solutions obtained dunng regeneratlon_ .. P-3283

Sulfides of metals by digestion with hydro-

chloride_________________________"_ __ - P-5997
Regeneration:

Ammonium hydroxide wash_ ___________ P-2810
Dissolving tarry deposits________ P-5094, P-5779
During hydrogen production____________ P-2552
Electrolytic oxidation in aqueous solution. P-6006,
P-6007

First fraction as solvent for deposit______ P-5719

Ref. No.
Catalysts—Continued
- Regeneration—Continued
Hydrogen action______________________ P-5097,
P-5099, P-5100, P-5543, P—5782
Nitrate treatment_____________________ P-3020
Oxidation_ _ __________________ P-2731, P-2732,

P-2879, P-3137, P-5074, P—5333, P-5334
Reactivation of metallic vessels with io-

dine. _ . P-2906
Removal of halogen____________________ P-5536
Roasting_ _ .. ________________________ P-5654
Steam and ammonia treatment__________ P-2880
Sulfides____ o ______ P-264

5,
P-2706, P-2902, P-5465, P-5466, P-5747

Sulfur-poisoned catalyst ________________ P-5651
. See also Carbon, deposition.
Reviews..____ . _____________ 22, 782, 1012
Size: .
Grains (or pills)_._ 1936, P-3258, P-4550, P-5996
Massive_ _ ____________________ P-3045, P-3127
Superheatmg, prevention_________________ P-6009
Suspension: )
Solloidal dispersion_____ P-3413, P-3708, P-5311
Gascurrent___________________ P-3472, P-5122

Maintenance___. P-3414, P-3710, P—-3850 P—5318
See also Catalyst flow.
Cellulose:
Decomposition_ - _____________________ 2407, 2410
Hydrogenation_.__ 290, 292, 728, 729, 2412; P-3013
See also Slurry, coal-oil.

Chance process___________________________ 907
Charging. See Feeding and discharging mate-

rial.
Chemische Werke, Hiills_ _ ___________________ 979
Chile, synthetic fuel industry________.________ 1328

See also Coal, properties.
Chilin Artificial Petroleum Co________________ 1207
China, synthetic fuel industry____________ 1076, 1351
Chinchou plant_____________________________ 82
Chlorine catalyst_________ 9, P-3242, P-5355, P-5395
Chosen Coal Industry Co., Ltd., Agochi Works._ 128023:

Chromatography. See Products, analysis.
Chromium catalyst:
Benzene hydrogenation___________ P-3227, P-4840
Destructive hydrogenation_______________ P-3163,
P-3472, P-3504, P-3969, P-4794, P-4815,
P-5288, P-5965.

Preparation_ . ____________________________ 669
806, 2108, 2225, 2234, P-3184, P—-4874, P—4875
P—4992 P—5486 P—5487 P—5604

Refining crude parafﬁn Wax_ ______ P-6018, P—6019

Superheating, prevention_________________ P-600

Chrysene. See Polynuclear and polycyclic com-
pounds.

Circulation of material. See Procedure.

Clarain. See Coal, properties.

Claude process .- - - - ___________________ 232
Clay catalyst__.________ 806, P-2509, P-6035, P-6036
Coal: .
Analysis:
Chemieal _ __ . ________ 111,
133, 248, 312, 1025, 1835, 2059, 2163, 2423
Coal-bed proﬁles, mterpretatlon __________ 1345
Formosa____ .. 1650
Methoxyl content________ . __________ 751
Microscopic mineral matter______________ 2160
Optical measurements, ultrafine structure_. 2095
Petrographic constituents, nomenclature___ 1344
Petrographic study.._ .. ______________ 769,

799, 860, 1345 1468, 2057, 2094, 2482, 2501
Physical ________________________ 123, 353 1505
Reducing action, hydriodic acid. .. _..-. 238, 752
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Ref. No.
Coal—Continued
Analysis—Continued

Separation of constituents________________ 1405
South African coal _____________________ 1387
Testing, early history____________________ 711
Thermal decomposition..________________ 1441
Thin sections, preparation________________ 2258

See also Coal, extractlon Coal, petrography;
Coal, propertles

Artificial:
Chemical and economic considerations___ 174, 175
Direct manufacture from turf___________ P-2575

Formation.___ 149, 150, 151, 153, 154, 157, 176,
177, 178, 186, 927 1982 2292

Hydrogenation_ ________________________ 190
Bituminous, conference.___________________ 225
Carbonization:

Advantages over hydrogenation_ ______ 309, 1953

Application of hydrogenation___ 471, 661, P-4672

High-temperature_._________________ 2089 2314

Low-temperature_ ______________________ 256,

657, 713, 742, 933, 1105, 1262, 1584, 2088
2280 2314 P—3234 P-—3828 P—3829 P—4073

P-4075.
Newbattle cannel coal .. _________________ 1182
Produets_________________________ 19, 200, 311
Pulverulent material .- _________________ P-5301
Semicarbonization_______________________ 204

See also Coal, properties; Economics; Re-
views, various processes; Tar.

Classification. . _________ . __________ 356
1337, 1989, 2091, 2092, 2093, 2170
Mott system ___________________________ 1555
Nottinghamshire and Derbyshire coals_____ 2432
Rational examination____________ 788, 789, 1415
Typical coals, United States______________ 725
Cleaning______________________________ 932, 1261
Dense mediums_._______________ 799, 1466, 2296
Dustproofing___________________________ 2448
Flocculation and flotation_________ 2028, P-3570

Slurry problem_________________________ 987
Composition____ 269, 488, 790, 791, 969, 2373, 2431
Anthraxylon, relation to variation in coal

SeAmMS . _ . __ . ___________ 1489
Coals from Collie field, western Australia__ 1234
Mineral constituents_ ___________________ 1036
Resolution by means of solvents__________ 479
Soluble constituents, and their degree of

coalification__________________________ 480

Distillation_______________________________

734
747, 1432, 1534, 1628, 1687, 2106, P—2576
P—2909 P—4830 P—5088 P-6045.

Low-temperature ______________ P-2836, P-3831
Products, as hydrogenating material _____ P-2876
With hydrogenatlon ___________________ P-2893
Drying_ ... ___________ 125,

485, P-3103, P-3371, P-3372, P-3409, P—3509
P—3510 P—3511 P—3529 P—3530 P—3531
P—3532 P—4744 P—4998 P—5314 P—5315
P-5821, P-5874, P—5968
Extraction:
Anthracene oil as solvent_ _______________ 517,
878, 879, 880, 884, 885, 888, 1959, P-5020

Australian coal _________________________ 1235
Behavior of various ranks of fuel . ________ 734
Benzene assolvent__________ ____________ 890
Brown coal . _ ____________ 2039, P-4829, P-5323
Catalyst_ . ___________ P—2512 P—2513 P-4850

Colloidal solution._ _____________________ 517,
1732, 1733, 1736, 1737, 1739, 1740, 1741, 1742
1743 1744 1745 1959

Cyclohexanol assolvent . ______________ 883

Dehydrogenation of solvents____________ P-5558

Effect of stratigraphic depth on solubility_. 599

Coal—Continued
Extraction—Continued
Effect of temperature and alkali__________ 887
Hydrogenation product as solvent________ 610,
P-4364, P-4744, P-5494, P—6039

Increasing solvent propertles ____________ P-5562
Internal pressure of solvents used_____ 1746, 2175
Italian coals and lignites_____________ 1423, 2309
Naphthalene as solvent_______________ 886, 1698
QOilassolvent_ ________________ 537, 1349, 2230,

P-2927, P-3112, P-3546, P-4741, P-5503

Olein as solvent________.__________ 889, 890, 891

Organic solvents________________________ 624,

1245, 1363, 1374, 1618, 1666, 1667, 1748, 1825
2297 2492 P—3439 P-5083.

Pennsylvania bituminous coal___________ P-2889
Phenol as solvent_ _ ______________ 1938 P-5501
Pittsburgh-seam coal__________________ 103, 104
Process_ _ _ __ o _________ 188,

221, 610, P-2515, P-2677, P-2680, P-2805,
P-2806, P-2807, P-2926, P-2928,
P-2932, P-2936, P-2937, P-2940,
P-3544, P-4523, P-4687, P-4688,
P-4866, P-5005, P-5107, P-5322,
P-5498, P-5499, P-5512, P-5515, P-5559,
P—5560 P-5607, P—5610 P—5611 P—6040
Pyridine as solvent_._______ _______ . ___ 1733
Retene assolvent_______________________ 2491
Review___ ____________________ 122, 1534, 2038
Sodium phenolate as solvent____________ P-3013
Tetralin as solvent_ ______________ 1748, P-5507
Thermal solution_ _ _____________________ 594,
597, 598, 602, 603, 604, 606, 607, 608
Under pressure_________________________ 189,
268, 812, 1236, 1537, 1560, 2115, P-2510,
P-2614, P—2882, P—-2925, P-2 930,
P-2935, P-3540, P-3542, P—3548
P-3553, P-3555, P-3617, P—3900
P-3937, P-3938, P-3939, P—3940, P-3941,
P-4004, P-4285, P-4497, P-4498, P—4639
P—4640 P-5089, P-5497 P—5500 P-5561.
Welheim installation_.___ 874 1448 2010, 2053
With hydrogenation_____________________ 262,
761, 1934, P-3406, P-3823, P-5139, P-5162

1371,
1880, 1881, P-2517, P-2946, P-4233
See also Coal, properties; Pott-Broche proc-
ess; Procedure, solvent extraction; Proc-
ess; Reviews.

P—3935

Extractor_ _ _ _______________________ 268, P-5547
Extracts_ . ____ o _____ 314
Fuel ____________________________ 812, P-2941,
P-2942, P-2943, P-3078, P-4009, P-5504,
P-5511.
Humicaeid. _______________________ 1874, 1875
Hydrogenation.__________________._____ P-4512
Lubricants_____ P-3541, P-3660, P-4281, P-5980
Organic compounds_ - __________ P-3906, P-4823
Peptization of ‘‘oleocarbons” in benzene___ 892
Polynuclear and cyclic compounds________ 1535,
P-5155, P-5156
Powdered fuel____________________ 117, P-3882,
P-4691, P-4692, P-5492, P-5493, P-5502
Products_._ . _____________ P-4040, P-4418
Properties_.___________ 246, 247, 848, 1196, 2075
Purification____. P-2662, P-2955, P-3079, P-5513
Stabilization. _________________________ P-3560
Working up-_______ . __________________ 1103,
P-2682, P-2804, P-2812, P-2929, P-2934,

P-2950, P-2951, P-3077, P-3538, P-3539,
P-3543, .
P-4311,
P-5181, .
P-5508, P-5509, P-5643, P—5866.
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Ref. No. Ref. No.
Coal—Continued Coal—Continued ‘
Formation: Hydrogenation—Continued
Basic material . ___________ 602, 1635, 2257, 2474 See alse Coal, gasification; Coal, properties;
Chemistry . ________________________ 1440, 2059 Mechanisme of reaction, coal hydrogena~
Geological structure__________________ 155, 1307 tiom.
Process______________________________ 158, 245 Liguefaetion:
See also Coal, artificial. Benzene-insoluble residue. ______________ 169
Gasification: Processes_ __ __ ___ ____________._____ 1309, 1313
Energy consumption compared with hydro- With patural gas______________________ P-2641
genation_____________________________ 350 See also Coal, extraction; Reviews.
Experimental work_______ 556, 558, 559, 855, 952 Mining________________________________ 959, 960
Gasesfrom._______________________ 282, P-2762 Meisture-pressure treatment____.__.________ P-2595
Industrial application________________ 662, 2077 Oxidation_ _________________________ 736, P-2905
Processes____________________________ 581, 677, Alkaline permanganate_ _..______.________ 2374
682, 718, 736, 1340, 2276, P-3148, P-3149 Effeet . _____ 1366
Undergroun ___________________________ 730 Formation of carbon d10x1de and water.__ 1339
See also Reviews. Prior to hydrogenation.. P-4485, P-5453, P-5773
Hydrogenation._ . ____________..___________ 530, Produects_ __________ 739, 796, 1325, 2073, P-5569
532, 533, 930, 931, 952, 1062 1130, 1147, 1164 Preparation. See Procedure. -
1465 2120 P—3068 P—4032 P—4341 P—4483 Properties:
P—4624 P-—4811 P—4862 P-5032, P—5380 Adsorption capacity_ _______ ... _______ 1722
P-5981. Aleksandriiskii, brown coal. ______________ 657
Aleksandriiskii brown coal____________ 657, 2335 Anthraxylon________________ 765, 766, 770, 1488
Arley coal . ________________________ 1580, 2104 Arley, coal . _____ ... 2104
Bituminous coal ______________________ 190, Arsa, eoal _____ . ________________.____ 1421
667, 1069, 1865, P-2811, P-3126, P-3130, Assay._ .. _____ 1030, 1032, 2088, 2174, 2179, 2184
P—3456 P—4518 P—4772 P—4773 P-4774, Calorific value__________________________ 1714
P—5136 P-5703, P-5 5704, P—5801 P-5814. Carbon content___._____________________ 240,
Browneoal .___________________________ 667, 280, 921, 2171, P-2594, P-2596
1069, 1105, 1837, 2105, 2196, P-3344, P-. 3453 Cheremkhov, coals______________________ 1472
P—3455 P-3499 P—4483 P—5358 P-5945. Chile, coals_ _ _______ . _____________ 1558, 1559
Cannel coal ______________ 2106 Coking constituents__________________ 252, 2110
Cheliabinsk brown coal . _________________ Combustion temperature and humic acid
Corona and Mayrau coal . _________ 1038, 1633 CUIVE_ . oo eeen 1336
Effect of composition, degree of dispersion Correlation between conversion and classi-
andsolvent________________________ 1946 fication__ ________________ . 241
See also Coal, properties. Determination, by mode of origin.________ 1026
Emmacoal . ___________________________ 2404 Burain, hydrogenation_ _________________ 2194
England, coal . ________ 304, 939, 1376, 1687, 1710 Effect of oxygen, hydrogen, and boric acid_. 1366
Eozau brown coal_______________________ 2343 Fusain_________________________. 768, 819, 1620
Experimental work at Purdue University__ 295, Hydrogenation, testlng technique_________ 242,
296 975, 977, 1750 2383, 2384, 2481
Formosa, coal - _________________________ 1650 Influence of constltuents, in hydrogenatlon
Fushuncoal ______________________ 10, 11, 1647 and carbonization._____________________ 278,
Gascoal.______________________________ 195 620, 626, 627, 771, 928, 976, 1036, 1064
Hungary, Eocenic coal - _ _ _______________ 2342 1351 1414 1590 1654 1946, 2102 2103
Indiana, fourth-seam coal________________ 295 2185, 2187, 2335, 2483.
Industrial and semi-industrial application__- 822, See also Ash removal.
861, 1165, 1169, 1251, 1253, 1274, 1351 1357 Manchukuo and North China, coal________ 1348
1846 2077 2178 2184 Methane number_ ___ ___________________ 1268
See also Speclﬁc country, synthetic fuels Micron size_ _ . ____ . ___________________ 758
industry. Mineral content_ _______________ 848, 1937, 2202
Italy, solid fuel _________________________ 1425 Nature of products and type of coal_______ 861,
Japan,coal . ________________________ 1311, 1356 1402, 1831, 2452
Lohberg, gas coal . ______________________ 750 Qil recoveries, from various constituents.__ 922
Material balance..._____________________ 1105 Oxidation products of petrographic con-
Oxygen, nitrogen, and sulfur linkages__.__ 761 stituents_____________________________ 2073
Parabituminous coal . . __________________ 924 Oxidizability of the constituents of coal____ 792
Petrosani, brown coal . __________________ 365 Oxygen adsorption______________________ 1662
Powdered coal_________________ P-2892, Petrosani, brown coal - _ _________________ 365
P-2894, P-4929, P-4961 Physical and chemical ____________.______ 882,
Raichikhinskii, eoal . ____________________ 1694 1034, 1399, 1415, 1439, 1446, 1924, 2029, 2119
Rhine Province, brown coal ______________ 749 2159 2161 2185, 2288, 2289.
Round-table discussion______________ 2175, 2191 Plant, for assaying coals. . _____ 2179
Ruhr, coal ____________________________ P-3605 Plastic characteristies_ _ __________ 300 301, 1727
Rumania, brown coal____________________ 369 Polymerie character.____________________
Russia, coal ____________________________ 1681 Rank and hydrogen consumption_______ 764, 772
South Africa, coal ______________________ 1386 Research_ . ___________________ 1014, 2031, 2256
South Wales boghead coal ______________ 1579 Rumanian, brown coal___________________ 369
Taiwan, coals_________________TTTTT0n 1651 Saxony, coals___________________________ 779
Tataer, Eocenic brown coal - _____________ 2350 Slight hydrogenation, effect on sintering._. 1347
Urals, brown coal .______________________ 600 Spores, resins, and other attrital con-
Zorin, boghead coal __ ___________________ 1678 stituents___ ___ ______ o ______. 766, 767
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Ref. No. .
Coal—Continued
Properties—Continued
Ulmin compounds_ - _ ___________________ 905
Volatile matter___ 347, 760, 1031, 1338, 1866, 2387
Water content__________________________ 13 14
See also Coal, analysis; Coal, extraction.
Solubility. See Coal, extractlon Specific
process.
Thermal decomposition___________ P-4251, P-6066
Utilization:
Bituminous coal . _______________________ 2255
Brown coal . ____________________________ 1008
Byproducts in 1937 _____________________ 1156
Chemiceal . . ____________________________ 195,

196, 199, 545, 681, 739, 870, 1092, 1179, 1495
1709 1710 1952 1992 2244 2245 2375.
quuld-fuel 1ndustry _____________________ 294,

540, 712, 862, 1254, 1255, 1258, 1562, 1830
2082 2124 2250 2315 2316.
See also Speclﬁc country, synthetlc fuel
industry.
Problems_ __________________________ 866, 2125
Recent developments____________________
311, 552, 628, 703, 704, 705, 706, 707, 709
1098 1374 1622 1983 2166.
Research ______________ ______________ 130,
710, 735, 743, 986, 1224, 1256, 1443, 2165
Review___ 194 197 337 549 914 990, 1161, 1299
1375 1606 1747 2155 2157 2192 2259
Selection of coal - _____________________ 96 1029
Terminology in coal research_____________ 2256
See also Reviews.
Coal, hard. See Anthracite.
Cobalt catalyst:
In destructive hydrogenation. 1977, P-4385, P-4387,
P-4449, P-5281, P—5976 P—5977 P-5978
In hydrogenation of:

Naphthalene__________________________ P-5959
Nitrogenous compounds from coal tar_____ 1975
Phenolic distillate from lignite____________ 1973
Sulfur-containing carbonaceous material_ P-3010,
P-5973
Preparation______________________________ 2225,

P-2757, P-2758, P-3019, P-3147, P—3249
P—3853 P-4931, P—5291 P-5695.

Pretreatment with alkali_ . . ____________ P-4529
Sulfide_________________ . ___ P-5255
Coke:

Chemical composition and thermal values.___ 972
Coke-oven gas________ 328, 901, 2090, 2427, P-2759
Conversion of noncoking into cokmg coal___ 1619,

2110, P-3124
Dry distillation of semicoke________________ 1039
Gasification_________________ 474, P-3148, P-3149
Hydrogenation_.___________________ 2105, P-2847
Low-temperature coking___________________ 120,

1376, 2004, P-3583, P-3830, P-4073, P—4075
P—4100 P—4101 P—4]02 P—4250 P-5866
Modern coke-oven practlce _________________ 198,
784, 2089, P-4672, P-5709

476,
481, 1072, 1826, 1966, P-2663, P-2760, P—2924
P—2938 P—2951 P—2953 P—3306 P—3827

P—5441 P-5490.

See also Resxdue coking and carbonization.
Semi, hydrogenatlon ______________________ 745,
750, 1039, 2203, 2291, 2335, 2393
See also Problems.

Colloidal fuel . 1194, 1484, 1527, P-2638, P-5554, P-5809
See also Coal, extraction.

Ref. No.
Combined Intelligence Objectives Subcommittee
reports:

XXVI-51_ e 979
XXVII-60. - e 1557
XXVIT-84_ e 1239
XXVIII-27__ . 1435
XXVIII-40_ .. 1670
XX X-34 _ e 1720
XXX-102_ . 478
XXX-103_...____ 1047, 1048, 1049, 1050, 1051, 1052
XXX-104_ .. 475, 476, 684, 1449
XXX-105_ - o 447
XXXI-27 o . 1448, 1449
XXXII-92_ oo ___ 634
XXXTI-99_ _ oo 1099

XXXIT-107 o __ 525
633 669, 1053, 1054, 1055, 1056, 1057, 2046
XXXIII-17_ o ___._ 125
XXXII-24_ o _______ 635

Compagnie Centrale d’Hydrogenation et de

Synthese________________________ 1801, 1804, 1810

Compagnie des Mines de Béthune, Pas-de-Calais. 211
Compagnie Frangaise des Essences Synthétiques,

Liévin__ . _____.____ 108, 109, 116, 211, 1013, 2254
Converters___ . ___ . ______ 1296,
P-2508, P-2619, P-2620, P-2622, P-2628,

P—2646, P—2987: P-2991, P-3008, P-3039,

P-3154, P-3197, P-3632, P-4323, P-4324,
P—4489, P-4711, P-4922, P-4923, P-5115,
P-5149, P-5225, P-5464, P-5522, P-5672,
P-5678, P-5680, P—5762 P-5763, P-5879.
Autoclaves__ 1392, 1407, 1409, 1410, P-2504, P-2830
Fitted with vertical central tube_._______ P-5800
Large low-pressure and small high-pres-
sure combination_ ... ___________ P-4707
Rotating_______________________________

365,
367, 368 379, 380, 745, 1705, 2212, 2223, P—3235
P—3528 P—4155 P-5452.
With molten-metal filling_ . . __________ P-4777
Construction materials_ ___________________ 124,
132, 212, 233, 795, 1065, 1169, 1707, P—3012
P—3385 P—3620 P—3629 P—3631 P—3638
P—3707 P—3783 P—3980 P—4282 P—4851
P-4852 P—4853 P—4854 P—5118 P—5119
P—5l23 P-5873, P—6065
Catalytic effect__________.____.__._______
P-4844, P-5640, P-5641, P-5753, P—5856
P—6047 P-6048.

Design___ 21, 124, 1577, 1964, 2384, P—2899, P-5483

Effect of gas-sohd interface reactions. ... _ 1095
Effect of heat transfer___________________ 2445
For use with cooling gases______________ P-3449
Stress calculations____ __________________ 259
Thermal and electrical aspects____________ 249
Double-walled____________________________ 211,

2123, P-2537, P-2538, P-3620, P-3631, P—3638

P—4326 P—4853 P—5080 P-51 18, P-5932.
Electrically heated .. _____ P-3385, P-4802, P—4835
Enclosed in heating jacket_______________ 605,

P-2611, P-2612, P-2831, P-3741, P—5685
Gas-heated - ____________________________ P-5845
Parallel arrangement_____________ P-2729, P-3280
Placed in pressure-resisting tubes.._.._____ P-5684
Reinforced by rings of steel_.______________ P-2643
Safety liners and outer casings____________ P-6069
Series arrangement_ _ _____ P-2707, P-3963, P-4781
Subdivided. P-2751, P-3948, P—395l P—4455 P-4530
Triple-walled___________________________ P—494

P-5123, P-5841, P-6064, P-6065
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Ref. No.

Converters—Continued
Tubes . - _ e 1608,
P-3160, P-3327, P-3968, P-4472, P—5085
P—5147 P—5206 P—5552 P—5732 P—5797

P-5806.
Adjustable cross section________________ P-5019
Bundle. .____________________________ P-3298,

P-3532, P-3582, P-3744, P-3947, P-3983,
P—4200 P-4881, P—4882 P—5108 P-5548,

Concentric_____ P—2708 P—2711, P—2715, P-4349
Two-phase._____________________________ P-4784
Wickel process. See Converters, wound.

Winding device. . - _ . __________________ P-3518

With circular trough ends__ P-3361, P-4151, P-4153
With closed combustion chambers_________ P-4899
With nonmetallic diaphragms alternating

with corrugated metal sheets____________ P-5659
With perforated plates_. - _________________ P-5752
With unbroken heated region_____________ P-2988
With weighted-down catalyst______ P-4149, P-4150
Wound.________________________________ P-3625,

P-3626, P-3627, P-3628, P-3630, P-3634,
P-3636, P-3639, P-4300, P-4302, P-4303,
P-4304, P-4305, P-4306, P-4307, P-4308.
Cooling. See Heat control.
Copper catalyst:

Alberta bitumen hydrogenation_____________ 2379
Copper-chromium oxide catalysts__.______._ 970
Foundry fluedust_ . _____________________ P-2690
In hydrogenation________________ P-3127, P-4678,

P-4820, P-5282, P-5733, P—5838 P-5891
Methanol synthes1s ______________ P—4247 P-5621
Preparation.. 669, P-3249, P-3853, P—4931, P-5730
Reduced copper under high pressure and tem-

perature_______.___________________ 1310, 1312
Regeneration____________________________ P-3020
Coronene_ _________ P-3166, P-3558, P-4320, P-4738
See also Polynuclear and polycyclic com-
pounds.
Corrosion:
Arsenic as inhibitor._.____ P-3331, P-3468, P-5379
Carbon monoxide_______.________________ "P-3204

P-3206, P-3936, P-4712, P-5251

Halogen binders as inhibitors______-______ P-3450,
P-5427, P-5428
Halogen compounds_____________________ P-3131,

P-3133, P-4336, P-4345, P-4397, P—4436
P-4860, P-4938.
Hydrogen__________ 815, P-2688, P-2689, P-3195,
P-3717, P-3772, P-4282, P-5132, P-6069
See also Steel.
Inhibited by cooling in presence of ammo-

nig._ - P-3132
Liquid film as inhibitor___________ P-3586, P-4113
Metallurgical problems____________________ 527
Nitrogen atmosphere as inhibitor__________ P-2644
Protective emulsion for acid cleaning_______ P-5865
Resistant alloys_ ______________ 968, 2428, P-3195,

P-3772, P-4857, P-4858, P-4859, P-4860
Rec\;iew of work by I. G. Farbénindustrie A.—

96
1265 1994, 2428, P-3193, P-3195, P—3305
P—3717 P—4282 P—4531 P—4539 P-5132.
See also Steel.
Cottonseed oil, hydrogenation____________ 2403, 2406
Creosote, hydrogenation_ ____________________ 100,

Cresol, hydrogenation._ ______________________ 261
385, 753, 1295, 1541, 1542, 2485, P—2558
P-2865, P—2868, P-4940.

Cyclohexane. See Benzene, hydrogenation.

Cyclohexanol. See Slurry, coal-oil.

Czechoslovakia, synthetic fuel industry._______ 844,

1112, 1811

Ref. No

D
Dal Prato process________ o aaaan ‘542
Danische Nienhof .__________________________ 1626
Davies process. - - - oo 428
Decalin___________________________ P-5953, P-5956

Dehydration. See Coal, drying; Hydrocarbons
Dehydrlerung-Hoch—Druckprocess _ 667, 2046, P-3362,
P-3363, P-3364, P-3365, P—3366 P-3367.

Dehydrogenation:
Aromatic cyclodehydrogenation_____________ 1668
Hydrocarbons______________ o ____ 1634,
P-3373, P-3374, P-3376, P-3377
Hydrogenation products____.._____ P—4787 P-4788
With halogen_____ . ______._____.__ P—3375 P-3378

See also Product, working up.
Delft University research. .. _..___________
Department of Scientific and Industrial Re-
search, semi-technical-scale plant____________ 822
Destructive hydrogenation. See Procedure;
Specific material.
Diesel engine:

2391

Development________ . _______________ 2052
Use in hydrogenation_____ P-2670, P-2673, P-2674
Diesel fuel:
- Production:
Blending hydrogen-poor oil with hydrogen-
richoil _ _ _ _ o _______ P-4033,

P-4034, P—-4496, P-4501, P-4502, P-4770,
P-4771, P-5205, P-5568, P-5915, P-5916,
P-5918, P-5923, P-5925, P-5926, P-5929

Dissolving bitumen in oil_______ P-3519, P-5482,
P-5899, P-5915, P-5917, P-—5919 P-5922
Extraction and hydrogenatlon ________ 390 2155,
P-3616, P-3811, P-4495, P-5924, P-5927
Hydrogenation of distillates_____ P-4421, P-4630
Mixing extraction solids with oil . _______ P-4505
Pasting coal with liquid fuel._____________ 497
Properties_______________ o ___ 390,
1470, 2264, P-3144, P-5900, P-6005
Diphenyl__ _________ . P-4724
Discharge. See Feeding and discharging
material.
Dispersion agents_____ _____________________ P-3521
See also Bitumen, diluting agent; Catalyst,
suspension.
Distillation:
Carbonaceous material ___________________ P-4580,

P-4729, P-5027, P-5028, P-5039, P-5187
P-5291, P-5597, P-5598.

Products of coal and petroleum hydrogenation_ 26
850, 1353, P-2728, P-2729, P-2730, P-2944,
P—2989 P—2990 P—3151 P-3152, P-3415,
P—3476 P—3573 P—4110 P—4424 P—4768
P—5389 P—5423 P—5514 P—5581 P—5582
P——5648 P-5686, P—5805 P-5977.

See also Coa,l dlstlllatxon Products, working up

Dryingoil_________ . 1324, P-—3533
Durain. See Coal, properties.
E
Economies:
Accounting in hydrogenation___________ 1828, 1829
Australian Government report on hydrogena-

tion_ _ __ o ____:_ 325
Britain, situation. 129, 226, 437, 502, 853, 1379 1627
Chemical industry and 'the oil problem ______

Coal hydrogenation______________________. 135
144, 165, 171, 191, 202, 224, 287, 293, 308, 351
382 577 584 649 676 697 773 824 839 852
989 1314 1395 1515 1553 1772 1816 1839
1956 1971 1980 2080 2168 2169 2195 2279.
Coal reﬁmng under hlgh pressure _ _______.__._ 1331
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Ref. No.
Economics—Continued
Comparison of major processes for synthetic
liquid fuels_____________________________ 474
698, 700, 701, 835, 1511, 1581, 2069
See also Reviews.
Difficulties in building large-scale industry___ 182
Estimated cost of plant________________ 1065, 2235
Fuels manufacture______ 894, 1591, 1961, 2134, 2246
Future trends_ ________ 173, 534, 719, 732, 783, 2421
Gasoline from coal________ 167, 611, 863, 1878, 2018

327,
1007, 1516, 1844, 1953

Hydrogenation vs. high-pressure gas_________ 119
Liquefaction of coal _________ 256, 265, 266, 513, 514
Military aspect, synthetic fuels problem _____ 193
National planning_ . _________ 361, 1082, 1218, 2456
Native oils in relation to synthetic oils._ . ___ 934
Natural gas, coal, oil shale as sources of liquid

fuels_ . _____ . _____ 1562

Review of hydrogenation possibilities__ 90, 107, 665,
723, 856, 1108, 1882, 1978, 2036, 2380 2446

Summary of data_. ... 7 0, 971
Taxation___________________ 330, 1157, 1584, 1687
Electric field, in hydrogenation_ ____________ P-2507,

p-27 36 P-2835, P-2837, P-2839, P-3028,
P—3029 P—3030 P—3080 P-3081, P-3082,
P—5544 P-5545, P—-5605 P-5869, P-5884,
P—5885 P——5886 P—5887 P—5930 P-5931,
P-6021, P-6059, P—6060 P—6061.

Electrode carbon____ . ____ 476, 481, 1072, 1966,
P-2663, P-2924, P-2938, P—2953 P-4067
Emulsifiers________________________ P—6013 P-6014
Emulsions_________________ P-2632, P—4234 P-6023
Equipment:
Agitators_ _______________________________ 329,

1246, 2251, P-2619, P-2620, P-2622, P—2624
P—-2625 P—3412 P—3535 P—3712 P—4106
P—4559 P-5012, "P-5660.
See also Procedure, agxtatlon
Autoclaves. See Converters.
Bands for high-pressure hollow vessels_ _ ___ P-3226
Centrifuges___.______ 2233, P-2505, P-2506, P-2568
Closing valves.__________________ P-3299, P-3300
Closures for pressure vessels________ 28, 1397 1430,
P-2626, P-2653, P-2848, P—2849 P—3301
P—3302 P-3637, P—3982 P—4694 P-6046.
Coatings. See Corros10n Equlpment liners.
Compressors__ 1327, 2201 P-2671, P-2675, P-4928
See also Diesel engine, use in hydrogenatlon

Condensers ________ .. ___________________ P-2617
Converters. See Converters.

Coupling for high-pressure tubing__________ P-2881
Decompressor. . _________________________ P-4779
Distillation_ . _________________________ P-3198
Driers_____________________________ 125, P-5874

See also Coal, drying.

Electrieal . _______________________________ 2493
Feeding or discharging devices____________ P-2540,

P-2744, P-3104, P-3296, P-3516, P—3561
P-4294 P-4301, P—5705 P-5908.
See also Feedlng and dlscharglng materials.
Filters:

Candle_______________________________ P—5867
Ceramic.______________________________ 481,
804, 874, 875, 876, 1448, 1966, 2016, 2232

Discharge arrangement for pressure filter___ 2009
Dorr o _.___ 1826, 2232
Jung______________________ 106, 875, 1826, 2033
Rotary vacuum diaphragm.____________ P-3564
Schumacher____________________________ 2074
Wolf eell._________ . ____ 2232
Flanges._ __ _____________________ P-3637, P-4244
Foam plates_ - _ _________________________ P-3312
Gas distributors__________________ P-4973, P-4974

Gaskets_._______________________________ 1277

Ref. No.
Equipment—Continued

Grinding___________________________ - 808, P-2907

See also Procedure, coal preparation.
Halogens removal _______________________ P-5341
Heat control ___________________ P-2637, P-2687,
P-3473, P-4114, P-4769, P-5644, P-5710
Heat exchangers_ . ____________________ P-2743,

P-2904, P-3015, P-3602, P-3603, P-3964,
P-4913, P-5574, P-5848, P-5920, P-5921.
See also Heat transfer.
Hydraulic press__________ P-4924, P-4927, P-4930
Hydrogen-resistant. See Steel.
Joints, high-pressure_______________________ 644
. 1277, 1398, P-2651, P-2654

Laboratory-scale. . _______________________ 464,

568, 1400, 1626, 2365, 2369, 2386

Levee control_____ P—2745 P—2747 P—3801 P—5853
Liners:

Aloy oo .. P-3477

Aluminum or alloy_ 815, P—3717 P-4037, P-4791
Avoiding separation of carbon and soot___ P-3225

Cadmium or alloy______________ P-4459, P-4531
Carbon._____________ .. __. P-3198
Chemically resistant___________________ P-2537
Chromium, molybdenum, iron, or lead . .. P-3609,
P-3703
Copper, aluminum, and special allo
steels_ . ___________ P-3717, P-4712, P-5251
Enamel ______________________________ P-5516
Glass___ o ___ 1018
Graphite_ ____________________________ P-4963
Hydrogen-resistant. See Corrosion; Steel.
Manganese bronze_____________________ P-3387
Metal coating by decomposition of car-
bonyls or alkyls____________ P-2840, P-2841
Metal sulfide coating___ ________________ P-2843
Molten metallic chloride, caustic soda, or
potash_ __________________________ P-2705
Nickel alloy - - - _______________________ P-5125
Removing nonresilient inner liners from
pressure vessels_ _ _ ________________ P-2853
Safety .. _ .. P-6069
Silicon or titanium.____________________ P-4253,
P-4267, P-6028, P-6029
Silveroralloy_ _______________________ P-2844,
P-3193, P-3305, P-4397, P-4436, P-4590
Steel. See Steel.
Tantalum_____________________ P-4526, P-4537
Three-layer_. ______ . ___________..____ P-5794
Zinc alloy____ . ._______ P-3199, P-4115, P-4295,
P-5132, P—5449 P—5450 P-5451
Zine vapor__ _____________ 1994 P—4527 P-4539
Mixers________._____ 1467, P—2685, P—2686, P-3102
Optical . ___ o _____ 1883
Ovens. _ o 754
Packing_________________________ P-4245, P-4932
Pipes. See Equipment, tubes.
Preheaters_ ______________________.______ P-3486,
P-3608, P-4776, P-5120, P-5206
Tube bends. _________________________ P—3201

P-3202, P-3211, P-3536, P-3537, P—3793
P—-4280 P-—4577 P—5254 P—5516 P—5518
P—5520 P-5535, P—5627 P—5628

See also Problems.

Pressure:

Control, mathematical considerations__ 1232, 1471
Design and construction_ _ ________ 151, 465 641,

650, 1341, 1396, 1437, 1929, 1964, 2272 2355
Gage UDES - — oo P-3942
Measurement__________ P-3200, P-3852, P-5898
Regulating_ . __________ P—2649 P—2650 P-4909
Releasing__ . ___________________ 1232, P—3048

P-3052, P-3984, P-4481, P-4482, P—4780
P—4864 P—5888 P—5889 P—5909 P-5913.
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Ref. No.
Equipment—Continued
ressure—Continued
Safety devices_ - . ___ . __ oo __ P-4202,

P-4203, P-4204, P-5734, P-6069
_________________________________ 2,
651, 1778, P-2511, P-2655, P-3025_ P—3308
P—3309 P—3623 P—3624 P-5014, P—5650
P—5661 P-5799, "P-5912.

Vessels. See Pressure vessels.

See also Safety.
Pumps._________ P-2828, P-2829, P-2838, P-3618
Pumpvalve.___________________________ P-4291
Pyrometer-well assembly _________________ P-2852
Reaction coil ____________________________ P-4154
Refractometer____________________________ 2081

‘Relief devices. See Equipment, pressure.
Rupture disks__________________ 270, 1077, P-4201
See also Equipment, pressure.
Separators_________________________ 805, P-2887,
P-3046, P-3105, P-3441, P-3471, P—4325
P—4391 P—-4434 P-—4903 P—5300 P-5852,
Stills_ o __. P—4785 P-5840
Thermocouple____________________________ 2231,
P-3517, P-4601, P-4650, P-4717
Tubes. See Converters; Equlpment, preheaters
See also Plant design; Steel.
Europe, synthetic fuel 1ndustry _______________ 618
666, 774, 1404, 1652, 1764, 1769, 1787
Evag Coo________________________________ 718
Extraction. See Coal, extraction; Procedure,
solvent extraction.
F

Falmouth Committee Report____._____________ 427
Fatty acid____ 1237, P-2593, P-2636, P-4749, P-5863

See also Coal, extraction.
Fauser process______________________________ 865
Fecal matter, hydrogenation_ _ ______________ P-5712
Feeding and discharging material.___ P-2540, P-3104,
P-3490, P-4155, P-4192, P—4294 P-5704

Discharging_ . ___ P-2544, P-2652, P—3136 P—3621
P-4190, P—4191 P—4198 P—5909 P-5913
Feeding________________________________ P—2618

P—2647 P-2748, P-2969, P-2970, P—3156
P—3157 P—3159 P—3561 P—3562 P—4l52

P—4301 P—-4327 P—4339 P-4952, P—5021
P—5731 P-5849, P—5964
Gases____._____ P—3312 P-3279, P-4939, P-5527
Liquids__________________.____ P—3464 P—4410

Powdered material ____________________ P-3074,
P-3794, P-3795, P-3796, P-3797, P-4954
P—2744
P-2983, P-2984, P-3055, P-3073, P—3296
P-—-3516 P—3622 P—3997 P—5705 P—573l

P-5908.
Sampling lag and purging time_____________ 1227
Transfer of material to separators.________ P-3755,
P-5307, P—53 12
Fermentation_ _____________________________ 1403
Field Information Agency, Technical:
Final Report:
No.299. . __. 668, 684
No.422_ .. 669
No.611_ . ______ .. 1327
No.617__________ ... 2016
No.729________ . 1966
No. 741 _____. 2108
No.952_ . 2109
No. 1067__ _ _____ . 1964
No. 1136 _ o _______ 2199
Reel:
B-4, frames 6428—6440 __________________ 579
0—28 frames 405-409_ ______________ 1103, 2075
0—28 frames 491-495_ __________________ 3
K—28 frames 6470-6485_________________
Technical Bulletin, T-27____________. ___ 684, 1689

Ref. No
Fillers. See Softeners.
Filtration:
Coal-hydrogenation let-down._ ... .________ 2232
Experiments with hydrogenation residue._. .. 804
Frese process____ - ______________________ 1966
Removal of reactants for better filtration___. P-4619

Welheim coal-extraction plant___ 873, 874, 875, 876
See also Equipment, filters; Residues; Waste

water.
Finland, synthetic fuel industry ... _..___.__. 461
Fischer, F., review of work_ . ______________ 486, 920
Flscher-Tropsch Process_ _ _______________.____ 191,

331, 341, 398, 507, 861, 895, 911, 992, 1083
1187 1368 1482 ]511 1518 1561 1628 2006
2042, 2069, 2176 2396, 2422,
Eeonomies - oo 1655
See also Reviews.
Florentin, review of work____________________ 957
Floridin catalyst________________________ 1416, 1967
Fluid flow._ _ . _____________________________
Fluoranthene. See Polynuclear and polyeyclic
compounds.
Fluorine. See Catalyst, activity; Silicon cata-
lyst.
Flu)(,)rine catalyst__________ P-3238, P-3239, P-3286,
P-3960, P-3961, P-3966, P-3971, P-3972
Foaming. See Problems.

Formates:
In hydrogenation____________________ 749, P—2846
Use, assolvents._________________________ P-3856
P-3908, P-4761, P-4904, P-4905
Formic acid esters_ __ ______________ P-3571, P-4119
Fossil fuels, hydrogenation__________________ P-5858
France, synthetic fuel industry_______.________ 109,

143, 211, 341, 612, 863, 864, 869, 1013, 1084,
1126, 1151, 1599, 1637, 1754, 1868, 1871, 2356.

Béthune and Liévin_______________________ 116
Compagnie Centrale d’Hydrogenation et de
Synthése_____________________ 1801, 1804, 1810
Compagnie Frangaise des Essences Synthéti-
ques, Liévin______________ 108, 1220, 2002 2254
Development, program.__ _______________ 8 446,

449, 550, 636, 1124, 1222, 1761, 2278, 2301
Lignite, utilization .

Statistical outline_ - _______________________ 332
Fuel:
Compression-ignition engine_______________ P-2818
Distillation produets_ _____________________ 2472
From animal and vegetable matter__________ 249
Heavy-oil motor_________ P-3576, P-3808, P—5247
Internal-combustion engine_______________ P-3142,
P-3805, P-3806
Methods for increasing supply .. _______ 592
Powdered . ________________ . ____.__ 117,

P-3579, P-3580, P-3924, P-4116, P——4117
P—4118 P-5492, P—5493 P-5502.

Powdered carbon treated ~with nitrogen
oxide . . - - . —-3882
Utilization______________ o _____ 521
See also Economics; Reviews.
Fuel oil:
Flowchart. _____________________________ ©2011
Hydrogenation_ __________ 702, 1297, 1907, P—6059
Produetion_____________________________ P-2547,
P-3577, P-3578, P-3616, P-4072, P-4503
Stabilization__ ___ P—4504 P—4586 P—5188 P-5196
Fuel Research Board. See Great Britain syn-
thetic fuel industry; Molybdenum catalyst;
Tar hydrogenation.
Fuel Research Station, coal-hydrogenation
plant___________ .. 124
Fusain. See Coal, properties.
Fused-metal oatalyst ______________________ P-5523,

P-5524, P-5525, P-5526
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Gas: Ref. No.
Hydrogenating gases:
Preparation____________________________ 328,
1369, 1482, 2427, P-2580, P-2582, P-2585,
P-2753, P-2754, P-2761, P-3677, P-3722,
P-3762, P-4399, P-4666, P-4921, P-5088,
P-5521, P-5579, P-5878.
Purifieation_ _________________________ P-2886,
P-3430, P-3670, P-4189, P-4560, P-4767,
P-4993, P-5367, P-5368.

Natural___________________________ 1562, P-2641
Produection__________ _____________________ 1699,
1817, 1910, P-2760, P-2761, P-2762, P-2764
Recovery_ _ o ______.____ P-3407,
P-3419, P-3699, P-3770, P-3771
Separation_________________________ 282, P-3547,

P-3081, P-4199, P-4334, P-5331, P-5934
See also Equipment, separators.

Superheating____________________________ P-4975

Thermal treatment. . ____________________ P-3668

See also Hydrocarbons.

Gas oil:

Destructive hydrogenation_ ________________ 1001,
P-2536, P-4389, P-5124

For starting heavy-oil motors_____________ P-3584,
P-3585, P-3904, P-5247

Hydrogenation_ . _________________________ 320,

375, 1296, 1554, 1700, 1717, 2097, P-2961
P—3066 P—4350 P—4734 P—5093 P-541 1
P—5542 P—5580 P—5617 P—5618 P—5647
P—5831 P-5835, P—5871 P-5872.

Gasoline:

Analysis_____________________________ 85, 94, 381
546, 619, 1020, 1021, 1452, 1485, 1594 1688
1848 1940 2025 2221 2351 P—3143 P-3593

Antiknock’ 1mprovement _________________ P-2949,
P-3109, P-3174, P-3190, P-3398, P—3667,
P-3786, P-3789, P-3790, P-3809, P-3885,
P-3888, P-3889, P-4001, P-4011, P-4059,
P-4353, P-4588, P-4591, P-4603, P-4608,
P-4638, P-5965.

Aviation________ 318, 319, 667, 1503, 1564, 1723,
2381, P—-4362 P—4500 P—4604 'P-5174

Benzol addition_________________________ P-3221,
P-3595, P-3597, P-3909, P-3950

Blending_ ... ___________________________ P—-3178

P-3228, P-3229, P-3806, P-3809, P-3871,
P—-3875 P—3877 P—-3878 P—3890 P—4034
P—4628 P-4629.

Cannel coal 88 SOUTCe. - oo oo oo 1181
Dehydrogenation______ . _________
Desulfurization____________._ 1571, 1572, 1573 5733

See also Sulfur, removal.

Knock testing._ - _____ . _________ 2118
Octane rating_ _ _________________ 1180, 1776, 2354
Production:

Aldehydes and ketones, condensation__ P-4054

P-4055, P—4056 P-4060, P—4061 P-5250
Ammonia, mtrogen bases or phenols added

during hydrogenation________________ P-4413
Anthracene, hydrogenation_ ____________ P-2769
Aromatic hydrocarbons from naphthenic

gasolines___________________________ P-3324,

P-3325, P-4013, P-4016, P-4017, P-4347
Asphaltic materral hydrogenatlon _______ P-4358,
P~4508

Brown-coal tar, hydrogenation____________ 1833,
. 1967, 2344, P-5924

Catalytic eracking . __________________ P-2563,

P-2883, P-2971, P-3176, P-3355, P—3356
P—4035 P-4057, P—4076 P—4092 P-4742.
Catalytic hydrogenatlon under pressure___. 379,
826, 1701, 1849, P-3430, P-3653, P—4058

P—4092 P—4589 P—4739 P—4740 P-4848.

Ref. No.
Gasoline—Continued
Production—Continued i
Coal hydrogenation. - . ___ o oo __. 536,

537, 620, 784, 1377, 1477, 2339, P—2945
P—3822 P—387O P—3876 P—4053 P-4715.

Crude oil, hydrogenatlon _______________ P-5757
Flscher-Tropsch product, hydrogenation__ 1;-4‘;17253
—474
Fractionation, by selective solvents______ P-3807,
P-3811, P-4517

From liquid hydrocarbons containing oxy-
gen and nitrogen___________._ P-3167, P-4063
Heavy oil, hydrogenation_________ 1818, P-2530,

P—2742 P-2819, P-3064, P-3185, P-31 86
P-3188, P—4062 P-4631, P—4705 P-4916,
P—5583, P—5584, P-561 7 P—5759 P——5789
P-5816, P-6024.

Hydrocarbons, saturated, hydrogena-

tion_ __ .o ____ P-5154, P-5608
International Hydrogenation Patents,

methods_ - _ e 630
Lignite, hydrogenation_ . - ______oooceaaal 2227

Liquid hydrocarbons, hydrogenated in vapor 3100,
. P-3222, P-4351, P-5079, P-5391, P-5537
" Liquid,phase recycle hydrogenatlon ______ P-5602
Melamid PrOCESS. o oo omdccceeeeeee 244
Methods, comparison.________.___________ 227,
354 670, 744, 845, 1042, 1061, -2006, P-3995
Middle 011 hydrogenatlon ________________ 657,
P—3180 P-3189, P-3594, P-4002, P—4012
P—4083, P—4084 P—4355 P-—4356 P—4359
P-4360, P—4492, P—5234, P—5248, P—5444,
P-5546, P-6010.
Destructive_________ P-2986, P-3175, P-3892,
P-4352, P-4507, P-4509, P-5003, P-5665
Mineral oil, hydrogenation__.___________ P-4379
Paraffin, hydrogenation_______________ 373, 2392
Petroleum product, hydrogenated without
eracking____________________________ P-5081
Phenolic products and neutral oils, hydro-
genation____________________ P-3121, P-3122
Polymers, higher, depolymerlzatlon-hydro-
genatxon ____________________________ P-3145
Raw material, catalyst, and method of
working, effect____ . ___________________ 1854
Residue, hydrogenation__________________ 377,
380, 564, 2429, P-3886, P-5189
Tar, hydrogenation_ _ ___________________ 85,
564, 1728, 1940, P-3183, P-3184, P—5927
Varga process . _ - oo 1238
Purification_ _____________________________ 830,
P-3035, P-3891, P-4123, P-4125, P—-4126
P—4131 P-4638, P—5378 P—5391 P-5995.
Recovery, from gases______._______ P-—3110 P-4216
Refining______ . ___________________ 1483 1543,
1544 P-3165, P-3880, P-4182, P-4183, P—4609
P- 5249 P—6002 P—6003 P-6004.
Reforming_______________ P—4187 P-4274, P-5786
Resinification, control - _ _________________ P-3872,
P-3884, P-3887, P-3893, P-3894, P—4019
P——4020 P-4021, P-4607
Stabilization_ _ ___________________________ 1174,
1822, P-2559, P-2798, P-3808, P-4354,
P-4593, P-4594, P-4610, P-4611, P-4665,
P-4778, P-5175, P-6041.
Thermal oxygen, treatment_______ P-3883, P-5925

Gelsenberg Benzin A.-G., Gelsenkirchen_______ 477,
1109, 2233, 2241

General references:
Bergius, F., Die Anwendung héher Driicke
bei chemischen Vorgingen und eine Nach-
bildung des Entstehungsprozesses der
Steinkohle - _ __ . . 148
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Ref. No.
General references—Continued
Berthelot, C., L’Industrie des combustibles
liquids________________ . _________ 220
Berthelot, C. and Hot, M.:
Carburants de synthese et deremplacement. 235
Modern Technique and Economics of Syn-

thetic Fuels__________________________ 236
Technical and Economical New Synthetic
Fuels________________________________ 237
Beuschlein, W. L., Studies in Hydrogenation
of Certain American Coals_______.._____ 239
Dodge, B. F., Rogers’ Manual of Industrial
Chemistry _ . ___________________________ 569
Ellis, C., Hydrogenation of Organic Sub-
stances.__.____ . _________-________ 632
Fischer, F., Conversion of Coal into Oils_.___ 738
Fnedma.nn, W., Die Verflissigung der Kohle
nach Fr. Berglus ________________________ 809
Hilditch, T. P. and Hall, C. C., Catalytic
Processes in Applied Chemlstry ___________ 1027
Lowry, H. H., Chemistry of Coal Utilization__ 1447

Mertens, ‘E. and Massinon, J., Les Grands
problémes actuels de la chimie de la houille_. 1513

Newitt, D. M., Design of High-Pressure Plant

and the Propertles of Fluids at High Pres-
SUF€. _ . 1625

Sachanen, A. N., Conversion of Petroleum—

Production of Motor Fuels by Thermal
and Catalytic Processes__________________ 2022

Germanium catalyst _______________________ P-4
P-4652, P-5127, P—5284

Germany, synthetic fuel industry:

Anthracite__ .. _______________________ 1009, 2311
Berginization._._________________ 1795, 1855, 2080
Blechhammer_ ___________________________ 1055
Bombing. - - _______ o ________ 430, 638, 1805
Briox_ o ____ 1056, 1811
Chemische Werke, Hiils_ _ _________________ 979

Combined Intelligence Objectives Subcom-
mittee, summary of information. 1885, 2238, 2240
Deutsche-Bergin A.-G_____________________ 927
Development and plant construction.________
327, 440, 442, 452, 483, 498, 798, 849, 859, 881
907 909 973 1017 1152 1162 1632 1658
1659 1660 1751 1759 1762 1767 1791 1999
2054 2062 2267 2310,

Four-year plan_ ____-_-___-__-___-_--;-___ 499
Future_ ______________________________ 432, 1864
Historical discussion_ _ ___________.________ 1861
Low-pressure process, development__________ 2060
Low-temperature carbonization_____________ 482
Mannheim_______________________________ 1434
Process__________________________________ 333,

341, 408, 410, 438, 448, 456, 585, 667, 803, 913
926 1047 1052 1053 1057 1061 1068 1109
1161 1314 1433 1496 1522 1708 1760 1765
1768 1777 1847 1857 1957 1994 1995 2001
gggg 2047 2066 2109 2241 2247 2266 2329
Produetion______________________________._ 211,
326, 327, 383, 447, 450, 473, 617, 622, 639, 857
1000 1226 1276 1346 1391 1427 1431 1596
1657 1752 1753 1758 1766 1788 2149 2317
Raw material .. . 147,
439, 443, 489, 506, 570, 1797, 1800, 2248, 2447
Ruhroel operatxons, Welheim_ _ 426 668 1966, 2014

Silesia___________________________________ 718
Technical development review_____ 1382, 1859, 1990
Wesseling__ - __________________.________ 1557
Glycerin__________________________________ P-4128
Grain, hydrogenation_ _____________________ P-4681
Graphitic acid catalyst______ P-3606, P-4456, P-6031

Great Britain, synthetic fuel industry:

Alternative fuels__________________________ 2295
Billingham plant__________________________ 91,
201, 206, 310, 858, 900, 910, 912, 1125, 2154
Coal hydrogenatlon development by Impenal
Chemical Industries, Ltd . . ______________ 907
Economic aspeets__ ______________________. 226,
266, 267, 330, 427 437, 616, 925, 1813
Fuel Research Boa.rd reports______________. 938,
939, 940, 941, 942 943 944, 945, 946, 947, 948
949 950 951 1779.
Petroleum hydrogenation processes, Interna-

tional Hydrogenation Co., Ltd__-____._____ 629
Possibilities, fuel from coal______________ 583, 1548
Process_ - _______________________________ 211,

309, 341, 414, 490, 613, 851, 902, 926, 936, 937
962 1121 1373 1585 1598 1710 1781 1782
1981, 2129, 2131.
Produection_______ 615, 1115, 1763, 1783, 2298, 2300
Program____ __________________________. 181,
417, 458, 503, 614, 893, 953, 1107, 1533, 1600
1712 1756 1770 1789 1799 1807 2132 2305

2444,
Raw material - _______________________ 1372, 1586
Research_ __ ______________________ 304, 305, 306,

307, 393, 415, 416, 820, 935, 2063, 2274, 2275
See also Impena,l Chemmal Industnes, Ltd..
Billingham.

Greece, synthetic fuel mdustry _______________ 2371
GUM e e e P-3787, P-4074
H
Haber-Bosch process. - - oo oo ceccoeee o 628, 1330

Halogen catalyst:

Alumina support_ . _______ P-5617, P-5618, P-5619
Catalytic splitting, hydrocarbons_____ P P-6032
Extracting coal, peat, bituminous shale____ P-3240

Fuel oil, from middle oil_______-__________ P-5416
Halides other than chlorides_ _____________ P-5509
Hydrogen halide________________________ P-3694,
P-5399, P-5401, P-5402, P-5403, P-5404
Hydrogenating carbonaceots materials____ P-27 95,
' P-3698, P-3701, P-4344, P-4528, P—4529,
P—4540, P—4653, P—5223 P—5392 P-5393,
P-5394.
In coal hydrogenation_____________________ 304,

P-3057, P-3605, P-3758, P-3826, P-4378,
P—4441 P-5354, P—5396 P-5414.

In destructive hydrogenation__' ___________ P-3130,
P-3400, P-3451, P-3465,
P-4412, P-4442, P-4450,
P-5276, P-5279, P-5284,
P-5742,

Metal halides_____ .. ____________ P-2521,
P-3943, P-4435, P-4488, P-4525, P-5112,
P—512l P-5287, P—5468 P-5690.

Pressure extra,ctlon, coal or shales__ P-3935, P-3938

Reduction produet as binder______ P—5427 P-5428
Sulfactive catalysts, contaminated by halo-
0= + VPR P-5536
Sulfur compounds .. __.___.________ P-5357
Tin ammonium chloride, with halogen_____ P-5141
Treatment with sulfur_ . _ . _______________ P-5024
Halogens:

In prehydrogenation treatment.___. P-3605, P-4760
Influence on temperature in coal combustion_ 1336
Removal from products_ ________________. P-5341
See also Products, working up.

Hearings. See United States, synthetic fuel
industry.
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Ref. No.
Heat:
Control:
Agents. See Heating and cooling agents.
Circulation of material . _______________ P-2714,
P-2976, P-3962, P-4153, P-4156, P-4409,
P—4463 P-5723, "P-5847.
Cooling and recychng material___ P-4423, P-455]
Mixing materials differently susceptible to

hydrogenation__ ____________________ P-4429
Reducing pressure. ____________ P-2691, P-3613
Retarding heat input__________ P-2560, P-3724,

P-3927, P-4477, P-4483, P—4510 P—4511
Superheating, preventlon _______________ "P-3007
P-5252, P-6009
Varying rate of supply of reactant_______ P-2709
Wound pressure lines_ _ ________________ P-4114
Destructive hydrogenation, heat of reaction__ 24
Effect of preheating on yield_ ______________ 2164
Efficiency:
Calorific value of hydrogenation products.. 296
Coal hydrogenation.________________ 2135, 2443
Evolution, in hydrogenation of organic com-
pounds._ . _____._________________________ 1411

Recovery. See Heating and cooling agents.
Transfer:
Bibliography ______________________.._._
Effect on reactor design_ _ _ ______________
Heat conductivity of metals______________ 1429
Indirect heat exchange in spaces between
reaction zones_______________________ P-4374
See also Equipment, heat exchanger.
Treatment_______________________________ 14,
15, 2196, P-2529, P-2598, P-2857,
P—2982 P—B435 P-3466, P-3813,
P—4264 P—4624 P—5032 P—5136
P—5254 P—5381 P—5439 P—5446
P—5548 P-5981, P-5984.
With grmdmg friction__________________ P-2553
With reactantsfloated on liquid. . P-2899, P-4272
Heating:

Carbon compounds_ ______._______________ P-4625
Catalyst_ _______________ P-2648, P-5090, P-5724
Coals to distend particles_._______ P-3496, P-3718
Hydrogen______________________________ P—2588,
P-2713, P-2796, P-2978, P-3054, P-3928,
P—3964 P—4171 P—4174 P—4402 P-4458,
P—4802 P—-5226 P—-5438 P—5439 P-5679,

P—5842 P-5850, P-5852.
See also Heatmg and cooling agents; Pro-
cedure, prehydrogenation.
Raising temperature in direction of catalyst
flow_________________. P-3587, P-3588, P-3589
Under pressure__________________ P-2627, P-3501,
P-3610, P-3612, P-3613, P—4104 P-5658
See also Equxpment prehea.ters
Heating and cooling agents__ __ ____________ P-2774,
P-2815, P-2831, P-3036, P-3449, P—4377
P—4407 P—4444 P—4480 P—4524 P—4546
P—4900 P-5803, P-5845.

Ammonia________ P—4396 P-4451, P-5182, P-5183
Electrical means__ P—3927 P—4835 P—5612 P-5676
Hotgases.__.____________________________ 927,

P-2578, P-2605, P-2611, , P-2831,
P-3420, P—3968 P—4563, P-4668, P-4810,
P—5574 P-5828, P—5846
Hot metal _____________________________ P-5876
Hydrogen_________ _____________________ P-2587,
P-3037,
P-3749,

P—5685
Ieeo o ... P-5930

Oxygen-contalmng compounds_________ P-3065,
P-3424, P-3716, P-5207, P-5208, P-5209

P—-4775
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Heating and cooling agents—Continued
Reactants and produets__ _______________ P-3061,
P-3469, P-3611, P-3741,
P-3964, P-4171, P-4174, P-4289,
P-4907, P-4995, P-5128, P—5382
P-5383, P-5603, P-5649, P-5685, P—5724
P—5848 P-5852, P-6070.
Steam._________.__ P—3469 P-3729, P-4896, P-4897
Water_ . ________________ P-3314, P-3463, P-3604
Hiag hydrogenation plant, Manchukuo._______ 1211
Hibernia, Germany, plant____________________ 909
History:
Bergius process__ . _______________________ 166,
180, 183, 184, 421, 643, 1158, 1382
Hydrogenation, developments ______________ 1131,
1132, 1134, 1138, 2101, 2140
Petrol-by-hydrogenation, Swiss not German
invention, claims_ __ ____________________ 1809
Petroleum, natural and synthetic__ 2096, 2336, 2425
Rumania, crude-01l products, studies________ 2242

Syntheses new chemical ___________________ 2503
See also Bibliography; Reviews. :
Hokkaido plant, Japan__ . ___________________ 82
Humic acid:
Hydrogenation_ ______________________ 1682, 2335
In coal combustion___ _____________________ 1336
Production.___ . _____________________ 1874, 1875
Hungarian Hydrobenzine Co. (Magyar Hydro-
benzin Rt.) . _____________________________ 420
Hungary, synthetic fuel industry._____________ 420,
1323 1988, 2342, 2343, 2345
Hydrate catalyst_ __ ________________________ 1078
Hydride catalyst_._____ 1079, 1080, P-3120, P-3153
Alkali and alkaline-earth metals___ P—5692 P-5693
Hydriodic acid, reducing action________ 238, 752, 2453
Hydro Patents Co_ _____________________ 1111, 1592
Hydrocarbons:
Analysis_ ________________________________ 409
Cracking_ P-4148, P-4238, P-4390, P-4683, P—4739
Dehydration____________________________ P-3278
Halogenated - - ___ . _____________________ P-3599
Hydrogenation._ __________________________

982,
1041, 1129, 1566, 1613, 1675, 1683 1909
2056 2204, 2209 2212 2484 P—2518 f’—2519

P—2520 P—2571 P—3006 P—3029 P—3l77
P—3191, P-—3214, P—3323, P—3442, P—3444,
P-3446, P-3467, P-3643, P-3650, P-3669,
P-3696, P-3873, P-3881, P-3970, P-4089,
P-4535, P-4578, P-4765, P-4766, P-4877,
P-4927, P-4985, P-4986, P-5588, P-5748,
P-5804, P-5806, P-5859, P-5860, P-5937,
P-6024, P-6052.
Alkaloids. _____________________________ 1216
Aromatics, fused-ring polynuclear_________ 1460
Benzene_ ________________.______________ 609,
1490, 1491, 1904, 1905, 1919, P-4016, P—4017
P-5582.
Beta—naphthol to beta-decalol . ___________ 1417
Biphenyl derivatives_ ___________________ 1567
Biphenylene oxide and related compounds_ 984
Butene polymers_______________________ P-4581
Coal . _ . 1216
Cyclohexane and cyclopentane___________ 395,
1233, 1629, 1630, 1906, 1916, 1917
Decalin______ . 459
Di-isobutylene_ . _____________________ P—3520
Dodecane__ - __ __________ . _____. 1459
1-Heptene and heptane__________________ 1631
Hexahydromesitylene____________________ 1915
Ketones._ . . P-4078
Liquid alkene polymers_________________ P-4579
Naphthalene_____________________.______ 1459
Naphthalene derivatives_________________ 1567

Naphthas___ . P-4581
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Ref. No.
Hydrocarbons—Continued
Hydrogenation—Continued
Naphthenic and aliphatic mixtures______ P-4016,
P-4017, P—4103
Nitrobenzene . _ .. _ .o 1216
Propylene _ _ ___ o P-4173
yridifie- - - o e 2243, 2331, 2332
Quinoline______________________________ 193
Tetralin_______________________________ 1459
Toluene. . _______ o ______ 1918
Unsaturates, polymers of _______________ P-3284,
P-4381, P-5854
Preparation_______.______________________

536,
537, 955, 1247, 1886, 1997, P-2581, P—2592
P—2601 P—2603 P—26(17 P-2608, P—2876
P—32l3 P—3215 P—3216 P—3220 P—3332
P—3646 P—3659 P—3663 P—3672 P—3732

P-3819.
Butane..________________________ 1463, P-3802
Cyelie_ .. _____________________ P-3360, P-5030
Gaseous compounds from liquids________ P-3654

P-4206, P—5256
Heating gases absorbed by washing. oils__. P-5716

Nitrohydrocarbons from hydrogenation
products__________________________ P-4010
Propane_________________________ 1463, P-3802
Reduction of organic compounds________ P-2539,
P-2543
Purifieation_________________________ 579, P-4578

See also Sulfur, removal.
Rearrangement, low hydrocarbons with straight
or branched chains._____ P-3095, P-3096, P-4038
Recovery of aromaties___________________ P-3218,
P-3219, P-4013, P-4103, P-4158, P—4193
P—4209 P-4225, P—4513 P—4516 P-5197.
Separation from gas mixtures____________ P-4213,
P-4258, P-4641, P-4846, P-5317, P—5445
P—5447 P-5990.
See also Equlpment separators; Slurry, coal-
oil; Waste gases.

Hydroformmg process___________________.____ 525
Hydrogen:
Adsorption_ _____________________ 797, 1045, 2435
Carriers._______________________________ P-4728
See also Specific compounds.
Coal ratio._______________________________
P-3945, P-3946, P-3976, P-4031, P—-5928
Determination, in gases____________________ 2419
Diffusion, in metals_ ______________________ 2142
Effect of:
Concentration on hydrogenation catalyst__. 1613
Purity in destructive hydrogenation of shale
oil L ____ 1531
In fuel make-up_ . ________________________ 954
Nascent_ ________________________________ 671,

P-2873, P-2874, P-2875, P-3027, P—4902
P—5110 P-5111, P-5903.

Oxygen- contammg _______________ P-4542, P—5145

Production_______________________________ 154,
158, 894, 1715, 2019, P-2987, P-2991, P—3691
P—-3750 P-4081.

Alcohols as hydrogen-evolvmg materials_. P-6072
Alkali-metal reaction-___ P-4995, P-5938, P-5940
Anthracite agglomerates, carbonization. _ 207 217
Decomposition, sulfur compounds_______ P—2876
P-5563, P-5564, P-5565, P-5566, P-6049

Electrolys1s _______ 1067 P—5868 P—6021 P-6059
From material to be hydrogenated ______ P—2727
P-2872

From methane__________________________ 2215,
P-2760, P-3748, P-5615
From water gas__________ 211, 217 1968 P-3043
Gas cracking _________________________ P-3591
Gasification, residue briquets____________ P-4288
quuld-hydrogen plant___________________ 1190

998354 °—52——3

Ref. No.

Hydrogen—Continued

Product10n—~Contmued
Methods, reviews_______________________ 97,
99, 324 829, 868, 1006, 1177, 1178, 1867, 1963
21 54

Mond-Langer process_ .. ____.__________
Oxidation, hydrocarbons_______ P-2767, P—3506
P—3507 P-3722
Steam-air reaction_____________________ P-4713
Steam-carbon dioxide-hydrocarbon reac-
tion____ ____ _______________ 2051,

P-3150, P-3688, P-3690, P-3692, P-3693,
P—3695 P-5615.
Steam-carbon monoxide reaction_ P-2633, P-5017
Steam-coke reaction_______._____________ 207,
1164, 1968, P—2872, P-5530
Steam-metal reaction..__________________ 927,
P-2552, P-2557, P-2871, P-2892, P—2894
P—4880 P—-4914 P—4941 P—4996 P—5109
P—5114 P—5891 P—5892 P—5893 P—5904
P—5905 P-5906, "P-5910.
See also Coke.
Purification. See Hydrogen, separatlon Hy-
drogen, sulfur removal.
Recovery. See Hydrogen, separation.

Recyeling_ - _________ P-3959,
P-4111, P-4221, P-4222, P-5002

Without purification___________________ P-4045
See also Procedure, recycle.

Separation:
Carbon dioxide, removal _________________
Cooling . ______________ P-2974, P-3062, P—5320
Electric arc treatment._________________ P—3169

P-3423, P-3728, P-3761, P—4286
Fractional condensation. P-3476, P-5130, P-5321

Storage, in contact with water__________ P-2824
Using metal catalysts__________________ P-3764
Washing____.________________________ P-2735,

P-3106, P-3107, P-3689, P-3743, P-4159,
P-4160, P-4213, P-4214, P-4506, P-4637,
P—5130 P-5194, P-5305.
Solubility, in hydrocari)ons _________________ 1145
Sulfide. See Catalyst, aetivity; Product,
purification; Sulfur; ’fungsten, eatalyst.
Sulfur, removal with absorbents---------f- P-3754
See also Corrosion; Heat; Procedure, pre-
hydrogenation; Steel.
Hydrogenation. Se¢ Procedure; Process; Specific
material. I

I. G. Farbenindustrie A.-G___________________ 288,
289, 807, 909, 1074, 1198, 1522, 1773
Blechhammer coal hydrogenatlon ___________ 055
Hydrierwerke Politz-Stettin.__ 452, 1159, 1346, 1632
Japan, contract with__________________ 1102, 1720
Leuna_ . ___________________ 209, 448, 457, 520,
978, 1053, 1057, 1435, 1501, 1841, 1843, 2144
Bituminous coal, large-scale experiments,
results. o ________________ 1847
Experiences with hydrogen-resistant steels. 633
Let-down, filtration._____________________ 2232
Vapor-phase process and catalyst poisoning_ 2234
Ludwigshafen-O ppau_ . _______ 669, 1009, 1047,
1049, 1050, 1051, 1052, 1150, 1845 2108 2235
64 333 456, 1240 1281
Process__ . ____________ 209, 260 411 840 919 1994
Work in past 25 years_____________________ 286
See also Reviews.

Imperial Chemical Industries, Ltd.:

Anthracite, hydrogenation. ________________ 560

Billingham plant, design and operation______ 91,
206, 211, 223, 362, 441, 472, 488, 503, 907, 908
909 1148 1593 1677 1695 1806 2140 2154
2197, 2268, 2269,
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Ref. No.
Imperial Chemical Industries, Ltd —Con
Economies._ - ______________________ 266, 267, 310,
825, 1217, 1784, 1793, 1794, 2167, 2265 2270
Hydrogenatlon, development _______________ 2139

TOCESS _ - _ oo 219,
642, 910, 1500, 1501, 2152, 2303, 2304, 2314
Imperial Fuel Research Institute_ ... 82, 1213
Impregnants_______________ P-3785, P-4685, P-4745
India, synthetic fuel industry______________ 402 2004
InJectlon See Feeding and discharging material.
Institute of High Pressures___________________ 1613
Insulating material . ________________ P-2546, P-4745

International Hydrogenation Patents Co____ 867, 1502
Iodine catalyst:
In destructive hydrogenation_____ P-2911, P-2912,
P-5047, P-5063, P-5739, P—5740 P-5741
In hydrogenation of carbonaceous material . _ 2346,
2348, P-2910, P-4380, P-4565, P-5418, P—5421
P—5422 P—5736 P-5987.
Iron. See Steel.
Iron catalyst:

Activation with iodine____________ P-5736, P-5737
Alkaline ferric oxide_ . .__________ P-5033, P-5035,
P-5036, P-5060, P-5066, P—5988 P-5989

Alloy _ _ ... P-2877
Analysis____ o ___._ 2,4,6,7
Coated catalysts________________________ P-5819,
P-5820, P-5822, P-5823, P-5826

Extraction, coal . ________________________ P-5469
Germany, petroleum research_______________ 2066
In destructive hydrogenation_____________ P-2555,
P-2667, 13' 2718, P-2719, P-2877, P—4385

P—4387 P—4403 P—4427 P—4449 P—4471
P-—5061 P-5861, P—5862 P—5978
In Fushun, Jap&n, coal llquefactlon _________

In hydrogenation_________________________ '103 6,
1425, 1478, 2335, 2343, 2379, P-2561, P—312O
P—3568 P—3731 P-4678 P—5065 P—5068
P—-5189 P—5858 P—-5859 P—5860 P—5907
P—5959 P-5973.

Preparation______________________________ 806,
2225, P-2757, P-2758, P-3172, P-3854, P—5054
P—5291 P-5766.

By electrolysxs ________________________ P-5857
Chloride___-__________________________ P-3674
From slag produced in refining ferro-al-
loys_ ... P-5484
Multiple-component, electricity-conducting
catalyst _ ___________________________ P-5902
Oxides- - _________ 1685,

P-3650, P-3669, P-5033, P-5035, P—5036
P—5038 P—5060 P—5066 P-571 l P—5730
P-5982, P-5983, P—5988 P-5989.

Sulfides_.____________________________ P-3674,
P-4373, P-4382, P-4452, P-5353, P-5432
Pretreatment with alkali_________._______ P-4529
Residues, recovery of iron from___________ P-3799,
P-4276, P-5624

Thermal decomposition of coal . _ . __________ 291
Isomerization_____________________________ P-3800
Italy, synthetic fuel industry_________________ 89,

253, 501, 523, 524, 543, 674, 675, 909, 1113
1118 1418 1421 1422 1424 1661 1792 1802

2198
]
Japan, synthetic fuel industry________________ 1165
Contract with I. G. Farbenindustrie A-G.__ 1102,

Korea Nitrogen Co_ - . __ . ________________ 1149

Ref. No.

Japan, synthetic fuel industry—Continued

TOCE8S _ o e ce—mmo—o 453,
460, 561, 637, 827, 828, 899, 1120, 1167, 1168
ggi 1304 1692 1693 2020 2205 2318 2319,

Production____ . ________ 429,
1028, 1110, 1117, 1119, 1160, 1208, 1209, 1305
1653, 1656 2217 2488.

Program_________________________________ 82,
363, 434, 444, 451, 454, 492, 493, 496, 731, 1116,
1155 1199 1200 1201 1202 1204 1206 1212
1219, 1412, 1755, 17‘87, 1796, 2015, 2277,

Raw material ._____________ 1640, 1690, 2206, 2313
Reports on conversion of coal to oil_________ 2320
Research_______ 1166, 1625, 1636, 1639, 2322, 2487
K
Kerosine_ _ ______________ . _____ P-2698
Hydrogenation___________________________

1294,
P-2704, P-3023, P-3066, P-5835
See also Oil, hydrogenatlon
Ketone__________________________. P-4023, P-5084
Kinetics of reaction. See Mechanism of reac-

tion.
Klever process_ _ _______________________ 2086, 2087
Kling, A, reviewof work____________________ 957
Kling-Florentin process______________________ 194
Komppa process._ __ _ . _ oo 461
Kontinentale Oel, A-G______________________ 1769
Korea Nitrogen Co_ .. ________________ 1149
Kuhlmann, Etablissements, Pas-de-Calais______ 232

L

Lacquer base_ _ _ __________________________ P-2546
Laing and Nielsen process._ - . _______________ 1628
Lead catalyst:

Associated with halogen__________________ P-5396

In destructive hydrogenation.____________ P-3451,

P-3482, P-4450, P—4584

Preparation______________________________ 806

Salts__________________ P-4532, P-4574, P-5275
Le Chatelier principle_ ______________________ 557
Lehigh Briquetting Co., North Dakota_________ 713

Lignin, hydrogenation_______________________
290, 993, 1545, 2199, 2453, P-2656, P—2657
P—2658 P—2659 P—2915 P-6072.

Lignite:

Asfuel ___ ... 1419

Asrawmaterial . ______________________ 659, 1785

Dehydration___ _________________________ P-2597

Distillation_ _ - _______________________ 1419, 1420

Extraction_____________________________ P—3031
P-3076, P-4269, P—4634, P-4688, P-5613

Hydrogenation_ __________________________

279,
413, 750, 1419, 1420, 1574, 1736, 1738, 1850,
2058, 2105, 2116, 2285, 2353, 2393, P-2826,
P-2870, P-3740, P-4475, P-4477, P-4490,
P-4568, P-4585, P-4599, P-5448, P-5936,

P-6034.
In presence of nascent hydrogen sulfide..__ 1004
In coal hydrogenation____________________ P-3316
See also Coal extraction; Tar.
Liquid-phase hydrogenation. See Procedure.
Lithium catalyst_ . ________________________ P-3389
Lubricants:
Chemical constitution_____________ 306, 1831, 2156
Hydrogenation_ __________________________ 213
Physical properties___________._____ 306, 1831, 2156
Production_ _____________ P-3839, P-3846, P-3848
Carbonaceous materials, hydrogenation_. P-3842,

P-4520, P-5233, P-5356
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Ref. No.
Lubricants—Continued
Production—Continued
Coal, solution__ ____ __.vovemmwee . P-5980

Coal’ extracts, hydrogenation --- P-3071, P—3860
P-3837, P-4746, P-5152, P—5153 P—5158
Condensation._ __ _______________________ 422,
1832, 1969, P-3404, P-3661, P-3683, P—3833
P-3834, P-3835, P-3844, P-5169, P-5170,

P—5171 P-5172.

Crude oil, hydrogenatlon ________ P-6054, P-6056
Distillates hydrogenation________ 297, 2499 2500,

P-3843, P-4421, P-4630 P—4763 P—5342
Electric treatment oils_ _______________ P-3836,

P—3840 P-3857, P-4597, P—5210
Heating tar oils, with chlorinated hydro-

carbons_ _ _ ______________________.___ P-5481
Hydrocarbons, hydrogenation.__________ P-2972,
P-2973, P-2980, P-3673

Lignite, hydrogenation____________ 213, P-3847,
P-4598, P-4599, P-4600, P—5336 P-5473

Oils, hydrogenatxon ______________ 2151, P-2693,

P-3032, P-3067, P-4632, P-4704, P—5172
P—5594 P—5653 P—5780 P—5787 P-5788.
Petroleum fractlons hydrogenatlon _______ 2498,
P-2699, P—2700 P-2702, P-4703, P—5587
P—5595 P—5596 P—6055 P—6057 P-6058,
Resins, hydrogenation P-2692
Reviews_________________________ 208, 213, 234,
306, 336, 1303, 1585, 1887, 2150 2502

Sodium treatment before gasolme poly-
merization___________________________ 463

Tar hydrogenation___ .. ____._____________
1941, 1942, P-2948, P-3405, P-5159, P—5163
Refining_________________________________ 1786,
2498 P-3839, P—3841, P-3846, P-3848, P—4136
P—4137 P—4596 P—4643 P—5151 P—5343

P—5377 P-5589, P—5590 P-5756.

Substituted methanes ____________________ 2156

P-5244,
P-5245, P-5246

With additives_ .. ______________________ P—383
P-3838, P-3845, P-5342, P-6008
Lurgi Gesellschaft fur Wiirmetechnik______ 713 1879
M
Magdeburg-P process . - - - oo 1879
Magnesium catalyst: ’
Durability agent in catalysts.._..._______ P-530:
P-5765, P—6020

In destructive hydrogenation_____________ P-3389,
P-4994, P-5281, P-5619, P-5880
In hydrogenation________ P-2561, P-3227, P-4595,
P-4812, P-4825, P-5217, P-5229, P-5733
Preparation_ . . ______________________ 2108, 2225,
P-3281, P-4550, P-5487, P-5626, P-6020
Magnus, H., review of work__________________ 486
Manchukuo, synthetic fuel industry___________ 1211
Manchurian Coal Liquefaction Research In-
stitute, Mukden_ .. _______________________ 82
Manganese catalyst.______________________ P-2815,
P-3392, P-5291, P-5417, P-5797
Pretreatment with alkali P-4529
Material balances. See Specific process.
Mathias Stinnes, Essen______________________ 2032
See also Ruhroel G. m. b. H.
Mechanism of reaction:

Aromatic cyclodehydrogenation_____________ 1668
Asphalt and wax treated with sodium formate,
carbon monoxide, and water_ .. ________ 2398
Bergms process, spontaneous decomposition
reaction. _ _________________________ 1922, 1923
Carboid, formation... .. __________ 562

Kef. No,
Mechanism of reaction—Continued
Catalytic decomposition, liquid hydrocar-

bons.._._____ o ___ P-3277
Chemistry of destructive hydrogenation under

Pressure _ _ oo oo 1671
Coal, collmdal solution_ _ __________________ 1745

Hydrogenatlon, variable factors_ _________

Contact catalysis. . ___________________.___

Course of reaction, at low temperature______ 13, 14
Delft University, research__________________ 2391
Effect of temperature_ . _____________ 93, 813, 2187
Hydrogenation. .__ 671, 1283, 1284, 1288, 1860, 2019
Biphenylene oxide_ . ____________________ 984
8arbon monoxide and water_____________ 2396

oal . _ _ o ____

172,
591, 694, 740, 813, 814, 836, 842, 894, 909
1378 1394 1487 1524 1676 1683 1858
1926, 2024, 2035, 2153, 2158, 2183, 2187,
2207, 2227, 2397, 2451, 2480.
Destructive physical and chemical foun-

dations_ __ __ o ___.__
Naphthalene . _________________ 1088, 1888, 1889

Oils. .
Phenols___ __ __ . ______ 966
3 391
Wax_ e 2397
Kineties_ . _______ 1464, 1616, 2071, 2182, 2183
Stereoisomeride, formation_________________ 671

See also Phenol, hydrogenation; Tar, low-
temperature hydrogenation; Tetralin, hy-

drogenation.
Meehanite, properties. - _ ____________________ 465
Melamid process. - - _ o ___ 244, 817
Metalloid catalyst._________________ P-3465, P-—4514
Metasolven process_ ... ____________________ 1879
Methane:
Dehydrogenation ... __ - ____.__ P-3376
Hydrocarbon synthesis___________ P-2716, P-2916,
P-3819, P-5004, P—5669 P-6030
Production.____________ 307 952, 1268, 1886 2055
Methanol. See Alcohols; Products, puriﬁcation.
Methyleyclopentane . ______________________ 1912
Michot-DuPont process_ . _______________ 1502, 1716
Middle oil:
Destructive hydrogenation________________ P-4389
Halogenation____________________________ P-2827
Hydrogenation_ __________________________ 685,
806, 1070, 1719, P-3217, P-3314, P-3342,
P-3383, P-3419, P-3421, P-3457, P-3596,
P-3671, P-3812, P-3957, P-3969, P-3971,
P-3974, P-3975, P-4012, P-4049, P-4082,
P-4350, P-4355, P-4359, P-4400, P-4405,
P-4414, P-4538, P-4813, P-4818; P-5134,
P-5182, P-5297, P-5325, P—5351 P—5375
P-5376, P-5426, P—5454 P—-5461 P—5819
P-5822, P-6032.
Miike plant, Manchukuwo__.__________________ 82
Mitsubishi Mining Co_______________________ 82
Mitsui Trading Co._ .. _________________. 82
Mittasch proeess_______ . __________ 1696
Mittel Temperatur Hydrierung process___._____ 667
Molybdenum catalyst:
Acid_ _ o P-3412
Activation_ _____ o aaan 1043,

1045, 1266, 1267, 1493, P-2995, P—2996
P—3000, P—3001, P—3002, P-3003.

Adsorption______________ . 1045
Cobalt thiomolybdate and sodium alumi-
NAate - - e P-3009

Cyeclic hydrocarbons by reduction of oxygen-
ated compounds._ ... __________________ P-5030
Decomposition of low-boiling hydrocarbons___. 1044
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Ref. No.

Molybdenum catalyst—Continued
Dispersion, by organic solvent_____________ P-4433
Ethylene, condensation___________________ P-2526
Gasoline, production.____________________ P-6010
In destructive hydrogenation_____________ P-3089,
P-3504, P-5063
Carbonaceous material _________________ P—3432

P-3461, P-4462, P-4554, P-5039
P-3049,
P-3760, P—3777,
P-4817,

P-3053, P-3384, P-3759,
P—3780 P—4493 P—4808

P—5031 P—5047 P—5063 P—5064i P-5282
P-5982.
Hydrocarbons and derivatives____________ 1912,

P-2896, P-2997, P-2998,
P-3001, P-3003.
Oil ... __________ P-3091, P-3381, P-3472,
P-3736, P-5288, P—5415 P—5488 P-5950
Tar___________ P-2995, P—2996 P—5037 P-5309
In hydrogenation_________________________ 787,
1461, 1701, 2499, P-3651, P-3972, P-4815
Anthracene and carbazol .. _____. . 1242,
1243, 1321, 1322, 1365, 1892, 1896, 2112
Aromatic hydrocarbons _________ P—5026 P-5292
Asphalt________________________________ 1977,
1979, P-4595, P-5217, P-5229, P-5337
Benzene_______ P—3227 P—4120 P-4121, P-4840
Bituminous materials contamlng sulfur._ P—5970
P-597 1, P—6052
Carbonaceous material ___________________ 1478,
P-2808, P-3134, P-5949, P-5952, P-5987
Coal, under hlgh hydrogen pressure_______ 1934,
P-2780, P-3088, P-5954, P-5955

Creosote_ _ _ . __ o _______._ 100
Fuels..__ ________________________ 519, P-2783,
P-2787, P-2788, P-3090, P—5954 P-5974

Humic acid_ ___________________________ 1682
Middle oil .. __ _____________________ 658
Mineral oils and bitumen________________ 275,
2379, P-4379, P-4789, P-4827

Molybdenum sulfide on alumina gel _______ 230

Naphthalene__ 1615, 2346, 2352, P-2781, P-5733,
P-5948, P—5953 P—5956 P—5957 P-5958

Phenol..___________________ 121 756, 757 1290
Residues_______ 376,377, 1172, 2213 2429 P-4994
Shaleoil_______________________________ 1532
Tar._ o _____ 1977, 1979, 2086
Tetralin.___._________________ 1407, 1409, 1411
Wax . ____. 373
Kinetics of hydrogenation on molybdenum
disulfide_ . ____________________________ 1616
Luxmasse, mixed with molybdenum com-
pounds________________ P-5035, P-5059, P-5066
Manufacture of synthetic gasoline in France,
Germany and England_ _________________ 211
Qil soluble molybdenum compounds_______ P-3898
Optimum atomic proportion of promoters__ P-3002
Poisoning________________________ 847, 1492 1895
Preparation______________________________ 806,

995, 1054, 1266, 1267, 1295, 1876, 2108, 2136,
2225 2234 P—-2739 P—2740 P—3183 P—3241
P—3256 P—3264 P—3474 P—3492 P—3711
P—3862 P-—3863 P—3864 P—3865, P—3949,
P—-4573, P—-4714, P—4755, P-4782, P-4783,
P-4875, P-4895, P-4933, P-4935, P-4936,
P-5029, P-5049, P-5055, P-5067, P-5433,
P—5434 P—5489 P-5657, P-5767, P-5855,
P—5996 P-6020.
Acid________ . P-4550, P-5302
Pretreatment with gas_________________ P-5278
Prevention of superheating_ - . ____________ P-6009
Recovery._ __ . ___________________ P-2956,
P-3092, P-3093, P-3866, P-3867, P—3868
P-3869, P-4161, P-4162, P—4721 P—4722
P—5485 P-5735, P—5998 P—6037 P-6038.

Ref. No.
Molybdenum catalyst—Contmued
Recovery—Continued
Ammonium molybdate_ _________________ 2430
Refining:
Crude paraffin wax_____________ P-6018, P-6019
Mineral oils containing sulfur____ P-5072, P-5073
Paraffin______________________________ P-6019
Regeneration._ _ . ________________________ P-4934
Splitting of hydrocarbons.________________ P-6052
Sulfur, reaction:
With molybdenum oxide_______________ 261, 818
With molybdenum suifide______________ 842, 847
Work by Fuel Research Board_ - _ ________ 948, 949
Xylidines, production_ ____________________ 2370
See also Phenol, hydrogenation; Sulfur,
removal.
Mond-Langer process. See Hydrogen, pro-
duction.
Mést (Briix), synthetic oil plant__________ 1056, 1811
Multistage hydrogenation. See Procedure.
N
Naphthalene:
Cracking. __ e 1315
Hydrogenation_ __________________________ 574,

575, 654, 748, 1474, 1760, 1943, 2141, 2218,
2346, 2462, P-2789, P-2790, P-2791, P-2792,
P-2823, P-3161, P-3162, P-3934, P-4342,
P-5639, P-5948, P-5958, P-5959.

Benzene and homolog productlon _______ P-2771,
P-3647, P-4079, P-5733, P—5957
Beta-naphthol to beta-decalol . _______ 1417
Coal-hydrogenation residue used as cata-
lysts_ . _____ P-4723, P-4725, P-4726
Coke-oven gasused_____________________ 1897
Cresol-naphthalene______________________ 1295
Derivatives of naphthalene and biphenyl.__ 1567
Destruetive_ _____________________ 813, 980, 981
Heat evolution_ - _____________________.__ 1411
Hydroaromatic hydrocarbons______ 571, 572, 573,
593, P-2803, P-3784, P-5953, P-5956
In absence of catalysts._ . ________________ 1087
In presence of aluminum chloride cata-
lysts _ o ol 1285, 1286
Molybdenum sulfide catalyst____ . _______ 653,

1615, 1893, 1894
Naphthalene - tetralin - hydrogen equilib-

rium. - ______. 1475
Nickel on kieselguhr as catalyst__________ 2415
Preventing rupture of carbon skeleton____ P--2781
Sodium hydride catalyst_________________ 1088

See also Mechanism of reaction.
Increasing degree of hydrogenation of

coal . _ ___ . ______ P-6000, P-6001
Separation of solids from liquids__._________ P-3116
Treatment of raw coals____________________ 1698
See also Hydrocarbons; Slurry, coal-oil. :

Nash proeess_ . . _____ 341
Nickel catalyst:
Activity . _ . __________ 700, 1649, 1701, 2395, 2418
Coal, extraction__ . ______________________ P-5469

Combined reduction of ores and hydrogena-

tion of carbonaceous materials_ _________ P-2870
In destructive hydrogenation_____________ P-2728,
P-3049, P-3053, P-4464, P-5281, P—5339

P-5340, P-5875, P-5891, P-5945, P-5978.

In hydrogenation_________________________ 373,
1071, 1425, 1453, 1455, 1456, 1476, 1707, 2055,
2331, 2379, 2390, 2414, 2415, 2416, P-2631,
P-2681, P-3026, P-3288, P-2555 P-5838,
P-5854, P-5931, P-5959, P-5973, P-5976,
P-5977, P-6027, P-6032.
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Ref. No,
Nickel catalyst—Continued
Preparation______________________________ 669,

2108, 2225, 2234, P-2545, P-2616, P-2757,
P—2758 P—3019 P-3249, P-3853, P-4677
P—4931 P—5058 P—5291 P—5539 P-5601
P—5694 P—5695 P—5766 P—5829 P-5839,
P—5856 P-6022, P-6063.
Pretreatment with alkali____.____________ P-4529
Pretreatment with copper_ . ______________ P-3026
Regeneration___________________________ P-3020,
P-3137, P-5655, P-5870, P-6006, P—6007
Thermal decomposition of coal . _____._ 291
Nissan Chemical Industries Co., Ltd__________ 1205
Nissan Liquid Fuel Co______________________ 1214
Nitrogen:
Catalyst:
In hydrogenation._ _ . _________________ P-3488,

P-3493, P-3704, P-3731, P-3759, P—3760
P—3776 P—3781 P—4805 P—4806 P—4816

P-4817,
Nitrous acid and anhydride_____________ P-4556
Silicon and titanium nitrides_.._________ P-3731
Removal from coal __________________ 295, P-2603
Use in liquefaction of coal . _ _______________ 10, 11

See also Heating and cooling agents, hot gases.
Norway, synthetic fuel industry______________

O

Office of Publication Board. See Publication
Board.

Oil:
Analysis___._____________________________ 248,
625, 1022, 1023, 1024, 1734, 2186, 2188, 2291
2350 2475,

Asphaltic, hydrogenatlon ______________ 1851, 1979,
P-3060, P-4701, P-5082, P-5390, P-5683
Cracking_ . ______________________________ 1015,
P-2738, P-2895, P-3060, P-3340, P—3341
P—3358 P-4951, P-4956.
Crude:

Hydrogenation_ . _______________________ 865,
1370, 1426, 1914, 1976, P-2813, P—2963
P—2966 P—2967 P—4733 P—4821 P—5110
P—5790 P-5791, P—6054 P-6056.

Destructive. . ._______. 1136, 1137, P-5087
Source of liquid fuels_.._________________ 1562
See also Oil, mineral.

Distillation_.____________________________ P-3524,
P-3525, P-3527, P-3572, P-6033.
Heavy:

Conversion into light oils_______________ P-4868

Effect of temperature on heavy-oil let-

down.________________________________

Hydrogenation_ ________________________ 2151,
P-2586, P-2589,
P-2703, P-2710,
P-2981, P-2987,
P—3063 P-3166, P-3354, P-3596, P-3971,
P—3972 P-4383,
P—5056 P-5096,
P—5176, P-5522,
P-5599, P-5606,
P-5750, P-5771,
P-5820.

Produection____________________ P-4240, P-4474

203

Hydrogenation___________________________ 672,
927, 1354, 1359, 1479, -1578, 1842,
P-2 648 P—2694, P—2695 P—2696
P—2698, P-2701, P-27 09, P-2714,
P-2855, P-2878, P-2964, P—3014
P-3352, P—3723 P-3735, P—4066
P-4583, P—4695 P-4700, P—4786

Ref. No.
Oil—Continued
Hydrogenation—Continued
P-4942, P-4996, P-5319, P-5591, P-5768,

P—5770 P—5783 P—5833 P—5834 P—5846
P-—5861 P-5862.

Amides or amines used._ . _ . ____________ P-3333
Antioxidants used_ _ ___________________ P-4489
Destructive_ ___________________________

198,
780, P-2605, P-2611, P-2612, P-2621, P—2622
P—2633 P—2669 P—2670, P—2917 P—3318

P—3321 P—3329 P-3330, P—3339, P—3408,
P-3726, P-3727, P-4002, P-4026, P-4237,
P-4239, P-4388, P-4878, P-4947, P-4990,
P-5101, P-5541, P-5761, P-5976, P-5977,
P-6071.
Effect of hydrogen absorbed._____________ 1354
Kineties_ _ . ___________ 1464
Pretreatment__________________ P-4439, P-5830
Produets_ . ______________________ 1355, P-5946
Light:
Dehydrogenation______________________ P—5177
Hydrogenation_ - _______________________
2337, 2463, P-5297, P—5573
Produetion_____________________________
Low asphalt content_ ___________________ P—-4003

P-4612, P-4675, P-5214, P-5227, P—5359
P—5633 P-5718.

Machine______________ o ___ 2151
Mineral
Analysis. - e 2359
Cracking . _ . o ___ P-3348
Heating, under pressure________ P-3612, P-3613
Hydroforming_________________________ P-4670
Hydrogenation._ - _______________________ 343,

801, 837, 1481, 2212, 2399, P-2570, P-2605,

P-2611, P-2612, P-2634, P-2800, P-2832,
P-3119, P-3349, P-3350, P-3351, P-3453,
P-3665, P-4260, P-4379, P-4668, P-4670,
P-4673, P-5191, P-5208, P-5209, P-5235,
P-5727, P-5803, P-5976, P-6017.
Organic products ______________________ P-4822
Purification____________ P-4138, P-4139, P-4140
Utilization____ _________________________ 159
See also Oil, crude.
Modification, 'in electric field. . _____.___ P-2839
Paraffin________________________________ P-2815
Polymerization._ . _______________ P-4706, P-4709
Production:
Cannel tar, hydrogenation_ ______________ 1182
Coal heated with salts__ - ______________ P-4879
Coal hydrogenation._____________________ 589,

1356, 1376, 2106, 2342, 2343, P-3070, P—3072
P—3114 P—4545 P——4552 P—5129 P—5387
P—5630 P-5631, P—5700 P-5703.
From mineral or crude tar oils___.__.___ P-3581
Lignite, hydrogenation_ . ________________
Reviews of processes using coal___________ 7
1584, 1628, 1687, 2127
Semicoke, hydrogenation_ _______________ 2291
Various materials, hydrogenation_________ 1038,
P-2683, P-3155, P-4050, P-4383, P—4614,
P-5086, P-5140.

Yields_ __ _ . 1060, 2034
Properties_ ________________________ 1402, P-5814
Reaction with carbonaceous material . _ ___ P-3610
Refining . ___ ____ o ________ 1215,

P-2900, P-3146, P-4134, P-4137, P—4141
P—4182 P—4183 P—4184 P—4185 P—4676
P—4905 P-5531.
Catalytic hydrogena.tlon_ P-4124, P-5778, P-5815
Separation of colloidal 1mpur1t1es_ P-6012, P-6015

Separation, by fractional distillation________ P-5211
Separation from solids and residues________ P-4716
Acid treatment _______________________ P-4025,

P-4165, P-4217, P-4644, P-5373, P-5625
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Ref. No.
Oil—Continued
Separation from solids and residues—Con.
Addition of polynuclear diluent_________ P-4164
Carbonization___ ______________ 877, 1826, 2233,

P-3306, P-3827, P-4314, P-5310, P-5452
See also Residues, coking and carboniza-
tion.
Centrifuging_ _ __ _______________________ 578,
877, 2233, P-2505, P-2506, P-2568, P-2569,
P-3295, P-4025, P-4217, P-4226, P-4278,

P-4279, P-4314, P-4430, P-4499, P-4644,
P-5204, P-5213, P-5373, P-5436, P-5437,
P-5441.
Coagulation_ _ _________ P-3902, P-5240, P-5717
Contacting, with hot metals or alloys___ P-3607,
P-4543
Emulsification________________________ P-2822,
P-3649, P-4218, P-4227, P-4834, P-6014
Filtration______________________________ 804,

P-3563, P-4025, P-4143, P-4215, P—42l7
P—4219 P—-4275 P—4276 P—4644 P—4646
P-5373.
Heat treatment. P-2516, P-3084, P-3085, P-3557
In rotating drum with filling elements.__ P-3738,
P-4163
Oxidation, dehydrogenation, or sulfuriza-
tion_ o ____ P-4196, P-4275
Plant and apparatus, arrangement _______ P-5345
Using hot gases and vapors____________ P-2979,
P-3481, P—3526 P—3556 P-3742, P-4290
Using steam _ _________________________ P—5440
Solvent treatment_ _______________________
P-3207, P-3550, P-4142, P-4223, P—4226
P-5204, P-5436, 'P-5437.

Extract of paraffinic-base oil as solvent__. P-5777
Formates as solvents___________ P-3856, P-4904
Formic acid esters as solvents___________ P-3571
Hydrocarbons as solvents_ _____________ P-4230,
P-4647, P-4648, P—5699

Hydrogenation products as solvents_____ "P-354 9,
P-3751, P-3899, P—5344

Kerosine as solvent_____________________ P-5257
Organic solvents_ _____________________ P-3115,
P-3901, P-4235, P-5212, P—5313

Sulfonated olefin as solvent_____ P—3979 P-4876
Sulfur dioxide as solvent________________ P—3113

P-3114, P-3498, P-3897, P-5166

Tall_ . ___. P—2636 P-5645
Thickening of wash oil_____________________ 2464
See also Middle oil; Slurry, coal-oil.
Olefins____________ o _____ 1040
See also Hydrocarbons.
Olivier and Burgeois process__________________ 544
O’Mahoney bill__________________________ 469, 1928

See also United States, synthetic fuel industry.
Oxygen:
In hydrogen during hydrogenation________ P-4402,
P-4458, P-4542, P-4869, P-5145
Removal .. ____________________ 2394, P-3656,
P-3657, P-4534, P-5045, P—5046 P-5052
Tonnage costs____________________________ 580
See also Heat treatment.
Oxygenated compounds____________________ P-2844,
P-3171, P-3774, P-4207, P-4208
Removal ._______________________ P—4655 P-4847

Palladium catalyst:
Activation of nlckel catalyst_.____________
In destructive hydrogenation
In hydrogenation of anthracene..__
Preparation
Paraffin.

See Wax.

Ref. No.
Particle size:
Distribution, theory_ .. __ . _______ 963
Effect on coal hydrogenation_______________ 1643
Fine powders and particles in industry__.____ 1869
Measurement, methods. .. .____________ 1002, 1506
See also Procedure, coal preparation.
Patart process. ... _________________ 341, 957, 1518
Patents:
Apparatus for coal hydrogenation___________ 1091
Bergius process.________ 338, 494, 1281, 1582, 1890
Coal preparation and utilization_ . ___ 29,

338, 704, 705, 706, 707, 709, 1499, 1576, 1577
1607 1887 1993 2133 '2422,
Company organized to license hydrogenation
PrOCeSS - - - e 1592
Fischer-Tropsch_ _________________________ 398
Hydrogenation of solid fuels___ 398, 487, 1514, 2497
Lignite and coal liquefaction_______________ 611
Surface-tension-lowering substances, in cata-

LystS_ - o _o__ 1335
Umted States patents on hydrogenation,
digest_ _ . ___ 1005
Peat:
Analysis_ .- _____ 1300
Berginization and oxidation of humic sub-
stances_ - _ . ___ 1682
Hydrogenatlon ___________________________
1540, 1798, 2389, P-2847, P-4599, P—5933
Neutral oil___________________________ 1301
Thermal solution..________________________ 595
Workingup tar________________________ 896, 1302
See also Humic acid.
Pennsylvania State College, progress report____ 2480
Petrolene, production________________________ 13, 14
Petroleum:
Destructive hydrogenation..________________ 317,
1575, 2362, 2457, 2458, 2470, P-2960, P-5870
Extraction_ .. ___________________________ P-2888
Formation______________________________ 841
History of industry___.____________________ 2372
Hydrogenation_ - _________________________ 348,
366, 958, 999, 1326, 1563, 1577, 1911, 2017,
2026 2027 2209 2214 2281 P—2635 P—2799
P—2847, P—-2850, P—2962, P—3034, P—3065,
P-3139, P-3396, P-3408, P-3418, P-3424,
P-4582, P-5081, P-5600, P-5769, P-5775,
P-5776, P-5783, P-5838, P-5978, P-6055,
P-6057, P-6058.
Heat, evolution_________________________ 1411
International Hydrogenation Patents Co.,
Ltd. . 629
Rumanian___ 367, 368, 370, 371, 372, 375, 377, 378
Industry in France________________________ 1868
Problems in research______________________ 2312
Refining______________________________._ 218, 548,

587, 588, 1509, 1697, P-2825, P25674
Wartime developments ____________________ 2330

Phenanthrene, hydrogenation_______ 1411,
1891, 1898, 2070, 2462
See also Hydrocarbons.

Phenanthrenequinone, hydrogenation__________ 1411
Phenol:
Content in tars____________________ SR 1623
Dealkylation.___________________________ P-3368
Extraction_______ P-3551, P-3554, P-3559, P-4094
Hydrogenation_ __________________________ 121,

261, 1308, 1539, 1541, 1542, 1943, 1948, 1974,
2490, P-2558, P-2642, P-2859, P-2865,
P-2868, P-2869, P-3676, P-3933, P-4180,
P-4400, P-4912, P-4940, P-5084.
Atmospheric pressure___________________._ 997
Catalysts_______________.______ 1290, 2290, 2293
Cresols and dihydric phenols___._...__.___ 385
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Ref. No.
Phenol—Continued
Hydrogenation—Continued
High pressure_ . ________________________ 38,
39, 48, 49, 384, 1287, 1310, 1645, 1939, 2030
2061 2218 2294 P—2803 P—3097 P—3117
P—3739 P—4178 P—5071 P-5701 P5911.

Low pressure__.___ . _____..____________ 755,
P-4764, P-4937, P-5687, P-5688
Mechanism of reaction.___._ 33, 34 35, 36 37, 966

Phenolic oil . __________________________ 40,
41, 42, 43, 44, 45, 46, 47, 50, 51, 52, P—2859
P—2866 P—2867 P—3121 P-3122

Phenolic tars__.____ 331 756, 757 1703, 1704 1947
See also Tar, hydrogenatlon

Production:
Coal hydrogenation. . ___.__.___ 536, 537, P—3916
Cresol hydrogenation.___________________ 944

From low-temperature carbonization tar__ P—4093

Homolog hydrogenation________________ P-5620
Lignin hydrogenation__________________ P-6072
Monovalent phenols_ __________________ P-4091
Purification. ... _________ P-3098, P-3915
Recovery _ . _____________________________ 145,

146, 1879, P-2562, P-3135, P-3575, P—3914
P—4166 P—4167 P—4228 P-4405, P—4645
P—4910 P-4911, P—5967 P-6093.
See also Coal extra.ctlon, Products, analysis;
Waste gases; Waste water.
Phenosolvan process_ . __.___.____ 484, 1438, 1879, 1998
Phosphate, in dephenolization_...___________ P——25 2
Phosphorus catalyst_________________________ 225,
P-2809, P-2810, P-4321, P-5280, P—5289
Physical conditions in pressure hydrogenatlon
Effect of variation_ ____________.__________ 41,
284, 296, 334, 367, 563, 631 996, 1011, 1033
1192 1193 1858 2107 2130 2171 2173 2211
2212 2213 P-3655.
Hydrogenatlon of COBl oo 1413, 2100
Reactions, thermal study . .. _______________ 1410
Picene. See Polynuclear and polyeyclic
compounds.
Pitch:
Determination of insoluble matter__ ________ 678
Hydrogenation._______ 1038, 1078, 1080, 1170, 1171,
1823, P-2661, P—3168 P—5388 P-5623

Production, in France. - ... 110
Separation_ _____________________ P-3447, P-3448
Structure. ___________________________ 1085 1086
See also Tar.
Pittsburgh Coal Carbonization Co_ ___________ 713
Pittsburgh Consolidation Coal Co_____________ 436

Plant design:
Fabrication costs, as affected by plate widths_. 2253
- Factors in high-pressure design..._ 1625, 2085, 2273

High-pressure experimental plant___________ 1686

High-pressure forgings_____________________ 1154

Intermediate-scale plant, for tar hydrogen-
ation__________________________ 998, 1265, 2007

Large-scale plant, for coal hydrogenatlon- - 491, 1578
Metallurgy_______________________________ 465,
1073 1176, 2363, 2433, P-3204, P—3206
P—3384 P—3386 P—3783 P-37 98 P-37 99
P—3936 P—-4037 P—4087 P-4088, P—4401
P—5126 P-5583.

Pressure-vessel design, calculations..________ 1195
Problems of building a hydrogenation plant._ 223,
1501

Small-scale, liquid-phase continuous plant____ 283,
5, 425

Structural materials for hydrogenation plants_ 467
565, 714, 816, 2364, 2460

Working with hydrocarbons, at hlgh temper-
ature

Plant effluents.

Ref. No.
See Hydrogen, recovery; Phe-
nol; Waste gases; Waste water.

Plant-operatlon problem ____________________ 288,

346, 645, 785, 1610, 1843, 2050, 2168, 2438
Accumulation of hydrocarbons rich in hydro-

Ben . e P-5316
Agglomeration. _________________________ P-3719
Aggregation and sedimentation of solids__ 1’5437983,

—~51

Avoiding hydrogen and coke formation and

local superheating —-3007
Caking_ . ____ o ___ P-5232
Carbon, formation._______ P-3411, P-5048, P-5808
Coke, deposition_________ P-2887, P-3703, P-3705,
P—3824 P-4322, P—5222 P—5549 P—-5552
Congestion, in tube heaters..______ P—4544 P-4576
Foaming________________________ P—-3315 P-3767
High-tension technique___.________._______ 915
Liquid-level maintenance__. P-2745, P-2747, P—5853
Low-molecular hydrocarbons, formation.___ P-3814
Metallurgical _____________________________ 222

See also Plant design.

Plugging of conduit leading to wash tower.. P—4008
Polymerization products. . ._._____ P-3768, P-3769
Preheater heat pump. . _____________ 2037, P-4422
Refractory solids, accumulation_ . _________ P-4564
Separation of carbon and soot_____________ P-3225
Settling of catalyst by flocculation of asphaltic
substances.________________________.___ P-5318
Superheating of catalyst____._____________ P-6009
See alse Safety. .
Plastic materials________________ ________ P-2845,

P-4095, P-4096, P-4248, P-4871, P-4872
Platinum catalyst___________________________ 1095,
P-3075, P-4756, P-4757, P-5283, P-5829

Poland, synthetic fuel lndustry ____________ 258 1812
Polynuclear and polycyclic compounds:
Production:
Conversion of coronene_________________ P-2640

From cracking residues of asphalt mix-
tures________________ P-3920, P-4097, P-4098
Heavy oil, dehydrogenation_____ P-3614, P-5199
Hydrogenatlon, coal and tar______________ 1860
Thermal splitting, coal extracts__ P-4176, P-5160
Purifieation_____________________________ P-5295
Recovery, from hydrogenation products.... P-3921,
P-3923, P-4168, P-5259, P—5261 P-5273
Dehydrogenatlon ______________________ P—3895
P-3918, P-3919, P-5203, P-5263, P—5265
P-5267 P—5268 P—5269 P—5270 P-5271,

P-5272.
Distillation___________________________ P-3917,

P-3922, P-4169, P-4170, P-5257, P-5258,

P-5262, P-5264, P-5329, P-5330.
Hydrogenation________________________ P-5266
Isomerization._ ________________________ P-5260

See also Coal, extracts.
Potassium catalyst_-__ 2225, P-2717, P-2718, P-2719
Pott-Broche process.___ . ___________________ 256,
426, 445, 476, 481, 500, 811, 812, 881, 1068
1072 1448 1449 1966 2012 2032 2478
P-2951.

Pott-Hllgenstock Process. oo 917
Preheating. See also Heat.
Prehydrogenation. See Procedure.
Pressure:
Chemical reactions, under high pressure___.__ 151,
152, 153, 154, 155, 156, 538, 660, 1497
Control . __ oo 1471 P—-2671
P-3642, P-5078, P-5713, P—5843 P—6021
By fluid bath__________________ P-—3983 P-4900
Deviation coefficients___ .. _____.- 2005

Effect on:
Decomposition of alcohols_ ... 1128
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Ref. No.
Pressure—Continued
Effect on—Continued

Destructive hydrogenation of shale oil_____ 1531

Hydrogenation of coal ___________________ 512
1641, 1718, 2130, P—4467
Methane synthesis. _____________________ 1886
From uncondensed gases_________________ P-2749,
P-2752, P-4671, P-5702
From vapor pressure of water_____________ P-5891
High-pressure hydrogenation_______________ 1393,
1717, P-2975, P-2977, P-3851, P-3944, P—4346

P-4841.
Literature survey, on high-pressure technique. 303,
508, 1494, 2228

Measuring, with straight rod______ P-3852, P-5898
Physies. - .. _______ 302
Pressure drops, in granular beds____________ 1663
Reduction, with inert material . ___________ P-5675
Regulating pressure-release engines________ P-4188
Relationship, between hydrogen pressure and
asphalt content________________ P-4383, P-5176
Self-generated pressure___________________ P-5114
Variation_ _______.______________________ 12, 557,
P-2750, P-4552, P-4736, P-4737, P—5725
Pressure vessels_______________ 155, P-2534, P—3192
P-3209, P-3210, P—3633 P—3635 P-3640
Cover__________ o ______.___ P-3328
Cylindrical with heating jacket .__________ P-2939

Design and construction___________________
321, 623, 1050, 1058, 1173, 1183, 1184, 1195
1327 2228 P—3642 P-3930,

Electncally heated_ .- _______________ P-5612
Flanged _______________________________ P-3569
Multilayer.___ 1185, 2114, P-4747, P-5018, P-5556
Reaction chamber with separator __________ P-5852
Wound__________________________________ 1049,

1239, 1327, 2043, P-2901, P-3310, P—3619
P-3985, P—3986 P-3987, P-3988, P—3989
P—3998 P—3999 P-4077 P-41 12 P-4254
P—425.5 P-4256, P-43 17 P-43 18 P-43 19
P—5534 P-5540, P—5575 P-5614.

See also Equlpment Procedure Safety; Steel.

Procedure for pressure hydrogenatlon

Acid treatment of feed___________________ P-3088,
P-3334, P-3343, P-3436, P-3437, P-3700,
P-3721, P—3813, P-4330, P-4432, P-4437,
P-4438, P-4462, P-4493, P-4554, P-4555,
P-4556, P-4557, P-4566, P-4750, P-4751,
P-4752, P-4863, P-5148, P-5219, P-5347,
P-5369, P-5370, P-5371, P-5372, P-5413,
P-5419, P-5420, P-5424, P-5455, P-5456,
P—5457 P-5458, P-5471.

Boricaeid_ - __________________________ 1366
Graphiticaeid_ - ______________________ P-4456
Hydriodic acid_ .. ______________________ 238
Sulfonic acid as emulsifying agent_______ P-3470,

P-3682, P-4553, P-6011, P—6013
See also Ash, removal.
Adsorption of Prussian blue catalyst_______ P-5985
Agitation________________________________ 1551,
P-3136, P-3233, P-3287, P-3297, P-3361,
P-3402, P-3412, P-3472, P-3534, P-3712,
P-3858, P-3951, P-4106, P-4152, P-4153,
P-4547, P-4549, P-4559, P-4902, P-4944,
P—4970 P-5 168 P-5 P-5570, P—5572
P—5656 P-5660, P—5732 P—5798 P—5832
See also Equlpment agltators
Alkali pretreatment of feed_ _______________ 1231,
P-4572, P-4627, P-4674, P-4843, P—5476
P-5477 P—5478 P—5479 P—5480 P—5677
P—5960 P-5962.
Arra.ngement of coal in layers. .. __ P-4971, P-5116

Ref. No.

Procedure for pressure hydrogenation—Con.

Circulation of material - _ _ _______________ P-2587,
P-2723, P-3007, P-3160, P-3205, P-3428,
P-3459, P-3654, P-3665, P-3678, P-3903,
P-4151, P-4157, P-4206, P-4343, P—4538
P-4699, P-4793, P-4842, P-5164, P—5165,
P—5232 P—5237 P-5438, P-5681, P-5753,
P—5807 P-6048.

Inert hquld as carrier___._______ P-2899, P-4272

Pumping liquids against high pressure___ P-2564,

P-2565, P-2566, P-2567

Through porous zones__.______. P—3353 P-3737
Coal preparation._____ 535, P-2531, P—3452 P-6062

Grinding__ 758, 808, 1565 2486, P-2555, P-2907

Pretreatment, with mtrogen oxides_ . ____ P-3458

Reducing oxygen content_ _____________ P-4558,

P-4620, P-4735, P-5677, P-5986

Reducing swelling_____________________ P-3720

Review____________________ . 1367

Soaking with sulfidic molybdenum ore or

sulfide. - - - ___________________ P-3088

Sulfur, removal . ___ 199, P-3726, P-3727, P-3792

See also Ash; Heat treatment; Physical

conditions; Sulfur.

Continuous hydrogenation_________________ 1298,

P-4865, P-5021, P-5168, P-5673, P-5963

Control of products concentration_ ________ P-4870

Cracking, with supersonic and ultrasonic

WAVES _ - e P-4855, P-4856
Destructive hydrogenation.________________ 1436,

2227, P-2529, P-2554, P-2555, P-2574,
P-2613, P-2679, P-2719, P-2753, P-2754,
P-2872, P-2877, P-3070, P-3332, P-3388,
P-3423, P-3425, P-3427, P-3438, P-3653,
P-4412, P-4416, P-4417, P-4428, P-4488,
P-4515, P-4529, P-4532, P-4592, P-4652,
P-4667, P-4708, P-4791, P-4795, P-4796,
P-4798,- P-4799, P-4809, P-4925, P-4926,
P-5032, P-5221, P-5362, P-5571, P-5758,
P—5792 P-5961, "P-5984.

In Diesel engine________ P-2670, P-2673, P-2674
Effect by adding solvent to let-down.________ 578
Hydrogenation of sulfur-containing mate-

rial L _________________ P-3495, P-4839, P-4917,

P-4918, P-4919, P—5114 P—6052 P-6053

Interaction of gases with solids_ . _____ P-2676,

P-4828, P-5785

Liquid-phase hydrogenation________________ 667,
909, 1033, 1351, 1777, 1851, 2014, P-3037,
P-3041, P-3313, P-3495, P-3657, P-3684,
P-3957, P-3963, P-4105, P-4260, P-4268,
P-4323, P-4329, P-4376, P-4420, P-4423,
P-4474, P-4476, P-4595, P-4684, P-5081,
P-5157, P-5180, P-5576.

Low-pressure hydrogenation._______________ 2060
Low-pressure treatment with carbon mon-

oxide and hydrogen____________________ P-5557
Low-temperature serial hydrogenation___.____ 516
Multistage hydrogenation__________________ 2314,

P-3125, P-3126, P-3129, P-3401, P-3408,
P-3411, P-3435, P-3475, P-3655, P-3658,
P-3752, P-3753, P-3757, P-3810, P—3812
P-4006, P-4348, P-4394, P-5031, P—5034
P-5052, P-5064, P-5131, P-5137, P—5l42,
P-5143, P-5157, P-5319, P-5713, P-5795

Prehydrogenation._._____________________ P-3126,
P-3410, P-3453, P-3500, P-3714, P-3929,
P-4032, P-4107, P-4443, P-4473, P-4494,
P-4542, P-4869, P-4873, P-4901, P-5116,
5—5 ,1735(1, P-5145, P-5178, P-5218, P-5381,

-5754.
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Ref. No.

Procedure for pressure hydrogenation—Con.

Pressure hydrogenation____________________ 1686,
P-2681, P-2842, P-2914, P-3617, P—3817
P—3818 P—3944 P—3945 P—3946 P—4036
P—4037 P-4759, P—4844 P-5070.

Without pastlng mediums - .. ___ P-3956
Recycle, of:
Hydrogen______ P-4045, P-4767, P-5317, P-5445
Material ... __ P—3033 P—3697 P-5385 P-5881
Produets_____________________________ P-3069,
P-3431, P-3454, P-3455, P-4468, P—4633

g—4733 P—4870 P—5317 P—5445 P—5586

~5714.
Solvent extraction.________________ 1498, P-3439,
P-3666, P-4580, P-5496, P—5506 P-5510

See also Coal, extraction.

Stabilizing products ______________ P-3560, P-4240
Two-stage hydrogenation__________________ 657,
842, 1046, 1093, 1146, 1188, 1253, 1837, 1945
P—2526 P—2528 P-25 30, P—2535 P—2746
P-27 66 P——3038, P'—3050, P-31 79, P-318 1,
P—3182, P-3187, P-3397, P-3405, P-3433,
P-3502, P-3706, P-3723, P-3733, P-3782,
P-3792, P-3879, P-3905, P-3955, P-4205,
P-4414, P-4439, P-4440, P—4470 P-4473,
P-4494, P-4521, P-4587, P—4605 P-4606,
P-4651, P-4800, P-4836, P—-4837 P-4838,
P-5050, P-5052, P—5063,
P-5384, P-5683, P-5703,
P-5706; P—5939 P—5978 P-6000,
Vapor-phase hydrogenatlon ________________ 667,
909, 1070, 1169, 1351, 1777, 1819, 1851, 2014
2227 2234 P—-2684 P—2834 P—-3044 P—3191
P—3317 P-37 04, P—3803 P—435l P—4653
P—4659 P—4775 P—4812 P—5079 P—5133
5—2(1)79 P—5190 P—5429 P—5721 P—5784

Process:

Conversion of fuel into liquid organic prod-

uets_ _ . ____ P-4790
Hydrocarbons, reactions under high pressure

of hydrogen____________________________ 1613
Hydrogenation:

Comparative experiments________________ 2465

Differences between simple and destructive. 840

Important factors___________________ 2177, 2211

Industrial______________________________ 1827
Polymerization, decomposition, hydrogena-

tion, common characteristies_ . ___________ 838

Raw matenal catalyst and method of working. 1854

Separation

Products:
Analysis

296, 1230, 2411

Analytical methods, Reisenfeld-Bandte and

Towne, comparison_ - . ________________ 2351
Aromatic cyclodehydrogenation.__________ 1668
Carbon, hydrogen, nitrogen, sulfur, and

oxygen, distribution_______________ 1480, 2200
Chromatography - ________ 133, 1191, 1624, 2334
Gases_ - __ .. ___________________ 1699, 1908
Mechanical admixtures, determination_.___ 1669
Molecular size and shape____________ 2003, 2424
Pyridine bases and phenols, determination_ 1877
Refraction. ________________________ 2409, 2466
Sulfuric acid extraction__________________ 763
Wesseling synthetic fuel plant____________ 1557

Purification:
Bauxite asagent . ____________________ P-5646
Filtration through semisolid residue______ P-6012,
P-6015

Formates as agent
Formic acid esters as agent
Fullers earth as agent

998354°—52——4

P-4761, P-4905
P-3571, P-4119

P-5646

Ref. No.

Products—Continued
Purification—Continued

Hydrogen sulfide as agent._______._..._ P-5563,
P-5564, P-5565, P-5566
Hydrogenation and reduction___________ P-4144,
P-5715, P-5720, P-5793
Methanol treatment_ .. _____________ P-4135,
P-4831, P-4832, P-4833
Oil wash during condensation._.________. P-4636
Oxygenated impurities, removal______.__ P-4145,
P-5200, P-5670, P-5671
Sulfur halide treatment___--___- P-5091, P-5092
Sulfuric acid. treatment and dls-
tillation___________________._ P-3446, P-6042
See also Oil, refining; Product, separation.
_____________________________ P-3571,
P-3672, P-3956, P-4111, P-4119
Acid-alkali treatment 1731
Gases from liquids . ___________________ P-2775,
P-3040, P-3042, P-3047, P-4331, P-4406,
P—4434 P-5317, "P-5320.
See also Hydrocarbons, separation from

gases
Hea,vy from light material . _ ___________ P-2519,
P-3051, P-4424, P-5335

Liquids from liquids_ ___ P——3745 P—3756 P-5635

Solids from liquids. ___________.________ P-3116,
P-3574, P-3615, P-3715, P-3810, P—4220,
P—4337, P-4845, P-5162, P-5201, P-5213,
P-5867, P-5991, P-5992, P-5993, P-5994.

Using sulfactive catalyst_ .. _________.._ P-2968

Using sulfur dioxide_.________________. P-3113,
P-3114, P-3218, P-3219, P-3498, P—3897
P—4158 P—4193 P—4209 P—4225 P—4516
P—5166, P-5197.

Volatiles from nonvolatiles______ P-4729, P-5300

See also Oil, separation; Residue.

Stabilization. See Procedure.
Working up:
Addition of aleohol .____________ P-3804, P-3805
Alkaline earth-halide treatment_________ P-5360
Apparatus____________. P-2770, P-5298, P—5629
Aromatization._________________________ 2286
Condensation._ _______________________. P-5309
Condensation-fractionation______ P-2856, P-3713
Dehydrogenation_ - ___________________ P-3681,
-4080, P-4468, P-4987, P-4988, P—4989
Dehydrogenatlon-cracklng ______ P-3675, P-5150
Distillation, continuous_ _ - _____________ P-3311
Extraction.._._______________ P-3615, P—4266,
P-4271, P-5129, P-5324, P—5635 P-5636
Gasification_____ _____________________. P-5882
Halogen treatment____________________ P-3322,
P-3599, P-3644, P-3683, P-4408, P—5170
Hydrogenation, destructive_ . _____ P—2947

P-3380, P-3444, P-3446, P-3491, P—3494
P—3965 P—-3966 P—4000 P—4398 P-4418,
P—4447 P-4466, P—4484 P-5475.

Liquid phase __________________ P-4595, P-5180
Neutralization_________________ P—3445 P-5941
Oxidation_ - _ . ____ P-3907
Polymerization_____..____ 2040, P-3483, P-5069

Producing sulfonated, water-soluble organic

compounds____~____________________~ P-2797
Reforming___.____.______ P-4014, P-4313, P-4522
Simultaneous desulfurization and hy dro-

genation____________________ P-3123 P-4669
Sodium chloride treatment______________ P-4972
Study by Fuel Research Board_________ 949, 950

Successive catalytic treatments__ P-5528, P-5529
Thermal treatment of hydrogen-poor with
hydrogen-rich hydrocarbons_.. P-4920, P-5567
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Ref. No.
Products—Continued
Working up—Continued
Treatment with gases containing oxygen
orsulfur____________________ P-3645, P-3646
Vapor-phase__________________________ P-3044,
P-3803, P-4659, P-4812, P-5179
See also Dehydrogenation; Hydrocarbons;
Residue; Specific process and specific
product; Tar, low-temperature hy-

drogenation.
Produits chimiques de Morly_________________ 1197
Propane___________________________________ 1512
See also Hydrocarbons.
Prudhomme process_________________________ 194
Prudhomme-Houdry process_...______________ 957
Prussian blue catalyst . ____________________ P-5985
Publication Board Report:
No. 27 o ___ 477
No. 385 1239
No. 414 __ ... 1557
No. 500 ___ 1670
No. 1018 .. 2150
No. 1307 . 684, 668
No. 1652 ____ 1557
No.2050. . ____ 1670
No. 2530 __ 2150
No. 3531 ___ 1102
No. 4323 _ . 1448, 1449
No. 6647 . 2150
No. 6648 _______ . ___ 634
No. 6650 __________ o _____
633, 1053, 1054, 1055, 1056, 1057, 2046
No. 6682 _____ .
No. 7743 _ 669
No. 14,998 . 1103, 1324
No. 17,381 .. 1329
No. 18,776 __ 2016
No. 18918 _ __ o ___ 401
No. 19,484 ___ . ___ 635
No. 22,663 _ o _______ 1327
No. 23,738 _.__ 478
No.23,739_ . _________________ 475, 476, 684, 1449
No. 23,750______ 1047, 1048, 1049, 1050 1051 1052
No.23,856__ . __________ 1074
No. 27,701 ______ 1068, 1069, 1070, 1071, 1072, 1073
No.27,865__________ o ______
No.28,744_______________________________ 125
No.32,685__ o ___._ 2108
No.33,270__ o ______ 1966
No. 34,982 ____________________________ 1068
No.46,391_______________________________ 1879
No. 52006 ___________________________ 145, 1860
No. 57,398 _ o _____ 2014
No. 57,404 _______ 2013
No.57,405______________________________ 2011
No. 57,408 ____________________________._ 2010
No. 57,409 __ __ o _____ 873
No. 57,410 _______ 2012
No.57412________ . ___ 106
No.57,416_______________________________ 874
No. 57,417_________ o ______ 875
No. 57,418 ___ ... 876
No. 58,701 ____________ ..

1311,
1348 1349, 1351, 1524, 1525, 1526, 1641, 1642

1643, 1644 1645 1646, 1647, 1648.

No. 58,776 ___________________________ 1103, 2075
No. 58,790 ______________________________ 1324
No. 70,185 ___________________________ 463
No.78,992 ______________________. 684, 1689
No.81,280______________________________. 1964
No. 81,849 __________ ____________________ 2199
No. 88,839 _____ ____________________ 2109
No.88,981s. . _______________________

Purdue University, research________________ 295, 296

Ref. No.
Pyrene, production._________ P-4090, P-5258, P-5330
See also Polynuclear and polycyclic com-
pounds..
Pyridine. SeeProducts, analysis; Hydrocarbons;
Polynuclear and polycyclic compounds.

Q

Quartz catalyst, magnetizable or radioactive
coating . _______________ . ____. P-5545

Reaction:
Rate_.__ 31, 142, 1453, 1454, 1455, 1459, 1460, 1461
Temperature. See Temperature of reaction.
Time.____ o _______ 1642, 2333
Recycle. See Procedure.
Research. See Mechanism of reaction; Specific
institution.

Residues:
As catalyst______________ P-4725, P-4726, P-4727
Ash-containing__________________________ P-5943
Bengene-insoluble_________________________ 169
Coagulation and flocculation._ - ___________ P-3303,
P-5240, P-57 17
Coking and carbonization._________________ 1826,

P-2548, P-2549, P-2550, P-2551, P—3306
P-3326, P—3592 P—3593 P‘3827 P—3859
P-4047, P-4312, P-4314, P-4977, P-5310,
P-5441.
Using revolving drum -type kilns__________ 877,
3, P-3235, P-3528, P-5452
Filtering medium, for llqmds ______ P-6012, P-6015
Filtration________________________________ 804,
1826, 2232, P-3564, P-3565, P-3566, P—3567
P-4499, P-4662.

Gasification______________ P-2763, P-3591, P-4288

Grinding_ - _ . ___________________________ P-3598

Hydrogenation._ - _________________________ 3176,
1172, 1774, 2429, P-3422, P-3426, P-38 15

P—4465 P—5112 P—5228
Asphaltic residue. .. ________ P-4383, P-5176
Cracking residue________________________ 213,
P-2821, P-4822, P-4995, P-5938, P—594O
Petroleum residue. . ________ 377,
380, 564, 1821, P-3408, P-4994, P—5189
P-5649, P-5857.

Maintaining flow, for each removal________ P-3755

P-5307, P-5312

Nitric acid treatment_ . __________________ P-4009

Pasting medium for coal__________ P-3497, P-4283
Recovery of metals from_________________ P-3094,

P-3799, P-4276, P-5624

Separation of resin_______________________ P-4905

Separation of solids from_________________ P-2765,

P-3111, P-4229, P-4446, P-4635, P-5944

Soaking porous materials with_ ___________ P-3654

Stabilization_ . - _________________ P-3560, P-3808

Steam treatment_________ P-3773, P—544O P—-552l

Sulfur determination______________________

Use as plasticizers, impregnants, and fillers__ P—-4284
See also Binders; Briquets; Oil, separation.
Resin:
Analysis____ ___ o ___.
Hydrogenation_ __________________ -
Separation from residue
Synthesis from hydroformed naphthas_____ P-5796
Resources:
Coal reserves._ . _________________ 716, 1991, 2083
Crude oil and raw material _________________ 1562
Retene. See Polynuclear and polycyclie com-
pounds.
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Ref. No.
Reviews:

Bergius process______._________._.__________ 134,
163, 168, 171, 179, 403, 518, 529, 588, 696, 778
786 823 832 1063 1187 1574 1590 1673
1674 1960 2099 2137 2340 2471 2479,

See also Berglus, F.

Bureau of Mines, annual reports__._________ 685,
686, 687, 688, 689, 690, 691, 692, 693, 694
1342 1343.

Coal hydrogenation general surveys and re-

97,
203 215, 251, 287, 323, 345, 389, 431, 590, 683,
745 866 932 933 1016 1083 1257 1381,
1473 1534 1597 1609 1715 1838 1933 1994,
2126 2138 2153 2154, 2181 2192 2216 2281,
2422 2449 2451 2476.

Basic problems _________________________ 1610
Destructive hydrogenation, critical review__ 1614
Processes and methods_ . ________________ 32,

141, 193, 202, 216, 256, 342, 398, 620, 673, 741
795 814 824 831 833 867 904 911, 925 957
967 1153 1330 1382 1502 1575 1870 1962
2042 2078.
Research and development._____.__________ 98,
105, 172, 192, 205, 222, 304, 487, 646, 710, 721
722 907 920 923 926 989 1003 1444 1445
1556 1773 1840 1935 1993 2024 2162 2391
2454 2480 2481.
Review for layman ______________________ 2477
Status of process_______ 201, 424, 519, 1462, 2497
See also names of individuals.
Fuel technology, developments_____________ 589,
1442, 2439, 2440, 2441, 2443
Various countries_______________________ 230,
554, 775, 1059, 1383, 1718, 1868
Hydrogenation, comparison with gamﬁcatlon 349,
1340
Synthetic fuels from coal - _ ________________ 107,
115, 254, 255, 345, 389, 539, 647, 680, 699
708 724 733, 903, 906, 956 1247 1583 1601
1958 1996 2035 2314.
Varlousprocesses__-_________________-_.‘__ 116,
193, 216, 227, 231, 257, 264, 294, 316, 340, 352
399 409 466 542 544 547 553 555 576 583
647 698 700 701 717 718 723 736 776 794
810 845 846 871 872 894 988 1040 1225
1241 1248 1282 1314 1376 1380 1482 1504
1561 1581 1587 1588 1589 1591, 1621, 1623
1684 1696 1702 1711 1716 1790 1853 1984
1991, 1997 2006 2023 2122 22"9 2357 2362
2457 2458 2470 2478!
See also Coal utlhzatlon Economics; History;
Specific country

Rhenium catalyst__.______________________ P-4535,
P-4654, P-5023, P-5043, P-5076
Rhodium catalyst_.________________ P—3075 P-4756
Robinson-Bindley process__._________________ 256
Royal Dutech-Shell plant, features_____________ 909
Rubber: ;
Compounds resembling, from hydrogenation
produets._ _ - __________________________ P-3307
Hydrogenation, destructive_________________ 1142
Rubber and synthetic materials, softeners or
_fillers___________________________ P-4232, P—4999

Ruhrél G. m. b. H., Bottrop Welheim_________
445, 475, 476 481, 500, 668, 803, 805, 873, 874
875 876 1072 1109 1448 1449 1966 2012
2013 2014.
Rumania, synthetlc fuel industry_ ____________ 365,
366, 373, 375, 377, 2242

Russia, synthetic fuel industry______ 854 1133 1134,
1135, 1450, 1457, 1820, 1934 1949 2366
Aleksandriiskii, coal_ . _____ 1478 2113 2335
Lignite_ - ___________________________ 2353

' Ref. No

Russia, synthetic fuel industry—Continued
Barzass, coal__________________________ 897, 1228
Cheliabinsk, coal . . ____________________ 516, 1780
Coal-tar oil hydrogenatlon _________________ 1671

Institute of Mineral Fuels, Academy of Sci-

ences, U.S. S. R________ ... 568
Lignite-hydrogenation plant______________._ 1595
Low-temperature tar_ . ____________________ 30
Program.______________ 435, 1104, 1808, 1814, 2262

Ruthenium catalyst__._._____________________ P-5283
S
Sabatier, P., review of work______.____ 831, 957, 1962
Sichsische Werke A.-G. . ______ 985
Safety:
Device for reducing valves______________.__ P-5734
Hazards, in catalytic hydrogenation______._ 20, 777
Pressure-relief device.___________________ P-1202,
P-4203, P-4204, P-5734, P-6069
Pressure-tight closure for thermoelements---_ 2231
See also Plant operation, prablems.
Sand, bituminous._ . ________ . 275
Schlsts, conference_ . __ _ _ oo 225
Scholven, Germany, hydrogenation plant___ 478, 1109
Schréder, H., review of work._________________ 486
Selenium ca.talyst _____________ 2352, P-5280, P-5689
Senderens, review of work. . . . _____________ 957
Shale:
Comparison of oils from coal and oil shale____ 1060
Cracking _ ___ o _____ P-5817
Extraction of oil . . ______ 961, P-3113
Hydrogenation_____________ 127, 1306, 1749 2307,
. 2308, 2316, P-2561, P—2737 P—3820 P-4946
Thermal solution. _ __ . _______ 596
See also Coal, extraction.
Shale oil:
Analysis_ __ _______ oo 1269
Hydrogenation_ __________________________ 185,

1270, 1271, 1272, 1273, 1316, 1317, 1318, 1856
2098 2219 2220 P—4085 P-4086.

Destructive_ - .. 229, 1528, 1529, 1530, 1531

8See also Slurry, coal-oil. :
Shale tar:

Analysis__ _____ . 1672

Cracking._ - _________ 128, 2263

Hydrogenation___.___________ 397, 1293, 1294 2306
Silicon catalyst:

Foundry fluedust_______________________ P-2690

In hydrogenation___ 1036, P-3089, P-3731, P-5293

Porosity.. ... P-3271

Preparation:

Fluorine treatment_______ _______________ 2239,
P-3266, P-3286, P-3652, P—4460, P-4461
P-3245, P-3265,
P-3337, P-3338, P-3347, P-—4762 P-5813
Siliea-alumina_ _________________________ 1054,
2108, P-2884, P-3247, P-3337, P—3346
P—3912 P—3991 P—-4030 P—5626 P-5666,
P—5745 P-5751.

Silica with metals _____________________ P-2885,
P-3248, P-3275, P-3276, P-3345, P-3992,
P—5430 P-5431, P—5811 P—5812

Silicate-aluminate._ ... _ P-3244, P-5299

Silicomolybdic acid_ . __________.__________ P-3089
Silver catalyst.____. P-3127, P-4820, P-5282, P-5283
Silvonen combustion theory._________________ 2116
Slurry, coal-oil:

Coal hydrogenatlon ______________________ P-5085

Cracking . _ ____ e~ P-5883

Preheating_ . __ P-5609



618 BIBLIOGRAPHY OF PRESSURE HYDROGENATION

Ref. No.
Slurry, coal-oil—Continued

Preparation_ _____________________________ 1925,
2361, P-2678, P-2712, P-2891, P-3304, P—3403
P—3443 P—3460 P-352 2, P-352 3, —3858
P—3973, P-4241, P—4242 P—4314, P—4332,
P-4431, P—4487, P—4561, P-4562, P-4748,
P-4943, P-5105, P-5459, P-5698, P-5818,

P-5844.
Properties_ - __ oo 1069, 2208
Treatment in shock separator_____________ P-6044
Vehicle______ .. 243, 277, P-2591
Alecohol_______________. P-2992, P—2993 P-4246
Anthracene_______________________ 241 P-5706
Bitumen______________________ P—5895, P-5896
Cellulose waste liquor_ . _ .. ____.__._____ P-4893
Cyclohexanol . __________________________ 1358
Heavy-middle-oil mixture_______________ P-4340
Heavy oil______ P-2583, P-3128, P-3158, P-4867
Lightoil._____________________ P—4465 P-5228
Produet_.____________________________ P-2592,

P-3497, P-3910, P-3978, P-4068, P—4069
P—4070 P—4283 P—4338 P—4386 P—4474

P—4697 P—5236 P—5360 P—5374 P—5517
P—5890 P-5897.
Properties_ _ .. 17, 263
Shale-oil sludge._ - - _______ 17
Tar . 2489, P-5894
Containing dust_____________________ P-4287

Tetralin___ 271, 272, 273, 274, 278, 359, 762, 2182

Water_ .. P-2890, P-4981
Viscosity._ . . ______ 126, 1361, 1648
See also Coal, extraction.

Soap, manufacture_________________________ P-4231
Société Belge de 1’Azote, process___________ 232, 1197

Société Nationale de Recherches, process_ . 1824, 2002
Sodium catalyst:

In hydrogenation_________________________ 1321,
1322, P-2717, P-2718, P-2719, P-2720, P—4902
P—5068 P—5933 P—5961 P—6051

Mechanism of catalytxc hydrogenatlon 1088, 1089

Preparation..____________ P-2721, P-3244, P-5054

Softeners or fillers__________________ P-4232, P-4999
Solvents_ . ________________________ P-3059, P-4236

See also Coal, extraction; Procedure.

South Africa, synthetic fuel industry._________ 433,

504, 526, 640, 679, 1386, 1387 1388, 1389, 1390 :

1519 1520 1523 1750 2057 2144, 2146, 2147
2148 2360 2376
South Manchurian Railway Co., Ltd., Fushun,
synthetic fuel plant_ ______________________ 82
Space velocity_ .- ______________ P-4994, P-5176
Spain, synthetic fuel industry_________________ 834,
1549, 1726 1729, 1730, 1803, 2145
Standard I. G. Farbenindustrie process________ 958
Standard Oil Co., activities_. 342, 348, 909, 1607, 1954
Standard Oil Development Co., research. _____ 436

Steel:
Acid-resisting____ - __ o ____ 2420
Alloys_ oo ____ P-3196,
P-3746, P-4859, P-4860, P-5173, P—5696
P-5707.

Chromium._ ____________________________ 228,
815, 2045, P-2734, P-3132, P-3194, P—3201
P—3208 P—3212 P—3775 P-4243, P—4252
P-4803, P—4851 P-4852 P—4854 P-5520
P—5764, P-6065.

Titanium______ P-4257, P-4857, P-5173, P-5697

Tungsten______ P-2541, P-2542, P-4649, P-4915

Vanadium_______._____________________ P-4858

Behavior, at high temperature and pressure._ 233,

4, 528, 582, 1169, 1546, 1547, 2210 2333

Cadmium, for protectlon agamst corrosion_. P-4459
Coated with chromium, beryllium, or alumi-

UM oo P-5708

German methods of creep-testing._ __________ 1099

Ref. No.
Steel—Continued
High-pressure__________.______.__ 566, 2228, P-2615
Hydrogen:

Adsorption.___ . _________ o ___.__ 412
At high temperatures and pressures_______ 1122,
2079, 2473, P-2643, P-2688, P-2689, P—5010

P-5011.
Attack on carbon steels__._____ 114, 139, 663, 1602
Chemical behavior, at high temperatures_-_ 462

Diffusion throughiron___________________

355, 1175, 1406, 1920, 1921, 2237, 2494
Reaction on allo - J 136,
137, 1186, 1603 1604, 1605, 2044, P- 5006
P—5007 P—5008 P—5009

With carbon in iron reactions_____ 138, 140, 1019
Hydrogen sulﬁde, action, influence of pres-

SUT@ o e e 567, 2434
I. G. Farbenindustrie, experiences with hydro-

gen resistance_ __________.____________ 633, 1051
In coal hydrogenation_ ... ______________ 1767
Physical properties up to 1,300° F_______ 802, 2433
Relation between gases and steel____________ 2021

See also Converters, construction materials;
Plant design.

Steinschneider, L., review of work_ . _________ 486
Sulfite liquor, hydrogenation_ _ . ______________ 2199
Sulfonic acid catalyst_______ R P-4553

Sulfur:
Catalyst:
Action on hydrogenation of naphthalene,
m-cresol, and tar oil____________ S 2352
Alkaline—earth sulfides_ ________________ P-4615
Compounds of solid metalloids or of am-
monif... . P-5223
Heat treatment; carbon compounds._____ P-2524,
P-4625, P-5462
In hydrogenation_______ P-3730, P—3766 P-3779
P-4813, P-5255, P—5418 P-5805, P—5854
Destructive__________________________ 1530,
2368, P-3134, P-3380, P-4621, P-4807
Metal sulfide__ - ______________________ "P- 3057,
P-3064, P-3491, P-3590, P-3735, P-3759
P-3760, P-3778, P-4019, P-4020, P—4021
P-4207, P-4799, P-4801, P-4816, P-—4817
P-5186, P-5391, P-5470.
Preparation____________________________ 806,
2225, P-2525, P-2639, P-2665,
P-2666, P-3253, P-3259, P-3260, P-3292,
P-3293, P-3294, P-3425, P-3967, P-4028,
P-4365, P-4369, P-4373, P-4384, P-4445,
P-4452, P-4519, P-5022, P-5024, P-5029,
P-5224, P-5349, P-5350, P-5351, P-5352,
P-5353, P-5662, P-5663, P-5755.
Shale gasoline, desulfurization_.._____ 1572 1573
Sulfides plus ammonia__________ P-4571, P-5146
Sulfides treated with organic bases_.__ P—5550,
P-5551
See also Catalyst, activation; Catalyst, re-
generation.

Determination in residues___._______________ 18

Effect in hydrogenation_____________ 261, 818, 1036

Halide. See Products, purification.

Oxygenated sulfur compounds_____________ P-2876

Poisoning_ .. ____________ 551, 847, P-5048, P-5854

Pretreatment of carbonaceous material____ P-3648,

P-4392, P-4393, P-4404, P—4457 P—-5238
P—5397 P-5398.

Removal _____________________________. P-3774
Absorption_.___ P-3754, P-4917, P—4918 P-4919
Aluminate catalyst_____________ P—-4676, P-4679
Carbide and basic compound catalyst____ P-5802
Dilution with sulfur-free gases_ ... ______ P-4133
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Ref. No.

Sulfur—Continued

Removal—Continued

Hydrogenation_ ________________________ 320,
394, 1538, 1571, 2379, P-2633, P-—2900
P—3123 P—3495 P—3656 P—3657 P-3726
P—3727 P—~4197 P—4669 P—4916 P—4917
P—4918 P—4919 P—4941 P—5016 P—5017

P-5290.

See also Sulfur removal, specific catalyst.
Hydrogen sulfide, with alkali solutions.__ P-4002
Iron catalyst___________________________ 1421,

2343, 2379 P-3650, P-3669, P-4730, P-—5859
P—5860 P-5861.

Molybdenum cataly. St 818,
842, 847, 1544 1911, 1914, P-2523, P—3017
P—-4137 P—4676 P-4732.

Nickel catalyst _________________________ 830

Oxide catalysts_._________________._____ 818,

1728, P-2570, P-2606, P-4676, P-4732

Pressure, reductlon, to remove volatxle

compoundS_ ________________________ P-2851
Reﬁnmg, Dehydrierung Hoch Drucke
eed_ - _______ P—4186
Sulﬁde catalysts______________________ P-301

P-3018, P-3513, P-3514, P-4679, P—5378
Thermal decomposmon ________________ P-2876
Using oxygen or air with active carbon__ P-3086,
P-3087, P-3512
Using steam ___________ P-3726, P—3727 P-4839
See also Catalyst, poisoning; Corrosmn
Gasoline; Procedure coal preparation; Pro-
cedure, hydrogenatxon of sulfur-contammg
material; Tar, low-temperature hy-
drogenatlon
Sulfur dioxide: As extraction agent____.______ P-3113,
P-3114, P-3218, P-3219, P-3498, P—3897
P—4158 P—4193 P—4209 P—4225 P—4516
P—5166 P-5197, P-5777.
Sulfuric acid:

Catalyst_ . _______ P-4556
Extraction_______________________________ 763
In product purification___________ P-3446, P-6042
Sulfurous acid catalyst_____________________ P-4556

Superheating. See Heat, control.

Supersonics. See Procedure, coal preparation.
Surface tension, reduction. ____________ 1335, P-3485
Switzerland, synthetic fuel industry___________ 974

Synthetic Fuel Act.
thetic fuel industry.

Synthetic fuel industry. See Specific country,
synthetic fuel industry.

Synthol process. See Fischer-Tropsch process.

See United States, syn-

T
Tantalum catalyst_________________________ P-5282
ar:

Acids_ o ____ 2175

Coal:
Chemieals______________________________ 1401
Constituents, analysis__ 678, 793, 1311, 1452, 2128
Derivatives_ .. _________________________ 830,
984, 1081, 1089, 1090, 1965, 2349, P-2724
Hydrogenatlon _________________________ 387,

396, 793, 1043, 1069, 1071, 1079, 1140, 1775
2086 2087 2113 2193 2204 P—2600
P—2609 P—2610 P—2721 P—2722 P—2816
P-2859 P—2860 P—3056 P—3057 P—3058
P—3387 P—3493 P—3911 P—3955 P—4633
P—4724 P-5138.

Slmultaneous desulfurization_.________ P-5802
Primary_____ . 1947
Production_ ___.___________________ 182, 2127,

2128, P-4100, P-4101, P—4102 P-4250
Recent Work . . oo oo 2260

Ref. No
Tar—Continued )
Coke-0Oven . _ .. 315
Composition_ _ ___________________________ 848
Continuous distillation system_____________ P-3108
Cracking_ __ _____________________________ 648
Heating under pressure___________ P-3612, P-3613
Hydrogenation_ __________________________

77,
78, 79, 80, 81, 386, 388, 424, 531, 817, 997
998 1038 1263 1264 1369 1377 1408 1837
1913 1936 2030 2111 2120 2141 2178 2189
2196 P—2557 P—2579 P—2602 P—3349
P—3350 P—3351 P—3493 P—3665 P—3687
P—4015, P—4260, P—4273, P—4535 P-—4727
P-4948, P-5106, P-5319, P-5326, P—5442,
P-5443, P—5692 P—5726 P-5893, P-5976,
P-6016 P-6025, "P—6026.
Companson with process applied to coal... 210
Conditions, effeet__ . ____________________ 53,
54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65
66 67, 68, 69, 71 75 76 800 1259.

Fluidized bed - - - oo P-4819
Gasolines, from sapromyxite tar. .. ____..__ 1940
Hydrocarbon solvent as thinner___.______ P-3821
In presence of organic amides and amines_. P-3333
Influence of sulfur_ . ____________________ 2469
Intermediate-scale plant_________________ 1265
Laboratory-scale continuous plants_____ 72,73, 74
Neutral oil ___________________________ 70, 2223
Products, composition___________________ 983
Review___ . ___________________ 305, 1824, 2347
Work by Fuel Research Board____________ 943,

944, 945, 946, 947, 948, 949, 950, 951

Lignite:

Chemical . composition, properties, and
methods of treatment_________________ 1451
Hydrogenation________ 128, 672, P-4177, P-4826
Utilization. - ____ 918

Low-temperature:
Extracetion. . _____________ 1352, 1362
Fuel _____ . 1094, 2252, 2436
Hydrogenation._ ________________________ 586,

994, 1037, 1139, 1144, 1252, 1292, 1550, 1644
1680 1728 1735 1950 1967 2121 2261
2385 2437 2461 2467 P—5530 P—5687

P-5688.
See also Tar, hydrogenation.
Properties_ . _____ 1010, 2224
Reprocessing_ - _ o _______________ 664
Oil, hydrogenation________________________ 2007,

P-2759, P-2800, P-2908, P-3502, P—3685
P—3686 P—4966 P—5538 P—5732 P—5798

P—-5950

Paraffin, removal . _ ___..__________ P-4270, P-4277
Peat, hydrogenation_______________________ 83,

84, 1279, 1280, 1458, 2049, 2282
Shale_ . __ 1293 1569 1570 2222
Solvent extraction, before hydrogenatlon_-_ 1;)—2373755
Utilization oo oo e 843, 1223, 1260
Wood, hydrogenation._ . ... 185, 1141, 2283 P-3059
Yield_ _ o __ 1060 2468

See also Phenol,

hydrogenation; Residues;
Slurry, coal-oil.

Technical Advisory Committee Report ZGC-2_ 1670
Technical Industrial Intelligence Committee

Report 17 oo 2238
Technical Oil Mission:
Reel 5:
Ttem21_________________________ 578, 2233
Item 26, part 4. _______________________ 146
Reel 54, item 4___________________________ 2043
Reel 57, item 1. _________________________. 2443
Reel 129_____ _______ __ . ____. 1068
Refoa . ___._.__. 1828
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Ref. No.
Technical Oil Mission—Continued
Reel 130______________________________ 566, 1067
Ref. ff___ L _____ 2237
Ref.ee_ . ________ 467
Ref.u_ L ______ 1862
Ref. x_ . _____.__ 2232
Ref. y_ o ____ 1104
Reel 138, Doc. 17 and 18__________________ 2429
Reel 148, Report LU 558, No. N-26, frames
156-158 _ _ . ___ 1959
Reel 150:
Frames 323-329_ _ . __________.__ 803
Frames 335-344_ . ______________________ 1880
Frames 3456-347 _ _ _ __ _ __________________ 2010
Frames 345-350_ _ _ _____________________ 2053
Frames 348-349 _ __ _____________________ 873
Frame 350__ __ __ ______________________. 2012
Frames 351-354 _ _ _ __ __ ___ . ____________ 2033
Frame 355_ __ __ ___ __ __ o _______ 106
Frame 356___ __________________________ 2033
Frames 359-361_ __ _____________________ 875
Frame 362_____________________________ 876
Frames 416-421_ _______________________ 2074
Reel 162, frames 877-878 _ ________________ 2367
Reel 163___ _ ... o _____ 565
Item IV-5, frames 65-66_ _ . _____________ 1826
Item IV-8, frames 74-75________________ 877
Reel 167, Item I-3, frames 23-43 ___________ 2037
Reel 170:
Frames 11-14_ ____ _____________________ 2328
Frames 80-88 _ _ ________________________ 1638
Reel 173, Item I1-49, frames 661-665_______ 1536
Reel 181:
Frames 6,420-6,452 __ __ _________________ 1106
Part 24, Ttem 13 frames 6,495-6,501______ 2234
Reel 192, Ttem 13, frames 22 208—22 211_____ 2231
Reel 196 ___________ 475 476, 477, 478
Reel 197_____________ 1052, 1053, 1055, 1056, 1057
Reel 198 _ _ _____________________ 1448, 1557, 1670
Reel 199____ . ___ 668 669
Reel 205, group IV, items 4 and 5, frames 733—

737 .. 2236
Reel 212, part 2______________________ 1862, 1863
Reel 226 _________________________________ 125
Reel 228___ ____ L _______ 2108
Reel 229___ __ __ ____________________ 1068
Reel 358 _ o ______ 2009

-Report 17_______ o _________ 1670
Tellurium catalyst_ ________________ P-5280, P-5689
Temperature of reaction, effect:

Calorific value of products _______________ 296
Methane synthesis______________________ 1886
Variation_...______________________ 557, P—437 6
Yield . ______ ..

93, 304, 898, 1289, 1354, 1647, 2130, 2480
See also Heat Mechanism of reaction.

Tetralin:

Hydrogenation_ ________________ __ __ _____ 88,
654, 655, 656, 1319, 1407, 1409, 1411, P—2833
P-5013.

Produetion_____________________._ P-5953, P-5956

See also Coal, extraction; Hydrocarbons; Slurry,

coal-oil.
Thallium catalyst________________________ 459, 1970
Thermal conductivity, metals________________ 1429

Thermal efficiency. See Heat, efficiency.
Thermal measurement. See Hea.t evolution.

Thermodynamics:
Deviation coefficients______________________ 2005
Equilibria, destructive hydrogenation_______ 2072
Theory, destructive hydrogenation__________ 2071
Thorium ecatalyst_____________________ 2225, P-4814
Tief Temperatur Hydrierung__ _______________ 667,

1068, 1071, P-4249, P-4595, P-5230

Ref. No.

Tin catalyst:
Activity __ __ 13, 14, 281
Alloys and coatings____________________ 281, 1721
—5823 P-5824, P-5825, P-5826, P-5827
In hydrogenation._________________________ 13,
, 211, 304, 1934, 2379, P-2718, P-2719,
P-3124, P—3127 P—3482 P-3704, P-4545,

P—4950, P—4953, P—5141, P—5387, P-5875.
Metallie_ - _ e __ P-4955,
P-4957, P-4958, P-5959, P-4960, P-4964,
P-4965, P-4966, P-5523, P-5524,
P-5526, P-5877.
Metals, melting below reaction temperature. P-4962,

P-4967

Organic compounds_ - - _______________ P-2532,

P-2533, P-4328, P-5730

Recovery. ... _________ P-3515, P-4172, P-5332

Titanium catalyst_________________________ P-2897,

P-3004, P-3005, P-3006, P-3731, P-5282

Toluene, production_________________________ 1407,

1872, P-3217, P-5161, P-5426, P-5454

Toluol, production__________ P—3933 P—4018 P-5553

Tungsten catalyst:

eids. . _________ P-3089, P-3090, P—3091
Hydrogen, adsorption_ - ___________________

In hydrogenation__ _____________________ P-—3227

P-3432, P-3461, P-3704, P-4840, P-5667

Metallic thlotungstate ____________________ P-6053

Oxide__ - 2346, P-2808, P-4812, P-4815, P-5733

Recovery _ . 1106

Superheating, prevention_______________ P-6009

Preparation_____________ P-3241, P-3256, P-3268,

P-4478, P-4782, P—4783 P—5278 P-5999

Recovery, fromore_ . ____________ P—3092 P-3093
Sulfide_ _ _ _ - _________

669,
1106, 1862, 2225, 2234, 2236, 2367, P—4933
P—5433 P—5434 P-5996.

Activity, reduction ____________________ P-5277
Decomposition._ _ _ _____________ P-3369, P-3370
Hydrogen, adsorption_ ______________ 1106, 2236
In hydrogenation_______________________ 1070,

. 1863, P-3288, P-3730, P-4379, P-4462,
P-4493, P-4554, P-4595, P-4618, P-4626,
P-4818, P-5182, P-5189, P-5217, P-5229,

P-5255, P-5349, P-5415, P-5417, P-5978.
Two-stage hydrogenation. See Procedure.
U
Ube Yuka Kogyo Co., synthetic fuel plant_____ 1210
Uhde process_______ . ____________________ 2908, 2478
Ukraine, synthetic fuel industry_ _____________ 2284
Union Rheinischen Braunkohle Kraftstoff A.-G.,
Wesseling_ . _____________________ 1109, 1557, 1670
United States Naval Technical Mission Report:
No. 87-45_ _ . 1557
No. 145-45_ _ _ _ o _____ 2149
No. 146-45_ _ _ __ o __.____ 2150
No. 217-45______ 1068, 1069, 1070, 1071, 1072, 1073
United States Naval Technical Mission to Japan,
X-38(N)-7_ . 2318, 2319
Enclosure (A) . ___ 1525
Enclosure (B)-1__________________________ 1645
Enclosure (B)-2_ __ ____________ . ____.___ 2484
Enclosure (B)-3_ _________________________ 1643
Enclosure (B)-4_ _ _ __ _ _______ . __._ 1648
Enclosure (B)-5_ _ _ __ o ___.__ 1646
Enclosure (B)-6._ _ ___ _______ o ___._ 1647
Enclosure (B)-7 . __ __ o ___ 1641
Enclosure (B)-8__ _________ .. 1642
Eneclosure (B)-9_ __ - _____ 1644
Enclosure (B)-10_ _ . _ __ ___ o _____. 1524

Eneclosure (B)-11_ _ _ ___ o~ 2206
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Ref. No.
United States Naval Technical Mission to
Japan, X 38 (N) 7—Continued

Enclosure (B)-12_________________________ 2489
Enclosure (B)-13_________________________ 2208
Enclosure (B)-14_________________________ 2204
Enclosure (B)-15_ . _______________ 1311
Enclosure (B)-16_________________________ 2207
Enclosure (B)-17 _ _ ___ ____ _____________._ 2205
Enclosure (B)-18_ _ ___ ____________________ 1526
Enclosure (B)-20_____ ____________________ 1348
Enclosure (B)-23 _ ________________________ 1349
Enclosure (C) - ___ o ______ 2320
Enclosure (E) _ __ _____________________ 1351, 2322
Enclosure (F) _ __ ____ . _______ 2321

United States synthetic fuel industry_______ 250, 339,
. 621, 1521, 1713, 1931, 2041, 2068, 2323, 2327

Annual reports, research and technologlc
work.___________________________ 685, 686, 687,
688, 689, 690, 691, 692, 693, 694, 1342 1343
Inquiries, on research. ___ . __ 67 0, 714 7 15 724 727,
1075, 1123, 1927, 2064, 2065 2176 2324 '2328

Legislation_______________________ 469 2326 2465
Ohio, coal-hydrogenation activities__________ 1469
O’Mahoney report__ ____________________ 469, 1928
Shall Government permanently engage in
liquid fuels research_____________________ 1771
West’s opportunity, in coal-processing pro-
gram___ __ . _______._ 1229
Uranium catalyst:
Activator_____________________________. P-6016
Coating, for quartz catalyst_______________ P-5545
In hydrogenation_____ 787, P-3394, P-3395, P-4814
Oxide_ . ________ P—3316 P—3391 P—-4797 P-6017
Preparation_ . ___________________ P—4478 P-5999
\'
Vallette process__________________________ 864, 2338
Valves. See Equipment, closing valve; Equip-
ment, pressure valves Equipment, pump
valve
Vanadium catalyst, in hydrogenation________ P-4814
P-5976, P-5977
Oxide_ _ __ o ____________ 2108,
2234, P-3969, P-5281, P-5282; P-6017
Recovery__._____________ P—3092 P—3093 P-4175
Vapor-phase hydrogenatlon See Procedure.
Varga process_ _____________________ 420, 1238, 1824
Varnishes__________________ P-4292, P—4293 P-4745
Vaseline production_________ P—4108 P—4109 P-5645

Vegetable matter, hydrogenation______________ 187,
1164, P-2572, P-2573, P-2579, P-2864, P—-2865
P—2868 P-5144.

See also Grain.

Vehicle. See Slurry, coal-oil.
Velocity:
Flow of reaction mass____________________ P-3963
Hydrogenation_ . _________________________ 1453,
1454, 1455, 1456, 1459, 1460, 1461
Viscosity:
Gases and vapors___________________ 509, 510, 511
See also Slurry, coal-oil.
w
Wales, synthetic fuel industry________________ 418
Wash oil.  See Gas, recovery; Hydrogen, separa-
tion; Oil; Waste gases.
Waste BaSeS._ _ . _______ P-3320
End gases containing methane________ 979, P-6030
In ammonia synthesis____________________ P-3173

In mechanical work.______________ P-2957, P-2958

Ref. No.

Waste gases—Continued -
In production of acetylene and liquid hydro-

carbons_______________________ P-2556, P-4064
Oil wash during condensation_____________ P-4636
Removing gaseous weak acids____________ P-3416,

P-5934, P-5935

Source of oxygenated, sulfurized hydro-
carbons. . ___ o _______ P-3645
Treated with steam_ _____________ P-2577, P-2584
Treated with carbon dioxide______________ P-5308

Waste water:

Dephenolation____________________________ 27,
917, 1617, 1879, P-2755, P-2756, P-—3083

P-3379, P—3994, P-4022, P—4195 P—-4642
P-4661, P-4720, P-5616, P~5942, P-6043.
Activated carbon used.___________ 1329, P-2903
Phosphate used_.._____________ P-2562, P-4906
Problems._ . ____________________________ 1664
Filter beds_ _ __ _ o ___ 1096, P-5642

Products, recovery_ . 1097, P-4658, P-4908, P-4976
Treatment, with ammonium sulfate-contain-

ing water_____________________________ 4572
Water effect, in hydrogenation. . ___________ 818
See also Slurry, coal-oil.
Water gas:
Conversion____ ... 832
Produection__________ 307, P—2767 P-3855, P-5976
Reactions.__________________________ 282 2116
Use, in hydrogenation_____________________ 341,
P-4772, P-4773, P-4774, P-4775
Wax:
Comparison of cracking and hydrogenation
products_ _______________ 2405, 2408, 2413, 2417
Cracking_____________ 2405, 2406, 2409, 2417, 2426
Extraction_______ P-3543, P-4224, P-4311, P-5361
Hydrogenation. __________________________ 373,

392, 1143, 2392, 2395, 2400, 2401, 2402, 2403,
2405, 2406, 2411, 2417, 2418, 2426, P-2726.

Produets_ ____________________ 2400, 2401, 2402
Production_______________________________ 1317,
P-3600, P-3601, P-3908, P-4179, P—4616

P-4617, P-4685.

Purification_ ___________________________ P-4122,
P-4127, P-4146, P-4147, P-4206, P-4297,
P-4686, P-5000, P-5001, P-5532, P-5533,
P-6018, P-6019.

Solvents, effect . _________________________ 2048
Wetting agents.____________ P-4298, P-4299, P-5202
Wisner process .- - - ______ 713
Wood:

Carbonization___________________________ P-5015

Distillation._ - ______ 729

Hydrogenation_ - _______________________ 728,

P-2557, P-4682, P-4871, P-4883, P—4884
P-4885, P—4886, P—4887 P——4888 P—4889
P-4890, P-4891, P-4892, P-4893, P-4894,
P-5892.

Tar. . 185, 1141, 2283, P-3059
Wood-preserving agents_____ P-3058, P-4309, P-4310
X
Xylene . - - oo P-3896, P-5454
Xylidines___ - ____ 1350, 2370
Xylol oo P-4005, P-4065
Y
Yield . __ 190,

191, 369, 702, 745, 750, 898, 1114, 1124, 1125,
1126, 1127, 1253, 1378, 1385, 1580, 1731, 1873,

2131, 2153, 2196, 2227, 2451, 2452, 2480, 2496,

3—2(5)91, P-2592, P-4960, P-5061, P-5063,
-5068.
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Yield—Continued
At Mannheim-Rheinau_ . _______________ 2076
Bergius, F., statements____________________ 160
Bergius and modern hydrogenation plant___._ 1253
Bergius process, compared to synthesis from
water gas____ . _______________ 695
Bureau of Mines, experimental plant________ 2184
Effect of:
Feed quantity_ .. _______________________ 1353
Hydrogen and temperature__ ____________ 1354
Raw material, catalyst, and method of
working__________ 1854, 2105, P-2596, P-2768
Solvent treatment_ . ____________________ 1694
Temperature_ _ . _ . _____________________ 898
Germany, oil supplies_ - ._________ e 1596
Hydrogenation:
Aleksandriiskii, brown coal _______________ 2335
Bohemia, waxcoal______________________ 1633
Boldesti, illuminating oil .________________ 368
Cannel coal .. ______________________ 1181, 1182
Cheremkhov, coals______________________ 1472
Corona and Mayrau, coals_______________ 1038
Formosa, coals_ _ _______________________ 1650
Gascoal . ______ 1951
Japan,coal - _______________________ 1165, 1647
Parkgate, coal . _______________________ 1189
Petrossani, browncoal .__________________ 365
Raichikhinskii, coal - ____________________ 1694
Rhine Province, brown coal . _____________ 749
Russia, coal ... ____________________ 1681, 1945

Ref. No.
Yield—Continued
Hydrogenation—Continued
Sapromyxites. .- oo 1228, 1949
Silesia, coal . _ . ______________________ 161, 1022

Increasmg low-boiling products by absorption

of carbon dioxide._____________________ P-5880
Yugoslavia, synthetic fuel industry____________ 92
Z
Zelinsky process. _ - o emmeae 1696
Zeolite catalyst____________________________ P-4984

Zinc catalyst:
Carbonate_ - .- - ______ P-3389
Chloride______ 1036, 1357, P-4680, P-5337, P-5894
Chromate_ ... ___ P-5891
Colloidal solution________________ P-4968, P-4969
Combination with tin______________________ 1721
Foundry flue dust_ - _____________________ P-2690
In hydrogenation_______________________ P-2555,

P-4545, P-5113, P-5208, P-5209, P—5282
P—5387 P-5404, 'P-5875.

Oxide. .- oo 2379,
P-3227, P-3389, P-3412, P-4120, P-4121,
P—4595 P-5109, P-52 17 P—5229 P-5281,
P-5 733 P-5891.

Preparation. __.__________________._______. 669,

806, 2108, P-4550, P-5302, P-6020
Salts of carboxylic acids.__. .. P—4415 P-4486
Sulfide_. .. - P-5281

Zirconium catalyst____________________._____ P-4680
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AUSTRALIAN PATENTS

Patent Abstract Patent Abstract Patent Abstract
Year No. No. Year No. No. Year No. No.
1922 6, 880 | P-2578 1929 21, 110 | P-5444 1934 20, 644 | P-5371
1926 1,217 | P-4790 21,112 | P-5159 P-5372-s
1, 625 | P-5251 21, 256 | P-5959 25, 559 | P-4344
1927 6,013 | P-4671 22,041 | P-5162 1935 16, 811 | P-5904
1928 11,411 | P-3028 23, 469 | P-5989 P-5905—-s
13,067 | P-4690 23, 533 | P-5253 P-5906-s
15,177 | P-2621 1930 27,679 | P-3085 20, 786 | P-3133 )
16,917 | P-4105 1931 2,419 | P-2784 P-4344-s
16, 956 | P-4346 2,420 | P-2783 20, 797 | P-3826
17,232 | P-3042 4, 486 | P-2532 21, 605 | P-4082
17,320 | P-4106 1933 11, 251 | P-5424 22, 959 | P-4665
17,329 | P-5991 ) P-5458-s 23,418 | P-5353
17, 330 | P-5992 13, 526 | P-5554 23,639 | P-4385
17, 447 | P-3475 13, 831 | P-5458 P-4387-s
17,448 | P-4125 1934 10, 702 | P-5421 24,269 | P-3953
i 17, 450 | P-4037 16, 405 | P-5422 P-3954-s
1929 17,774 | P-5772 16,736 | P-4278 24,642 | P-2561
18, 052 | P-5832 P-4279-s 24, 690 | P-4362
. 18,355 | P-5859 18, 551 | P-3125 27,860 | P-4344-s
19, 245 | P-5064 19, 038 | P-4487 105, 039 | P-4364
19,771 | P-5139 19, 330 | P-4622 105, 389 | P-5192
19, 957 | P-5981 P-4623-s 105, 822 | P-4613
20, 463 | P-4107 19, 966 | P-3471-s 106, 341 | P-4631
20, 992 | P-5988 P-4391 108, 529 | P-4512

9983854°—52——5 623
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AUSTRIAN PATENTS

Patent Abstract Patent Abstract Patent Abstract Patent Abstract
No. No. No. No. No. No. No. No.
71,298 | P-2574 115, 647 | P-3204 143, 658 | P-3967 152, 836 | P-2941
74,105 | P-2601 120, 411 | P-5741 P-4656—s 152, 842 | P-5899
75, 859 | P-2602 127,023 | P-5557 147, 488 | P-4656 153, 978 | P-5915

100, 209 | P-4951 133, 142 | P-2776-s 152, 829 | P-5890 160, 704 | P-5916
104, 736 | P-4960 P-2780 152, 835 | P-2942
113, 326 | P-3760
BELGIAN PATENTS
266, 508 | P-2599 406, 243 | P-4580 419, 361 | P-3895-s 429, 551 | P-5494
269, 720 | P-2600 411, 113 | P-3954 P-3922 429, 757 | P-4706
P-2610-8 411, 757 | P-2953 422, 148 | P-2928 443,072 | P-2951
350, 684 | P-4104 411,759 | P-2955 422, 933 | P-3970 444,950 | P-3860
352, 589 | P-4873 412, 498 | P-5475 427, 268 | P-3895 446, 945 | P-2920
361, 594 | P-2875 417,668 | P-4524 428, 482 | P-2943-s 448, 008 | P-3851
405, 267 | P-4575 418, 817 | P-4240 P-2950 450, 021 | P-4287
BRITISH PATENTS
Patent Abstract Patent Abstract Patent Abstract
Year No. No. Year No. No. Year No. No.
1909 23,977 | P-5117 1913 25, 510 | P-2612-s 1914 18, 232 | P-2579-s
1912 1,490 | P-4711 P-2981 P-2603
29, 260 | P-2541 1914 4,574 | P-2589 P-2611-s
P-2542-8 P-2599-s P-2612-s
1913 5,245 | P-5870 P-2611-8 18, 419 | P-5674
17,121 | P-3024 P-2612-s 1915 5,021 | P-2579
18, 350 | P-2686 5,967 | P-2685 P-2602-s
25, 510 | P-2611-s 11,611 | P-2545

Patent Abstract Patent Abstract Patent Abstract Patent Abstract

No. No. No. No. No. No. No. No.
100, 470 | P-5123 180, 625 | P-4951-s 217,747 | P-2675 247, 583 | P-3492-s
147,474 | P-5639 P-4955-s 220, 732 | P-2738 P-3725-s
148, 436 | P-2594 P-4956 231, 625 | P-5658 P-3736—s
149, 915 | P-2669 P-4959-s 235, 828 | P-4962 P-3759-s
P-2670-s P-4965-s P-4967-s P-3777
155,776 | P-2670-s 182, 852 | P-5476 236, 230 | P-2759 P-3781-s
P-2671 P-5477-s 242,876 | P-4667 P-4790-s
158, 593 | P-2705 P-5478-s 244, 730 | P-2584 P-4808-s
160, 789 | P-5960 192, 849 | P-2605-s 247, 217 | P-3204-s8 247, 584 | P-3380-s
171, 367 | P-4951-s8 P-2611 P-3206 P-3425-s
P-4955-8 P-4673-s P-3384—s P-3490-s
P-4956-s 192, 850 | P-2578-s P-3783-s P-3491-8
P-4957-s P-2605-s P-3936—s P-3735-8
P-4958-s P-2611-s 247, 582 | P-3318-s P-3759-8
P-4959-s P-2612 P-3488-s P-3778
P-4965-s P-4668-s P-3493-s P-3781-s
P-4966 193, 922 | P-4955-s P-3494-s 247, 585 | P-3425-s
171,390 | P-4955-s P-4957 P-3731-s P-3759-s
P-4958-s P-4959-s P-3759-8 P-3779
P-4959-s P-4965-s P-3776 P-3781-s
P-4964 213, 295 | P-4878 P-3777-8 P-4790-s
P-4965-s 213, 661 | P-3123 P-3781-s 247, 586 | P-3492-s
174, 321 | P-4955-s P-4669-s P-3958-s P-3725-s
P-4958 216, 882 | P-4666 P-4790-s P-3736-s
P-4959-s 217, 747 | P-2670-s 247, 583 | P-3381-s P-3759-s
P-4965-8 P-2672-s P-3489-s P-3780
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Patent Abstract Patent Abstract Patent Abstract Patent Abstract
No. No. No. No. No. No. No. No.
247, 586 | P-3781-s 258, 272 | P-3391-s 275,670 | P-3383 286, 324 | P-3157
P-4790-s P-3392-s P-3482—s 286, 678 | P-3389
247, 587 | P-3493-s P-3765 276,001 | P-3480 286, 679 | P-3390
P-3759-s 258, 576 | P-4120 P-3508-s 286, 680 | P-3391
P-3781 258, 608 | P-3213-s 276, 007 | P-2854—s 286, 681 | P-3392
P-4790-s P-3819 P-2864 287,114 | P-4231
249, 001 | P-2651 259, 944 | P-3805 P-2867-s 287,115 | P-4292
249, 155 | P-3384-s 261, 039 | P-4236 277,273 | P-3384 287,116 | P-4293
P-3386-s 261, 786 | P-5876 277,404 | P-2619-8 287, 855 | P-3503
P-3783 P-5877-s P-2620-s 288, 148 | P-3481
P-4087-s 261, 787 | P-5877 P-2621-8 291, 481 | P-4773
P-4088-s 262, 099 | P-3510-s P-2622 P-4774-8
) P-5251-s P-3511 P-2625-s 291, 817 | P-3856
249,156 | P-3706—s 262, 738 | P-2765 277, 419 | P-4867 P-3908-s
P-3740 262, 791 | P-5874 277,974 | P-5738-s P-4904-s
P-3955-8 262, 901 | P-2540 P-5739 292, 217 | P-2993—s
249,309 | P-5531-s P-4192-s P-5740-s P-4246
249, 493 | P-3380-s 263, 082 | P-2854—s P-5741-s 292, 642 | P-3073
P-3425-8 P-2865 278, 041 | P-2621-s 293, 077 | P-4282
P-3735 P-2868-s P-2622-s 293, 430 | P-2834
P-3736-s 263, 381 | P-4941 P-2623-s P-4775-8
P-3759-s 266, 311 | P—2894 P-2625 293, 719 | P-3504
P-4790-s 268, 188 | P-3562 278, 341 | P-3804 293, 720 | P-3505
249, 501 | P-3381-s 268, 372 | P-5558-s 279, 055 | P-2911-s 293, 808 | P-2929-s
P-3725-s8 P-5559 P-5740 P-2930-s
P-3736 P-5560-s P-5741-s P-2938-s
P-3759-s 268, 721 | P-5722-s 279,072 | P-3695 P-5496
P-4790-s P-5723 279, 410 | P-2912-s P-5506—s
249, 519 | P-5089 268, 722 | P-5724 P-5738 293, 887 | P-3681
250, 948 | P-3494-s 268, 796 | P-3477-s P-5741-s 293, 906 | P—-4987
P-3731 271, 451 | P-3477-s 279, 488 | P-2867 295, 587 | P-3482
P-3759-s 271, 473 | P-2835 279, 825 | P-3385 295, 947 | P-3393
) P-4790-s 272,190 | P-3349 280, 734 | P-2749-s 295, 948 | P-3394
251, 264 | P-3725 272,194 | P-3350 P-2752 295, 949 | P-3395
P—4790-s 272, 526 | P-5875 P-4671-8 296, 034 | P-4148
252, 787 | P-2669-s 272, 538 | P-3476 P-5702-s 296, 429 | P-3495
P-2670 272, 539 | P-3353 281,110 | P-2893 P-3687—s
P-2673-s 272, 556 | P-3351 281, 218 | P-3249 P-4105-s
P-2674-s 272, 829 | P-3488 281, 240 | P-2554 296, 431 | P-3396
253, 507 | P-2854—s 272, 830 | P-3489 P-2555-s 296, 536 | P-5743
P-4765 272, 831 | P-3490 281, 247 | P-3417-s 296, 683 | P-3198-s
P-5690-s 272, 832 | P-3425-s P-3870 P-3203-s
254, 713 | P-3506—s P-3491 P-3876-s P-4316
P-3507-s P-3492-s 281, 298 | P-3360 296, 693 | P-4316
P-3695-s 272, 833 | P-3492 282, 384 | P-3193-s 296, 694 | P-3198
P-3722 272, 834 | P-3493 P-3386 P-4316
P-3762-s 272,835 | P-3494 P-4037—s 296, 700 | P-3329-8
255, 127 | P-2539-s 273, 228 | P-3380 282, 410 | P-3853 . P-3397
P-2543 P-3425-s 282, 658 | P-5722 296, 752 | P-3203
255, 905 | P-4138 273, 337 | P-3723 282, 691 | P-3501-s P-4316
256, 964 | P-3387—s 273,712 | P-3502 P-3610 296, 753 | P-4316
P-3703 274,122 | P-3516 P-3900-s 296, 984 | P-3398
P-3704-s 274, 401 | P-3381 282, 814 | P-3387 P-3885-8
256, 965 | P-3317-s 274, 404 | P-3706 282, 873 | P-3159 298, 484 | P-3115
P-3704 274, 465 | P-2836 283, 105 | P-4080 298, 584 | P-3170-s
257,256 | P-3822 274, 858 | P-3509-s 283, 159 | P-3113 P-3483
257,270 | P-4135 P-3529 283, 177 | P-5930 299, 020 | P-3399
257,576 | P-3227 P-3530-8 283, 269 | P-5020 299, 021 | P-3400
P-3872-s 274,904 | P-3472 283, 545 | P-3900 300, 703 | P-3508
257,906 | P-4194 274, 952 | P-5640 284, 655 | P-3029 300, 900 | P-3872-s
P-4212-s 275, 248 | P-3382 285, 668 | P—2987 P-4137
257,910 | P-3705 275, 585 | P-5721 P-2991-s8 301, 000 | P-3170
257,912 | P-3726 275, 662 | P-3477 285, 879 | P-4952 301, 009 | P-3599
P-3727-s 275,663 | P-3478 285, 923 | P-3388 301, 059 | P-3401
P-3792-s P-3504—s 286, 206 | P-3152 301, 130 | P-3526
258, 272 | P-3319-s P-3505-s 286, 255 | P-5563 301, 720 | P-4869-s
P-3388-s 275, 664 | P-3399-s P-5566-s P-4871
P-3389-s P-3400-s 286, 284 | P-3246-8 P-4872-s
P-3390-s P-3479 P-3932 301, 775 | P-3903-s
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301, 946 | P-4285 311, 899 | P-3213 326, 157 | P-3413-s 335, 885 | P-5646
301, 949 | P-6060 312,050 | P-3660-s P-3850-s 336, 515 | P-3146
302, 253 | P-3484 P-3837 P-4106—s 336, 569 | P-5856—s
P-3487-s 312,228 | P-3902 326, 184 | P-3413 336, 583 | P-3696
302, 354 | P-2854 312, 383 | P-3901 326, 238 | P-5845 336,610 | P-3051
302,620 | P-3173 P-5212-s 326, 580 | P-3261 336,616 | P-3739
302, 629 | P-4870 312, 657 | P-3207-s 326, 586 | P-5807 336,991 | P-3045
302, 683 | P-2728 P-4223 326, 896 | P-5846 337,028 | P-3126
P-2729-s 313, 057 | P-5764 327,194 | P-4197 337,046 | P-3352
P-2730-s 313,123 | P-3404 327, 443 | P-5847 P-3664—s
302, 912 | P-4725 313, 505 | P-3134 327,463 | P-3872—s P-6067-s
302, 941 | P-3485-s P-5949-s P-4139 337,671 | P-4696
P-3649 313, 879 | P-3405 328, 586 | P-3680 338, 150 | P-5852
303, 258 | P-5834 P-5159-s P-3977-s 338, 154 | P-3574
303, 761 | P-3644 313,963 | P-2871 328,618 | P-3687 338,192 | P-5037
303, 894 | P-3228 314,129 | P-4712 P-5444—s 338, 544 | P-2872
304, 301 | P-3068 314, 213 | P-5571 328, 639 | P-5883 338, 576 | P-3050
P-5772-s 314, 405 | P-3550 328, 719 | P-5848 339, 040 | P-2743
304, 343 | P-3402 314, 491 | P-4737 328,992 | P-3414 339, 276 | P-2870
304, 404 | P-3306-s 314, 859 | P-5033 328, 997 | P-3573 339, 317 | P-5891
P-3403 P-5035-s 329, 044 | P-5849 P-5893-s
304, 796 | P-2695 P-5060-s 329, 045 | P-5850 339, 479 | P-5853
304, 797 | P-2696 314, 871 | P-3060 329, 260 | P-4323-s 339, 636 | P-3564
304, 894 | P-3885 315,412 | P-2731 P-4326 339, 681 | P-3563
305, 553 | P-3857 315, 439 | P-3513 329, 331 | P-3415 339, 875 | P-5038
305, 603 | P-3646 315,513 | P-2976 329, 671 | P—4270 340, 470 | P-3422
305,981 | P-5859—s 315,764 | P-3406 329, 688 | P-3416 P-3426-s
P-5861 315,780 | P-5945 329, 957 | P-3532 340, 512 | P-5538
P-5862-s 315,991 | P-3348 P-4881-s 340, 585 | P-3232
306, 564 | P-4869 316, 701 | P-3833 330,025 | P-3160 340, 811 | P-5576
P-4873-s P-3834-s 330, 219 | P-3417 341,069 | P-2974
307,946 | P-3332 317,131 | P-2978 330, 222 | P-5821 341, 153 | P-3199
308, 297 | P-3139 317,346 | P-5573 330, 223 | P-5034 341, 451 | P-3303
308, 633 | P-3501 317,506 | P-3527 330, 498 | P-5851 341, 560 | P-5969
308, 712 | P-2861 317,771 | P-3372 330, 593 | P-3871 341, 676 | P-2735
P-2862-s 317,996 | P-3586-s 330, 723 | P-3306 342, 840 | P-2979
308, 995 | P-3158 P-4113 330, 988 | P-2984 344, 165 | P-3423
309, 057 | P-3196 319, 657 | P-3407 331, 186 | P-5069 344, 842 | P-2564
309, 095 | P-2977 320, 211 | P-3903 331,199 | P-5030 P-2565-s
P-4346-s 320, 421 | P-3333 P-5039—s P-2567-s
309, 227 | P-3358 320, 473 | P-3408 331, 509 | P-5995 344,975 | P-3127
309, 228 | P-3485 P-3475-s 331, 548 | P-3043 345,282 | P-5039
309, 229 | P-3548 320, 846 | P-3322 331, 558 | P-3418 345, 305 | P-5827
309, 239 | P-2975 320, 899 | P-6008 331, 816 | P-5822 345, 738 | P-4140
309, 258 | P-2975-s 320,918 | P-3409 331,817 | P-3044 346, 689 | P-5040
P-2977-s P-3542-s 331,916 | P-3419 347,380 | P-3143
P-3158-s 320, 921 | P-4146 332, 246 | P-3053 348, 189 | P-3486
P-5570-s P-4147-s 332,251 | P-3420 348, 243 | P-5044
P-5572 322,194 | P-5668 P-5253-s 348, 252 | P-3424
P-5832-s 322, 445 | P-3643 332, 336 | P-3421 348, 449 | P-4897
309, 446 | P-5495 322, 489 | P-3410 332,944 | P-5072-s 348, 690 | P-3425
309, 501 | P-3831 P-3500-s P-5073 P-3967-s
309, 859 | P-5031 P-4107-s 333,210 | P-3052 P-4411-s
P-5032-s 322, 645 | P-2647 333, 224 | P-3890 348, 721 | P-5074
P-5064-s 322,734 | P-4111 333, 453 | P-5956 348, 803 | P-3003
310, 985 | P-3046 322,749 | P-3899 333, 511 | P-4205 348, 834 | P-5594
P-4325-s 322,917 | P-4332-s 333, 550 | P-3807 348, 889 | P-2528
311, 031 | P-3935 P-5844 334,389 | P-4970 349, 342 | P-2699
P-3938-s 323,773 | P-5817 335,215 | P-5823 P-2700-s
311, 193 | P-3041-s 323, 791 | P-3207 P-5824-s 349, 470 | P-5026
P-3047 323,805 | P-4134 335,216 | P-5824 349, 588 | P-3821
311, 197 | P-5993 324, 692 | P-4945 335, 217 | P-5825 349, 892 | P-3426
P-5994—s 325, 309 | P-4221 335,218 | P-5826 349, 991 | P-2896—s
311,198 | P-5994 325,487 | P-4733 335, 386 | P-5035 P-3000-s
311, 251 | P-3263 325, 817 | P-4222 335, 513 | P-5035-s P-3002
311, 628 | P-3193 325, 858 | P-3806 P-5036 350, 135 | P-3866
311, 759 | P-5032 325,862 | P-3411 335, 522 | P-3329 P-3867-s
P-5981-s 325, 968 | P-4214 335, 543 | P-5045 352, 537 | P-3641
311,789 | P-3330 326, 157 | P-3412 P-5046—s P-4051-8
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352, 672 | P-3070 367,776 | P—3431 397,901 | P-3214 414, 445 | P-2810
352, 775 | P-4704 367,939 | P-4147 399, 487 | P-2815 415, 203 | P-3766
352, 850 | P-5097 P-5001-s 400, 234 | P-5884 415,792 | P-2526
353, 506 | P-5041 368, 955 | P-4129 P-5885-s 416, 976 | P-3342
353,792 | P-5593 369, 798 | P—4924 P-5886—s 417, 527 | P-3251
354, 181 | P-3427 370, 909 | P-2994-s 400, 262 | P-3288 417,757 | P-3295
354, 478 | P-6056 P-3000 400, 580 | P-4513 P-4278-s
355,212 | P-4910 371,273 | P-2972 400, 604 | P-5885 P-4279-s
355,213 | P-4911 371, 833 | P-3432 400, 628 | P-3004—s 418, 235 | P-5732
356, 205 | P-3908 371, 851 | P-4937 P-3005 P-5798-8
356, 239 | P-5560 372,496 | P-3768 400, 844 | P-3651 418, 926 | P-3888
357, 589 | P-2667 372, 641 | P-4925 401, 429 | P-5889-s 418, 941 | P-3872
357,717 | P-2700 372,715 | P-2969 P-5909 419, 009 | P-4857
357, 822 | P-2855 P-2970-s 401, 722 | P-4864 P-4859-s
358, 124 | P-4993 372,783 | P-4715 401, 724 | P-4731 420, 567 | P-4858
358, 180 | P-5076 373,345 | P-2772 402, 264 | P-5804 422,742 | P-4165
358, 662 | P-3036 374, 250 | P-3092-s 402, 846 | P-2555 422, 892 | P-3437
358, 926 | P-3428 P-3093-s 402, 938 | P-3250 423, 001 | P-3889-s
358, 988 | P-5558 P-3868 P-3251-8 P-4638
359,013 | P-3135 P-3869—s 403, 124 | P-3144 424, 531 | P-3733-s
359, 108 | P-3128 374, 567 | P-2773 403, 481 | P-4525 P-4651
359, 661 | P-5577 375,948 | P-3863-s 403, 647 | P-4253 424,748 | P-4131
359, 755 | P-3037 P-3867 403, 772 | P-5908 424,916 | P-4161
359, 945 | P-3473 376, 358 | P-3688 403, 942 | P-5868 425, 073 | P-4859
359, 983 | P-3927 376, 756 | P-4716 404, 422 | P-5025 425,679 | P-3129
359, 993 | P-3850 377,452 | P-5690 404, 960 | P-4732 425, 814 | P-3438
360, 201 | P-4695 377,938 | P-5651 405, 371 | P-5892 427,042 | P-3839
P-5768-s 378,089 | P-3142 P-5893—s P-3846-s
360, 387 | P-4968 378, 501 | P-4912 405,736 | P-4565 P-3848-s
360, 424 | P-3745 379,013 | P-4081 P-4653-s 427,275 | P-3439
360, 530 | P-2704—s 379, 335 | P-3253—s P-5421-s P-4663-s
360, 814 | P-2704 P-3259 P-5422-s P-4664-s
360, 830 | P-3524 P-3267—s 406, 006 | P—4488 427,435 | P-4526
360, 943 | P-3561 P-4411-s P-4514-s 427, 883 | P-3130
361, 046 | P-2962 379, 587 | P-5057 406, 151 | P-5687 427,905 | P-4603
P-5775-s 379, 755 | P-3124 406, 546 | P-5805 428, 217 | P-5977
361, 135 | P-3038 380, 164 | P—4213 406, 561 | P-4264 428, 749 | P-3440
361,714 | P-6070 380, 615 | P-3433 406, 726 | P-5080 P-4622-8
361, 856 | P-3194 381, 367 | P-3434 406, 963 | P-4653 P-4623-s
362, 354 | P-5043 383, 270 | P-5096 P-5421-s 429, 410 | P-3252
362, 414 | P-5070 384, 704 | P-3197 P-5422-s P-3257-8
363, 040 | P-3496 385,433 | P-3435 406, 986 | P-2808-s 429, 763 | P-2818
363, 105 | P-3497 385, 781 | P-4854 P-2811 430, 069 | P-3441
363, 360 | P-5884—s 386, 299 | P-3032 407, 034 | P-4514 P-3471-s
P-5885-s 386, 300 | P-6047 407, 127 | P-4654 P-4391-8
P-5886 386, 982 | P-2628 407, 227 | P-3436 430, 364 | P-2679
363, 445 | P-2533 P-2630-s P-5458-s8 430, 655 | P-3442
363, 626 | P-3632 386, 993 | P-6071 407, 360 | P-5818 431, 435 | P-3443
364, 106 | P-3373 387,415 | P-2982 407, 379 | P-3838 P-4487-8
364, 215 | P-4407-s 387, 459 | P-5732-s 407, 400 | P-3136 431, 519 | P-3331
P-5603 388,171 | P-2775 407, 992 | P—4553 431, 683 | P-3444
364, 401 | P-3061 388, 864 | P-4296 P-4554-s 431, 795 | P-4394
364, 403 | P-5578 389,113 | P-4136 P-4555-s 431, 970 | P-4637
364, 586 | P-3429 389, 560 | P-2774 P-4556—-s 432, 489 | P-3813
364, 655 | P-3650 P-4407-s P-4566-s P-5371-s
P-3669-s 389, 573 | P-3241 408, 002 | P-4553—s ! P-5372-8
P-4730-s 389, 937 | P-2770 P-4554 432, 638 | P-3697
364, 665 | P-3192 391, 283 | P-4183 408, 003 | P-4553-s 432, 958 | P-3131
P-3298-s 391, 800 | P-5672 P-4555 P-3132-8
364, 785 | P-3474 391, 988 | P-5855 408, 004 | P-4553-s P-3133-s
P-3898-s 392, 427 | P-4975 P-4556 P-4345-s
365,046 | P-4211 392, 559 | P-5730 408, 255 | P-4553-s P-4938-s
365, 276 | P-3430 392, 688 | P-3314 . P-4566 433, 020 | P-3132
P-5367-s 394, 506 | P-2630 409, 278 | P-3224 433,061 | P-3840
365,619 | P-3195 395, 345 | P-5871 409, 312 | P-3278 433, 496 | P-5913
365, 892 | P-4697 395, 709 | P-2687 P-5177-s 433, 593 | P-3733
366, 102 | P-3320 396, 054 | P-6044 409, 824 | P-3270 434, 141 | P-3253
366, 762 | P-3798 396, 065 | P-5521 410, 771 | P-4755 434,295 | P-3841
366, 896 | P-5016 396, 681 | P-2740 414, 370 | P-2758 P-5343—-s
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434, 307 | P-4395 452, 512 | P-3926 469, 101 | P-3208 491, 453 | P-2763
434, 624 | P-4527 452, 811 | P-2632 469, 158 | P-4408 491, 543 | P-4418
435,192 | P-4940 452, 821 | P-2708 P-4466-s 492, 107 | P-4419
435,194 | P-5091 452, 860 | P-5606 469, 735 | P-4409 492, 551 | P-4473-s
435, 254 | P-3923 452,917 | P-4604 469, 914 | P-3940 P-4494
P-4169-s 453,419 | P-4401 470, 072 | P-3808 493, 307 | P-3614-s
P-4170-s 454,132 | P-3607 470, 338 | 522-s P-4271
P-4271-s 454, 391 | P-3606 P-3922—s 493, 447 | P-3538
P-4298-s 455, 255 | P-2938 P-4169 P-3539-s
P-4320-s 455, 313 | P-2664 P-4170-s 493, 470 | P-4504
435, 457 | P-5893 P-4411-s 472, 354 | P-3455 493, 508 | P-3539
P-5904-s 455, 453 | P-4569 472, 538 | P-3215 493,947 | P-4420
P-5905-s 456, 371 | P-4402 472, 541 | P-6026-s P-4476—s
P-5906—s 457,198 | P-4403 472,691 | P—4570 494, 834 | P-3540
435, 809 | P-3014 P-4385-s 473,082 | P-3262 494,980 | P-4421
438, 084 | P-3698 457, 211 | P-3451 473,107 | P-2891 495, 129 | P-3280
438, 864 | P-3344 457, 343 | P-4199 473, 882 | P-5244 495, 954 | P-4422
439, 265 | P-3605 457, 447 | P-4190-s 475,496 | P-3584 P-5382-s
P-3826-s P-5912 475,911 | P-4375 497,089 | 522-s
439, 314 | P-4082-s 457, 552 | P-3297-s 476, 744 | P-4410 P-3895-s
P-4359 P-3534 477,018 | P-4786 P-4170
P-4360-s 458, 486 | P-3522—s 477,022 | P-2709 497,382 | P-4423
439, 366 | P-3343 P-3523 477,030 | P-5901 497,607 | P-4164
439, 430 | P-5938 458, 667 | P-4531 477, 867 | P-5964 498, 300 | P-4424
440, 456 | P-4333-s 458, 699 | P-2902-s 477,944 | P-4411 499, 372 | P-5900
P-4938 P-3369-s 478, 603 | P-4650 500, 282 | P-4501
441, 509 | P-5798 P-3370 478, 668 | P-2805 500, 366 | P-3587
441, 878 | P-4298 458, 856 | P-4532 P-2806—s P-3588-s
442,023 | P-5961 459, 142 | P-2506 478, 720 | P-2806 P-3589—s
442,385 | P-4593 459, 189 | P-3219-s 479, 428 | P-4918 500, 859 | P-3889
P-4665-8 P-4158 480, 214 | P-2931 P-4353-s
442,440 | P-4528 P-4209-s P-2940-s 501, 280 | P-6026
442 573 | P-4365 459, 232 | P-4544—s 480, 435 | P-5796 501, 318 | P-4351
443,133 | P-3445 P-4576 480, 644 | P-2928-s P-5079-s
443, 306 | P-3446 459, 268 | P-4404 P-2940 501, 325 | P-3284
P-3447-s P-4572-s 480, 739 | P-4162 502, 798 | P-5081
P-3448-s 459, 554 | P-4660 481, 108 | P-4224—s 503, 158 | P-2761
443, 338 | P-3447 459, 662 | P-4291 P-4311 P-2762-s
443, 339 | P-3448 460, 151 | P-4405 481, 141 | P-3456 503, 183 | P-2761-s
443,937 | P-3449 460, 383 | P-2929 481, 607 | P-3873 P-2762
P-4374-s 461, 251 | P-4243 481, 875 | P—4412 503,200 | P-4166
P-4407-s 462, 478 | P-2925 482, 431 | P-3457 P-4167-s
447,779 | P-4373 463, 333 | P-3699 482, 783 | P-5923 503, 480 | P-3924
P-5353-s 463, 444 | P-5695 483, 371 | P-5530 503, 575 | P-5777
444,936 | P-4396 463, 602 | P-3452 484, 084 | P-4413 503, 602 | P-4706-s
445, 274 | P-4397 P-4750-s 484, 127 | P-4376 P-4709
P-4401-s 463, 961 | P-4406 P-4421-s 504, 349 | P-3235
445, 898 | P-4635 464, 337 | P-2930 484, 132 | P-3458 504, 614 | P-2885-s
446, 114 | P-4652 465, 024 | P-5854 484,334 | P-4640 P-3275-s
446, 494 | P-5962 465, 413 | P-3453 485,178 | P-5766 P-3338—s
447,159 | P-5656 466, 284 | P-3515 485, 461 | P-3924-s P-4262-s
447,210 | P-3450 P-4172-s P-4118 P-4263—s
447,930 | P-2718 466, 336 | P-3552 486, 492 | P-4377 P-4710
447, 932 | P-3552-s 466, 524 | P-3541 486, 994 | P-4414 505, 294 | P-3553
448, 334 | P-4398 466, 609 | P-3282 487, 285 | P-6027 505, 496 | P-3459
448, 651 | P-4180 P-5460-s 487, 892 | P-4415 505, 953 | P-5924
450, 107 | P-4130 466, 708 | P-5869 488, 513 | P—4416 508, 482 | P-3579
450, 473 | P-4529 466, 976 | P-2707 P-5214-s P-4117-s
450, 705 | P-4399 467,117 | P-4162-s 488, 609 | P-2804 508, 813 | P-4750
450, 721 | P-4616 P-4493 488, 651 | P-4251 508, 849 | P—4219
450, 789 | P-4645 467, 147 | P-4374 488, 856 | P—4417 509, 024 | P-3799
450, 969 | P-4530 467, 853 | P-4407 489, 016 | P-3555 P-5624—s
451, 180 | P-4195 468, 680 | P-5894 489, 551 | P—-4366 510,018 | P-4217
452,095 | P-3285 P-5895-s 489, 664 | P-5895 510, 736 | P-4320
P-4414-s 468, 709 | P-3454 490, 094 | P-5918 P-4738-s
452, 158 | P-3285-s 469, 036 | P-4163 490, 662 | P-2613 511, 142 | P-4483
P-3652 469, 044 | P-5567 491, 312 | P-2917 512, 498 | P-3580
P-4414-s 469, 048 | P-3616 491, 320 | P-3914 514,302 | P-2764
452, 429 | P-4400 469, 101 | P-3021-s 491, 453 | P-2761-s 514, 389 | P-5078
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514, 487 | P-5517 523,649 | P-5516 528, 780 | P-5751 588, 765 | P-5815
514, 926 | P-5921 P-5518-s 529, 540 | P-3634 596, 434 | P-5769
515, 335 | P-4498 524, 380 | P-4708 P-3636-s 597, 053 | P-4425
515,928 | P-4572 524,715 | P-5518 P-3639-s 598, 228 | P-5785
517,374 | P-4567 524,760 | P-5519 531, 543 | P-3279 600, 776 | P-4582
519, 613 | P-3814 525,272 | P-4694 536,913 | P-3138 600, 777 | P-4581
520, 115 | P-5939 525,275 | P-3633 541,570 | P-4684 602, 097 | P-2523
521, 391 | P-5516-s P-3635-s 542,925 | P-5770 616, 375 | P-4587
P-5520 P-3640-s 564, 571 | P-4350 620, 387 | P-2631
522,096 | P-3939 525, 813 | P-6052 566, 884 | P-5786
522, 254 | P-4662 525, 814 | P-6053 579, 053 | P-4583
522, 640 | P-2760 527,767 | P-3800 587,048 | P-5776
CANADIAN PATENTS
227,918 | P-2605 292, 855 | P-2518 318, 878 | P-5562 - 351,231 | P-4996
251, 486 | P-4247-s 296, 041 | P-3069 319, 662 | P-5157 364, 751 | P-5370
P-5621 296, 042 | P-2701 319, 663 | P-5311 366, 460 | P-5455
258, 201 | P-2744 297,800 | P-5344 319,994 | P-6058 366, 461 | P-3105
263, 477 | P-2580 304,022 | P-2641 322, 089 | P-2703 390, 270 | P-2812
265, 725 | P-3140 305, 512 | P-5588 324, 355 | P-5429 397, 333 | P-6064
276, 841 | P-2753 305, 513 | P-5098 324, 356 | P-5208 422, 800 | P-6023
P-2754-3 305,514 | P-4701 325, 755 | P-5595 425, 645 | P-3145
277,365 | P-5633 305, 673 | P-5574 325,756 | P-4702 433,200 | P-5811
278, 741 | P-4787 307,956 | P-2531 329, 076 | P-5585 436, 293 | P-4979
278, 742 | P-5447 307, 957 | P-5581 332, 183 | P-5100 441, 481 | P-5662
281, 651 | P—4838 308, 408 | P-2530 335, 264 | P-5423 444, 408 | P-5607
282, 876 | P-4793 313, 542 | P-2697 338, 347 | P-5101 449, 868 | P-5611
283, 921 | P-5438 318,679 | P-4810 344, 041 | P-5113 457, 107 | P-5463
CZECHOSLOVAK PATENTS
37,405 | P-4628 47,064 | P-4047 53,322 | P-4629 63, 053 | P-2690
P-4629-s 53, 322 | P-4628-s 54, 538 | P-4633
DANISH PATENTS
37,209 | P-4087 37,347 | P-3506
FRENCH PATENTS
32,045 | P-5702 36, 332 | P-3531 38,949 | P-3709 46, 816 | P-3919
32,139 | P-3958-s 36, 484 | P-3178 39, 175 | P—4295 46, 818 | P-3601
P-3993 36, 503 | P-3549 39, 626 | P-3710 47,028 | P-4335
32, 509 | P-4674 36,611 | P-3371 39, 860 | P-4127 47,511 | P-4427
32, 521 | P-2866 36, 894 | P-4053 39, 983 | P-5691 48, 125 | P-5896
P-2869-s 37,096 | P-3654 40, 133 | P-3862 48, 542 | P-2932
33,080 | P-2989 P-4206—s 40, 849 | P-2777 48, 640 | P-3883—s
33,111 | P-5710 37,191 | P-3339 41,415 | P-3863 P-5918-8
33,112 | P-5706 37,296 | P-3655 P-3867-8 P-5925
33, 339 | P-5681 37,306 | P-3874 41,616 | P-5689 49, 191 | P-3614
33,955 | P-3746 37,363 | P-4132 41,699 | P-5754 49, 244 | P-4193
33,972 | P-3747 37,394 | P-3708 43, 689 | P-3700 P-5197-8
34,048 | P-3748 37, 440 | P-3656 P-5458-s 49, 332 | P-3895-s -
34, 572 | P-2646 37, 543 | P-3460 44,183 | P-3711 P-4168
34, 590 | P-3707 37,662 | P-3174 44,441 | P-4533 49, 436 | P-4352
35,057 | P-2729 37,920 | P-3827 45, 561 | P-3918 49, 787 | P-4353
35,205 | P-3905 38,018 | P-5911 45, 567 | P-4521 49, 989 | P-4393-s
35, 831 | P-3305 38,193 | P-3732 45,761 | P-4590 P-4627
36,011 | P-3653 38, 298 | P-2857 45,949 | P-3289 50, 068 | P-4557
P-5444-s 38,360 | P-2859 45,961 | P-4426 50, 087 | P-3920
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50, 087 | P-4097—s 618,490 | P-5715 638, 325 | P-3749 659, 907 | P-3809

P-4098-s 618, 520 | P-5701 639, 240 | P-5699 660, 559 | P—3341
50,092 | P-4647 618 647 | P-4675-s 639, 241 | P-5700 661, 327 | P-3549-s
50, 101 | P-5685 ’ P-5633—s 639, 243 | P-5716 P-3751
50, 402 | P-5676 P_s718 639, 436 | P-2988 661, 470 | P—4185
441,695 | P-4711-s - 639, 681 | P-5744 661, 637 | P—4872
458, 218 | P-2542 618, 674 | P-5713 641, 035 | P~5742 661, 828 | P-2856
470, 551 | P-2589-s 619,179 | P-4141 641, 344 | P-3608 662, 387 | P-4142
P-2590 619,274 | P-4212 643, 312 | P-4206 663, 539 | P-3655-s
P-2599—s 620, 223 | P-3316 643,399 | P-2553 P-3752
475,303 | P-5600 620, 632 | P-3727 643, 413 | P-3654-s 664, 375 | P-3753
475,433 | P-4713 ‘ P-3792-s 643, 785 | P-3874-s 665, 175 | P-5566
481,066 | P-3023 620, 633 | P-3174-s P-3876 665, 794 | P—2857-s
533,036 | P-2581-s P-3875 644, 148 | P-3750 P-2862
P-2598 620, 735 | P-3317 646, 703 | P-3897 665, 862 | P-4726
533,109 | P-5479 621, 505 | P-4121 647,075 | P—2646-s 665, 921 | P-3810
539, 715 | P-4955 P-4132-s 647, 742 | P-3460-s 666, 051 | P-3938
P-4959-s 621, 550 | P-3803 P-3905-s 666, 364 | P-3290
P-4965-8 621,728 | P-4866 P-3906 666, 683 | P-3708—s
550, 143 | P-5077 621,902 | P-4914 P-6039-s P-3710-s
559, 787 | P-2570-s 622,715 | P-6049 647,981 | P-3030 P-3712
P-4669 622, 716 | P-6049 648, 625 | P—4954 P-4106-s
P-4674-s 623,183 | P-3122 649, 474 | P—4961 666, 872 | P-4337
563,221 | P-5726 623,184 | P-5717 649, 976 | P-3153 P-5991-s
563,519 | P-5725 623,964 | P-4234 650, 029 | P-5931 P-5992—s
564, 208 | P-4051 624, 843 | P-3787 650, 237 | P-3246 666, 873 | P-4338
566, 254 | P-2876 624, 941 | P-3510 650, 573 | P-4218 667, 138 | P-3581
574,960 | P-6069 626, 490 | P-6062 650, 722 | P-4233 667,177 | P-5761
589, 189 | P-2898 626, 491 | P-5679 650, 974 | P-3741 667,241 | P-3659
591, 958 | P-2723 P-5681-s P-4289-s P-3732-s
594, 199 | P-2539 626, 712 | P-3571 650, 975 | P-3742 667, 993 | P-5711
594, 336 | P-2674 P-4119-s P-4290-s 668, 064 | P-5833
606, 189 | P-5703 626, 796 | P-3761 651, 150 | P-3556 668, 102 | P-3836
P-5704-s 627, 167 | P-2892 651,891 | P-3763 P-5210-s
606, 190 | P-5705 627, 640 | P-4774 653, 024 | P-3827-s 668, 104 | P-3682
P-5710-s 627, 758 | P-4242 P-3828 668, 668 | P-3754
606, 191 | P-5702-s 629, 407 | P-2989-s P-3831-s 669, 518 | P-3834
P-5704 P-2990 653,133 | P-5712 669, 519 | P-3371-s
606, 416 | P-3797 629, 818 | P-3487 653, 134 | P-5698 P-3542
606, 897 | P-5527 629, 838 | P-3220 653, 135 | P-5707 670, 077 | P—2873
607, 155 | P-2860-s 630,324 | P-5714 653, 136 | P-5708 670, 508 | P-2874
P-4766 630, 326 | P-2769 654, 316 | P-3645 671,974 | P-5050
P-5689-s 630, 327 | P-2767 654, 534 | P-3678 672, 667 | P-2732
P-5691-s 630, 328 | P-5709 655, 230 | P-3514 673, 823 | P-4122
607, 688 | P-5086 630, 329 | P-4672 655, 376 | P-3683 P-4127-s
608, 515 | P-2544 630, 344 | P-3225 P-5170-s 673,824 | P-3811
608, 560 | P—2860—s 631, 183 | P-2620 655, 725 | P—-4334 674, 107 | P-5051
P-2866—s P-2623 657,120 | P—2834-s 674, 456 | P-3877
P-2868 631, 459 | P-3321 P-4775 674, 457 | P-3586
P-2869-s 632, 259 | P—2710-s 657, 409 | P-5503—s ' P-4113-s
609, 786 | P-2717 632, 293 | P-2839 P-5506 674, 459 | P-3169
612, 503 | P-3305-s 632, 387 | P-4226 P-5510-s 674, 614 | P-4339
P-3707-s 632, 509 | P-2570 657, 546 | P-5936 675,073 | P-3660
P-3936 632, 830 | P-3746-s 657, 585 | P-3557 675, 493 | P-3755
612, 504 | P-3955 633, 127 | P-5565 659, 462 | P-2859-s 675,789 | P-3713
613, 542 | P-2716 633, 486 | P-5641 P-2860 676, 089 | P-3661
616, 237 | P-3709-s 633, 945 | P-5878 659, 582 | P-3620 676,270 | P-3714
P-3747-s 633, 954 | P-3112 659, 583 | P-3653-s 676,328 | P-3601-s
P-3759 634, 820 | P-4260 P-3656-s P-3842
P-3958-s 634, 821 | P-4258 P-3657 676, 464 | P-5952
P-3993—s 634, 822 | P-4259 P-4105-s 676, 928 | P-5792
P-4816-s 634, 857 | P-3307 P-5444-s 676, 987 | P-5060
P-4817-s 636, 609 | P-2837 659, 584 | P-3658 P-5988-s
616, 582 | P-6050 637,022 | P-5719 P-5319-s 677,270 | P-4736
616, 772 | P-4868 637, 386 | P-3206 659, 672 | P-2729-s 678, 328 | P-3823
617, 504 | P-3507 637, 830 | P-3509 P-2730 680, 465 | P-3770
P-3748-s 637, 838 | P-3530 659,906 | P-3339-s P-3771-s
618, 439 | P-5090 P-3531-s P-3340 680, 466 | P-3771
618, 490 | P-5706-s 638,109 | P-3287 659, 907 | P-3178-s 680, 605 | P-5907
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680, 605 | P-5911-s 701, 557 | P-5727 719, 327 | P-3980 739, 860 | P-4296—s
680, 619 | P-3662 702, 380 | P-2779 721,718 | P-3671 P-4297
P-3680—s 702, 439 | P-4272 721,779 | P-4340 739, 988 | P-3594
P-3977-s 702, 674 | P-5779 721,795 | P-3359 740, 445 | P-3256
681, 346 | P-3689 703, 696 | P-5056 721, 830 | P-4294 740, 493 | P-3462
682, 158 | P-4110 703,731 | P-5773 722,463 | P-4367 P-4426—s
682, 363 | P-4181 703,815 | P-5782 722, 484 | P—4428 740, 663 | P-3692
P-5253—s 704,117 | P-4144 722, 518 | P-4605 740, 664 | P-3233
682, 995 | P-4277 704, 426 | P-3666 723, 443 | P-3086—s 742, 286 | P-5903
683, 069 | P-2777-s 705,270 | P-5783 P-3087—s 742,631 | P-3983
P-5948 705, 406 | P-3717 P-3512 742,724 | P-3463
683, 070 | P-5953 706, 767 | P-3667 723, 826 | P-2533-s 742, 842 | P-3693
P-5956—s 707,210 | P-5053 P-4328 742, 843 | P-3464
683, 300 | P-3582 707,275 | P-3308 724,000 | P-6045 743,570 | P-4178
P-4881-s 707, 276 | P-3621 724,376 | P-4200 743,816 | P-3673
683, 625 | P-4286 708, 165 | P-3668 724, 402 | P-4429 745,074 | P-5025-s
683, 714 | P-4349 708, 201 | P-3209 724,764 | P-5767 P-5042 .
684, 181 | P-3677 708, 518 | P-3001 724,905 | P-3092-s 745, 468 | P-5029
684, 601 | P—4343 708, 782 | P-5795 P-3093-s 746, 374 | P—4478
684, 718 | P-5066 708, 809 | P-3745-s P-3868-s 746, 496 | P-3465
P-5989—s P-3756 P-3869 746, 640 | P-4145
685, 246 | P-4327 708, 981 | P-5778 725,025 | P-4606 747,459 | P-3701
685, 564 | P-3679 709, 155 | P-3981 725,070 | P-3432—s 748, 442 | P-3278-s
685, 687 | P-3663 709, 735 | P-3843 P-3461 P-3375
686, 220 | P-5774 709, 951 | P-3622 725,671 | P-4515 749,015 | P-5804-s
687,294 | P-3734 710, 660 | P-3775 726,128 | P-3311 P-5806
687,415 | P-5784 710, 903 | P-5789 726,314 | P-3672 749, 843 | P-3880
687, 421 | P-5052 711,046 | P-2787 726, 346 | P-4216 750, 296 | P-3700—s
687, 955 | P-4341 711, 250 | P-5049 727,271 | P-5522 P-3711-s
687,957 | P-3231 711, 520 | P-2783—s 728, 287 | P-4573 P-3721
P-3232-s P-2788 728,913 | P-3267-s P-5458—s
689, 274 | P-4215 711, 814 | P-5750 P-3289-s 750, 697 | P-5687—s
689, 386 | P-4971 712,031 | P-5749 P-3291 P-5688
689, 625 | P-4143 712,617 | P-5752 P-4469-s 750, 850 | P-2794
690, 534 | P-3794 P-5754-s 729, 119 | P-3688-s 750, 869 | P-3609
690, 911 | P-5071 712,912 | P-3844 P-3690 754, 664 | P-5024
691, 244 | P-3815 713, 150 | P-3835 729, 287 | P-5872 754, 675 | P-2897
691, 252 | P-2914 713, 583 | P-3205 729, 397 | P-2896 756, 724 | P-4342
691, 303 | P-5065 713, 663 | P-4133 729, 429 | P-3691 756, 868 | P-5976
693, 054 | P-3664 714, 557 | P-2778 P-4081-s 757, 433 | P-4267
P-6067—s P-2784-s 731, 142 | P-4155 758,870 | P-3466
693, 852 | P-2565 715,243 | 1275-s 731,143 | P—4156 P-4264-s
694, 192 | P-5067 P-5753 731,308 | P—4159 759, 691 | P-3223
694, 225 | P-5787 715,370 | P-5729 731, 539 | P-4160 P-3224—s
694, 682 | P-4968—s 715, 544 | P-5075 731, 660 | P—4853 760, 368 | P-2808
P-4969 715, 894 | P-3210 732,957 | P-3982 760, 861 | P-3838—s
695, 496 | P-3684 715,896 | P-5746 733,169 | P-3283 P-3845
696, 245 | P-2725 716, 239 | P-3254 733,972 | P-3943 761, 632 | P-4535
696, 771 | P-5016-s 716, 602 | P-4972 733,991 | P-4513-s 762,324 | P-4533-s
P-5017 716,703 | P—4210 P-4516 P-4536
697, 524 | P-5780 P-4211-s 734,210 | P-5555 763, 220 | P-3702
697, 539 | P-3772 717,056 | P—4064 734, 255 | P-5887 763, 575 | P—4268
P-4295-s 717,057 | P=3990 734, 553 | P-3737 764, 429 | P-5697
697,724 | P-5781 717,225 | P-5757 734,834 | P-4534 765, 114 | P-3872—s
698, 244 | P-3428—s 717,301 | P-3650-s 734,879 | P-3647 P-4607
P-3665 P-3669 P-4079-s 765,273 | P-4608
698, 425 | P-3715 P-4730-s 735,090 | P-2973 765,379 | P-3730
698, 886 | P-3611 717, 566 | P-3757 735,295 | P-3292 P-3766-s
699, 528 | P-3728 717,673 | P-3686 736, 557 | P-3525 765, 923 | P-4526-s
699, 809 | P-4896 718,180 | P-3718 736, 853 | P-2877 P-4537
700, 166 | P-5788 718,344 | P-3764 736, 863 | P-3720 766, 001 | P-2757
700, 741 | P-4220 718, 345 | P-3898-s 737,103 | P-3769 P-2758-s
700, 891 | P-3685 P-4261 737,255 | P-4184 767, 108 | P-4521-s
701, 065 | P-3724 718,372 | P-3719 737,615 | P-5748 P-4522
701, 261 | P-3716 718, 504 | P-3878 738,100 | P-3915 767,201 | P-4538
701, 366 | P-5793 718,704 | P-3670 738, 349 | P-3255 768, 166 | P—4347
701, 426 | P-3862-s P-5367-s 738, 368 | P-3879 768,351 | P-2721
P-3863—s 718,705 | P-3298 738,970 | P-3812 P-2722-s
P-3864 718,956 | P-4273 738, 995 | P-3816 769, 373 | P-5696
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770,202 | P-3344-s 783, 881 | P-4440 795,364 | P-4500 809, 398 | P-3088-s
P-4278-s 784,034 | P-4597 795, 375 | P-4454 P—4462
P-4279-s 784, 503 | P-3252-s 795,938 | P-3968 809, 403 | P-4545
P-4430 P-3257 795, 988 | P-4389 P-5387-s
770, 429 | P-5904-s 785, 245 | P-3826-—s 796, 443 | P-4509 809, 411 | P-4409-s
P-5905-s P-4441 796,972 | P-3948-s P-4463
P-5906-s 785,617 | P-4506 P-4455 810, 101 | P-2902-s
P-5910 786, 128 | P-3297 796, 987 | P-4456 P-3369
770, 874 | P-5091-s 786145 | P-4082-s P-6031-s 810, 123 | P-4489
P-5092 P-4355 797,156 | P-4563 811,064 | P-4649
772, 255 | P-4591 786, 192 | P-4201 797, 264 | P-2925-s 811,367 | P-3544
772, 811 | P-4352-s 786, 937 | P-4528-8 P-2933 811,991 | P-3021-s
P-4353-s P-4540 797, 265 | P-2934 P-3208-s
P-4354 P-5392-8 797,289 | P-4230-s P-3212-s
774,343 | P-4131-s P-5393-s : P-4648 P-4252
P-4609 . P-5394-s 797, 348 | P-4195-s 812,160 | P-4524-s
774, 458 | P-3591 787,211 | P-2720 797,911 | P-4392-s P-4546
775,202 | P-4527-s 787,374 | P-4248 P-4393-s 812, 218 | P-4464
P-4539 787, 520 | P-4442 P-4457 P-5339-s
775,292 | P-3984-s 787,780 | P-3334 P-4627-s P-5340-s
P-5888 787,801 | P-3832 P-5397-s 812,219 | P-4568
775, 441 | P-5940 788, 260 | P-4598 P-5398-s 812,220 | P-4465
775, 452 | P-3839-s 788,919 | P-4484 798, 084 | P-4361 P-5228-s
P-3846 789, 251 | P-4190 798, 602 | P-4542 812,224 | P-4363
P-3848—s 789, 993 | P-4299 798, 750 | P-4402-s 812, 228 | P-4599
775,721 | P-4329 790, 499 | P-3916 P-4458 812, 527 | P-2890-s
776,218 | P-4330 790, 552 | P-4443 P-5226-s P-4981
776, 585 | P-4520 790, 809 | P-2559-s 798,912 | P-3469 813, 251 | P-3545
777,119 | P-3443-8 P-4593-8 799, 018 | P-4503 813,460 | P-4172
P-4431 P-4594 800, 019 | P-2714 813, 647 | P-2724
P-4487-s P-4665-s 800, 047 | P-2713 813,755 | P-4547
777,147 | P-3437-s 791, 054 | P-4444 800, 229 | P-4507 813, 845 | P-3738
P-4432 791, 205 | P-4445 800, 254 | P-2715 813,846 | P-3614-s
778, 221 | P-3865 791, 698 | P-4446 800, 920 | P-5890-s P-3615
778, 260 | P-4632 791, 699 | P-4447 P-5896—s 814,170 | P-5245
778, 674 | P-4433 792, 507 | P-5694 P-5897 814,290 | P-4916
P-4663-s 792, 591 | P-4448 800, 957 | P-4459 814, 334 | P-4548
P-4664-s 792,771 | P-2718-s P-4531-s P-5460-s
779, 457 | P-4592 P-2719 800, 965 | P-4617 814, 699 | P-3560
P-4622-s 792,918 | P-4115 800, 971 | P-4460 815,928 | P-4356
P-4623-3 793,079 | P-2505 P-5407-s 816, 162 | P-3917
779, 597 | P-3471-s P-2506-s 800, 972 | P-4461 P-3920-s
P-4391-s 793,108 | P-4385-s 801, 055 | P-2637 P-3922-s
P-4434 P-4387-s 801, 354 | P-4642 P-4168-s
779, 872 | P-4435 P-4427-g 802, 801 | P-4917 816, 371 | P-4505
P-5121-s P-4449 P-4919-s 816, 767 | P-3585
779,912 | P-3442-s 793, 227 | P-4569-s 804, 094 | P-4543 816, 885 | P-4466
P-3467 P-4571 804, 479 | P-5058 816,954 | P-4485
779,914 | P-3216 P-5146-s 805, 083 | P-4602 P-5453—s
780, 050 | P-4436 793, 310 | P-2711 P-4660-s8 816, 955 | P-4486
P-4590-8 793, 436 | P-4369 805, 095 | P-3547 817,152 | P-3675
780, 077 | P-4437 793, 464 | P-4450 805, 340 | P-2924 P-5150-5
780, 385 | P-3824 793,799 | P-4584 805, 840 | P-2935 817,287 | P-4549
P-5222-s 793, 834 | P-4558 805, 889 | P-4610 817, 488 | P-5021
780, 826 | P-3468 P-4620-s 806, 265 | P-2916 817,750 | P-4202
781, 543 | P-3918-s 793, 865 | P-4559 806, 743 | P-4574 P-4204-8
P-3919-s 793, 876 | P-4560 P-5275-s 818,056 | P-5568
P-3921 794,025 | P-4396-s 806, 850 | P-3522 P-5918-s
781, 549 | P-4596 P-4451 P-4241-s 818, 078 | P-4366-s
P-5151-s 794, 315 | P-2712 807, 157 | P-5901-s P-4372
781, 578 | P-4438 794, 352 | P-2710 P-5902 818, 742 | P-4562
P-5371-s 794, 397 | P-4618 807, 929 | P-4378 818, 784 | P-4388
P-5372-s 794, 437 | P-4541 P-5193-s 819, 317 | P-2931-s
781, 846 | P-4439 794, 936 | P-4452 807,936 | P-4557-8 P-2932-s
782, 201 | P-3374 P-5353-s P-4561 P-2936
782, 388 | P-3674 795, 124 | P-3277 808, 534 | P-4193-s P—2952-s
783, 254 | P—4335-s 795,349 | P-4453 P-4209 819, 659 | P-5915-s
P-4336 P-5276-s 809, 340 | P-4544 P-5916-s
783, 625 | P-4331 795,364 | P-4362-s 809, 352 | P-4641 P-5918-s
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819, 659 | P-5923—s 828, 161 | P-4589 841, 355 | P—-4693 853, 715 | P-4250
P-5925-s 828, 347 | P-4636 841, 497 | P-4386 853, 782 | P-2727
P-5926 828, 557 | P-4564 841, 528 | P-5927 854, 502 | P-4739
P-5929—s 829, 291 | P-2683—s 841, 564 | P-5680 854, 728 | P-4644
819, 660 | P-5915-s P-4614 841, 565 | P-5678 854,992 | P-5745
P-5922 829, 317 | P-4877 841,727 | P-4269 855, 380 | P-4621
819, 896 | P-4467 830, 135 | P-4625 841, 898 | P-2885—s 855, 517 | P-3604
820, 591 | P-4468 P-5462-s P-3275-s 855, 601 | P-3636
820, 633 | P-4368 830, 493 | P-4585 P-3338—s 856, 841 | P-3165
P-5215-s 830, 548 | P-4551 P-4262-s 856, 901 | P-4499
821, 050 | P-4601 830, 817 | P-2519 P-4263-8 857,173 | P-4371
821, 792 | P-4659 830, 879 | P-4225 P-4265 - 860, 188 | P-5677
822,115 | P-4657 831, 136 | P-4504-s 842, 187 | P-3355 865, 276 | P-3302
822,306 | P-4469 P-4586 P-3356-s 866, 322 | P-2726
823,210 | P-3572 831, 137 | P-4630 842, 464 | P-3788 874, 640 | P-2980
823, 211 | P-3299 831, 384 | P-4276 842 544 | P-3528 877,257 | P-4770-s
823, 231 | P-4855 831, 385 | P-4497 842,951 | P-4490 P-4771
P-4856—s 831, 808 | P-4611 843, 798 | P-4390 877,779 | P-4770
823, 624 | P-4492 833, 152 | P-3551 P-4683-8 881, 168 | P-3859
823, 961 | P-4639 833, 153 | P-3896 843,842 | P-4167 P-4288-s
P-4640-s 833, 315 | P-3858 844,921 | P-4552 881, 441 | P-2921
824, 232 | P-3590 P-5105-s 845, 004 | P-4619 884, 704 | P-2660
824, 436 | P-3847 833, 554 | P-3154 845, 601 | P-3793—s 884, 737 | P-4778
824, 579 | P-5048 833, 773 | P-4473 P-4577 886, 246 | P-3272
824, 744 | P-3543 833, 774 | P-4474 846, 480 | P-4578 886, 342 | P-4083
P-4224—s 833, 775 | P-4475 846, 697 | P-2946 P-4084-s
825, 085 | P-3881 834, 062 | P-4176 846, 870 | P-3852—s 887,037 | P-4196
825,113 | P-3788-s 834, 204 | P-4658 P-5898 887,038 | P-3744
P-3882 834, 541 | P-4476 846, 944 | P-3310 887,039 | P-4256
P-4689—s 834, 748 | P-4517 847,093 | P-5685 887, 089 | P-4095
825, 157 | P-4254 835, 152 | P-3533 847,094 | P-5685 887, 090 | P-3979
825, 682 | P-4595 836, 823 | P-3218 847,095 | P-5685 887,320 | P-3245
P-5217-s 838, 185 | P-3648 847,096 | P-5684 887, 348 | P-4085
P-5229-s 838, 558 | P-2943 847,110 | P-5683 P-4086—s
P-5230-s P-2950-s 847,150 | P-4117 887, 958 | P-3566
825, 686 | P-4502 P-5511-8 848, 654 | P-4655 888, 510 | P-3944
825, 687 | P-4550 838, 808 | P-5920 849, 803 | P-4116 888, 605 | P-3273
825, 796 | P-4600 838, 841 | P-2949 849, 858 | P-4383 888, 773 | P-3230
826, 081 | P-2842 838, 900 | P-6043—s 849, 882 | P-5676—s 889, 107 | P-1503
826, 236 | P-4470 839, 061 | P-2960 P-5682 889, 485 | P-5465
P-5467—s 839, 358 | P-4358 849, 986 | P-3635 890, 187 | P-5433
826, 314 | P-5728 839, 663 | P-4518 850, 011 | P-2520 892, 366 | P-3801
826, 360 | P-4357 840, 124 | P-3588 850, 493 | P-3546 892, 929 | P-3793
826, 454 | P-4471 840, 422 | P-5079 P-4741-s 892,979 | P-3973
826, 771 | P-4612 840, 557 | 1004 850, 809 | P-3817 893, 035 | P-3345
P-5214-s P-4477 850, 899 | P-4496 893, 357 | P-4865
826, 960 | P-4472 840, 583 | P-4646 851, 335 | P-4615 893, 406 | P-3891
826, 966 | P-5597 P-4647-s 851, 336 | P-3323 893,492 | P-3175-s
826, 967 | P-5598 840, 763 | P-4634 852, 043 | P-4661 P-3892
827,024 | P-4480 840, 795 | P-4481 852, 269 | P-3335 912, 759 | P-4626
827,399 | P-3217 P-4482-g P-3336-s 918, 927 | P-5541
P-5426—s 841, 029 | P-3911 852, 380 | P-2944
827, 600 | P-4523 841, 201 | P-5503 853, 148 | P-3171
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A 95,013 P-6005 161,317 P-4048-s 1 66,058 P-4027-s 1 69,081 P-3184
B 73,471 2287 P-4099-s 1 66,070 P-4013 169,107 P-4014
B 76,640 2287 P-4100-s 1 66,071 P-4099 169,188 P-3185
B 204,078 P-2657 P-4101-s 1 66,072 P-4038 1 69,261 P-3825
B 204,079 P-2656 P-4312 1 66,140 P-3626 1 69,363 P-4039-s
B 204,098 P-2659 161,942 P-5609-s 166,165 P-3201 P-4041
B 204,099 P-2658 161,963 P-4028-s P-3211-s P-4043—s
D 76,866 P-2785 161,999 P-5471 P-3536-s P-4044-s
E 47,412 P-4990 1 62,524 P-5645 P-3537-s P-4315-s
F 89,606 P-6072 162,526 P-3031 1 66,166 P-3202 1 69,370 P-4308
G 68,482 P-2912 1 62,628 P-4007-s P-3536-s 1 69,408 P-4281
G 70,888 P-6001 162,629 P-3337 P-3537-s 1 69,409 P-3536
G 91,573 P-4724 1 62,836 P-3281 1 66,305 P-4313 P-3537-s
G 95,597 P-5511 1 62,956 P-4232 1 66,393 P-3627 169,410 P-3537
G 95,642 P-5513 162,975 P-3626—s 1 66,481 P-3628 169,414 P-3186
G 97,863 P-2947 163,032 P-4177 1 66,482 P-3629 169,419 P-4039
G 101,078 P-2905 1 63,093 P-4008 1 66,701 P-4026 P-4043-s
G 103,408 P-2918 163,116 P-3568 1 66,813 P-2525 P-4044—s
G 103,836 P-2915 163,134 P-3912 P-4028 1 69,445 P-3187
G 104,220 P-2922 163,192 P-4033 1 66,823 P-3854 169,498 P-3243-s
G 105,814 P-2954 1 63,206 P-3991 1 67,067 P-4048 P-3286-s
G 108,992 P-2923 163,251 P-3978 167,073 P-4012 P-3960
G 109,906 P-2919 P-5374 167,132 P-3179 169,499 P-3266
H 161,623 P-2516 163,255 P-3992 P-3181-s 1 69,500 P-4049
H 174,250 P-3164 1 63,256 P-3244 P-3182-s 169,519 P-3188
I 28,530 P-3997 I 63,282 P-4007 P-3187-s 169,587 P-3971
1 38,909 P-2827 P-4265-s 167,151 P-3180 P-3972—s
1 39,750 P-6030 163,317 P-4025 167,220 P-3175 169,618 P-3630
1 43,367 P-5354 163,337 P-3301 P-5665 1 69,684 P-3820
I 45,780 P-4685 163,353 P-4100 167,223 P-4749 1 69,703 P-4317
I 48,744 P-3758 I 63,454 P-4004 1 67,265 P-4015 1 69,894 P-4000
1 50,950 P-3959 P-4844 167,348 P-4062 1 69,907 P-3986—s
1 53,553 P-5473 163,570 P-3613 167,553 P-4235 P-3987-s
1 53,695 P-5474 P-4015-s 167,755 P-3994 P-4318
1 53,941 P-5348 1 63,659 P-3969 1 67,806 P-4040 169,977 P-3988—s
P-5473 163,719 P-4275 1 67,999 P-4009 P-4319
I 54,067 P-5228 1 63,853 P-5469 1 68,026 P-4030 170,070 P-3999
155,573 P-5256 163,873 P-4034 1 68,263 P-3988-s 170,083 P-4011
155,776 P-4004-s 163,874 P-4850 1 68,375 P-4022 170,137 P-3886
P-5237 163,875 P-5470 1 68,415 P-3975 170,145 P-3315
1 55,967 P-5220 163,878 P-5468 P-4063-s 170,165 P-3972
1 56,405 P-2681 1 64,071 P-4003 1 68,504 P-3638 170,209 P-3243
156,816 P-5236 I 64,112 P-3941 1 68,527 P-3859-s 170,211 P-3961
157,472 P-4018 164,125 P-3535 P-4039-s 170,423 P-3189
157,698 P-4189 1 64,566 P-3248 P-4041-s 170,640 P-3849
I 58,021 P-3202-s 1 64,601 P-4092 P-4042 170,679 P-3986
P-3536-s 1 64,603 P-3642 P-4043-s 170,680 P-3987
P-3537-s 1 64,782 P-4001 P-4044-s 170,819 P-3998
1 58,582 P-5381-s 1 64,792 P-3247 P-4288-s 170,888 P-6001
1 58,661 P-2560 1 65,045 P-4154 P-4315-s 170,939 P-3976
1 59,382 P-4842 1 65,092 P-4045 I 68,607 P-3995 P-4031-s
1 60,031 P-5535 P-4767 P-3996-s 171,043 P-3624
1 60,055 P-4845 I 65,129 P-4101 1 68,641 P-4032 171,051 P-4036
1 60,252 P-5382 1 65,192 P-4050 1 68,981 P-3996 171,101 P-3569
160,473 P-3076 1 65,390 P-4035 1 69,002 P-3910 171,409 P-4043
160,562 P-3328-s I 65,515 P-4019 P-4069-s P-4044-s
P-3626-s P-4020-s P-4070-s P-4315-s
P-3627-s P-4021-s I 69,021 P-4011-s 171,421 P-4044
P-3999-s 165,516 P-4020 I 69,026 P-4011-s P-4315-s
1 60,681 P-5140 P-4021-s P-4017 171,560 P-3988
1 60,693 P-4741 165,517 P-4021 1 69,052 P-3181 171,752 P-3790
1 60,695 P-4847 I 65,553 P-3625 P-3182-s 171,826 P-4002
1 60,979 P-5274 165,743 P-4016 P-3187-s 171,885 P-3211
161,005 P-5472 P-4017-s I 69,053 P-3182 1 72,257 P-4027
161,075 P-5218 1 65,989 P-4029 P-3187—s 172,755 P-4031
161,248 P-3626-s 1 66,058 P-3913 1 69,080 P-3183 172,947 P-4207
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172,975 P-3774 175,932 P-4063 177,610 P-4288 P 72,951 P-5512
173, 1009 P-3354 175,933 P-4309 178,172 P-4310 P 75,669 P-6039
173, 059 P-4208 P-4310-s 178,330 P-4151 P 75,699 P-5515
I 73 627 P-3989 175,973 P-4006 178,334 P-4152 R 109,312 P-2798
173, 1972 P-4315 176,083 P-4070 178,337 P-3312 R 114,884 P-2887
1 74 066 P-4743 176,355 P-4005 178,398 P-4157 R 117,134 P-5569
1 74 591 P-4173 176,358 P-3962 J 14,059 P-2511 S 88,120 P-5661
175, 1021 P-4171 176,544 P-3964 J 65,761 P-4718-s S 132,743 P-5650
I 75 142 P-3312-s 176,862 P-3963 P-4719-s St. 48, 733 P-5759
P-3313 176,863 P-4153 J 70,304 P-4718-s St. 59,586 P-4011-s
P-4152-s 177,226 P-3379 P-4719 T 50, 522 P-5863
175,327 P-3603 177,533 P-3326 J 71,388 P-4718 U 13 079 P-5914
175,779 P-4314 P-4288-s M 107,299 P-4932 Z 25, 109 P-6072—s
175,883 P-4069 177,560 P-3238-s M 145,195 P-4977 Z 5 728 P-6072-s
. P-4070-s P-3239 M 155,183 P-4976
NUMBERS UNKNOWN
Inventor Date Abf({’;?‘ct
Broche, H., Frese, E., and Ibing, G. (Ruhroel G. m. b. H.)________________________ Dec. 11,1943 | P-2663
Doering, Dr. (Ruhroel G.m.b. H.) ool Dec. 8, 1943 | P-2797
Frese, E., and Schirrmacher, Dr.—(Ruhroel G. m. b. H.) . ________________________ June 21, 1943 | P-2886
Ibing, G’ (Gewerkschaft Mathias Stinnes)______ __________ . _______ June 5,1939 | P-3167
Ibing, G. (Ruhroel G. m. b. H.) __________ ___ .. Nov. 18, 1943 | P-3166
Ibing, G., and Frese, E. (Ruhroel G. m.b. H.)__________ _____________________.___ Sept. 13, 1944 | P-3168
Pott, A., Broche, H. and Winkler, K. (Gewerkschaft Mathias Stinnes) ______________ No date P-5514
Thomas, H. and Doering, Dr. (Ruhroel G. m. b. H.) . _ __________________________. June 3,1943 | P-5865
Thomas, H. and Doering, Dr. (Ruhroel G. m.b. H.) _____________________________ July 13,1943 | P-5866
Thomas, H. and Muschenborn, W. (Ruhroel G. m. b. H.)_________________________ No date P-5867
Winkler, K. and Ibing, G. (Gewerkschaft Mathias Stinnes)________________________ May 31, 1939 | P-6036
Winkler, K., Thomas, H., and Doering, Dr. (Ruhroel G. m.b. H.)_________________ Feb. 21, 1941 | P-6041
BY ALIEN PROPERTY CUSTODIAN NUMBER
Abstract Abstract Abstract Abstract
APC No. No. APC No. No. APC No. No. APC No. No.
SN 164,526 | P-5648 TC 1,117 P-4050 TC 1,144 P-4045 TC 1,185 P-2512
SN 225,984 | P-4744 TC 1,119 P-3248 TC 1,150 P-3244 TC 1,186 P-4154
TC 1,102 P-3337 TC 1,125 P-4092 TC 1,152 P-3568 TC 1,187 P-2513
TC 1,105 P-3991 TC 1,130 P-4275 TC 1,154 P-2510 TC 1,189 P-2515
TC 1,106 P-3992 TC 1,131 P-2516 TC 1,156 P-4033 TC 1,209 P-4004
TC 1,107 P-3281 TC 1,132 P-3247 TC 1,157 P-4312 TC 1,221 P-2511
TC 1,110 P-3941 TC-1,133 P-2509 TC 1,159 P-4177 TC 1,231 P-2517
TC 1,114 P-3978 TC 1,137 P-4003 TC 1,169 P-4029
TC 1,115 P-4035 TC 1,140 P-4008 TC 1,181 P-3912
TC 1,116 P-4235 TC 1,141 P-4034 TC 1,184 P-3913
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0Z 59 P-4018 0Z 4,655 P-5613 0Z 6,868 P-3093-s 0% 8,322 P-4201-s
0Z 2,700 P-5620 0Z 4,809 P-5378-s P-3868-s || OZ 8,327 P-3832-s
07 2,969 P-3797-s 0Z 4,829 P-3806-s P-3869-s P-3841-s8
0Z 2,986 P-2544 P-3877-s 0Z 6,913 P-3150-s P-5342-s
0Z 3,022 P-4192 0Z 4,834 P-4206-s P-3688-s P-5343
0Z 3,105 P-3955-s 0Z 4,836 P-3586-s P-3690-s 0Z 8,384 P-4298-s
0% 3,109 P-4191 P-4113-s 0Z 6,914 P-3691-s P-4299-s
0Z 3,181 P-4828 0Z 4,871 P-3500 P-4081-s P-5202-8
0Z 3,247 P-4138-s 0Z 5,084 P-3977 P-5615-s 0Z 8,421 P-2559

P-4141-s 0Z 5,103 P-3771-s 0Z 6,921 P-3104 0Z 8,436 P-4136-s
P-4832-s OZ 5,145 P-4881 P-4294-s 0Z 8,454 P-3925
P-4833-s 0Z 5,165 P-4277-s 0Z 6,964 P-3863-s 0% 8,494 P-4115-s
0Z 3,266 P-4824 OZ 5,174 P-3689-s P-3867-s P-4860
OZ 3,274 P-4194-s P-4214-s 0Z 6,998 P-3982-s 0Z 8,594 P-3948
P-4212-s 0Z 5,185 P-3460-s 0% 7,030 P-4216-s 0Z 8,616 P-4230
0Z 3,278 P-3792 0Z 5,231 P-3828-s 0Z 7,052 P-4079 0Z 8,669 P-4620
0Z 3,288 P-4120-s P-3831-s 0Z 7,070 P-4183-s 0Z 8,727 P-3676-s
P-4825-s 0Z 5,249 P-3875-s 0Z 7,108 P-5211 0Z 8,761 P-4642-s
0Z 3,306 P-3804-s 0Z 5,381 P-3827-s 0Z 7,130 P-3098 0Z 8,808 P-3191
P-3875-s 0Z 5,387 P-2803 P-3915-s 0Z 8,823 P-3547-s
0Z 3,324 P-4231-s P-3739-s 0Z 7,145 P-3255-s P-4199-s
P-4234-s 0Z 5,412 P-3564-s 0Z 7,149 P-4296-s P-5935
P-4236-s 0Z 5,535 P-3664-s P-4297-s 0Z 8,837 P-3943-s
P-4292-s P-6067-s P-5532-s 0Z 8,907 P-3219
P-4293-s 0Z 5,556 P-2817-s P-5533 P-4158-s
0Z 3,499 P-4986 P-3643-s 0Z 7,152 P-5376 P-4209-s
0Z 3,503 P-4242-s P-3696-s 0Z 7,182 P-3692-s 0Z 9,009 P-2902-s
0Z 3,541 P-3787-s P-5295-s 0Z 7,233 P-3256-s 0Z 9,088 P-3021-s
0Z 3,617 P-3487-s 0Z 5,572 P-2564-s 0Z 7,264 P-3110 P-3208-s
0Z 3,646 P-3571-s P-2565-s 0Z 7,284 P-3673-s P-3212
P-4119 P-2566—s 0% 7,294 P-3693-s 0Z 9,110 P-5460-s
P-4904-s P-2567-s 0% 7,301 P-3214 0%Z 9,124 P-4172-s
0Z 3,676 P-5314 0Z 5,897 P-3473-s P-4178-s 0Z 9,136 P-4180-s
0% 3,678 P-3287-s P-3927-s 0Z 7,349 P-3288-s 0%Z 9,153 P-3937
0Z 3,847 P-4987-s 0Z 5,898 P-3866-s P-4145-s 0% 9,168 P-5473
P-4988-s 0Z 5,907 P-4220-s P-5670-s 0Z 9,169 P-4208-s
P-4989-s 0Z 5,912 P-4272-s P-5671 P-5244-s
0Z 3,894 P-3610-s 0Z 5,926 P-3641-s 0Z 7,397 P-3278-s P-5245-s
P-3906-s P-4051-s P-3375-s P-5246
P-6040-s 0Z 5,955 P-2801-s P-5177 0% 9,228 P-5390-s
0Z 4,025 P-3246-s P-2802 0Z 7,457 P-2840 0Z 9,229 P-3584-s
P-3932-s P-4140-s P-2841-s P-3585-s
0Z 4,062 P-4233-s P-4144-s P-3609-s P-5247
P-4285-s OZ 6,094 P-3308-s 0Z 7,505 P-4253-s 0Z 9,249 P-4202-s
P-4687 P-3309 P-4267-s P-4203
P-4688-s 0Z 6,116 P-3373-s 0Z 7,642 P-3880-s 0Z 9,259 P-4204
0Z 4,096 P-6017-s 0Z 6,153 P-3621-s 0Z 7,662 P-3223-s 0Z 9,408 P-3560-s
OZ 4,168 P-3905-s 0Z 6,175 P-3524-s P-3224-s P-3808-s
P-5448 0Z 6,442 P-3254-s P-5198 0Z 9,428 P-3299-s
0Z 4,173 P-3836-s 0Z 6,485 P-3990-s 0Z 7,705 P-3838-s P-3300
P-5210 0Z 6,537 P-4730-s P-3845-s 0Z 9,442 P-4722-s
07 4,174 P-3358-s 0Z 6,587 P-3980-s 0Z 7,757 P-3342-s 0% 9,475 P-3572-s
0Z 4,214 © | P-3016-s 0Z 6,598 P-4127-s 0Z 7,807 P-3730-s 0% 9,497 P-3847-3
P-3018-s P-4147-s P-3766-s 0% 9,505 P-4639-s
P-3513-s P-5000-s P-5255 P-5184
P-3514-s P-5001 0Z 7,834 P-3342-s 0Z 9,522 P-4254-s
0Z 4,333 P-2900-s P-6018-s 0Z 7,836 P-4603-s P-4255
0Z 4,338 P-5212 0Z 6,633 P-3898 0Z 7,894 P-3872-s 0Z 9,541 P-3543-s
0Z 4,356 P-3358-s 0Z 6,640 P-5367-s P-4607-s P-4224
0% 4,391 P-4226-s 0Z 6,652 P-3298-s 0Z 8,070 P-3955-s P-4311-s
07 4,434 P-4137-s 0Z 6,726 P-4200-s 0Z 8,086 P-4161-s 0Z 9,559 P-3873-s
OZ 4,477 P-3372-s 0Z 6,785 P-3086 0Z 8,092 P-4663 0Z 9,563 P-4692
P-3531-s P-3087-s 0Z 8,196 P-5151 0% 9,572 P-4471-s
P-5315-s OZ 6,846 P-3108 0Z 8,240 P-4123 0% 9,598 P-4523
0Z 4,484 P-3113-s P-3311-s 0Z 8,248 P-3257-s 0%Z 9,615 P-3957
0Z 4,488 P-3938-s 0Z 6,865 P-4179 0Z 8,290 P-4360 0% 9,658 P-2682-s
0Z 4,530 P-4053-s 0Z 6,868 P-3092 0Z 8,310 P-4248-s P-2683
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0Z 9,659 P-2681 0Z 10,812 | P-3634-s 0Z 11,694 | P-3222 0Z 12,331 P-4074
0Z 9,720 P-5214 P-3636—s 0Z 11,709 | P-4035 0Z 12,339 | P-4055
07 9,721 P-5196 P-3639 0Z 11,716 P-4256-s 0Z 12,345 P-4284
0Z 9,745 P-5624 P-5534—s 0Z 11,743 P-4019 0Z 12,354 P-3785
0Z 9,747 P-2680 0Z 10,819 | P-3694 07 11,744 | P-4020 07 12,385 | P-4167-s
0Z 9,754 P-4420-s 07 10,826 | P-5916-s P-4131-s 07 12,422 | P-3221

P—4476-s 0% 10,827 P-5915-8 0Z 11,745 | P-4021 0Z 12,440 | P-4072
07 9,763 P-3942 0Z 10,828 | P-3883 0Z 11,753 | P-3625 0Z 12,445 | P-3985
0Z 9,830 P-4176-s P-5918-s P-4244 P-3988-s
0Z 9,881 P-4193-s P-5925-s 0Z 11,807 | P-4237 P-4305-s
P-5197 0Z 10,870 P-3267 0Z 11,808 | P-4016 P-4319-s
07 9,894 P-4090 0Z 11,048 P-4078 P-4239 0Z 12,477 | P-3975
0Z 9,933 P-4691 0Z 11,067 P-2550-s 0Z 11,816 | P-5917 0Z 12,478 | P-3975
07 9,957 P-4225-s 0Z 11,077 P-2885 0Z 11,869 | P-4029 0Z 12,500 | P-4187
0Z 10,035 P-3100-s 0Z 11,079 P-4262 P-5103-s 0Z 12,508 | P-3631
0Z 10,081 P-3587-s 0Z 11,119 - | P-3281 07 11,875 P-2547 0Z 12,510 | P-3859-s
P-3588—s 0Z 11,145 P-4232 0Z 11,885 | P-3913 0Z 12,541 P-4182
P-3589 0Z 11,163 P-4177 0Z 11,889 | P-3096 0Z 12,542 P-3190
0Z 10,097 | P-3952 0Z 11,179 P-5465-s P-3323-s 0Z 12,554 | P-3229
0Z 10,128 P-4249 P-5466 P-3800-s 0Z 12,602 | P-4068
07 10,136 | P-4779 0Z 11,184 P-4008 P-4038 0Z 12,608 | P-4017
07 10,157 P-3338 07Z 11,191 P-3568 0Z 11,891 P-3234 P-4239
0% 10,177 P-4284 07 11,196 P-3912 0Z 11,901 P-4073 0Z 12,610 | P-4237
0Z 10,196 P-3355-s 0% 11,209 P-4033 0Z 11,908 | P-3327 0Z 12,624 | P-3181
P-3356 07 11,212 P-3991 P-3626 P-3182-s
0Z 10,210 | P-4353-s 07 11,216 P-3978 07 11,913 P-3201 P-3187-s
0Z 10,220 | P-3077 07 11,218 P-3992 0Z 11,914 | P-3202-s , P-4058
P-3788-s 07 11,219 P-3244 0Z 11,948 P-3328 07 12,625 | P-3182
P-3924-s 0Z 11,226 P-4007 0Z 11,960 P-4313 P-3187-s
0Z 10,230 | P-4166-s P-4265-s 0Z 11,984 | P-3627 P-4058
P-4167-s 0Z 11,231 P-3376 07 11,994 P-3518 0Z 12,630 P-4266
0Z 10,291 P-4619-s 07 11,234 P-4025 0Z 12,013 | P-3619 0Z 12,632 P-3183
07 10,392 | P-3310-s 0Z 11,235 P-3301 P-3628 P-3264
0Z 10,424 | P-3579-s 0Z 11,244 P-3302-s 0Z 12,014 | P-3226 0Z 12,633 P-3184
P-4117-s 0Z 11,250 P-2551-s P-3629 P-3189-s
0Z 10,456 P-4097 0Z 11,309 P-3613 0Z 12,029 P-3520 0Z 12,657 P-3185
0Z 10,481 P-5373 0Z 11,310 P-3612 0Z 12,068 | P-3929 ' P-3596
07 10,523 P-4175 07 11,322 P-4097 P-4026 0Z 12,677 P-3237
0% 10,531 P-3788-s P-4098 0Z 12,080 | P-3597 P-3825
P-3924—5 0Z 11,328 P-3969 0Z 12,088 P-3172 0Z 12,678 P-3949
0Z 10,533 | P-4320-s 0Z 11,338 P-2514 P-3854 07 12,694 P-3931
07 10,541 P-3378 P-3273-s 07 12,089 P-4028 0Z 12,707 P-4284
0Z 10,554 | P-3626-s 0Z 11,340 P-4275 07 12,115 P-3230-s 0Z 12,710 P-4300
P-3635-s 0Z 11,371 P-4034 P-4849 | P-4308
P-3640 07 11,372 P-2512 0Z 12,145 P-3979-s 0Z 12,716 P-4280
0% 10,578 | P-4263 0Z 11,373 P-2517 07 12,147 P-3782 0Z 12,718 P-3186
0Z 10,579 | P-3275 07 11,374 P-2510 0Z 12,160 P-4102 P-3236
0Z 10,607 P-4095-s 07 11,375 P-2513 0Z 12,162 | P-4084-s 0Z 12,731 P-3187
P-4096 07 11,377 P-4004 0Z 12,180 P-3179 P-4058
0Z 10,655 | P-4664 0Z 11,420 P-4003 P-3181-s 0Z 12,741 P-3243-s
07 10,682 | P-3171 07 11,435 P-3535 P-3182-s P-3286-s
0Z 10,707 | P-4190-s 0Z 11,438 P-4094 P-3187-s P-3960
0Z 10,708 | P-5890—s 0Z 11,485 | P-2549-s P-4058 P-3961-s
0Z 10,714 | P-3519 P-4312 0Z 12,188 | P-3180 07 12,742 P-3266
0Z 10,724 | P-3852 0Z 11,534 P-3248 P-3974 07 12,743 P-4049
P-5898—s 0Z 11,543 P-4092 07 12,198 | P-4196-s 0Z 12,746 P-3188
0Z 10,740 | P-4250-s 0Z 11,544 P-3642 0Z 12,201 P-3175 0Z 12,768 P-3630
0Z 10,749 P-3984 0Z 11,579 P-3247 P-5665 P-4302
P-5888-s 0Z 11,636 P-3744—s 0Z 12,207 . | P-4103 0Z 12,769 | P-3363-s
P-5913-s P-4154 0Z 12,209 P-3613 P-3364-s
0Z 10,755 | P-5920-s P-5108 P-4015 P-3971
0Z 10,758 | P-4739-s 0Z 11,648 P-4045 07 12,240 P-4062 : P-3972-s
P-4740-s 0Z 11,658 P-5433-s 07 12,245 P-3245-s 0Z 12,785 P-4085-s
0Z 10,786 | P-5889 0Z 11,660 P-3829 0Z 12,260 P-4059 P-4086
P-5909-s 0Z 11,665 P-4050 0Z 12,269 P-4235 0Z 12,798 P-4303
0Z 10,788 | P-2653-s 0Z 11,667 P-5333 0Z 12,277 P-4054 P-4317
P-2654-s 0Z 11,679 P-4071 0Z 12,290 P-2676 0Z 12,802 P-3801-s
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0Z 12,807 P-3269 0Z 13,171 P-4229 0Z 14,169 P-4171 0Z 14,562 P-4274
0Z 12,810 P-3950 0Z 13,187 P-2546 P-4174 0Z 14,600 P-3963
0Z 12,838 P-4238 0Z 13,257 P-3985 0Z 14,190 P-4056 0Z 14,602 P-3361
0Z 12,848 P-3986-s P-3988 0Z 14,207 P-3313 P-4153

P-3987-s 0Z 13,264 P-4075 P-4152-s 0Z 14,610 P-3855
P-4304 0Z 13,285 P-3790 P-4157 0Z 14,625 P-4228
P-4318 0Z 13,318 P-4066 0Z 14,241 P-3368 0Z 14,644 P-4228
0Z 12,855 P-3988-s 0Z 13,332 P-3793-s 0Z 14,246 P-3570 0Z 14,695 P-3379
P-4305 0Z 13,386 P-4060 OZ 14,247 P-3930 0Z 14,703 P-3618
P-4319 0Z 13,429 P-4027 0Z 14,248 P-4089 0Z 14,714 P-4108
0Z 12,897 P-3362 0Z 13,485 P-3365 0Z 14,252 P-3602 0Z 14,733 P-3575
0Z 12,921 P-3583 0Z 13,490 P-4112 P-3603-s 0Z 14,746 P-3554
0Z 12,924 P-3366 0OZ 13,555 P-3946 0Z 14,280 P-4052 0Z 14,751 P-3598
P-3886 P-4031 0Z 14,355 P-3801-s 0Z 14,758 P-3286
0Z 12,925 P-3367 0Z 13,585 P-4114 0Z 14,368 P-4065 0Z 14,763 P-4057
0Z 12,926 P-3354-8 0Z 13,597 P-4207 0Z 14,378 P-4314 P-4076
P-3363 0Z 13,604 P-3774 0Z 14,393 P-4150 0Z 14,770 P-3559
P-3972 0Z 13,627 P-3354 0Z 14,401 P-4069 0Z 14,774 P-3623
0Z 12,942 P-3243 P-3364 P-4283 0Z 14,775 P-3326
P-3961-s 0Z 13,631 P-4208 0Z 14,410 P-4063 0Z 14,782 P-3238-s
0Z 12,943 P-3961-s 0Z 13,651 P-4188 0Z 14,422 P-3947 P-3239
0Z 12,944 P-3961 0Z 13,679 P-3362 P-4006 0Z 14,794 P-4245
0Z 12,986 P-3189 07 13,712 P-4024 0Z 14,426 P-6010 0Z 14,800 P-4288
P-3268 0Z 13,739 P-4023 0Z 14,431 P-3966 0Z 14,808 P-3934
0Z 13,043 P-3849 0% 13,805 P-3989 0Z 14,435 P-4070 0Z 14,810 P-3258
0Z 13,046 P-3986 P-4077 0Z 14,436 P-3933 P-4109
P-4306 0Z 13,876 P-4315 0Z 14,461 P-4186 0Z 14,819 P-3238
0Z 13,047 P-3987 0Z 13,916 P-4743 0Z 14,474 P-3200 0Z 14,825 P-4061
P-3989-s 0Z 13,917 P-3789 0Z 14,481 P-4089 0Z 14,924 P-4010
P-4307 0Z 13,988 P-3956 0Z 14,487 P-4005 0Z 14,935 P-3951
0Z 13,085 P-4301 0Z 14,004 P—-4228 0Z 14,494 P-3962 0Z 14,956 P-4151
0Z 13,114 P-3945 0Z 14,018 P-3773 P-4157 0Z 14,970 P-3312-s
0Z 13,122 P-3565 0Z 14,062 P-3265 0Z 14,496 P-3577 P-4152
0Z 13,129 P-3566—s 0Z 14,084 P-4173 0Z 14,503 P-3578 07 14,974 P-3312-s
P-3567 0Z 14,085 P-4149 0Z 14,516 P-3595 0Z 14,988 P-4157
0Z 13,143 P-3944-s 0Z 14,115 P-4067 0Z 14,538 P-3928 0Z 15,000 P-4091
0Z 13,151 P-4093 0Z 14,123 P-3965 P-3964 0Z 15,032 P-3324
0Z 13,154 P-3569 0Z 14,153 P-3909 0Z 14,549 P-3786 0Z 15,033 P-3325
P-3637 0Z 14,163 P-4228 0Z 14,550 P-4128
Abstract Abstract Abstract Abstract
PA No. No. PA No. No. PA No. No. PA No. No.
174, 353 | P-6072 583,317 | P-4719 622, 357 | P-2658 859, 534 | P-2785
401, 119 | P-4018 584, 208 | P-5569 622, 358 | P-2657
522,312 | P-2915 622, 356 | P-2659 622, 359 | P-2656
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260, 800 | P-2575 476, 396 | P-2618 546, 405 | P-4930 584,763 | P-5631
286, 853 | P—2688—s 477,038 | P-2652 547, 536 | P-5525 585,652 | P-3008
P-2689 483, 634 | P-2768 P-5526—s 588, 268 | P-5085
290, 563 | P-2606 485, 768 | P-2653 547, 537 | P-5525—s 589, 968 | P-5667
290, 877 | P-2688 486, 309 | P-3498 P-5526 590, 098 | P-3103
299, 783 | P-2596 487, 106 | P-3055-s 547,811 | P-4927 590, 874 | P-2840
301, 231 | 2076 P-5731 548, 711 | P-3727—s P-2841-8
P-2600-s 488, 759 | P-3784 P-3792 590, 875 | P-6028
P-2601-s 489, 279 | P-5278 550, 123 | P-4840 591, 099 | P-5047
P-2608 489, 346 | P-5200 P-5296—s 591, 729 | P-5629
P-2609-s 490, 562 | P-5019 550, 157 | P-4226-s 592, 223 | P-3148
P-2610-s 490, 636 | P-2766 P-5436 P-3149-s8
301, 683 | P—4899 493, 687 | P-3013 551,252 | P-6061 595, 234 | P-5304
301,773 | P-4763 494, 085 | P-3101 551, 687 | P-5296 595, 348 | P-3084
303, 272 | P-2591 494, 213 | P-2746 552, 245 | P-6042 595, 615 | P-5856
303, 332 | P-4901 494, 214 | P-3116 552, 984 | P-5860 596, 040 | P-2948
303, 893 | 2076 495, 204 | P-4325 553, 407 | P-5449-s 596, 870 | P-3104
P-2609 497, 030 | P-4932 P-5451 P-4294-s
303, 901 | P-2588 500, 411 | P-3743 553,909 | P-4776 597, 255 | P-5456
306, 356 | P-4900 501, 689 | P-2750 554, 177 | P-3086 P-5457-8
307,671 | P-2581-s 501, 835 | P-6042-s 554, 366 | P-5241 P-5458-8
P-2592 503, 351 | P-2993 P-5322-s 597, 810 | P-2858
P-2598-s 506, 240 | P-2565—s 554, 491 | P-5756 598,315 | P-5116
336, 334 | P-5857 P-2566 554, 779 | P-3039 598, 366 | P-3106
P-5858-s P-2567-s 556, 657 | P-4907 599, 581 | P-4179
341, 295 | P-5858 P-4173-s 556, 796 | P-5523 600, 705 | P-4322
350, 634 | P-2593 515, 523 | P-4826 556, 797 | P-3898 601, 222 | P-4781
362, 074 | P-2597 515,944 | P-5612 558, 638 | P—6015 601, 669 | P-2909
369, 367 | P-6021 516, 316 | P-5210 559, 396 | P-3118 602, 815 | P-5635
370,975 | P-2846 516,993 | P-3012 559, 520 | P-5322 P-5636-s8
P-2847-s 517,317 | P-3011 559, 730 | P-2827 603, 636 | P-4769
382, 090 | P-5480 517,871 | P-5661 559, 923 | P-2796 603, 763 | P-5363
382, 367 | P-2847 522, 463 | P-6013 560, 608 | P-5762 605, 677 | P-5790
384, 645 | P-5481 526, 231 | P-3308-s 561, 625 | P—4879 606, 011 | P-2556
388, 127 | P-2830 P-3309 P-4880-s 607, 363 | P-5760
389, 946 | P-2751 527, 519 | P-5314 561, 811 | P-5879 607, 794 | P-5425
392, 798 | P-5482 529, 049 | P-4835 562, 495 | P-4881 607, 907 | P-5636
394, 497 | P-2585 529, 482 | P-3117 P-4882-s 608, 465 | P-5802
P-3743-s 529, 537 | P-3121 562, 629 | P-4922 608, 466 | P-4808
395, 566 | P-2831 P-3122-s P-4923-s 608, 467 | P-4800
397, 681 | P-4707 529, 807 | P-5212 564, 677 | P-4923 609, 538 | P-4789
401, 355 | P-2971 532,686 | P-4761 564, 782 | P-6051 P-4827—s
403, 192 | P-2642 534, 204 | 1329 564, 957 | P—4727 611, 922 | P-5550
405, 974 | P-2674-s P-4908 565, 410 | P-4882 P-5551-8
406, 252 | P-5800 534, 408 | P-3055 567, 327 | P-2939 612,911 | P-3092
408, 811 | P-5622 535, 257 | P-4777 567, 330 | P-4687 P-3093-s
411, 540 | P-2614 535,473 | P-2895 567, 607 | P-5686 P-3868—s
415,371 | P-4963 535, 723 | P-5523—s 568, 543 | P-5448 P-3869-8
415, 686 | P-4983 P-5524 568, 544 | P-5297 613,726 | P-3098
420, 393 | P-5620 P-5525-s 568, 626 | P-6016 614, 859 | P-5321
428, 305 | P-2672 P-5526-s 570, 558 | P-3151—s 614,916 | P-4812
431, 479 | P-2843 536, 190 | P-3831-s P-5692 615, 148 | P-3730-s
432, 848 | P-4828 P-5301 P-5693-s P-5255
438,071 | P-5015 536, 651 | P-5068 570, 951 | P-5294 615,397 | P-5549
445, 107 | P-3796 536, 794 | P-4833 571,792 | P-5211 616, 427 | P-5316
P-3797-s 538, 551 | P-5054 571, 851 | P-5693 616, 595 | P-3149
P-4191-s 539, 990 | P-3676-s 573, 533 | P—4324 617,236 | P-5747
446, 268 | P-2748 P-4985 574,721 | P-3271-s 617, 594 | P-5759
449, 686 | P-4192 540, 001 | P-4323 575,085 | P-3729 618,315 | P-5164
452, 216 | P-5873 541, 470 | P-2822 577,338 | P-3108 P-5165-s
453, 883 | P-5531 541, 755 | P-5613 577, 628 | P-3256—s 618, 566 | P-2845
454, 576 | P-4191 541, 820 | P-3997 P-4782 619, 739 | P-4822—s
469, 228 | P-2832 541, 829 | P-5005 P-4783-s - P-4823
469, 867 | P-2745 542,992 | P-5120 577, 835 | P-4814 P-5224-s
470, 726 | P-4772 543, 285 | P-5166 579, 565 | P—6068 621, 345 | P-2615
P-4774—s 543, 786 | P-2838 579, 626 | P-3041 P-4915-s
471,076 | P-4761-s 545, 499 | P-4332 580, 828 | P-5142 622, 706 | P-2907
P-4905 546, 336 | P-2844 581, 941 | P-5309 622, 754 | P-5165
472,076 | P-4119 546, 405 | P-4927-s 583, 789 | P-5115 623, 001 | P-3676
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623, 631 | P-5209 641, 321 | P-6004—s 663, 374 | P-5293 680, 181 | P-5232
624, 437 | P-3110 641, 459 | P-5768 663, 497 | P-5497 680, 327 | P-5369
624, 843 | P-5144 642, 244 | P-5935 P-5502—-8 680, 395 | P-5644
624, 844 | P-5376 643, 141 | P-4827 663, 542 | P-5184 680, 469 | P-5453
626, 171 | P-4836 644, 297 | P-6003 664, 385 | P-5127 680, 567 | P-5145
626, 272 | P-3271-s 644, 298 | P-6004 664, 386 | P-2791 681, 518 | P-2998
626, 273 | P-4986 646, 405 | P-5414 664, 563 | P-4822 681, 519 | P-2999
626, 461 | P-5132 P-5416—s 665, 196 | P-2568 681, 857 | P-5001
626, 462 | P-5366 646, 477 | P-5284 665, 228 | P-3017 682, 018 | P-3293-s
627, 239 | P-4802 646, 916 | P-5974 P-4124-s 682, 244 | P-3109
628, 320 | P-2684 647,178 | P-2803 P-4126-s P-4216—s
628, 370 | P-2802 647, 666 | P-3984 P-5377-8 683, 202 | P-5226
628, 447 | P-5457 647, 741 | P-5416 665, 257 | P-4880 683, 203 | P-4717
629, 244 | P-5637 647, 852 | P-5758 665, 535 | P-4296-8 683, 204 | P-5645
629, 473 | P-2507 648, 129 | P-5367-s P-5533 683, 373 |-P-4913
629, 886 | P-2800 P-5368 666, 065 | P-2997 683,919 | P-3111
629, 993 | P-5143 648, 130 | P-5364 667, 743 | P-5464 684, 697 | P-6030
630, 384 | P-5972 P-5365-s 667, 891 | P-6000 685,371 | P-3293
630, 823 | P-4079 650, 087 | P-5285 668, 949 | P-5225 685, 595 | P-4123
630, 824 | P-3977 P-5286—s 668, 966 | P-5271 685, 959 | P-5771
630, 891 | P-5324 650, 088 | P-5286 669, 015 | P-4794 686, 450 | P-3925
630, 965 | P-5204 651, 162 | P-5570 669, 049 | P-5178 686, 456 | P-3267
631, 382 | P-5671 651, 415 | P-4204 669. 427 | P-2792 686, 757 | P-3500
631, 468 | P-5343 651,473 | P-5408 669, 582 | P-3584—s 686, 758 | P-4360
632, 631 | P-5501-s 651, 609 | P-5763 P-3585-s 687, 898 | P-5509
P-5502-s 653, 689 | P-3299—s P-5247 688, 371 | P-3576
P-5504 P-3300 669, 660 | P—4811 P-5246-s
P-5505-s 654, 024 | P-2795-s 669, 661 | P-5335 688, 735 | P-3839-s
P-5509-8 P-5287 669, 662 | P-5175 P-3846-s
P-5510-s 654, 082 | P-5203-s 669, 804 | P-5442 P-3848
P-6039-s P-5263-s 670, 272 | P-2755 688, 736 | P-5336
632, 866 | P-5356 P-5265 P-2756-s 688, 916 | P-4664
633, 185 | P-4801 P-5266—s 670, 356 | P-5967 689, 241 | P-2559
633, 245 | P-2781 P-5268-s 670, 717 | P-5224 689, 360 | P-5151
P-5959-s P-5271-s 671,183 | P-5279 689, 420 | P-4620
633, 391 | P-5501 654, 201 | P-5266 671, 606 | P-4824 689, 691 | P-2569
P-5502—s 654, 265 | P-3925—s 671,612 | P-6019 690, 045 | P-4754-s
633, 625 | P-2903 P-5198 671, 884 | P-5955 690, 525 | P-5170
633, 693 | P-5505 654, 333 | P-5546 672, 221 | P-5046 690, 829 | P-4753
P-5509-s 654, 791 | P-5258 672,610 | P-5548 690, 830 | P-4752
633, 724 | P-5169 654, 984 | P-4915 672,611 | P-6034 690, 831 | P-4754
P-5170-s 655, 103 | P-5267 672,732 | P-4663 691, 529 | P-5510
P-5171-8 655, 324 | P-4803 673, 378 | P-5269 692, 631 | P-5428
633, 825 | P-5338 655, 979 | P-5380 673, 732 | P-5347 692, 813 | P-3090
633, 826 | P-5183 656, 364 | P-3499 674, 444 | P-5959 692, 836 | P-3015
633, 895 | P-4906 656, 420 | P-5072 675, 391 | P-2756 693, 646 | P-2943-s
634, 100 | P-5775 657, 690 | P-4202-s 675, 409 | P-5028 P-5511
634, 689 | P-5149 P-4203 675, 957 | P-4751-s 693, 707 | P-5023
636, 385 | P-3097 657, 703 | P-4815 P-5459 693, 853 | P-5244-s
636, 386 | P-5307 657, 873 | P-4721 676, 045 | P-4752-s P-5245-s
636, 576 | P-2908 658, 651 | P-5249 P-4753-s P-5246
636, 681 | P-5638 659, 233 | P-4991 676, 113 | P-5270 693, 985 | P-5405
637, 237 | P-5449 659, 568 | P-2789 676,271 | P-5346 694, 292 | P-5171
638, 637 | P-4728-s 659, 673 | P-2790 676,613 | P-4728 694, 293 | P-4464-s
P-6000—s P-2791-s 677, 104 | P-5280 P-5340
P-6001 659, 878 | P-5268 677,206 | P-5396 695, 208 | P-5623
639, 240 | P-5273 659, 924 | P-5625 677, 462 | P-3470 695, 209 | P-5121
639, 241 | P-5272 659, 925 | P-5407—s 677, 647 | P-5298 P-5141-s
639, 354 | P-4724 P-5412 678, 325 | P-5794 695, 210 | P-5146
639, 762 | P-2780-s 660, 019 | P-4345 678, 485 | 1004 695, 211 | P-3088
P-5954 660, 074 | P-5365 P-2994 P-4462-s
P-5955-8 660, 219 | P-5327 678, 486 | P-5187 695,212 | P-5174
639, 842 | P-5223 660, 298 | P-3094 678, 621 | P-5148 695, 213 | P-5214
640, 493 | P-5553 661, 003 | P-2906 678, 622 | P-3818 695, 267 | P-2722
640, 580 | P-4738—s 661, 233 | P-3004 678, 808 | P-5357 695, 268 | P-5152
P-5257 661, 489 | P-4860 679, 371 | P-5624 695, 269 | P-5276
641,172 | P-2913 661, 539 | P-5055 679, 387 | P-3948 695,270 | P-6031
641, 321 | P-6002 661, 599 | P-5889 679, 974 | P-5942 695, 271 | P-4843-s
P-6003—s 661, 901 | P-3054 P-5222—s P-5398

680, 181
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695, 272 | P-5397 699, 824 | P-5112 711,711 | P-5470 727,624 | -‘P-5195
695, 273 | P-5150 700, 321 | P-5185 711,712 | P-5468 727,921 | P-4126
695, 274 | P-5215 700, 372 | P-3937 712,230 | P-5213 P-5377—-s
695, 275 | P-4595-s 700, 433 | 522-8 712,254 | P-5140 728,674 | P-3177
P-5217-s P-5199 712, 255 | P-4846 728, 801 | P-2661
P-5229 700, 434 | P-2910 712,311 | P-5235 729, 043 | P-2681
695, 276 | P-4464-s 700, 435 | P-5189 712, 435 | P-5914 729, 490 | P-5374
P-5339 700, 774 | P-5919 712, 504 | P-5430 729, 549 | P-5642
695, 277 | P-5394 701, 418 | P-5156 712, 505 | P-5626 729, 769 | P-5377
P-5402-s 701, 513 | P-5403 713,101 | P-4254—s 730, 049 | P-5227
695, 278 | P-2640-s 701, 826 | P-5547 P-4255 730, 291 | P-5666
695, 329 | P-4738 701, 864 | P-4779 713,135 | P-4767 730, 668 | P-5616
695, 386 | P-5426 701, 936 | P-2793 713, 208 | P-3887 730, 897 | P-5205
695, 432 | P-5062 702,183 | P-5191 713,792 | P-2782—s 731, 364 | P-3078
695, 470 | P-5407 702, 411 | P-4999 P-2786 732,112 | P-2771
695, 471 | P-5233 702, 566 | P-2638 713,809 | P-3976—s 732, 278 | P-4224
695, 524 | P-5420 702, 719 | P-2534 P-5228 732, 563 | P-3083
695, 634 | P-5254 702,902 | P-5196 713,952 | P-3219 733, 239 | P-5454
P-5535—s 703,066 | P-5498 P-4225-8 733,905 | P-3079
695, 692 | P-4689 703, 363 | P-5502 714,730 | P-2912 734,074 | P-5362
695, 860 | P-4685 703,736 | P-5755 714,810 | P-3893 734,151 | P-3884
695, 861 | P-5263 703, 836 | P-5332 714,909 | P-3240 734,721 | P-5161
695, 864 | P-5222 703, 837 | P-5234 715,111 | P-5472 734,837 | P-5941
695, 992 | P-4378-s 704, 195 | P-3883 715, 606 | P-6043 734, 883 | P-4720
P-5193 704, 231 | P-5341 715,624 | P-3894 735,469 | P—4729
695, 993 | P-4545-s 704, 232 | P-5383 715,975 | P-3517 735,726 | P-2548
P-5387 704, 233 | P-3767 715,988 | P-5381 P-2549-8
695, 994 | P-5275 704, 296 | P-5238 716,121 | P-5535 P-2550-8
695, 995 | P-5206 704, 444 | P-5943 716, 470 | P-2782 P-2551-8
695, 996 | P-5392 704, 564 | P-3278-s 716, 506 | P-3907 736, 093 | P-5433-8
P-5399-s P-5177 716, 959 | P-3260 P-5434
696, 082 | P-5393 705,011 | P-5928 717,026 | P-2911 736,094 | P-4742
P-5401-s 705,178 | P-4842 717,189 | P-5471 736,284 | P-2676
696, 083 | P-4595-8 P-4844-s 717,805 | P-5105 736,409 | P-5103-8
) P-5230 P-5235-s 717,806 | P-5027 P-5104
696, 232 | P-2926 705, 448 | P-5373 718,334 | P-2795 736, 528 | P-5333
696, 315 | P-5219 706, 826 | P-3252—s 719,133 | P-5544 P-5334-8
696, 316 | P-5358 P-3257-s 719, 439 | P-5512 736, 668 | P-2547
696, 364 | P-5462 P-3861 719, 536 | P-5469 736, 932 | P-5299
696, 500 | P-5147 706, 934 | P-3095 720, 002 | P-4124 736,971 | P-2549
696, 501 | P-2683 707, 359 | P-5650 720, 544 | P-4686 737,021 | P-5179
696, 531 | P-5385 707, 531 | P-5460-s 720, 824 | P-5237 737, 640 | P-4762
696, 809 | P-5400 P-5474 720, 825 | P-5236 737,678 | P-4851-s8
P-5403-s 707, 647 | P-5556 720, 826 | P-4845 P-4852
696, 867 | P-5203 707, 813 | P-4850 721, 000 | P-2905 738, 621 | P-2550
697, 518 | P-4843 707, 851 | P-4422-s 721, 221 | P-5197 739, 269 | P-5465—s
697, 891 | P-3639 P-5382 722,302 | P-5545 P-5466
697,949 | P-5141 P-5609-s 722, 405 | P-5354 739,510 | P-3338
698, 006 | P-5404 708, 258 | P-3617 722, 406 | P-5220 739, 556 | P-5917
698, 794 | P-4751 708, 308 | P-4844 722, 629 | P-2890 739, 592 | P-5966
698, 851 | P-5575 708, 432 | P-3031 P-4981-s 740, 309 | P-3273-s
698, 969 | P-5360 708, 622 | P-3096 722, 810 | P-3076 P-3274
699, 192 | P-5389 709, 022 | P-3600 724, 667 | P-5467 740, 364 | P-5627
699, 303 | P-5264 709, 215 | P-4257 725, 488 | P-2508 740,478 | P-3191
699, 304 | P-5262 709, 259 | P-3802 725, 600 | P-5217 740, 635 | P-2537
699, 305 | P-3377 709, 940 | P-3758 725, 601 | P-4683 740, 674 | P-3744-s8
699, 306 | P-3558-s 710,073 | P-5180 725, 602 | P-4841 P-5108
P-4090-s 710, 273 | P-2560 725,603 | P-5218 741,224 | P-3175-s
P-5330 710, 867 | P-2680 725, 604 | P-2524-8 P-3892—s
699, 307 | P-5155 710, 988 | P-5944 P-2525 . P-5665
699, 424 | P-3694 711, 316 | P-3275 P-4028-s 741, 343 | P-2640
699, 428 | P-5399 711,317 | P-2885 725, 608 | P-4741 741, 388 | P-3242
699, 492 | P-3694—s 711, 333 | P-5513 725,740 | P-5256 741, 494 | P-4262
P-5401 711, 348 | P-5274 725,799 | P-5609 741, 586 | P-3230-s
699, 552 | P-5199—s 711,376 | P-5473 726,519 | P-4990 P-4849
P-5359 711, 380 | P-5348 726, 546 | P-3558 741,737 | P-4745
699, 609 | P-5402 711,439 | P-4847 727,112 | P-3979-s 742,065 | P-5431
699, 656 | P-5419 711,470 | P-5186 P-4876 742, 066 | P-3891-s .
699, 707 | P-5452 711, 559 | P-4230 727, 624 | P-4383-s P-5391
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742,196 | P-6035 745, 634 | P-4263 752, 827 | P-3931 762, 966 | P-3356
742, 518 | P-2546 746, 083 | P-4284 753, 562 | P-3566—s 763,371 | P-3957
743, 470 | P-2662 746, 223 | P-3942 P-3567 763, 555 | P-3378
743,613 | P-3852 746, 670 | P-6005 753,953 | P—4093 763, 621 | P-4097
744,079 | P-4749 748, 463 | P-3077 754,451 | P-4974 764, 174 | P—4095-s
744,080 | P-5863 748,479 | P-4746 754,617 | P-4973 P-4096
744,469 | P-4785 750, 238 | P-4074 754, 618 | P-4090 764,490 | P-4094
745,161 | P-2551 750, 879 | P-4086 755, 738 | P-3640 764, 528 | P-4098
745, 445 | P-3952 752, 698 | P-3245-s 755, 753 | P-3589 765, 440 | P-3222
745, 558 | P-4084 P-3347 756,064 | P-3212 766, 150 | P-3172
745, 627 | P-4851 752, 699 | P-3565 758,944 | P-3631
HUNGARIAN PATENTS
88, 531 | P-4247 112, 488 | P-4279 113,910 | P-4622-s 114, 365 | P-5372
96, 226 | P-2869 P-3471 P-4623 116, 610 | P-2937
112, 488 | P-4278-s 113, 806 | P-4391-s 114, 365 | P-5371-s
INDIAN PATENTS
20, 754 | P-5904-s
P-5905
P-5906-s
ITALIAN PATENTS
257, 484 | P-2991 337,785 | P-3022 ‘349, 976 | P-5929 372,217 | P-3335-s
259, 481 | P-2619 342,139 | P-3304-s 350, 989 | P-2927-s P-3336
267, 847 | P-4227 P-4241 P-2952 373,357 | P-3830
276, 315 | P-5862 342, 496 | P-4624 351, 452 | P-4508 380, 677 | P-2945
289, 034 | P-5087 344, 163 | P-4643 351, 854 | P-4855-s 381,375 | P-2927
292, 563 | P-5791 344, 194 | P-4510-s P-4856 383,912 | P-2959
312,018 | P-4046 P-4511 352, 235 | P-4491 384, 741 | P-3276
318,516 | P-5675 344, 647 | P-3304 352, 457 | P-4495 384, 830 | P-3176
334, 639 | P-4382 348, 672 | P-3904 363, 896 | P-4482 385, 428 | P-3357
336, 274 | P-4392 349, 555 | P-4919 365, 770 | P-3791 386, 026 | P-5937
P-4393-s 349, 685 | P-4381 369, 106 | P-4393 386, 631 | P-5334
JAPANESE PATENTS
89, 415 | P-5837 99, 732 | P-4760 113, 602 | P-4681 133, 532 | P-2522
89, 632 | P-5838 100, 179 | P-5839 113, 605 | P-4682 134, 223 | P-3155
92, 492 | P-2504 100, 484 | P—4321 129, 608 | P-2521 153, 861 | P-5980
93, 365 | P-5084 100, 826 | P—4861 129, 971 | P-5830 172, 319 | P-4862
96, 247 | P-5840 111, 260 | P-4759 132, 582 | P-4863
MEXICAN PATENT
31, 633 | P-4510

P-4511-s
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4, 641 | P-2600—s 18, 803 | P-5720 26, 313 | P-5059 50, 935 | P-4579
P-2610 19, 667 | P—4088 31, 750 | P-2963 52, 727 | P-4370
9, 757 | P-4668 19, 987 | P-3762 32, 893 | P-5022 53,070 | P-4479
13,129 | P-4673 20, 627 | P-4675 41, 702 | P-4588-s 53, 265 | P-4519
13, 594 | P-4670 25,230 | P-5063 50, 175 | P-4588 54,725 | P-3271
16, 996 | P-4967 25, 239 | P-5061 50, 852 | P-5765 55,313 | P-3346
NORWEGIAN PATENTS
36, 432 | P-2581 55,841 | P~5904-s 56,918 | P-4385-s 74,188 | P-2692
38,377 | P-5477 P-5905-s P-4387
40, 904 | P-4959 P-5906 57,336 | P-4333
POLISH PATENTS
6, 789 | P—2863—s P-3593-s 18, 539 | P-2863 24, 034 | P-4348
10, 271 | P-4290 13,191 | P-3593 19, 318 | P-3294 24,179 | P-4379
10, 387 | P-4289 17,123 | P-5797 23,159 | P-4384 24,181 | P-4380
11,718 | P-3592 114, 455 | P-2749
RUSSIAN PATENTS
15,265 | P—4816 42,982 | P-4895 47,288 | P-4933-s 51,780 | P-2639
15,266 | P-4817 P-5489-s P-4934-s 52,082 | P-5489
29, 838 | P-5659 43, 875 | P-5012 P-4935 53,092 | P-4934
37, 223 | P-5602 45, 595 | P-4936 48,206 | P-5486 53, 573 | P-4992
38, 953 | P-5158 45, 926 | P-4784 48, 212 | P-5487 53, 575 | P-4933
42,070 | P-5013 46, 889 | P-5657 51,615 | P-2833 68, 324 | P-6066
SWEDISH PATENTS
40, 449 | P-2595 70, 589 | P-4888 71,715 | P-4884 71,923 | P-4886
41, 264 | P-2538 70, 795 | P-4883 71,717 | P-4891 73,374 | P-4894
69, 776 | P-4830 70,972 | P-4892 71,793 | P-4890 74, 258 | P-4889
70, 259 | P-4893 71,313 | P-4885 71,841 | P-4887 108, 069 | P-2882
SWISS PATENTS
70,903 | P-2573 118,972 | P-2673 123, 928 | P-2957 127,721 | P-3319
71,808 | P-2571 119, 463 | P-4191-s 124, 135 | P-2958 132, 624 | P-2754
73,433 | P-2572 P-4198 124, 530 | P-3318 132, 904 | P-3027
97, 639 | P-5478 119, 971 | P-3795 P-3319-s 137,671 | P-3958
101, 171 | P-4959-s P-3796—s 126, 575 | P-3521 149, 424 | P-2776
P-4965 182, 040 | P-5605
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UNITED STATES PATENT APPLICATIONS
BY ALIEN PROPERTY CUSTODIAN NUMBER

APC No. Abs. No. APC No. Abs. No. APC No. Abs. No. APC No. Abs. No.

60, 192 | P-4920 384, 740 | P-2884 384, 741 | P-5432 389, 038 | P-5813
265, 605 | P-6063
UNITED STATES PATENTS

Patent Abstract Patent Abstract Patent Abstract Patent Abstract
~ No. No. No. No. No. No. No. No.
1,075,085 | P-2644 1,732,371 | P-4904 1, 890, 435 | P-4819 1, 919, 857 | P-5308
1, 188, 530 | P-2643 1,776, 875 | P-3246—s 1, 890, 436 | P-4821 1, 920, 140 | P-2850
1,215,396 | P-4984 P-6020 1, 890, 437 | P-5131 1, 920, 886 | P-5439
1,251, 954 | P-2600-s 1,783,662 | P-4931 1, 890, 438 | P-5135 1, 920, 887 | P-5129
P-2601-s 1, 783, 757 | P-5968 1, 890, 439 | P-5136 1, 920, 888 | P-5252
P-2603-s 1, 794, 865 | P-5437 1, 890, 852 | P-3040 1,921, 477 | P-5137

P-2607 1, 807, 122 | P-4929 1, 893, 423 | P-4898 1, 921, 478 | P-3977-s
P-2608-s 1, 810, 387 | P-2624 1,894,116 | P-5118 P-5138
P-2610-s 1, 818, 1568 | P-5331 1, 894, 257 | P-5168 1, 922, 499 | P-5281
1, 313, 407 | P-4939 1, 820, 371 | P-2635 1, 894, 770 | P-4698 1, 922, 542 | P-4837
1, 335, 398 | P-5660 1, 822, 349 | P-4688 1, 894, 785 | P-5099 1, 923, 576 | P-4799
1, 338, 709 | P-5829 1, 822, 351 | P—4831 1, 894, 924 | P-5957 1, 923, 652 | P-6038
1, 342, 668 | P-2824 1, 823,116 | P-4998 P-5958-s 1, 925, 551 | P-6014
1, 342, 790 | P-2583 1, 823, 495 | P-4788 1, 894, 925 | P-5958 1, 925, 566 | P-5300
1, 344, 671 | P-2586 1,831, 759 | P-5983 1, 894, 926 | P-5951 1, 927,074 | P-5828
1, 345, 589 | P-2823 1, 833, 155 | P-2737 1, 895, 764 | P—4982 1, 927, 244 | P-5440
1, 345, 656 | P-6059 1, 835, 425 | P-5125 1, 895, 769 | P-5328 1, 929, 528 | P-5982
1,374,119 | P-5808 1, 835, 426 | P-5126 1, 897, 798 | P-3016 1, 929, 649 | P-5310
1,376,713 | P-4942 1, 838, 547 | P-3072 1, 898, 965 | P-5736 1, 930, 468 | P-5000

1, 381,319 | P-4944 1, 838, 548 | P-3071 P-5737-s P-5001-s
1, 391, 664 | P-2587 1, 840, 287 | P-3114 1, 898, 966 | P-5737 1,931, 549 | P-4805

1, 439, 976 | P-5537 1, 844,998 | P-6017 1, 902, 015 | P-2694 P-4806-s
1, 440, 286 | P-2878 1, 845, 058 | P-5122 1, 904, 133 | P-2966 1, 931, 550 | P-4806
1, 445, 423 | P-5933 1, 845, 439 | P-5283 1, 904, 218 | P-2880 1,932,174 | P-2900
1, 447, 689 | P-5543 1, 845, 555 | P-5282 1, 904, 476 | P-4791 1, 932,186 | P-5378
1, 449, 875 | P-5932 1, 848, 505 | P-5842 1, 904, 477 | P—4829 1, 932, 365 | P-4825
1, 451,052 | P-5564 1, 850, 022 | P-4925—s 1, 904, 521 | P-5313 1, 932, 369 | P-3018
1, 467, 905 | P-4980 P-4926 1, 904, 582 | P-5997 1, 932, 673 | P-5306
1, 592, 772 | P-2604 1, 852,709 | P-4748 1, 904, 586 | P-6040 1, 933, 047 | P-2702
1, 607, 939 | P-2582 1, 852, 988 | P-5950 1, 905, 060 | P-5561 1, 933, 069 | P-5305
1,610, 242 | P-2633 1,857, 814 | P-4792 1, 905, 383 | P-3163 1,933, 107 | P-2964
1, 628, 190 | P-5539 1, 859, 062 | P-5987 1, 908, 286 | P—2799 1, 933, 435 | P-4723
P-6027-s 1, 859, 314 | P-5445 1, 908, 338 | P-2879 1, 933, 503 | P-4700
1, 669, 439 | P-2576 1, 863, 669 | P-5242 1, 909, 145 | P-2567 1, 933, 508 | P-5094
1, 681, 335 | P-2992 1, 863, 670 | P-5163 1, 910, 050 | P-5325 1,934,001 | P-5319
1, 691, 221 | P-2616 1, 864, 496 | P-5323 1, 910, 051 | P-3806-s 1, 934, 023 | P-6048
1, 699, 177 | P-2577 1, 864, 855 | P-5243 P-3877—s 1, 934, 028 | P-2529
1, 702, 899 | P-3141 1, 864, 856 | P-5345 P-5248 1, 934,031 | P-2648
1,704,792 | P-2745-s 1, 865, 183 | P-2899 1,911, 505 | P-3092-s 1,934, 037 | P-2693

P-2747 P-4272-s P-3093 1,934, 054 | P-2963-s
1, 709, 813 | P-3080 1, 872,011 | P-5579 P-3868-s P-2967
P-3081-s 1, 875,921 | P-2983 P-3869—s 1, 934, 055 | P-2968
P-3082-s 1, 876, 007 | P-3161 1, 911, 909 | P-4928 1, 934, 062 | P-3066
1,709, 814 | P-3081 P-3162-s 1, 911, 933 | P-5841 1, 934, 063 | P-3067
1, 709, 815 | P-3082 1, 876, 008 | P-3162 1,912, 136 | P-3062 1, 934, 093 | P-5580
1, 709, 957 | P-5630 1, 876, 009 | P-4820 1,912, 856 | P-5240 1, 936, 819 | P-2557
1,711,499 | P-3120 1, 876, 270 | P-3664—s 1, 913, 940 | P-4987—s 1, 937, 554 | P-2816
1,711, 855 | P-5528 P-6067 P-4988 1, 937, 588 | P-5288
P-5529-s 1, 881, 534 | P-3035 1,913, 941 | P-4989 1,937,946 | P-2821
1,711, 856 | P-5529 1, 881, 691 | P-4834 1,914, 727 | P-5172 1, 938, 087 | P-5194
1,712,694 | P-2828 1, 881, 927 | P-5507 1, 915, 394 | P-5984 1, 938, 328 | P-2996
1,712, 695 | P-2829 1, 881, 968 | P-5315 1, 915, 592 | P-2634 1, 938, 542 | P-5289
1,715,239 | P-4768 1, 881, 969 | P-5320 1, 915,618 | P-5536 1, 940, 648 | P-5586
1, 723, 431 | P-4953 1, 883, 662 | P-2853 1, 916, 441 | P-5582 1, 940, 649 | P-5589
1, 725, 320 | P-5881 1, 888, 953 | P-3156 1,917, 324 | P-5443 1, 940, 650 | P-5590
1, 729, 943 | P-3119 1, 888, 978 | P-2739 1, 919, 108 | P-3049 1, 940, 651 | P-5652

1, 730, 997 | P-2736 1, 890, 434 | P-4798 1, 919, 253 | P-5088 P-5653—s
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1, 940, 651 | P-5654-s 1, 966, 790 | P-2825 2, 049, 068 | P-4903 2, 157, 654 | P-5007
1, 940, 652 | P-5653 1, 968, 208 | P-3151 2, 052, 693 | P-2655 2,159, 511 | P-5409
1, 940, 653 | P-5654 1, 969, 422 | P-5119 2,054,776 | P-5337 2, 160, 136 | P-2888
1, 941, 809 | P-4946 1, 970, 248 | P-5207 2,056,911 | P-5615 2, 162, 221 | P-4735
1,942, 120 | P-5483 1, 970, 871 | P-5843 2, 056, 914 | P-6029 2, 165,940 | P-5188
1, 944, 236 | P-3063 1, 972, 948 | P-5093 2,057,402 | P-5880 2, 166, 321 | P-5490
1, 944, 420 | P-2956 1,973, 833 | P-6018 2,057,971 | P-5110 2, 167, 250 | P-5107
P-3863—s 1,974, 057 | P-5803 2,057,996 | P-2558 2,167, 339 | P-5831
P-3867-s 1,975, 475 | P-5290 2, 058, 789 | P-3089 2,170, 353 | P-5799
1, 944, 639 | P-2851 1,977,992 | P-3107 2,059, 495 | P-5670 2,170, 976 | P-5460
1, 945, 583 | P-6012 1, 979, 187 | P-2629 2, 059, 625 | P-2814 2,176, 441 | P-4199-s
1,946, 108 | P-5302 1, 979, 841 | P-5250 2, 059, 893 | P-5008 P-5934
1, 946, 109 | P-5303 1, 982, 556 | P-5972—s 2,060, 447 | P-5634 P-5935-8
1, 946, 341 | P-5973 P-5975 2,063, 596 | P-2841 2,177,376 | P-5390
1, 948, 058 | P-5971 1,983, 234 | P-4807 2, 065, 201 | P-5836 2,190, 191 | P-5329
1, 948, 378 | P-3033 1,983, 241 | P-5190 2,066, 153 | P-4874 2,191, 156 | P-5413
1, 948, 407 | P-5998 1, 984, 596 | P-5221 2, 066, 697 | P-5649 2,191, 157 | P-5384
1, 948, 408 | P-5999 1,984, 971 | P-3087 2,067,368 | P-6022 2,191, 466 | P-3058
1, 948, 736 | P-5599 1,988,019 | P-5153 2, 068, 868 | P-5379 2,191, 794 | P-4722
1, 948, 808 | P-5882 1,988, 731 | P-3065 2,075,101 | P-2809 2,192, 125 | P-2666
1,949, 089 | P-5820 1,989, 626 | P-4296-s 2, 087, 608 | P-5418 2,194, 186 | P-5411
1, 949, 109 | P-5450 P-5532 2, 088, 214 | P-5114 2, 195, 337 | P-4909
1, 949, 230 | P-6054 1, 989, 822 | P-5130 2, 089, 433 | P-5604 2, 203, 842 | P-5154
1, 949, 231 | P-6057 1, 990, 708 | P-5367 2,091, 354 | P-2820 2, 204, 193 | P-5735
1, 949, 630 | P-5591 1, 993, 226 | P-5239 2,091, 831 | P-3898-s 2, 204, 619 | P-3252-s
1, 949, 631 | P-5583 1,993, 386 | P-5632 P-5488 P-3257-8
1, 949, 632 | P-5584 1, 994, 058 | P-6011 2, 093, 843 | P-4947 P-5167
1, 949, 891 | P-5986 1,994, 075 | P-4809 2, 098, 400 | P-5417 2, 206, 729 | P-5214-8
1, 950, 308 | P-4703 1,994, 277 | P-2995 2, 100, 352 | P-5410 P-5231
1, 950, 309 | P-4699 ‘1,995, 604 | P-2742 2, 100, 354 | P-5395 2, 207, 494 | P-5963
1, 950, 333 | P-5970 1, 995, 647 | P-5173 2,101, 104 | P-5673 2, 208, 616 | P-6007
1, 950, 460 | P-5801 1, 996, 008 | P-4730 2, 104, 097 | P-5342 2,211,208 | P-4677
1, 950, 811 | P-5441 1, 996, 009 | P-4795 2, 105, 665 | P—4875 2,215,190 | P-5181
1,951, 713 | P-5819 1,998, 212 | P-5985 2, 106, 973 | P-2826 2, 215,206 | P-2627
1,951, 725 | P-2691 1, 998, 595 | P-5733 - 2, 108, 901 | P-5202 2, 215, 869 | P-2682
1,951,792 | P-3034 1,998, 626 | P-3256—s 2,109, 118 | P-5010 2, 215, 876 | P-3100
1,952, 459 | P-5485 P-4783 2,109, 119 | P-5011 2,216, 130 | P-5259
1, 954, 096 | P-5317 1,999, 363 | P-4764 2, 110, 887 | P-4950 P-5260-s
1, 954, 431 | P-5816 1,999, 738 | P-3643-s 2,112,292 | P-4714 P-5261-s
1, 954, 972 | P-6055 P-5295 2, 114, 456 | P-5492 2,216, 131 | P-5260
1, 954, 993 | P-2961 2,002, 997 | P-3091 2,115, 336 | P-4813 2,216, 132 | P-5261
1, 955,014 | P-5128 2,005, 192 | P-4797 2,116, 061 | P-2801 2,221,410 | P-5160
1, 955, 253 | P-5592 2, 006, 996 | P-4796 2, 118, 940 | P-5355 2,221, 866 | P-2807
1, 955, 297 | P-4705 2,007, 226 | P-5835 2, 119, 647 | P-5291 2, 221, 952 | P-5427
1, 955, 829 | P-5216 2,009, 717 | P-5095 2, 120, 295 | P-5182 2,223,184 | P-4224-8
1, 955, 861 | P-5596 2,010, 982 | P-2813 2,120, 296 | P-5326 P-5361
1, 955, 862 | P-5102 2,012, 318 | P-5109 2,120, 715 | P-5648 2,224,003 | P-5277
1, 957, 787 | P-4839 2,014, 350 | P-2536 2,122,903 | P-6032 2,227,671 | P-5386
1, 958, 528 | P-6024 2,016, 169 | P-3006 2,123, 380 | P-5499 2,227,672 | P-5461
1,959, 175 | P-5446 2,017, 557 | P-6037 2, 123, 623 | P-2665 2,228,118 | P-4739-s
1, 959, 887 | P-5990 2,021, 567 | P-4997 2, 127, 382 | P-5350 P-4740
1, 959, 924 | P-5002 2,023, 205 | P-5082 2,127,383 | P-5351 2,231,513 | P-5809
1, 960, 203 | P-2698 2,028, 348 | P-5415 2,127, 577 | P-6033 2,231,911 | P-3102
1, 960, 204 | P-2741 2,029, 100 | P-3010 2, 128, 609 | P-3059 2,232,673 | P-5106
1, 960, 206 | P-2819 2,029, 606 | P-2654 2, 132, 855 | P-4818 2,232,909 | P-2965
1, 960, 207 | P-2970 2, 029, 895 | P-5551 2,132, 877 | P-5009 2, 238, 851 | P-5435
1, 960, 794 | P-5133 2,033, 737 | P-5484 2, 133, 280 | P-2677 2, 239, 912 | P-2848
1, 960, 885 .| P-6025 2,034, 818 | P-4902 2,141, 615 | P-5491 2, 242, 822 | P-2889
1, 960, 972 | P-3007 2,035, 133 | P-4804 2, 144,409 | P-5201 2, 243, 240 | 2043
1, 960, 974 | P-4832 2,037,781 | P-3009 2, 145, 657 | P-4679 P-6065
1, 960, 977 | P-5292 2,037,791 | P-4676 2, 147,753 | P-5500 2, 249, 337 | P-5965
1, 961, 879 | P-3048 2,038, 566 | P-3150 2,147, 838 | P-3021 2, 252, 488 | P-2626
1,961,982 | P-5312 2, 038, 599 | P-5352 P-3208-s 2, 253,093 | P-5534
1, 962, 792 | P-5946 2, 039, 259 | P-5349 2, 149, 900 | P-5388 2, 253, 835 | P-6006
1, 963, 385 | P-5587 2,041, 858 | P-5111 2, 151, 165 | P-5669 2, 253, 871 | P-5655
1,963, 717 | P-5552 2,042, 306 | P-3064 2, 154, 527 | P-5406 2,257,173 | P-4780
1, 963, 759 | P-5318 2,045, 764 | P-2852 2, 157,332 | P-2902 2 257,213 | P-6046
1, 965, 956 | P-2817 2,045,794 | P-5124 2, 157, 653 | P-5006 2, 257,800 | P-3147
1, 966, 455 | P-4995 2, 045,795 | P-5375 P-5007-s 2, 259, 423 | P-4757
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2,261,075 | P-5493 2, 330, 174 | P-3020 2, 355, 388 | P—4978 2, 402, 684 | P-5664
2, 268, 507 | P-2904 2, 331, 504 | P-5540 2, 358, 879 | P-5542 2, 414, 889 | P-5004
2,271,617 | P-2563 2,331,915 | P-4756 2, 359, 325 | P-4943 2,416, 730 | P-2535
2,273,186 | P-2849 2, 332, 462 | P-5018 2, 364, 970 | P-3019 2, 426, 483 | P-2645
2, 273, 864 | P-3137 2, 333, 500 | P-6009 2, 367,263 | P-2668 2, 431, 243 | P-2986
2,275, 181 | P-4678 2,334,872 | P-2883 2, 367, 506 | P-4758 2, 435, 380 | P-2527
2,276, 883 | P-5628 2,337,247 | P-4747 2, 368, 939 | P-4921 2, 436, 938 | P-5610

2,278, 407 | P-2524 2,337,944 | P-5812 2,370,110 | P-5734 P-5611-s
P-2525-s 2,338,119 | P-4848 2,370, 139 | P-2650 2, 438, 874 | P-4949
2, 280, 258 | P-5134 2, 340, 021 | P-5601 2, 370,395 | P-2734 2, 440, 869 | P-4994
2, 285,277 | P-3075 2, 341, 782 | P-4680 2,371,219 | P-2649 " 2,446, 602 | P-4948
2, 290, 528 | P-2617 2,341,792 | P-4734 2,371, 585 | P-5014 2, 447,067 | P-3025
2, 295, 808 | P-5608 2,344,789 | P-5617 2,371,890 | P-3099 2, 449, 635 | P-2552
2, 308, 247 | P-5508 2, 346, 151 | P-2678 2,376,139 | P-3074 2, 450, 316 | P-5979
2, 310, 278 | P-2733 2, 347, 231 | P-5810 2,376,351 | P-2901 2,451, 377 | P-2636
2, 314, 142 | P-3026 2, 348, 576 | P-5647 2,377,728 | P-5864 2, 455, 667 | P-2881
2,315,495 | P-2562 2, 348,702 | P-5619 2,392, 588 | P-2985 2, 464, 271 | P-5814
2,325,072 | P-5176 2, 349, 720 | P-3056 2,398, 175 | P-2706 2, 464, 539 | P-5978
2,326,176 | P-5614 2,349, 721 | P-3057 2, 398, 846 | P-5003 2,467,919 | P-5947
2, 330, 098 | P-5996 2, 350, 828 | P-5618 2, 402, 683 | P-5663 2,476, 999 | P-5083




