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AIRPLANE INDEX

A-11A (Consolidated), 277

Airacobra, see P-39

Airacuda, see FM-1

Apache (Wright), 190

Ar 234 (Arado), 405, 417, 424

Argosy (Armstrong-Whitworth), 141,
211

Atalanta (Armstrong-Whitwo th), 211

Avro 504N, 140

B-10 (Martin), 674
B-17 (Flying Fortress; Boeing), 38, 329,
n.9
drag of, 682
turbosupercharger applied to air-
cooled engine of, 628
B-24 (Consolidated), turbosupercharg-
er applied to air-cooled engine of,
628
B-29 (Boeing), 294, 538
turbosupercharger applied to air-
cooled engine of, 628
B-42 (Douglas), 683, n. 28
Badger (Bristol), 137
Battle (Fairey), 219, 222, 318
BE-2 (Royal Aircraft Factory), 126
Beaufighter (Bristol), 233
Beechcraft 34, 683, n. 28
Boeing flying boats, use of 115 PN fuel
in high compression engines, 612
Boeing 40, 190, 194, 248
Boeing 247, 57
Bugle (Bolton-Paul), 141
Bulldog (Bristol), 148-149, 215

Calcutta (Short), 211
Camel (Sopwith), 166
Campini-Caproni, 477, n 38
Condor (Curtiss), 262
Crusader (Short), 145

Danecock (Hawker), 140
DC-2 (Douglas), 262
DH, 171, 194

DH 100, see Vampire
DT-2 (Douglas), 184

E 28/39 (Gloster)
government contract for, 352
flown, 354-355

F-: U.S. Army fighters now designated
by prefix F are indexed under old
symbol P; thus F-84 under P-84

F3U-1 (Vought), 305, n. 7

F4B (Boeing), 194

F4F-3 (Grumman)
compared with P-40, 305-306
production of, 305, n. 7
weight of, 306, n. 8

F4U (Corsair; Vought), 57, 676-678

F6C-4 (Hawk; Curtiss), 181, 194, 253

F 7/30 (Supermarine), 217, n. 20, 235,
n. 43

F 9/40, see Meteor

F14C (Curtiss), 292

Fairey 3F, 204

FB-5 (Boeing), 260

FD-1, see FH-1

FG-1 (Goodyear), 472

FH-1 (McDonnell), 471, 472

Flycatcher (Fairey), 140, 143, n. 35

FM-1 (Airacuda; Bell), 278, 280, 317,
318

Fokker fighter, 126

Fokker transport, 142, n. 33

Fokker trimotor, 248

Ford trimotor, 248, 262

Fox (Fairey), 72, n. 9, 204, 207-208, 215

FR-1 (Ryan), 471, n. 30

Fury (Hawker), 209, 233, 235, n. 42
compared with American fighters,252

Fury, new (Hawker), 238, n. 47, 684

Fw 190 (Focke-Wulf), 523, n. 21
compared with Thunderbolt and

Spitfire, 54
compared with Spitfire 1X, 230-231

Gamecock (Gloster), 142, 149
Gamma (Northrop), 537
Grebe (Gloster), 140, 149

Halifax (Handley-Page), 244
Hannibal (Handley-Page), 149, 211
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Hart (Hawker), 208, 218, 234, 235,
n, 42, 237
Hawk, see F6C-4 and P-36
He 70 (Heinkel), 237, 383
He 162 (Heinkel), 417
He 176 (Heinkel), 322, 378, 391
He 178 (Heinkel), 383, 391
origin of, 378
flown in 1939, 379
difficulties with, 391; 396, n, 31, 406
He 280 (Heinkel)
design of, 393
development of, 406, 407, 410, n. 46
report on, to U, S. Army, 458, n. 18
Hercules (de Havilland), 142, 149, 211
Hinaidi (Handley-Page), 149
Hornbill (Hawker), 205, n, 3
Horsley (Hawker), 203
Hurricane (Hawker), 72, n. 9, 228
origin, 217
compared with Me 109, 221
weight of, 221, n. 25
first squadron formed, 318

Ju 287 (Junkers), 404, n, 41

Kingcobra see P-63
Kitten (Loening), 163, 164

L-133 (Lockheed), 449, 479, n, 42
Lancaster (Avro), 56, 233
Lightning, see P-38

Manchester (Avro), 243, 244
Mars (Martin), 538, n. 36
Me 109 (Messerschmitt), 273, n. 11,383
compared with Hurricane and Spit-
fire, 221
compared with Spitfire V, 228-229
weight of, 221, n, 25
influence of Udet on design, 392, n. 26
production of, 399, n. 34
Me 163 (Messerschmitt), 322, 382, n. 9
Me 262 (Messerschmitt)
origin and design of, 391-392
design of, compared with Meteor, 353
reasons for use of two engines 392, n.
27
first flights, 393
flight of General Galland in, 399
production of, 399-401, 424
Hitler has bomber version made,
400, 429

greatest speed of, 424, n. 63
performance of, 429
compared with Meteor I, 366
Meteor II, 368
Meteor 1V, 373
Me 264 (Messerschmitt), 400, n, 37
Messenger (Sperry), 164
Meteor (Gloster), 361
origin of, 352-353
design of, compared with Me 262, 353
near production in 1941, 358
flown with Goblins, 362
flown with Wellands, 365-366
used against flying bombs, 366
performance
with Welland, compared with
Me 262, 366
with Derwent I, compared with
Me 262, 368
with Derwent V, compared with
Me 262, 373
compared with
Tempest V, 435
P-59A, 464, 466
Mosquito (deHavilland), 72, n. 9, 238,
683
Mustang (P-51; North American), 30,
n. 8, 238, n. 47, 676-678
adopted by U. S. Army, 310
Army’s early dislike of, 311, n. 18
compared with P-38, 310, n. 16
with V-1710 and Merlin, compared
309-310

Nighthawk (Nieuport), 130, n. 17

0-2 (Douglas), 181
02U (Vought), 186, 194
OU (Vought), 186

P-1 (Curtiss), 181, 194

P2H-1 (Hall), 275

P-3 (Curtiss), 181, 679

P-6 (Curtiss), 265

P-12 (Boeing), 194, 256, 265, 679
compared with Fury, 252

P-25, see PB-2

P-26 (Boeing), 265, 514, 680
compared with Fury, 252
tested with fuel injection, 531

P-35 (Seversky), 673
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P-36 (Hawk; Curtiss), 253, 673, 683-
684
compared with P-37, 278
P-37 (Curtiss), 279, 280, 317
performance of, 278
effect of, on Army plans, 285
compared with Spitfire, 302
in competition, 303
P-38 (Lightning; Lockheed), 278, 445
performance of, 303
bought by French, 304
use of, in 1943, 310
compared with Mustang, 310, n. 16
P-39 (Airacobra; Bell), 278, 445
performance of, 303
difficulties with, 303, n. 3
bought by French, 304
P-40 (Curtiss)
origin of, 279
wins competition, 279-280, 303
weight of, 306, n. 8, 308, n. 14
performance of, compared with
P-36, 303-304
Hurricane, 304
F4F-3, 305-306
tested with two-stage R-1830, 305,
Dl
P-41 (Seversky), 303, n. 4
P-42 (Curtiss), 303, n. 4, 304, n. 5
P-46 (Curtiss), 304, n. 5
P-47, see Thunderbolt
P-49 (Lockheed), 295
P-54 (Vultee), 293
P-58 (Lockheed), 293
P-59A (Bell)
origin of, 462
performance of, 464, 466, 470

compared with Meteor, 464, 466,

471, n. 31, 475

compared with conventional fight-

ers, 471
wind-tunnel test for, 400-491
P-63 (Bell), 30, n. 8, 310
P-67 (McDonnell), 295
P-69 (Republic), 293
P-75 (Fisher), 293

P-80 (Lockheed), designed for Goblin,

473, n. 32, 479, n. 42

P-80A (Shooting Star; Lockheed), 475

P-84 (Republic), 478
PB-2 (Consolidated), 286, 329, 673
PBB-1 (Boeing), 538, n. 36, 542

PS-1 (Dayton-Wright), 679, n. 21
Penguin (U. S. Army), 163
Plover (Parnell), 141

Rangoon (Short), 149, 211

S-6 (Supermarine), 212-213

Scipio (Short), 211

Scout F-1 (Bristol), 135, 136, n. 23

SE-5 (Royal Aircraft Factory), 166

Shooting Star, see P-80A

Sidestrand (Bolton-Paul), 149

Singapore (Short), 210, 215

Siskin (Armstrong-Whitworth), 139,
140, 148

Sopwith Schneider Trophy racer of

1919, 137, 143
Southampton (Supermarine), 149
Spitfire (Supermarine), 523, n. 21
origin of, 217
weight of, 221, n. 25
compared with Me 109E, 221

V compared with Me 109F, 228-229
IX compared with Fw 190, 54, 230-

231
XII and XIII, 245
N17,222,n. 26
Stieglitz (Focke-Wulf), 389, n. 22
Stirling (Short), 244

T4M (Martin), 191, 194
TBD-1 (Douglas), 305, n. 7
TBF (Grumman), 456
Tempest (Hawker), 684, 687, n. 33
V compared with Meteor, 435
Thunderbolt (P-47; Republic), 57, 523,
ng 2t
compared with Fw 190, 54

power gain with grade 100/150 fuel

and water alcohol injection, 645 {
Tornado (Hawker), 243

TR (Naval Aircraft Factory), 170;

cf. 167-168

TS (Naval Aircraft Factory), 170; cf.

167-168
Typhoon (Hawker), 243, 687, n. 33

UO (Vought), 170-171
V-1500 (Handley-Page), 200

Vampire (DH-100; deHavilland)
origin of, 356-357
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first flight, 362, n. 32

flown over 500 mph, 368, n. 37
Wapiti (Westland), 142, 149
Wellington (Vickers), 230
Whirlwind (Westland), 238
Wildcat, see F4F-3
Woodcock (Hawker), 141

X-: U.S. Army and Navy experimental

airplanes with X prefixed to their
symbols are indexed without the
prefix, e.g., XF4B under F4B

Y-: U. 5. Army service-test airplanes
with Y or Y1 prefixed to their sym-
bols are indexed without the prefix,
e.g., YP-37 under P-37

ENGINE INDEX

001 (He S8; Heinkel), 407, 410
government contract for, 397
development dropped, 409

002 (BMW), 397, 411
government contract for, 395, 411

003 (BMW), 397, 411-417
government contract for, 395, 411

412
used turbine with hollow buckets,
411-412
inlet temperature reduced, 412
new turbine developed, 413-414
combustion development, 413-415
compressor development, 413-415
pilot production, 415
converted to J-2 fuel, 416
manufacture of hollow buckets, 416-
417
production man-hours, 416
strategic materials used, 416
quantity production, 417
life of, 417
compared with 004, 415
used in He 280, 410, n. 46

003C (BMW), 414, n. 52, 417, n. 58
003D (BMW), 405, 417-418
004 (Junkers), 95, 397

government contract for, 396

development of, 418-424

designed to be sure of success, 419-
422

turbine design, 421

solid buckets on A and B-1, 421

uses Diesel fuel, 421

scale model tried, 422

flown in Me 262, 422

pilot production, 422

improved B model, 423

quantity production, 423-424
hollow buckets in B-4, 423-424
development of materials for, 424-
428
manufacture of
solid buckets, 426-427
hollow buckets, 427-428
combustion system, maintenance of,
415, n. 55
compared with
003, 415
Welland, 430-434
Derwent I, 368
006 (He S30; Heinkel), 94, 407, 409
origin in Junkers airframe division,
380
government contract for, 398
development stopped, 403 and n. 39,
410
007 (Daimler-Benz), 402
government contract for, 397
dropped, 405 :
011 (Heinkel), 24, 403-405
018 (BMW), 404-105
021 (Heinkel-Daimler-Benz), 405, 408
028 (BMW), 404-405
19A (Westinghouse), 470, 472
origin of, 460
Navy contract for, 460-461
Navy imposes secrecy, 467, n. 27
19B (Westinghouse), 472
1500 (Packard), 186, 247
2500 (Packard), 190, 247

A (Lawrance), 163

air-cooled in-line trainer (U.S. Navy),
16

Allison, see V-1710
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Allison Diesel, 274
Anzani
6-cylinder radial, 125
10-cylinder radial, 125 and n. 5
Arab (Sunbeam), 130, 135
Austro-Daimler, 123

B (Lawrance), 163-164

B-10 (RAE-Metrovick), 356
Beardmore, 123

Bentley Rotary, 126, 127, n. 10
BEP] 127, 130

Buzzard (Rolls Royce), 210-211, 216

C-6 (Curtiss), 173 and n. 10
Centaurus (Bristol), 684
Cheetah (Armstrong Siddeley), 151,
n, 42
Cherub (Bristol), 151, n. 43
Clergét rotary, 123, 129, 166
Condor (Rolls Royce), 200, 205, n. 3,
210
development after 1921, 201-203
government orders 200, 202
Conqueror (Curtiss), 247, 251, 259
development of, 261
development lags, 262, 286
large sales to Army of, 260-261
last sales of, 286
difficulties with glycol cooling, 261,
n. 11, 265, 274, 667
used on transports, 262, 690
compared with Cyclone, 668, n. 4
turbosupercharged, 673
used with supercharger for Army
testing of high PN fuels, 594
“Corncob,” see R-2160
Cyclone (R-1750; Wright), 192, 195,
247, 261,n. 9, 668, n. 4
Cyclone (R-1820; Wright), 50, 261-
262, 690
tested with Eclipse fuel injector by
TWA, 537
Army contract for development with
Bosch injector, 540
special model built to test improved
fuel consumption, 606
used by Wright Aero for testing
triptane, 656
F model, 261-262
use on transports, 690

G-100 model, equipped with Chand-
ler-Groves carburetor, 520
G-200 model
rating in 1939-1940, 52
development of supercharger for,
503, 507
uses Stromberg pressure carbure-
tor, 523-524
Cyclone, compound  (R-1820-29;
Wright), 64, n. 2, 441-442 and n. 1

D-11 (RAE-Metrovick), 356
D-12 (Curtiss), 16, 66, 171, 172, 173,
181, 182, 184, 186, 188, 194, 207, 247
compared with Wasp, 194, 253, 668,
n. 4, 671, 678, n. 18
dominates American market for
high-power engines, 62, 175
glycol-cooled, 667
great success of, 172, 204
in Britain, 43, 58, 144, n. 36, 204-205
fuels for, 554
performance on DAG of less than
40PN, 583
used for fuel testing by Army, 593 f
Deerhound (Armstrong Siddeley), 688,
n, 34
Derwent I (Rolls Royce), 372, 373
development of, 367-368
type tested, 367
production, 367-368
compared with 004, 368
Derwent II (Rolls Royce), 369
Derwent III (Rolls Royce), 369
Derwent IV (Rolls Royce), 369, 373
Derwent V (Rolls Royce), 373
Double Mongoose (Armstrong Sidde-
ley), 211
Dragonfly (ABC), 129-131, 133, 135,
137,176

E (Wright), see Hispano-Suiza (Wright)
Eagle (Rolls Royce), 126, 130, 141, 157,
201
leading British engine in 1919, 199-
200
Eagle XVI, 203-204, 207, 212, 224
Eagle XX, 204
Eagle (H-24) (Rolls Royce), 244

F-2 (RAE-Metrovick)
origin of, 356
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development of, 374-375
flown in Meteor, 375

F-X (Rolls Royce), see Kestrel

Falcon (Rolls Royce), 126, 129, 130,
201

Gipsy (deHavilland), 151, n. 43
Gnome rotary, 123
Goblin (H-1; Halford-deHavilland),
374
origin of, 356-357
rating in 1942, 362
flown in Meteor, 362, 374
flown in Vampire, 368, n. 37, 374
flown in XP-80, 374, 473, n. 32
plans for production in U.S., 472-473,
dropped, 475
Goshawk (Rolls Royce), 216, 217, 234
Griffon (Rolls Royce), 51, 105, 244-245,
297, 687

H (Wright), see Hispano-Suiza (Wright)
H-1, see Goblin
H-1640 (Curtiss), 181, 260, 261,n. 9, 266,
686
H-2120 (Wright), 266, 688
H-2470 (Lycoming), 81, 283, 288,
292-293, 541
H-3130, see H-3730
H-3730 (Pratt & Whitney) 284, 286,
288, 200-291, 292
origin as air-cooled X-3130, 284
converted to liquid-cooled L-3130,
284
Navy contract for, 284
converted to sleeve valves as H-3130,
286
enlarged to H-3730, 290
development dropped, 291-292
Hawk (Rolls Royce), 129
He S-3b (Heinkel), 378-379, 397, 405-
406
compared with W-1, 355, n. 23
flown in He 178, 379, 405-406
He S6 (Heinkel), 406
He S8, see 001
He S30, see 006
Hercules (Bristol), 50
Hispano-Suiza, 157, 162, 166, 207
manufactured by Wright-Martin in
U. S., 158, 159, 200

Hispano-Suiza (Wright), 62, 158, 164,
168, 170, 171, 173, 174-175, 689
performance on DAG fuel, 583

Hornet (Pratt & Whitney), 190-191,
195, 247, 261, n. 9

Hornet B, 685, n. 30

Hydra (Bristol), 42, n. 2

Hyena (Armstrong Siddeley), 688,
n. 34

I (General Electric, Lynn), 37, 462-464
impeller strengthened, 462-463
Hastelloy B used for buckets, 463
surging cured, 463
performance affected by airplane

design, 490-491

I-A (General Electric, Lynn)
compared with W-2B/23, 464
flown in P-59A, 464

I-14 (General Electric, Lynn), new
turbine and combustion system, 465

1-16 (General Electric, Lynn), 465-466
impeller design used by Power Jets,

369
surging corrected, 465
compared with Welland, 475

I-40 (General Electric, Lynn), 472-473
influence on Nene, 371-372
materials used in, 474
flown in XP-80A, 475
production, 475
compared with

Nene, 475-476
TG-180, 478

1V-1430 (0-1430; Continental), 21-23,
26, 75, 80, 82, 268-273
original cylinder tested, 270
superchargers inadequate, 270
Hyper No. 2 cylinder, 270
fuel for, 270
original layout as 0-1230, 270-271
0-1230 tested, 271
cost of, 271
changed to IV-1430, 273
in Army competition, 288-289
intended rating in 1939, 294
production order for, 295
type test attempted, 295
rating of, 295
reasons for failure, 297-302

specific power reasonable, 298
fuel for, 298, 294, n. 33
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effect of individual cylinders, 299-
300
high coolant temperature, 301
lack of private investment, 301-302
lack of resources, 302
compared with Merlin
in design power, 297
in size, 298, 299, n. 1
in speed of development, 300, 302
IV-2220 (Chrysler), 295

J (Lawrance), 164-172, 178, 197
origin of, 165-166
cylinder design of, 178, n. 19
Navy development contract for,
166-167
first tests of, 168
first production of, 169-170, 172
price of, 169
type tested, 170
compared with Hispano, 170-171
additional sales, 174
becomes Wright J, 175
effect on Navy’s thinking, 182
J (Wright), see Whirlwind
J-33, see 1-40
J-35, see T(G-180
J-37, see L-1000
Jaguar (Armstrong Siddeley), 81, 157,
211, 685
development of, 131-134, 139-141,
147, 149-151
originates in Raf 8, 131-132
relation to Air Board Scheme A,
128,n. 13
cylinder design, 132, 178, n. 19
government contract for, 133
lock-nut connection of head, 133
supercharger, 134
mixing fan introduced, 134
type tested in 1922, 134, 139
power increased, 139
supercharger restored, 139, 146
large exports, 1923-1926, 140
use on civilian transports, 141
compared with Jupiter in 1946, 143
reliability and workmanship in 1926,
143
reduction gearing introduced, 147
displaced by Jupiter after 1926, 148-
149
reasons for ultimate decline, 149-151

effect on U.S., 176, 177-178
compared with Wasp, 192-194
water injection in supercharged, 648
Jaguar Major, see Panther
Jupiter (Bristol), 81, 157, 211, 215, 685
development of, 134-138, 141-148
successor of Cosmos Jupiter, 137
government contract for, 137
tactical officers ready to abandon, 38
original cost estimates, 138
licensed to Gnome et Rhéne, 138
first government production order,
138
foreign sales, 140, n. 31
government production order for IV,
141
first used in service, 141
solid master rod, 142
forged crankcase, 142
VI first completely successful model,
142
in civilian transports, 142-143, 154
exports, 143
compared with Jaguar in 1926, 143
reliability and workmanship in 1926,
143
unsupercharged altitude models, 145
turbosupercharged, 145
gear-driven supercharger introduced,
146
reduction gearing introduced, 146,
630, n, 10
poultice head replaced by cast
aluminum, 147-148
cast aluminum head replaced by
forged, 148
displaces Jaguar after 1926, 148-149
production statistics, 153-154
cost of development of, 153
foreign licenses for, 154
compared with Wasp, 192-194
Jupiter (Cosmos), 58, 135-137
origin of, 135
government contract for, 136
in Schneider Trophy contest, 137,
143
becomes Bristol Jupiter, 139
effect in U.S., 177, n. 18

Jupiter X FBM (Bristol), 42, n. 2

K-6 (Curtiss), 158, n. 1, 173 and n. 10
K-12 (Curtiss), 158, 172
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Kestrel (Rolls Royce), 28, 207-210

supercharging of, 207, 208-209, 212,
224-225

no development contract for, 207
first production of, 208
name given, 209
use of internally cooled valves, 209
basis of Merlin, 216

L (Lawrance), 164-165, 197

L-1000 (Lockheed), 448-449, 470, 473,
479

L-3130, see H-3730

Le Rhéne rotary, 123

Liberty, 157, 158, 171, 173, 176, 182,
194
design of, 159
use stops in 1934, 160
dropped from commercial use, 248
expense of overhauling, 248, n. 3
air-cooled cylinder for, 268, 670
performance on 40PN fuel, 558
performance on DAG, 383
testing with synthetic fuel, 579

Lion (Napier)
design of, 200
displaces Eagle, 200

dominant British engine in first half

of 1920’s, 206
reliability of, 689
on commercial transports, 141, 690
wins 1927 Schneider Trophy con-
test, 211, 606, n. 7
development of supercharged model
for 1929 Schneider Trophy con-
test, 211-212
decline of, 215
fuels for, 554
Lorraine-Dietrich water-cooled engines
crankshaft breakage of, and U, S.
aviation gasoline, 578
Lucifer (Bristol), 151, n. 43
Lynx (Armstrong Siddeley), 139-140
hinders other development, 150

Maybach, 275

Mercedes (Daimler), 157

Mercury (Bristol), 50
rating in 1939-1940; 52

Mercury racing engine (Bristol), 143-

145

Mercury (Cosmos), 58, 134-136

origin as Brazil-Straker Mercury,
128 and n. 13, 134-135

government contract for, 128; can-
celed, 136

cylinder design of, 134-135

abandoned, 136-137

effect on U.S., 176

Merlin (Rolls Royce), 23, 105, 216-231

origin of, 215-216
based on Kestrel, 216, 312
proposed as inverted engine, 58-39,
216
no development contract for, 216
rating of PV-12, 217
ramp head for, 78, 217-218, 312
flight testing of, 218
cooling of, 216, 218, 220-221, 234
Kestrel head used, 218-219
I and II produced and type tested,
219, 317
separate head designed, 219
2-speed supercharger for X, 219-220
sintered corundum spark plugs in,
623
racing model of 1937-1938, 221-222,
227, 229
performance on 150 PN fuel, 558, 646
greatest rating attained, 270, n, 7
built in U. S. by Packard as V-1650,
307, n. 12
supercharging of, in 1939, compared
with Cyclone, 507
durability in commercial service, 690
compared with 0-1230 and 1V-1430
design power, 297
size, 298, 299, n, 1
speed of development, 300
compared with V-1710, 77-80
in 1937-1939, 302
after 1939, 306-310
compared with DB-601, 221
Merlin IT, 228, 316, n. 21
type tested and produced, 219
rating in
1939, 220
1940, 222
1942, 222-223
Merlin III, 220, n. 23
Merlin IV, 220, n. 23, 221, 239
Merlin X
produced, rating in 1939, 220
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replaced by XX, 228
compared with Vulture, 244
Merlin XI1, 239
production of, 221
supercharging of, 227
replaced by 45, 228
Merlin XX
supercharging and ratings of, 228
supercharging compared with Cy-
clone, 503, n. 19
Merlin 43, supercharging and ratings
of, 228
Merlin 46, compared with Griffon, 245
Merlin 60, 54, 230
Merlin 61
production of, 230
separate head, 219, 230, n. 36
Merlin 66, uses speed-density metering
system, 528
Merlin (V-1650, Packard)
first production of, 307, n. 12
U.S. ratings, 307, 309
weight compared with R-2800, 668,
n. 4, 676-678

N (Lawrance), 163

Nene (Rolls Royce), 372-373
origin of, 371-372
compared with [-40, 476

Neptune (Bristol), 151, n. 43

0-1230 (Lycoming), 75, 80, 281-283
Army contract for, 282
influenced by IV-1430, 282, n. 20
reasons for failure, 297-302

0-1430, see IV-1430

Orion (Bristol), 145, n. 37

Ounce (Armstrong Siddeley), 139

OX (Curtiss), 129, 158, 159

OXX (Curtiss), 129, 158, 159

P-1 (Wright), 18-19, 63, 183-184, 185,
186, 189

P-2 (Wright), 18-19, 185, 186, 189,
190, 191, 192

Packard Diesel, 260

Panther (Armstrong Siddeley), 149,
n. 41, 151

Pegasus (Bristol), 43, n. 3, 50
rating in 1939-1940, 52

Peregrine (Rolls Royce), 319, n. 23

Prince (P-12; Fairey), 43, 205, n. 4

PT-1 (Pratt & Whitney)
origin of, 452-453
development of, 469, 477-478
cost to Pratt & Whitney, 478
Puma (Siddeley Deasy), 130, 132, 133,
207

R (Lawrance), 164-165, 168

R (Rolls Royce), 211-214, 252
fuel for, 212-213, 554
supercharger for, 626 {

R-1 (Wright), 18, 173, 174, 186
origin and development of, 177-179
cylinder design, 177, n. 18
uses Army ] cylinder, 178

R-2 (U. S. Army), 179, n. 21

R-1340, see Wasp (Pratt & Whitney)

R-1454 (Curtiss), 18-21, 23-24, 37,
63-64, 179-181, 184, 189

R-1510 (Wright), 686, n. 32

R-1535 (Pratt & Whitney), 27
origin of, 686, n, 32
in fighter in 1939 competition, 303,

n. 4
tested with Eclipse injector, 536

R-1750, see Cyclone (R-1750)

R-1820, see Cyclone (R-1820)

R-1830 (Twin Wasp; Pratt & Whitney)
50, 54, 305, n. 7, 686-687
drag greater than V-1710, 254, 683-

684
fighters powered by, compared with
P-40, 303-305
ratings of, in 1939, 52, 303, n. 4
uses Ceco carburetor, 526
used for testing triptane, 656-657
two-stage
development of, 305, n. 7
surges, 505
reason for early development, 674
compared with Merlin, 674-675

R-2060 (Pratt & Whitney), 283, 686

R-2160 (Wright), 287, 293-294, 688
Army contracts for, 287, 289, 293
in Army competition, 288-289

R-2180 (Pratt & Whitney)
origin of, 686
abandoned, 283, n. 21, 687
power of, 283, n. 21

R-2600 (Wright), 51
origin of, 686
type test, 687
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power of, in 1936, 283, n, 21
development of supercharger for, 503
uses Holley carburetor, 525, n. 23
use of 115 PN fuel in, 612
R-2800 (Pratt & Whitney), 51, 54, 79
origin of, 283, n. 21, 285, 687
status in 1939, 290
utility of, 57
cost of development, 280
fuel injection developed for, 542
supercharger for, developed by TEC,
470
weight, compared with Merlin, 668,
n, 4, 676-678
durability, compared with Merlin,
690
R-3350 (Wright)
origin of, 686-687
difficulties with development of, 538-
539
need for improvement in 1943, 294
plans for water-alcohol injection in,
650
carburetors for, 525-526, 527, n. 24
fuel injection for, 539, 541, 542, 566
Army contract for, 539
superchargers for, 503-504
R-4360 (Pratt & Whitney), 256, 688
origin of, 291
production of, 688-689
R-7755 (Lycoming), 666, n. 1
Raf 1 (Royal Aircraft Factory), 124,
223
Raf 2 (Royal Aircraft Factory), 125,n.4
Raf 3 (Royal Aircraft Factory), 124
Raf 4 (Royal Aircraft Factory), 124
Raf 4D (Royal Aircraft Factory), 224
Raf 8 (Royal Aircraft Factory)
design of, 125
given to Siddeley-Deasy to develop,
197.0131.132
see also Jaguar
Renault V-8, 123, 129
basis of Raf 1, 124

Sabre (Napier), 27, 46, 243-244, 285-
286, 684, 687
type test, 687, n. 33
production troubles, 687, n. 33
performance of, 687, n. 33
Simoon (Wright), 19, 186, 188-190
Smith Static, 125, n. 5, 128, 129, 134

Superconqueror (Curtiss), 261, 669, 674

T (Wright), 66, 173, 174, 182, 185, 190
T-30, sec 19B
T-31, see TG-100
Taurus (Bristol), 50
TG-100 (General Electric, Schenecta-
dy), 462
origin of, 460
Army contract for, 461
development of, 469, 477
vitallium used for buckets, 463, n. 23
TG-180 (General Electric, Schenecta-
dy)
origin of, 473
development of, 474, 478
flown, 478
Theseus (Bristol), 355
Tiger (Armstrong Siddeley), 151-152
Titan (Bristol), 151, n, 43
Turbodyne (Northrop)
development of, 446-448, 469, 477
Army-Navy contract for, 447, 477

U-8D (Aeromarine), 170

V-1400 (Curtiss), 247, n. 1
fuels for, 554
V-1570, see Conqueror
V-1650 (Packard), see Merlin (V-
1650)
V-1710 (Allison), 275-281
Navy contract for, 276
reversible model, 276
Army contract for, 276, 313
fuel injection model, 277, 315, 531-
532
redesigned and type tested, 277, 314-
315, 317-318
extension drives, 278, 318
service-test orders, 278, 280, 317
F model begun, 278, 319
reduction gear, 277, 279, 307, 315-
316, 319
first model with gear-driven altitude
supercharger, 279, 308
quantity sales of, 280-281
cost of development, 280
need for further development in
1939, 289, 293
derated in 1940, 307
ratings in 1941-1942, 307-309
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high compression ratio, 307
two-stage model of, 309
compared with Merlin
in 1937-1939, 302
after 1939, 306-310
reasons for slowness of develop-
ment, 77-80, 311-319
compared with DB-601, 308, n. 14
Ei\rgtxlc_l of, 277, 316
investigates safet
e g y fuels for,
used for testing triptane, 657
performance in
P-37, 302
P-38, 303
P-39, 303
P-40, 253-254, 303-304, 307, n. 11
5 iOS, n. 14, 683-684 ’
est American fighter engine, 304-
V-1800 (Wright), 267 kit
V-3420 (Allison), 279, 293, 318, 688
cylinder arrangement of, 286, n, 26
288, 1. 29 '
in Army competition, 288-289
production of, 293
Vulture (Rolls Royce), 21, 51, n. 11
243-244, 360, 687 '

W-1 (Power Jets), 354-355
government contract for, 352
compared with He S3b, 355n. 23
W-1 (U. S. Army), 15-16, 37
W-1X (Power Jets), 37, 354, 358, 462
W-2 (Power Jets)
government contract for, 352
plans for quantity production, 358
failure of, 358 n. 28
W-2/500 (Power Jets), 363, 365
new impeller developed, 368
used on Derwent I, 367
explodes, 369

new turbine developed, 363
used in 1-14, 465

W-2/700 (Power Jets), 368-369, 373
type-16 diffuser, 368
impeller explodes, replaced by

GE design, 369, 463

W-2B (Power Jets), 37
origin of, 358
plans for production, 357-358
sug%igg and blade breakage in 1941,

“productionization” of, 359, n. 29
deve:loped in U.S. by General Elec-
e zgll\c/i se{i IIItfzrough 1-20
- ar (Power Jets), 362-306:
W-2B/23 (Rover), 361-{)62,) 3652 B
Has#l:elloy B and Nimonic 80 buckets
i tried and flight-tested, 362
ecomes Rolls Royce Well
W-2B/26 (Rover), 366.367 ™
W-2B/37, see Derwent I
W-2X (Power Jets), 367, n. 36
W-3Y (Power Jets), 367, n. 36
‘\‘Xasp (ABC), 129-130
asp (R-1340, Pratt & i
18-19, 63, 77, 187-190 F e
reliability of, 689-690
compared with
R-1454, 181, 190
D-12, 194, 253, 668, n. 4, 671
E‘Eritish engines, 192-194
performance of, in P-1 2
G 2 and P-26,
tested with
fuel injection, 531, 536
turbosupercharger, 673, 678, n. 18
alcohol injection, 647
power doubled, 595
price of, 188 and n. 28
sales and profitability of, 190
use on commercial tran
Ao ansports, 2060,
sets economic pattern of U.S. engine
- “dezelagment, 248-249
ellan olls Ro 5-
e vee), 365-366, 367,
type test, 365
flown in Meteor, 365-366
surges at altitude, 366
production and rating, 366
compared with 004, see 004
Whirlwind (Wright), 162-175, 185, 191
model acquired from Lawrance, 175
success of, 184
use on transports, 260, 689-690
reliability of, 689-690
see also ] (Lawrance)
WR-1 (Rolls Royce), 364-365
WU (Power Jets)
design begun, 341
Air Ministry contracts for, 343-346
first model tested, 349
design revised, 350
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second and third models tested, 351
bucket alloy of, 354

X-: US. Army and Navy experimental
engines with X prefixed to their
symbols are indexed without prefix;
e,g., XR-7755 under R-7755

X-24 (U.S. Army), 16

X-1800 (Pratt & Whitney)
origin of, 283-286
Army contract for, 286
status in 1939, 286
in Army competition, 288-289
development given up, 289-290
P-54 designed for, 293
X-2775 (Packard), 239, n. 8
X-3130, see H-3730

GENERAL INDEX

ABC Motors, Ltd, 128, 129, n. 14
see also Engine Index: Dragonfly,
Wasp (ABC)
accessories, engine
cost of, 108 i
deficiency in single one not serious
for engine builder, 110
development of, 100-122
by specialists or engine builders,
12, 107-112
competition in, 12, 100-104, 110,
121
dependent on engine builders,
105-107, 118, 119, 121
engine builders responsible for,
112, 121
engine builders’ staffs for, 107
role of military services in, 12
manufacturers of, see specialists
“package,”’ 108
see also: fuel-metering systems
radiators
starters
superchargers
accessories not part of engine, de-
velopment of, 119-121
airplane builders not involved, 119
controlled by military services, 120
engine builders
involved in Britain, 120
not involved in U. S., 119
military services responsible for, 122
see also cooling system
Adenstedt, Heinrich, 426
administration of development
American and British compared, 10-
11
by civilian or military personnel,
compared, 11

by separate Army and Navy, 11
need for separation from procure-
ment, 17
Advisory Commission to the Council
for National Defense, 631 f
Aeromarine Plane & Motor Co., 159
see also Engine Index: U-8D
Aeronautical Research Committee
(British), 329
approves studies of gas turbines in
1926, 332; in 1930, 333
recommends support of gas turbine
development in 1937, 349
aftercooler
compared with water injection, 676
difficult on radial, 675
on Merlin, 230, 309
not on V-1710, 309
Air Board (British), 126,n. 8
reorganized in 1917, 130, n. 16
Scheme A of 1917, 127, 130, n. 17,
132, n. 20
air box, 106
defined, 519, n, 17
refrigerated, 113
air-cooled and liquid-cooled engines
compared, see liquid-cooled and air-
cooled-engines compared
air-cooled engines, development of
earliest, in France, 156
in Britain, 123-155
influenced by U. S., 147-148
in U. S., 156-198
compared with development of
liquid-cooled engines, 246, 263,
264
behind British in early 1920’s, 159,
176
see also, cylinders, air-cooled
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air-cooled engines, performance of
in U. S. fighters in 1928, 194
in first half of 1930’s, 252
air-cooled engines, uses of
in British fighters in 1924, 204-205,
256
in British civilian transports, 210-211
by U.S. Navy exclusively
for 300-hp and under, 183
for all 1- and 2-place airplanes,
194, 260
in U. S. at end of 1920’s, 192-195
in U.S. in 1939, 156
in Schneider Trophy contests, 137,
143, 145
air-cooled engines, U. S.
quality of, in 1939, 156
weight, compared with British, 51-53
Air Corps Act of 1926, 63, 195, 288-289,
540
Air Corps Research Board, 288
Air Council, 70
Air Member for Development and
Production, 70, n. 5
Air Member for Research and Develop-
ment, 70, n. 5
Air Member for Supply and Research,
70n.5
Air Ministry, British
created, 130, n. 16
organization of, 70
fails to persuade Rolls Royce to de-
velope aircraft engines in 1919,
201
persuades Bristol to develop Jupiter,
137
backs development of Condor, 201-
202
drops development of turbosuper-
chargers, 202, 203, 224
backs development of geared super-
chargers, 203, 204
refuses to back manufacture of D-12
by Fairey, 205
policy on development of liquid-
cooled engines in 1925, 206
fails to persuade Napier to develop
monobloc engine, 206
persuades Rolls Royce to develop
Kestrel, 28, 207
and Schneider Trophy contest
of 1929, 211-212

of 1931, 213

approves development of Merlin, 216

forced to rush production of Merlin,
317, n,. 22

studies gas turbines in 1920, 329-331

refuses to back Whittle’s turbojet in
1930, 335 ;

permits Whittle to work for Power
Jets, 339, 341

takes stock in Power Jets, 339-340

gives contracts to Power Jets, 343-
346

permits RAE to resume development
of gas turbines in 1937, 350

decides turbojets are practical, 345,
352

materiel functions given to Ministry
of Aircraft Production, 353

see also Aeronautical Research Com-
mittee

Air Ministry, German, 24

relation between research and de-
velopment in, 382, n. 10

Technical Office, 388, n. 20

promotes competition in develop-
ment, 388, n. 20

reduces number of types of aircraft
and engines, 388, n. 20

supports pulsejet, ramjet, and rocket
development, 382

learns of early private gas-turbine
developments, 379, 381-383

decides to back gas-turbine develop-
ment, 385-386

refuses to support turbine develop-
ment by new firm, 395

refuses to support engine develop-
ment by airframe firms, 381, 386,
394

persuades engine industry to de-
velop gas turbines, 386-388

has airframes designed for jet pro-
pulsion, 391-393

general plan for gas-turbine develop-
ment in 1939, 394, 397

urges firms to design turbines for
high performance, 412, n. 48, 421,
435

gives no design specifications to
BMW or Junkers, 412, n. 48, 420,
n. 60
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plans for advanced turbines, 402-405,
408
persuades Heinkel to follow govern-
ment design, 403, 408, 435
policy on turbine production during
war, 398-401, 415
tries to promote cooperation among
firms, 436-437
Air Policy Commission, U. S. Presi-
dent’s, 40, 73, n. 10, 92
Aircraft Engine Laboratory (U.S.
Navy), 120
aircraft carriers, 66
origin of, 165
U. S. Navy decides to build, 167
Langley, U.S.S., 167
Lexington and Saratoga, U.S.S., 186
airplanes, for individual planes see
Airplane Index
airplanes, civilian transport
British, history of, 141 n. 32, 199
earliest genuine, in U.S., 194
use of Lion in, 206 n. 6
use of air-cooled engines in
in U. S, 156, 194, 257
in Britain, 211
number of engines used for,
in Britain, 154
in U.S. after 1926, 248
Alden, R. C,, 616
Aldrin, Edwin E., 609
All British Engine Company, Ltd, 129,
n. 14
Allgemeine Elektrizitits Gesellschaft,
421
Allis-Chalmers Manufacturing Com-

pany
builds Houdry turbines, 443, 460
develops gas turbine for ships, 459
member of Durand Committee, 458
Navy contract for study of ducted
fan, 460
development of ducted fan, 468, 473
plans to produce Goblin, 473
Allison Engineering Company
character of, 273-274
ownership of, 274
staff, size of, 278, 280
resources of, compared with Rolls
Royce, 312, 319 and n, 23

production facilities
designed for mass production, 319
inadequacies of, 317
development of bearings, see bear-
ings
development of two-speed reduc-
tion gear, 630, n. 10
rebuilds Liberties, 274
develops cylinder for glycol cooling,
274
builds engine for small airplanes, 274
development of V-1710 engine, see
Engine Index: V-1710
financing of V-1710 development,
280-281, 313
development of superchargers, 310-
311, 506
see also Engine Index: Allison Diesel,
V-3420
Allison, James, 274
alloys, high-temperature, see buckets,
turbine, alloys for; valves, develop-
ment of materials for
altitude performance, without super-
charger
in Bristol Jupiter, 145
in Kestrel, 208
Aluminum Company of America (Al-
coa), 148, n. 39
American Petroleum Institute
founds the Pure Hydrocarbon Re-
search Project, 617 f.
part in sponsoring and financing the
CFR, 586
Research Project 6, 618
Research Project 45, 618
“Anilol,” see injection, “Anilol”
antifreezes, none in First World War,
127
antiknocks, defined, 582
Antz, Hans M., 391, 392
Anzani, see Engine Index: Anzani
API, see American Petroleum Institute
appropriations for research and de-
velopment, 17
British, amount of, in early 1920’s,
201
British and U.S., compared, 44, 78,
483-484
year-by-year, effect of, 68, 69-72, 169
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in U.S.
in 1930’s, 267
increased, after 1926, 248
Navy and Army, compared, 172
Arbeitsamt, 396, 399
Arbeitsgemeinschaft fiir Triebwerks-
planung, 436
Argus Motoren Gesellschaft, 394, n. 28,
398, n. 33
Armengaud, René, 325, 384
Armstrong Siddeley Motors, Ltd, 44, 59
successor to Siddeley Deasy, 131
dominant British producer of air-
cooled engines, 1922-1926, 140
prosperity of, 150-151
early use of forged pistons by, 144
poor development policies of, 149-151
end of, as producer of high-power
engines, 152
see also Engine Index:

Cheetah Lynx
Deerhound QOunce
Double Mongoose Panther
Hyena Tiger
Jaguar

Armstrong Whitworth Aircraft, Ltd,
140
Army, British
relies on Royal Aircraft Factory for
aircraft in First World War, 126
Army, United States
cooperation, attempts to promote,
in gas-turbine development, 466-
467
develops
bearings, 33
casting techniques, 31, 148, n, 39
cooling system, see cooling system
cylinders
air-cooled, 18, 29, 177-180, 191,
197
liquid-cooled, 21-22, 669-670
engines, 161
see also Engine Index: W-1,
X-24
spark plugs, 623-625
water injection, 647
disagreement with Packard, 259
fuel injection, declares all single-en-
gine tactical planes will use, 531
fuels, investigation of, 582, 585, 591-
599
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gas turbines, attitude toward, in
1930’s, 442, 444-445
intervenes in design, of fuel injectors,
117, 532-534
jet propulsion
has study of made in 1923, 444-445
has NACA set up committee on, in
1941, 458
liquid-cooled engines
attitude toward, 67
goal of development of, in 1930’s,
297-298
stops supporting development of,
by Wright, 265, 276
requirements for, set up in 1939,
288, 688
plans based on high PN fuel, 299
Pratt & Whitney forced to develop
X-1800 by, 285
radiator drag, reduction of, 236-238,
681
range of aircraft, requirements on,
483
resources in 1930’s, 267-268
responsibility for engine design as-
sumed by, 161, 165
rockets, has investigated, 457
sponsors development o:f
carburetors, 113, 514, 516-526
engines, air-cooled, 62, 164-165,
176-182, see also Engine Index:
H-1640 R-1
R (Lawrance) R-1434
engines, liquid-cooled, see Engine

Index:

Conqueror R-2160

D-12 Superconqueror
H-2470 V-1710

IV-1430 V-3420

1V-2220 X-1800

0-1230

fuel injectors, 103, 106, 114, 116-
117, 516, 530-534, 536-542

gas turhines, see Engine Index:
I through 1-40  Turbodyne

L-1000 TG-100
TG-180
turbosupercharger, 328-329, 630 n.
10, 673-674

see also supercharger, turbo
turbosupercharger bucket materi-
als, 494-497

General Index

submerged installations advocated
by, 682
tactical officers disagree with Wright
Field, 285, 288, n. 27
Wright Aero forced to use ] cylinder
by, 178
Army general staff, conflict with Wright
Field over 100 PN, 607
Arnold, General H. H., 394, n. 29, 458,
461, 490, 640
Asiatic Petroleum Company, 351
Assistant Director of Technical De-
velopment for Engines
functions, 71
tenure, 71
Associated Ethyl Company, Ltd, 212,
213
Atkins, Commander A. K., 163, 168
Atlantic Refining Company, 639
Austenal Laboratories, 495, 497
Australian Air Force, 142
AVA (Aerodynamische Versuchsan-
stalt Gottingen E. V. in der Kaiser
Wilhelm-Gesellschaft zur Férderung
Wissenschaften)
model tests for BMW, 437
see also compressor, axial
Aviation Corporation, 281, n. 19
Aviation Fuels Division (AFD), see
Cooperative Fuel Research—Avia-
tion Fuels Division

Bachman, B. B., 585 {.

Baeumker, Adolf, 382

baffling, development of, by Pratt &
Whitney, 680

Banks, Air Commodore F. R., 17, n.
2,.76,.81, 212,213, 371

Barnard, D. P,, 553

Bayerische Motorenwerke, A. G., 388,
n. 17a

bearings, 33, 111

Beck, Ernst, 397, 402

Beecroft, David, 585

Bendix Aviation Corporation
acquires Stromberg, 517, n, 13
limits Stromberg development, 517
increases Stromberg development in

1935, 110, 522

owns Eclipse, 535
see also Eclipse Aviation Corpora-

tion, Stromberg Motor Devices
Company
Bendix Products Corporation, 517,n. 13
Bendix Products Division, 517, n. 13
see also fuel injector, Bendix
Bendix-Stromberg Carburetor Com-
pany, 517, n. 13
Berlin, Don R., 278
Betz, Albert, 380, n. 5, 386, 410, 431
B G Corporation, 623
Birmann, Rudolph, 454, 455, 506
blades, turbine, see buckets, turbine
Bock, Guenther, 384, n. 13, 389, n. 22
BMW Engine Company (BMW Flug-
motorenbau G.m.b.H.)
development of turbosuperchargers,
387
accepts government contract to
study gas turbines, 387-388
development of centrifugal turbojet,
389, 401
acquires Bramo and continues Bra-
mo’s development of axial turbo-
jet, 388, 390, 394, 401, 411, n. 47
concentrates on axial rather than
counterrotating engines, 402
studies of ducted fans, 401
converts turbojets to J-2 fuel, 400,
n.36, 416
size of staff, 413-414, 415-416
uses own judgment in design of 003,

412, n, 48

see also Engine Index: 002 003D
003 018
003C 028

Boehler (Gebr. Boehler A.G.), 426
Boeing Air Transport, Inc., 248
Boeing School of Aeronautics, 448
boiling point of fuel, see volatility
Bollenrath, Franz, 424
bombing, Allied, effect on German de-
velopment, 405, 438
bombs, flying, development of engine
of, 398, n. 33
Bonham-Carter, Sir Maurice, 337
boest control, automatic, 53-54, 209
Borg-Warner Corporation
acquires Marvel, 532
stops fuel-injector development, 532
controversy with Army over pay-
ment, 532-533
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Bosch, United American, see fuel in-
jectors, Bosch
Bosch, Robert, G.m.b.H., 623
Boyd, T. A., 582, 587, 589, 617
Bradshaw, Granville, 129
brake mean effective pressure
explained, 178
of air-and liquid-cooled engines com-
pared, 669-671
Bramson, M. L., 337, 338, 339
Bramo Engine Company (Branden-
burgische Motorenwerke G.m.b.H.)
successor of Siemens & Halske engine
division, 388, n. 18
production of reciprocating engines
in 1938, 388, n. 20
accepts government contract for
study of jet propulsion, 388
development of ducted fans, 389-390
develops counterrotating turbojet,
390, in collaboration with Wein-
rich, 395, 411
designs axial turbojet, 390, 411-412
government contracts for counter-
rotating engine as 002 and axial
as 003, 305, 411
merged with BMW as BMW Flug-
motorenbau Entwicklungswerk
Spandau, 388, 390, 394, 411, n, 47
for later history, see BMW Engine
Company
Brazil-Straker & Company, Ltd,
succeeded by Cosmos, 128, 135
see also Engine Index: Mercury
(Cosmos), Jupiter (Cosmos)
Breene, Captain, 679
Brelsford, Mr., 679
Brightray, 622
Bristol Aeroplane Co., Ltd, 554, 620,
n.1
Aero Engine Division
created, 137
magnitude of activities, 153-155
finances part of early development,
42, n. 2, 138
finances expansion from profits, 141
development of
sleeve-valves, 21, 50, 285
small engine, 151
turbosupercharger, 224
facilities for flight-testing of engines,
232,n. 38

government contracts, by years, 153
begins study of gas turbines, 355-356
see also Engine Index:

Centaurus Mercury rac-
Cherub ing engine
Hercules Neptune
Hydra Orion

Jupiter (Bristol) Pegasus
Jupiter X FBM = Taurus
Lucifer Theseus
Mercury (Bristol) Titan
British Industries Fair, 348
British Thomson-Houston Company
supplies supercharger for Jaguar, 139
constructs Power Jets engines, 341,
342, 344, 345, 349, 350
accepts Power Jets stock in return
for services, 344, 345
Brown, Captain Anderton, 240
Brown-Boveri et Compagnie
development of turbo-blowers, Velox
boilers, axial compressors, and
industrial gas turbines, 326-327
development of turbosuperchargers,
229
gas turbine studied by British, 349
licenses Houdry turbine to Allis-
Chalmers, see Allis-Chalmers
Brown-Boveri, Mannheim, 413, 414, n,
5
Brueckner & Canis, 413, 417-418
Bruckmann, B. W., 388, 390
BTH, see British Thomson-Houston
Company
Buc, H. E., 609 f
buckets, turbine, alloys for
classes of, 498, n. 16
shortage of materials for, in Ger-
many, 387, 424, 438
testing of
in Germany, 424-425, 500
in U. S, 500
U. S. better off in, than Britain or
Germany, 480-481, 498-499
Wright Field demands 2500° in
1930°%s, 442, 444
129, chrome, 494, n. 6
17 W, 495
ATV-3, 457
Boehler FBD, 417
Cromadur, 428

[ 724]

General Index

Hastelloy B
origin of, 496
first trials for buckets, 496
forging technique, 496
casting tried, 496-497
poor corrosion resistance, 497, n, 15
used on I series, 463, 498
tried on 1-40, 474, 498
compared with Rex 78, 463, 498
tried on W-2B/23, 362
Hastelloy C, 496, 497, n. 15
K-42-B, 498
KE-965, 494
Krupp P-193, 425
Nimonic 80
used on
W-2B/23, 362
W-2/500, 363, n, 33
Welland, 365
tried and rejected by GE, 463, n.23
Rex 78, used in
W-1, 354
W-2B, 359
W-2/500, 363, n. 33
SAE 6150, 494
Stayblade, used in WU, 354
Stellite No. 6, 481
development, 495
tried by U. S. Army in 1933, 495
fabricating difficulties, 495-496
Stellite No. 21
origin of, 497
methods of fabricating developed,
498
could have been developed earlier,
481
used on first TG-100, 463, n. 23,
498
tried on I, 463 n. 23
used on production I-40, 474, 480,
408
Stellite No. 23, 498
Tinidur, 425, 427
compared with Nimonic 80, 424
Vitallium
origin of, 495
tried for buckets, 497
casting process perfected, 497
see also above, Stellite No. 21
buckets, turbine, development of alloys
for
by DVL, 387, 424-426

by Junkers, 424-428
for industrial turbines, 327
for turbosuperchargers in U. S., 329,
440, 494-497
buckets, turbine, internally cooled, de-
velopment of
by BMW, 389, 411, 417
by Junkers, 421, 427-428
buckets, turbine, quantity production
of, by
GE, of Hastelloy B for I series, 434, n.
8, 463 n. 23
GE, of Stellite No. 21 for 1-40, 474
Junkers, 426-428
Power Jets, 363, n. 33
Rolls Royce, 365, 434
Buckingham, Edgar, 444
Buechi, Alfred, 328
Bulman, Major G. P., 71, n. 8, 211, 212
Bureau of Aeronautics, U. S. Navy
creation of, 167
see also Navy, U. S.
Bureau of Engineering, U. S. Navy, 167
Bureau of Standards, see National
Bureau of Standards
Burt, Wilbur F., 615, n. 11
Burton cracking process, 577
Bush, Vannevar, 458, 632
Butler, L. F. G., 134

Caldwell, F. W., 629
California Institute of Technology, 457,
458
Calingaert, G., 602, n. 3
Cambridge University, investigation
of engine combustion, 580-581
Campbell, J. F., 533, 534, 540, 541,
n. 42, 647
Campbell, J. M., 589, 617
Campbell, Kenneth, 502
Campini, Secondo, 450, 451
Canada, National Research Council of,
648
carburetors
general principles of operation, 509-
511
become standard on aircraft engines
before First World War, 510, 529
development of, dependent on use of
engines, 105
aerodynamic losses due to, 228
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engine manufacturers consider build-
ing own, 514, 517
icing of, 101, 515, 573-574
Chandler-Groves less subject to,
519
Stromberg pressure almost free
from, 523
impeller injection for, 106, 538, n. 37
carburetors, floatless
utility of, 54, 523, n. 21
development of, see:
carburetors, Ceco
Chandler-Groves
Holley
SPE
Stromberg, pressure
Stewart-Warner Corporation
carburetors, Ceco
direct metering, 526
hydrometering, 106, 116, 525-526
carburetors, Chandler-Groves, 106, 110,
113, 115, 117, 518-520, 524
cost of development, 520
price, 520,n. 19
carburetors, Holley, 116, 524-525
carburetors, SPE, 38, 115, 516-517
carburetors, speed-density, see fuel-
metering system, speed-density
carburetors, Stromberg float-type,
development of, 101, 511-515
difficulties with, 100-101, 512-513,
515-516, 521
price, 520, n. 19
relation of, to Army specifications,
ity
carburetors, Stromberg pressure,
development of, 101-102, 106, 110,
522-523
Stromberg staff, facilities, and ex-
penses increased for, 522
patent on, 101
control system licensed to Ceco, 526
used as control for Bendix injector,
542
carburetors, Zenith
used on Liberty and Hispano-Suiza,
511
cascade testing, of airfoils, 332, 386
Central Flying School (British, RAF),
334
ceramics, see corundum, sintered

CFR, see Cooperative Fuel Research
Committee
Champion Spark Plug Company, 625,
n. 5
Chandler, M. E., 517, 521, 525, 536,
n. 34
Chandler, M. G., 530
Chandler-Evans Corporation
lack of test facilities, 106
see also carburetors, Ceco
Chandler-Groves Company
formation of, 517-518
creation of competition in carburetor
industry by, 101-102
lack of test facilities, 106
see also carburetors, Chandler-Groves
Chennault, General Claire L., 304, n,
6;.307 0. 11
Chenoweth, Opie, 604
Chidlaw, Brigadier General Benjamin
W., 466, 490
Chief Engineer of Wright Field, 38
Chief of the Air Corps, 37, 289, 483
Chrysler Corporation, see Engine In-
dex: TV-2220
Civil Aeronautics Administration, 527
Clark, Colonel V. E., 679
Clark University, 587
Clarkson, Coker, 585
Clergét, see Engine Index: Clergét
rotary
cobalt
shortage of, in Germany, 387, 425-
426
alloys known in Germany, 425, 426,
n. 68
combustion process in engines, 568-569
combustion system
German oil burner industry refuses
to develop, 378
on early WU engines, 348-349
Lubbock, on WU and W-1, 351, 354
on first von Ohain engines, 377-378
combustion system, annular
on F-2, 375
on 003, 412-415
on 006, 380
diameter of, 412
combustion system, can type
on third WU engine, 351
on 004, 420-421
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combustion system, reverse-flow
used by Power Jets, 357
difficulties with, 366-367
production of, 366, n, 35
American experience with, 366, n. 35,
474
combustion system, straight-through
rejected by Power Jets, 96, 367, n. 36
used on Goblin, 357
used on W-2B/26, 366-367
used by Rolls Royce, 367
used on I-40, 474
combustion system, vaporizing
on WU, 351
on NACA ducted fan, 468
competition
effects of, 102, 103, 110
contrasted with government speci-
fications, 117
importance of, 17, 152, 552, 554-555
in development of accessories, 100-
104, 121, 543
in development of fuels, 550-552
among nations, 553-554
promoted by German Air Ministry,
388, n. 20
promoted by U. S. Navy, 172
competition, design, U. S. Army
for air-cooled engines, in 1919, 176
for liquid-cooled engines, in 1939, 288
for fighters, in 1939, 280, 303-304
competition, price, in U.S., 18, 63-64,
162, 179
compound engine
defined, 441
development of, by U. S. Army, 441-
442
fuel consumption of, 561
compressibility, effects of, in compres-
sors, 226
compression ratio
defined, 569
effect of doubling, 571
“highest useful,” 580
increased to take advantage of high
PN fuels, 593
compression ratio, high for altitude
performance without supercharger
in Jupiter, 145
in Kestrel, 208
compressors, delay of development of,

in U. S. due to cost and ignorance
of performance, 482, 508
compressors, axial
small diameter primary reason for
use
on 003, 412
on 004, 420
superior efficiency a reason for prefer-
ence in Germany, 391-392
used by all American turbine firms,
459-460
compressors, axial, development of
by AVA, 386, 410, 414, n. 52,431, 438,
482, 508
used in 003, 412, 437
used in 004, 420, 423, n. 62, 437-438
used for design of Me 262, 392
by BMW, 413-415, 417
by Brown-Boveri et Cie, 326-327
by Brown-Boveri, Mannheim, 414, n.
52, 417, n. 58, 431
by Brueckner & Canis, 417-418
by NACA, 460, 482, 508
by RAE, 332, 350, n. 17, 374-375, 431,
n, 5, 438, 481-482
by R. Friedrich, 380, n. 5, 407, 409-
410, 418, 431
industrial, 326
compressors, axial, efficiency of
on 003, 414, n. 52
on 004, 420
compressors, centrifugal, development
of
by GE, for I engines, 463-465
by Powers Jets, 349, 351, 360-362,
368-369, 463-464
by Rolls Royce, for gas turbines, 360,
367, 373,n.40
by Rover, 361
compressors, centrifugal, efficiency of
Whittle hopes to improve, 334-335,
338, 348, 507
in Whittle’s first design, 349
in Whittle’s second design, 351
in Whittle’s final design, 368-369
in Welland, 507
in Nene, 476
in Derwent V, 373, n. 40, 507
in earliest U. S. turbojets, 481
in 1-40, 476
compressors, centrifugal, two-sided
used in Power Jets engines, 348
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do not occur to Germans, 391, n. 25
compressors, centrifugal, see also Super-
chargers
compressors, diagonal
advantages of, 408, 454-455
advocated by Birmann, 454-455
development of, by Birmann, 506-507
efficiency of, 456, n. 17, 507
used on Heinkel 011, 408, 410-411,
417
compressors, free-piston, 452
development of, by Pratt & Whitney,
478
see also gas turbine (free piston),
Gotaverken system, and Engine
Index: PT-1
compressors, mixed-flow, see compres-
sors, diagonal
Congressional Aviation Policy Board,
26,45,n.7, 70, 75,92
connecting rods, master
solid
replaced by split in R-1454, 180
used in Jupiter, 142, 189, n. 31
used in R-1750, 192
used in Wasp, 189
split, used in R-4360, 189, n. 31
“true motion”, 266
connecting rods, side-by-side, in Cos-
mos Mercury, 135
Constant, Hayne, 343, 349
Continental Motor Company
condition of, in 1932, 271-272
reorganization of, in 1939, 294
development of sleeve-valve radial,
269-271
competition with Wright and Pratt
& Whitney avoided, 289
and IV-1430
factory built for, 294-295
investment in, 271-272, 294, 302
for development, see Engine Index:
1V-1430
coolant temperature, 300°F, required
by U. S. Army, 22, 2§
effect on development
of Conqueror, 261, n. 11
of V-1710, 269, n. 4, 315
of IV-1430, 301
requirement modified, 269, n.4, 301,
315

cooling of air-cooled engines, deficient,
251, 253-254, 668, 672-673
cooling, composite, on Merlin, 216, 218,
234
cooling, ethylene glycol, 31
advantages and disadvantages of,
238, 680 d
development of, see:
cooling system, development of
Royal Aircraft Establishment
used in
Rolls Royce R, 218, 234, n. 40
Merlin, 218, 234
V-1710, 274-275, 277, 316
1V-1430, 269
cooling, pressure
on Merlin, 220-221, 238-239
advantages of, 220
cooling, steam, development by Rolls
Royce, 216, 233-234
cooling system
development of
by Rolls Royce, 120-121, 231-242
by U. S. Army, 31, 121, 234, 252-
253, 261, n. 11, 591-595, 667
troubles with, 169, 211, 231, 689
weight of
in 1922, 170
in 1930, 211, n. 15, 231, 233, 667
reduction of, by high-temperature
cooling, 235
see also radiators
cooperation
among German firms, lacking, 436,
438
among British firms, see Gas Turbine
Collaboration Committee
among U. S. firms
in general, good during war, 467
in gas turbine development, pre-
vented by government, 467,
491-493
result of lack of, 467-468, 493
between U. S. and British, in gas
turbine development, 467, n. 27,
468
impossible to enforce, 491
Cooperative Fuel Research Committee,
585-590
and the Armed Services, joint study
of rich-mixture fuel quality, 637
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evolution and development of the
CFR standard engine, 587
lack of definitions of gasoline pro-
perties at time of formation of, 586
octane number scale adopted by the,
587
accepted and standardized, 589
relationship with the National Bur-
eau of Standards, 586-587
sponsoring and financing of, 585-586
Cooperative Fuel Research Commit-
tee, Aviation Fuels Division of,
formed, 600
test program of, 600-601
Cosmos Engineering Company
successor of Brazil-Straker & Co., 135
failure of, 137
see also Engine Index:
Jupiter (Cosmos)
Mercury (Cosmos)
cost of engine development
British and U. S. compared, 44, n. 6,
49
capitalization of
by Allison, 280, 281
not usual, 46
necessary element of overhead, 47-48
see also engines, civilian
cost of engines, American and British
compared, 9-10, 47-49, 59
cost of fuel and engine development,
558
cowl, NACA, 254
development of, 679
use of, delayed, 680
Cox, H. Roxbee, 353, 359, 363, 371
crackers, catalytic
for producing isopentane in quantity,
616
use of, nearly doubled supply of 100
PN fuel, 635
cracking process, catalytic
important during World War II, 551
evolution of the fluid, 615-616
see also fuels, catalytic cracked
crankcase, forged
on Cyclone, 261, n. 12
on Jupiter, 142, 189, n. 29
on Wasp, 189
crankshaft, radial engines
solid
on R-1454, 180

on P-1, 183
two-piece
on R-1, 179
on Wasp, 189
on R-1750, 192
two-row, without center bearing,
140, 149, 151
creep, defined, 500
Cronstedt, Val, 625, n. 4
Cullen, James K., 187
Cummings, H. K., 612
Curtiss Aeroplane & Motor Corpora-
tion
status after First World War, 157-158
early attitude toward development
of air-cooled engines, 63-64, 173,
184
chief supplier of Army engines in
1927, 260
considers developing own carbure-
tors, 514
merger with Wright, 260, n. 10
effect of, on development of Con-

queror, 262
see also Engine Index:
C-6 0X
Conqueror OXX
D-12 R-1454
H-1640 Superconqueror
K-6 V-1400
K-12

Curtiss, Marine Trophy, 170, n. 9
Curtiss-Wright Corporation
see Curtiss Aeroplane & Motor Com-
pany
Wright Aeronautical Corporation
cylinder arrangement
flat, 22
on 0-1430, 270-271
on 0-1230, 282
inverted, 22, 58-59, 273
X-type, difficulties with, 244, 286,
n. 25
cylinder liners, open, 207
cylinders, air-cooled
casting of, 31
American technique superior, 148,
n. 39
for Bristol Mercury, by RAE, 144,
148, n. 39
copper plated, 130
development of, by RAE, 131
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development of, by Royal Aircraft
Factory, 124-125, 132, 134, n. 21,
136
effect of, on U. S., 177-178
development of, by U. S. Army, 18,
29, 177-180, 191, 197
results adopted by Wright, 183,
191
for Liberty, 268, 670
forged heads
advantages of, 670-671
introduced on Bristol Jupiter, 148
Hispano construction used in J-4
Whirlwind, 175 and n. 15
lock-nut connection of head on
Jaguar, 133
penthouse roof, 144
poultice-type
on Bristol Jupiter, 143
on Cosmos Jupiter, 136
on Cosmos Mercury, 134-135
on Wright R-1, 177
life of, 147
poor cooling of, 147
refined, 134, n. 21
removed from Bristol Jupiter, 147-
148
principles of design of, 125, n. 3,
178,n.19
rated by knocking properties, 579-
580
short-thread connection of head,
originated by Siddeley Deasy, 132
type J, 178-180, 185
type K, 191
type M, 180, 185, 192
fuel for development of, 584
U. S. superior to British in 1926, 147
cylinders, liquid-cooled
development of, by U. S. Army, 21-
22, 669-670
Hispano-type, 207
Hyper
bmep of, 670
development of, 269-270, 670
individual
Army specifies for IV-1430, 268
Army prefers, to Allison block, 275
effect of, on crankcase, 299
merits of, 269 and n. 5, 299-300
used on 0-1230, 282

monobloc
developed by Hispano-Suiza, 157
difficulties of development, 300
short-thread connection of head
originated by Siddeley Deasy, 132
welded steel
developed by Daimler, 157
used on
Eagle and Condor, 200
Lion, 200
W-1, 16
cylinders, single, development of, 22,
180, 271, 301

Daimler-Benz, A. G.
refuses to develop gas turbines in
1938, 387
willing to take over Heinkel turbo-
jet, 394-405
accepts government contract for 007
ducted fan, 397
size of staff, 402, n. 38
becomes anxious to develop gas tur-
bines, 405
see also Engine Index: 007, 021
Daimler Motor Company, develops
welded steel cylinders, 157, 200
Davies, Ralph K., 634
Dayton Electric Company, 197
Dayton Engineering Laboratories Com-
pany, program of knock investiga-
tion, 581-582
Defense Plant Corporation, 659
deHavilland Aircraft Company
relation with Major F. B. Halford,
356, n. 26
see also
Airplane Index: Vampire
Engine Index: Gipsy
deHavilland Engine Company
formation of, 356, n. 26
see also Engine Index: Goblin
De Laval Steam Turbine Company,
328, 455, 456
De La Vergne Machine Co., 169
Delco, 581-582
Department of Justice, 634-635
depression of 1921, effect on Rolls
Royce, 201
Des Champs, D. J., 536, 541
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design
conservatism in, U.S., British, and
German compared, 56-57
features, military v. civilian, U.S.
and British compared, 53-54
rights, 10, 64-65
specifications by U. S. Government
required by procurement legisla-
tion, 162
delay due to, 72-73, 76
for accessories, 112, 114
for 1V-1430, 21-22
for R-1454, 18, 179
specifications not set by British Gov-
ernment, 72

Deutsche Edelstahlwerke A.G., 426

development
administration of, see administration
of development
need for rapidity in, 76, 79, 91, 99
need for continuing, after original
production, 16, 25
true nature of, 150
development contracts
avoidance of, in U.S., by private in-
vestment, 75
delays in administration of, 9-10,
179, 272, 301-302
delays involved in, U.S. contrasted
with Britain, 45, 69-76, 83
profit on
in Britain, 48, 73, 201
in U.S., 73-74
purpose of, usual, in U.S. after 1926,
41, 195, 249
see also government payment for
development
development contracts, terms of
British, in general, 73
for Rolls Royce supercharger de-
velopment, 225
U. S. Army, in general, 165
for IV-1430, 269-270, 272
for Lawrance R, 165
for 0-1230, 282
for R-1, 177
for R-1454, 179-181
U. S. Navy, in general, 166-167
for H-3130, 284
for Lawrance J, 166
for Lawrance N, 163

diameter of radial engines, efforts to
reduce
on R-1, 179
on P-1, 183-184
on H-1640 and H-2120, 266
Diesel engines, aircraft, 84-85, 260,
274, 562-564
diffuser, type 16
development of, 368, 464-465
improved by Rolls Royce, 369, n. 38
similar diffuser developed by GE, 464
diffuser, vaneless
on Jaguar, 139
in U.S,, 503
Director of Aeronautical Inspection, 72
Director of Research, 71, n. 6
Director of Scientific Research
functions, 70-71
tenure, 71
Director of Technical Development, 71
Director-General of Supply and Re-
search, 70, n. 5
distribution of fuel
a cause of engine failure, 578
effect of fuel volatility on, 567
see also rotary induction system
Dix, E. H., Jr., 148, n. 39, 620, n. 1
Doble Steam Motors, 448
Doolittle, J. H., 607
Douglas Aircraft Company, 74, n. 12,
181
Dow Chemical Company, 656
drag
of air-cooled engines
in 1922, 171
in 1930’s, 682
of liquid-cooled engine and radiator
measured by U. S. Army, 235, n. 44
reduced by Rolls Royee, 235-238
reduced by U. S. Army, 680
theory of, 236-237, 678-679
of liquid-cooled and air-cooled en-
gines compared, 253, 258, 678-684
example of P-36 and P-40, 253-254
of reciprocating engines, becomes
chief argument for gas turbines
in Germany, 384, n. 13
of turbojets, axial and centrifugal
compared, 353
drag, cooling
distinguished from form drag, 678
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of air-cooled engines
greater than liquid-cooled, 681
research on, by Pratt & Whitney,
291
ducted fan, Diesel driven, Mueller de-
sign, development by
Junkers airframe division, 380-381
Heinkel, 401, 406-407, 409
ducted fans
development by
Bramo and BMW-Spandau, 389-

390, 401
Daimler-Benz, see Engine Index:
007

Rolls Royce, 355, n. 24
Allis Chalmers, 460, 468, 473
NACA, 450-451, 468, 476-477;
reported to Durand Committee,
459, 468
interest diminishes in, in U. S., 471-
472
studied by Schelp, 385
durability, of air- and liquid-cooled
engines compared, 256-257, 690
DuPont de Nemours & Company, E.I.,
manufacturer of lead, 588
Durand, W. R., 458, 460, 468
Durand Committee, see National Ad-
visory Committee on Aeronautics,
Special Committee on Jet Propulsion
DVL (Deutsche Versuchsanstalt fiir
Luftfahrt — German  Aeronautical
Research Establishment)
bucket materials, development of,
387, 424-426
gas turbines, attitude toward, 385,
437
propeller research, 384, n. 13
supercharger development, 507
turbosupercharger development, 387

Eastern Air Transport, 262
Eaton Manufacturing Co., 198
Echols, Major General Oliver P., 490
Eclipse Aviation Corporation
subsidiary of Bendix Aviation Cor-
poration, 535
development of
Diesel fuel injector, 535, n. 33
gasoline fuel injector, see fuel in-
jector, Eclipse
floatless carburetor, 521

electric starter, 120
borrows test engines, 535
Edgar, Graham, 197, 198, 549, 557-558,
580-581, 587-590, 602, n. 3, 604 f,
Eisenlohr, Wolfram, 383, n. 11, 394,
398, 436
Elliott, A. G., 212, 216, 217
Ellot= 1. E; 124,132, /2087 1212) 2223
224, 225, 237, n. 46, 328
Encke, W., 380, n. 5, 386, 410, 420, 431
Engineering Division, U. S. Army Air
Service, see Army, United States
Engineering Duty Only officers, U. S.
Navy, 39, 336, n. 8

engines
number a firm can develop at one
time, 21

civilian, payment for development of,
48-49
export, contribution to cost of de-
velopment, 48
French, used by British in First
World War, 123, 130; by U. S., 159
German, compared with U. S. and
British
in 1938, 387, 418
in 1942-1943, 399-400
for individual aircraft engines, see
Engine Index
engines, fuel-testing
Bristol, 637
CFR, 587, 637-638
Ricardo E-35, 579-580
engines, steam, for aircraft, 448-449
Ernst Heinkel, A. G., 377
Ethyl Corporation, 197, 587-590, 602,
619, 625, n. 5, 656
Excelsior Motor & Manufacturing Co.,
163
exhaust stacks, jet
development of, 237, n. 46, 323
used on Hurricane and Spitfire, 229
expansion tank, developed by Rolls
Royce, 232-233
experience, need for
in firms, 13
in development of innovations, 97,
99
in government personnel, 37

Fairchild Aircraft Corporation, 74, n.12
Fairey Aviation Company, Ltd, 43
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obtains license for D-12, 204
fails to obtain government support
for manufacture of D-12, 205
see also Engine Index: Prince
Fairey, C. R, 204
Falk, O. T., & Company, Ltd, 337
Falk, O. T. & Partners, 337, 338, 339,
340, 342
Fansteel Products Company, 197, 198
Farman, Avions H. et M., 630, n. 10
see also reduction gearing, super-
charger, two-speed
Fechet, General, 194
Fedden, Sir A. H. Roy, 128, 134, 135,
136-138, 145, 147, 151, 563, 670
Federal Specification Board, fuel re-
quirements, 583
Fell, Lieut.-Col. L. F, R., 71, n. 8, 201,
207 i
fighters, U. S. and British attitude in
1930’s, compared, 56
Fisher Brothers Investment Corpora-
tion, 274
Fisher, Lawrence, 274
“Flugbaumeister”, 383, n. 12, 391
Forschungsinstitut fiir Kraftfahrwesen
und Fahrzeugmotoren, 407, n, 43
Forsythe, Graham, 205, n. 4
Franz, Anselm, 390, 396, 418, 419, 420,
421
free vortex blading, for turbines
developed by RAE, 332, 350, n. 18
used and patented by Power Jets, 350
not used by Germans, 433, 438
Friedrich, Rudolph, 380, n. 5, 418
fuel, crude, from
Borneo, 575
California, 213, 583, 579, 596-597
Dutch East Indies, 579, 613, 636
Java, 575
Louisiana, 597
Pennsylvania, 579
Rumania, 213
Sumatra, 575
Texas, 597
UMEE St
differences among, 575
fuel, high-octane
shortage of in Germany, effect on
turbojet development, 400, n. 36
German resources for manufacturing,
compared with U.S., 553

fuel, safety
requires fuel injection, 529, 535
interest of Navy in, 529, 535, 536
investigation by NACA, 529-530
fuel behavior at rich and lean mixture,
613-618
fuel chemistry, 595, 693-705
fuel components
choice of, in 1928-1929, 595, 601
testing of, 608-609
see also fuels and fuel components
fuel consumption
of air-cooled engines
high in early years, 182, 671
improved, 182, 192
lower than liquid-cooled in 1930’s,
671-672
of compound engines, 561
fuel-cooling, 688, n. 5
fuel development, related to engine de-
velopment, 559-562, 599, 600f, 605-
606
fuel energy, 571 f
fuel freezing, 572-574
fuel injection
advantages and disadvantages of,
537, 543
backed by TWA, 537
used before First World War, 529
used on Diesel engines, 529
research by NACA, 529-530
fuel injectors
attitude of engine builders toward,
117-118
development of
dependent on use of engines, 105-
106
accelerated after 1940, 538
supported by Army after dropped
by Navy in 1942, 116
electric mass-flow control for, 114,115
speed-density control for, 115
tried on Marvel, 532
used on Eclipse, 534, 535
fuel injectors, Bendix, 103, 114, 115
successor of Eclipse injector, 541
Army and Navy orders, 541
development of, 541-542
snychronization, 541, n. 43
control by Stromberg pressure car-
buretor, 542
production, 542
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fuel injectors, Bosch, 103, 106, 114
development of, 534, 540-541
Army-designed electric control,
115, 534, 540-541
hydraulic control, 540-541
production, 541
fuel injectors, Eclipse
Navy contract for, 535
Army refuses support, 536-537
development of, 535-538
tested by Navy, 535
tested by TWA, 537

speed-density control of, 115, 535,

537-538

for further history, see fuel injectors,

Bendix
fuel injectors, Marvel, 114, 315
development of, 530-533
Army payments for, 532
cost of, 533
Army purchases of, 530, 531
on V-1710, 277, 531
fuel-metering systems

rarely developed by engine builders

in U. S, 105
speed-density
principles of, 527

development by Bristol, 527, n. 25
development by Rolls Royce, 105,

527-529
not developed in U.S., 105
see also carburetors
fuel injectors

fuel production during World War II,

659
fuel production methods
alkylation process, 611, 704 f

alkylation process, HF (anhydrous
hydrofluoric acid) developed, 655

cold acid process, 608, 703
hot acid process, 608, 703-704

hydroforming process installed during
World War II for production of

toluene, 655 f
isomerization process, 655
phosphoric acid process, 608, 703 {

fuel production problems, magnitude

of, 659-662
fuel specifications

Domestic Aviation Grade (DAG),

578
Fighting Grade, 579

octane numbers first used in expres-
sion of, 596-597
fuel stability, 572
fuel testing
3C Method, 638
“Army Method,” 605
fuel types, sensitive and insensitive,
593, 613-614
fuels with improved lean performance,
Army and Navy interest in, 652-653
fuels and fuel components
87-octane, introduction of, in Britain,
214-215
100-octane (100-PN)
alkylation, keystone of produc-
tion of, during Second World
War, 611
armed services increase permis-
sible lead concentration in, 635
engine development to take maxi-
mum advantage of, 620
first quantity production of, 608
introduced in Britain, 222
performance in automobile en-
gines, 562
performance in engines designed
for lower PN fuels, 620
plant expansion for production of,
606-607
standardization of, by the AAF,
607
U. S. capacity for production, 631
use of, by airlines, 612
value of, demonstrated by U. S.
Army, 606
Wright Field efforts to develop,
603-605
acetone, in Rolls Royce R, 213
alcohols
effect on knocking, 580-582
in Rolls Royce R, 213, 214
in racing Merlin, 222, n. 27
alkylates
chemistry of, 696, 704
increased content of, in Grade
115/145, 652
inferior to octanes, 611
aromatic amines
chemistry of, 701
early Army use of, 584
effect on knocking, 582
investigation of, 641-642
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tested by Army, 583-584
aromatics
chemistry of, 699-700
knocking behavior of, 580-581
prejudice against, 613, 641
used in making Grade 100/130,639
benzols
chosen by Edgar for upper end of
fuel scale, 588
effect on knocking and compres-
sion ratio, 577, 582
freezing point of, 572-573
most useful as test fuel, 595
unsuitable for air-cooled engines,
591-592
unsuitable for engines with high
cylinder temperatures, 592 f
use in air-cooled cylinder develop-
ment tests, 584
use in manufacture of cumene, 639
use in First World War, 575 f
use in Kestrel, 209
use in Rolls Royce R, 212-214
use in racing Merlin, 222, n. 27
catalytic cracked
instability of, 578
not attractive for high PN, 615
compounds, chemical, effect on
knocking, 582
compounds, synthetic
by-product of motor gasoline, 562
first use of in U.S. during First
World War, 575-576
cumene (isopropyl benzene)
characteristics and production of,
639-640
chemistry of, 699
reduced content of, in Grade
115/145, 652
Diesel, used in Junkers turbojets,
400, n. 36, 421
ethers, 565, 701
ethers, diethyl (anesthetic)
formed from ethylene and water,
701
knocking behavior of, 580-581
ethers, diisopropyl
engine-tested and produced, 609-
611

..: formed from propylene and water,

701
Grade 100/125, 638 f.

[735]

Grade 100/130, 639, 646, 654
Grade 100/150, 644, 646, 653
Grade 115/145, 646, 651, 652, 653
Grade 150/270, 653
Grade 153/153, 653
heptane
blends in standard fuel system, 570
chosen by Edgar for lower end of
fuel scale, 588-589
cost of, 612
hydrocarbons, pure, research in, 617
see also Pure Hydrocarbon Re-
search Project
isooctanes
blend in standard fuel systems,
570-571
main constituents of “alkylate,”
696
manufacture of, 703-705
production of, 602, n. 3
role of, in producing superior
fuels, 601-602
use of, in fuel grade designations,
638,1. 3
isopentane
characteristics and use of, 616
chemistry of, 695
developed as result of private en-
terprise, 551
knocking properties of, 581
J-2, 400, n. 36
kerosene
California, 581
Pennsylvania, 581
lead (tetraethyllead)
Army and Navy use of, 584-585,
595-599
Army testing of, 583
chemistry of, 702
concentration increased in 100
PN fuel in 1941, 635
demand for lead-free high-PN
fuel, 598-599
difficulties with, 597-598
effect on knocking, 582
early use of, 556-557
in obtaining high PN fuels, 589-590
in standard fuel systems, 570-571
manufactured by General Motors
Chemical Co. as “Ethyl Fluid,”
(DR e b o T o
used in Rolls Royce R, 213~
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used in Lion in 1927, 215, n. 18
production, in Britain, 222
methyl aniline (monomethyl), chosen
by British to study, 642
naphthenes
chemistry of, 695
knocking behavior of, 580-581
octane
chemistry of, 696
cost of, 611-612
development of methods of pro-
ducing, 608-613
first synthesized and produced,
557-558
olefins
knocking behavior of, 580-581
chemistry of, 698-699
OPC-1 and OPC-2 produced and
tested, 651
paraffins
characteristics of, 696-697
chemistry of, 694-697
knocking behavior of, 580 {
paraffins, branched chain, 549
chemistry of, 694-698
use in obtaining high PN fuels,
589-589
value of, discovered, 557-558
paraffins, ring, structure of, 695
propylene, used in manufacture of
cumene, 639
toluene
chemistry of, 699-700
discarded by Edgar in fuel scale,
588
ideal aromatic but not available,
656
use of, in establishing fuel scale,
580
triptane
chemistry of, 697
considered the ideal aviation fuel,
657-658
contribution of, to knowledge of
fuel behavior, 658
development of, 618-619, 656-658
unfeasibility of large-scale produc-
tion, 653, 658
xylidine
advantages and disadvantages of,
in U.S, engines, 645-646

characteristics and production of,
642-646

chemistry of, 701

controversy over fuels containing,
645

effect of, on production of super
fuel, 646

engine operating difficulties with,
643-644

produced by hydroforming, 656

use of, in producing Grade 100/150,
644

Galland, Major-General Adolf, 399, 400
gas turbines
principles of, 323-324
invention of, 324, 485
compressors of 1930’s too inefficient
to make possible, 501, 507
efficiency improves at altitude, 334
gas turbines, aircraft
first proposals of, 329, 440
studied by British in 1920, 329-331
attitude toward
general, 1920-1940, 331
of British industry in 1930, 335
of German industry in 1938, 386-
388, 486
in U. S., in 1930's, 442, 446, 451
low weight, important reason for
advocating
by RAE, 332-333, 349
by Schelp, 384-385
failure to predict low weight, reason
for neglect in U.S., 441-443, 452,
459
not originated by established engine
builders, 29, 85-86, 486-488
accepted as service engines in Britain,
371
problems of, compared with in-
dustrial gas turbines, 334, 446, n. 6
effect of future fuel development on
performance, 562
see also turbojets, turboprops
gas turbines, aircraft, counterrotating
preferred by Bramo, 390
developed by Weinrich, 393
development dropped in Germany,
402
see also Engine Index: 002 and 007
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gas turbines, aircraft, counterrotating,
counterflow
designed by RAE, 333
developed by Rolls Royce, 355, 360,
365
gas turbines, aircraft, free piston
studied by Birmann, 454
studied by Junkers, 387, n. 17, 390
see also Engine Index: PT-1
gas turbines, industrial
development to 1939, 325-327
Karavodine, 382, n. 8
earliest successful, in U.S., on foreign
license, 443, 460
development in U. S. ca. 1941, 459
Gas Turbine Collaboration Committee,
466
formation of, 359-360
work on combustion, 432
General Electric Company, develop-
ment by, of
aircraft gas turbines, at Lynn
studies during 1930’s, 440-442, 445
refusal to develop turbojet in 1939,
88-89
accepts Army contract to develop
Power Jets’ design, 462
for further work, see Engine Index:
1 through 1-40
work equal to British, 97, 493
aircraft gas turbines, at Schenectady
independent of Lynn work, 462
member of Durand Committee,
458
see Engine Index:TG-100, TG-180
industrial gas turbines
1903-1907, at Lynn, 325
in late 1930’s, and 1940's at
Schenectady, 459
superchargers, 102-103, 501-502
turbine bucket materials and fabri-
cating techniques, 496-498
turbosuperchargers, 120, 328-329,
628
General Motors Chemical Company,
197, 587-588
General Motors Corporation
buys Allison, 274
finances development of V-1710, 280
heptanes engine-tested by, 589
Research Laboratories Division ex-

plores methods of triptane manu-
facture, 657
General Staff, German, orders de-
velopment not to interfere with pro-
duction, 398
Gibson, Prof. A. H., 124-125, 134, n. 21,
177, 178, n. 19, 197, 576-578, 667
Gilman, N. H., 274
Gnome-Rhone, see Société des Moteurs
Gnome et Rhéne
Goering, Hermann, 399, 400
Gotaverken system
studied by Pratt & Whitney, 452-453,
see also Engine Index: PT-1
proposed to Durand Committee, 459
see also gas turbines, aircraft, free-
piston
Goettingen, University of, 377
government
control of development by
in detail
in U.S,, 17-25, 39-40, 161
not in Britain, 42
in general lines, 26-30, 40, 114, 665
development dependent on, 7
research by, 152
role of, in development of fuels, 600-
619
see also
Air Ministry, British
Air Ministry, German
Army (U.S.)
Military Services
NACA
Navy (U.S.)
Royal Aircraft Establishment
Royal Aircraft Factory
“government furnished equipment,”
58,n; 21
government payment for development,
direct, 61-83
all development dependent on
in Britain, 42-43, 199, 225, 243
in Germany, 388, n. 20
in U. S. before 1926, 41,160
in U.S. after 1926
not usually necessary, 195, 249
essential in certain cases, 10, 41-42,
61, 83,249, n. 4
liquid-cooled engines, 246, 249
all gas turbines except PT-1, 466
total amount increases, 249
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proposed as general policy in 1939,
47,289
attitude of U.S. and British firms
toward, compared, 44-45
insufficient as sole incentive
in Britain, 57-60, 150, 152, 201, 206
in U. S. 61-65, 83, 184, 195
effect on engine
cost, 47-49
quality, 54-57
see also risk, development contracts
Green, Captain, 679
Green, Major F. M., 124, 127, 132, 133,
576, 679
Griffith, A. A., 332, 349, 350, n. 18, 355
360
ground boosting, see supercharging,
sea-level
Guillaume, M., 324, 334

Hahn, Max, 377
Halford, Major F. B., 356
Hall Aluminum Aircraft Company, 275
Hallett, Capt. G. E. A,, 15, n. 1
Harvard University, 506
Hawker Aircraft, Ltd, see Airplane
Index: Fury, Fury (new), Hart,
Hurricane
Haynes, Elwood, 495
Haynes Stellite Company, 463, 495,
496, 621, n, 2
Hazen, R. M., 277
Heenan & Froude, 128, n. 12
Heinkel, Ernst, 88, 377, 378, 396, 397
Heinkel Airplane Company (Ernst
Heinkel Flugzeugwerke G.m.b.H.),
85
early development of rocket-pow-
ered airplanes, 377-378
wants to produce both engines and
airframes, 395
undertakes turbojet development in
1936 with no engine development
experience, 377
bench engine with hydrogen fuel
built and tested, 378
builds flight engine 1937-1938, 378
develops own ‘combustion system
T8 -
refuses “to give over turbo;et to
Daimler-Benz, -394-395- - -

finances own turbojet development,
379, 393, 395
cost of early work, 90, 378

takes over Junkers airframe division
engines, 395-396

obtains government contracts, 397

development of ducted fans, 401,
405-407, 409

yields to Ministry on design, 403-
404, 408, 410-411

facilities inadequate, 395, 407, 410

size of staff, in 1939, 395, 406-407

acquires Hirth Motoren, 395, n. 30,
398-399, 409

unable to do proper engine develop-
ment, 410

poor Judgment in developing large
variety of engines, 24, 94, 410

see also Engine Index:

001 021
006 He S-3b
011 He S-6

Henderson, Lt.-Gen. Sir David, 127
Henschel Airplane Works, 413
Heron, S. D., 29, 124-125, 127, 132,
133, 177, 184, 191, 192, 197, 198, 214,
253, 268, 592, 667, 669
Herriot, J. P., 361, 373
Hibbard, H. P., 450
Hirth Motoren, G.m.b.H., acquired by
Heinkel, 395, n. 30, 308-399, 409
Hispano-Suiza, see Engine Index: His-
pano-Suiza
Hitler, Adolf, 400
Hives, E. W., 216
Hobbs, L. S., 290, 451, 453, 620, 688
Holley Carburetor Company
attempts independent development
of large aircraft carburetor, 517
backs Chandler-Groves Company,
517-518
limits development expense, 524
see also carburetors, Holley
Holzwarth, Karl, 325, n. 5
Hooker, Stanley G., 227, 360
Horning, H. L., 586, 587
Houdry, Eugene, 615f.
Houdry cracking process, 326
- see also crackers, catalytic -
Howard, Maj. C..-W., 556, 595 f; 599

Hoyt; Richard F: 173;-185 (-7 ..
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Hunsaker, Commander J. C., 167, 453,
467
hydrogenation, 611

icing, induction system, see carburetors,
fuel injectors
Ickes, Harold L., 634
Imperial Airways, 141, 142, 149, 211
incentives for development, see govern-
ment payment for development,
profits
inducers, 224
industry, aircraft-engine, British
state of in 1914, 123;1in 1916, 126
develops gas turbines with little de-
traction from development of con-
ventional engines, 492
industry, aircraft-engine, German, sta-
tus of in 1938, 387
industry, aircraft-engine, United States
created after 1919, 159
status of, in 1926, 247
excluded from gas-turbine develop-
ment during war, 458-459, 4067,
1. 28, 490, 492-493
industry, aircraft-engine, entrance of
new firms into
discouraged in Britain, 43, 76
encouraged in U.S., 43-44, 76-77
difficulties of, 13
inadequate development facilities,
76-83, 96-97
inadequate production facilities,
80, 96-98
to be encouraged only when neces-
sary, 83, 99
necessary under certain circum-
stances, 13, 111
in development of innovations, 93-
98, 99
to be given adequate government
support if any, 81-83, 98, 99
and development of accessories, 111-
112
injection, “anilol,” 648
injection, water
European and Canadian develop-
ments of, 648
Rolls Royce experiments, 222
U. S. development of, 646- 651
on R-2800, 676
on Packard Merlin, 222, n.-28

compared with aftercooling, 230,
n, 34, 676
patents on, 650 f
innovations
defined, 84
extremely rare, 90-91
attitude of established firms toward,
13, 86, 98-99
innovations, development of, 84-99
early financing, 12-13
government should support, 86, 87-
92, 99
to be carried out by experienced firm
when possible, 98
in accessories, 110
installation, submerged
of Condor in 1920’s, 202
proposed by Rolls Royce in 1930’s,
682, n. 25
in U.S.in 1930’ 254
advocated by Army, 270-271, 287,
682
airlines and plane manufacturers
interested, 682
proposed by Pratt & Whitney, 286,
290
difficulties of, 254, 682-683
in U, S. after 1940, 683, n. 28
intake, air, ramming, 209
intercooler, compared with aftercooler,
230
see also aftercooler
intercoolers, individual, on R-1820-29,
442,n. 1
iodine, effect on engine knocking, 582
Ipatieff, Vladimir, 703

Jacobs, Eastman N., 451, 459, 460,
468, 508

James, W. S., 583

Jato, see jet-assisted take-off

Jeffrey pine oil, heptane extracted
from, 588

Jersey, see Standard Oil Company of
New Jersey

jet-assisted take-off, 322, n. 1
in Germany, 382, n. 9

jet propulsion
principles of, 321-324
dlst:ngmshed from rocket, 321
proposed very early, 321, 485 .- .
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practical only at high speed, 335,
378, 383, 388, n. 19, 445, 482, 483,
487-488
airplanes suitable for, possible in

1935, 482
early studies of
by Bureau of Standards in 1923,
444-445, 485
by Oestrich in 1929, 388, n. 19
see also turbojets
Johns-Hopkins University, 458
Johnson, Basil, 212
Johnson, Claude, 201
Jones, B. M., 333, 485
Jones, E. T., 191, 192, 630
Junkers, Hugo, 387, n. 17, 396
Junkers Airplane & Engine Company
(Junkers Flugzeug und Motoren-
werke A. G.), formation, 379, n. 2
Junkers Airplane & Engine Company,

Airframe Division

successor of Junkers Airplane Com-
pany, 379, n, 2

sets up turbine development facili-
ties in Magdeburg, 380

size of turbine staff, 380

sets up materials group, 426

studies wide variety of turbines,
380, 396

development of turbojet, 380-381

finances own turbine development,
381, 393

eventually reimbursed by govern-
ment, 381, n. 6

gives up turbine developments, 395-
396

Junkers Airplane & Engine Company,

Engine Division

successor of Junkers Engine Com-
pany, 379, n, 2

development of Diesel turbosuper-
charger, 387, n. 16, 390, n. 24

accepts government contract to
study gas turbines, 387

studies free-piston gas turbine, 387,
n. 17, 390

decides to develop turbojet, 391, 418

willing to take over airframe-division
turbojet, 394-396

government contract for new 004
turbojet, 396

uses own judgment in design, 420

size of staff, 418

sets up separate turbine-develop-
ment section, 419

designs engines for Diesel fuel, 400,
n. 36,421

see also Engine Index: 004

Junkers Airplane Company (Junkers

Flugzeugwerk A. G.), 85

begins development of gas turbines
with no experience in engine de-
velopment, 88, 379

shows poor judgment, 95

succeeded by Junkers Airplane &
Engine Company, Airframe Di-
vision, 379

Junkers Engine Company (Junkers

Motorenbau G.m.b.H.), 85

directors believe development too
slow, 379

succeeded by Junkers Airplane &
Engine Company, Engine Divi-
sion, 379

Kalitinsky, Andrew, 452, 453, 459
Kamm, Professor Wunibald I. E., 407
Keirn, Major D. J., 461, 466, 492
Kellogg, Company, 655
Kenilworth, Lord, see Siddeley, J. D.
Kestell, T. A.; 363, n. 33
Kettering, C. F., 197, 198, 549, 575,
579, 581-582, 586, 587, 621, 657
Kirkham, C. B., 158
Klein, F. P., 550, 605, 617, n. 12
KLM, 142, n. 33
Knemeyer, Col. Siegfried, 395, 399,
n. 34
knocking, problem of, in early aircraft
engine development, 575-578
knocking properties of fuels
described, 568-571
effect on, of
air and liquid cooling compared,
214, 577-578, 593-595, 669
cylinder temperature, 592
fuel molecule arrangement, 582
lean and rich mixture, see fuel
types
estimation of, by chemical analysis,
in Britain, 581
measurement of :
Ricardo’s method, 579-580
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CFR develops standard engine for,
587
CFR standardizes on octane scale,
587
required in Army fuel specifica-
tions, 596-597
benzol added to octane, 587
in single-cylinder engines, at
Wright Field, 591
in full-scale engines, by CFR-AFD,
600-601
toluene number scale, 580
studies of, first published, 560
used to rate air-cooled cylinders,
579-580
Koppenberg, Heinrich, 379
Kraus, Professor C. A., 587-588
Kraus, Lt.-Commander S. M., 163, 167
Krupp (Friedrich Krupp A. G.), 426
Kuhring, M. S., 648, n. 9

Laidlaw, Drew and Company
designs Power Jets combustion sys-
tem, 349
takes Power Jets stock in return for
services, 343
Lanchester, F. W., 680
Lasley, R. E., 443, 484
Lasley Turbine Motor Co., 443-444
Lawrance Aero Engine Corporation,
28, 62-63, 162-175, 176, 196
formation of, 162
status in 1919, 159, 163-164, 177
first quantity sales, 164
finances production of J by loan, 169
facilities inadequate, 171-172
becomes profitable, 175
merged with Wright, 173-175
see also Engine Index:
114
B N
J (Lawrance) R (Lawrance)
Lawrence, Charles L., 162, 163, 175,
183, 192
Leighton, Lieut. B. G., 167, 168, 184
Leist, Karl, 397, 437, n. 11
Leistritz, 417
Lemale, C., 325, 384
Lewis Flight Propulsion Laboratory,
651
Lindbergh, Colonel Charles A., 194,
248, 273

liquid-cooled and air-cooled engines
compared, 250-256, 665-692
in 1922, 171
in ship-based aircraft, 166, 257
in weight-carrying airplanes, 56
in civilian transports, see airplanes,
civilian transport

see also:
cooling power, reserve
drag reliability
durability supercharging
fuel consumption visibility
maintenance vulnerability

power, maximum weight
liquid-cooled engines
in First World War
dominant type in latter half, 123,
156-157
difficulties with, 127
statusin U.S. in 1927, 247
decline of, 1928-1932, in U.S., 259-
262
U. S. inferior to British in 1932, 262
uses of
in long-range airplanes, 205, 206,
n. 6
in British fighters in 1930%, 215
liquid-cooled engines, development of
in Britain, 1919-1942; see Rolls Royce,
Napier
primarily intended for use in
fighters, 203
effect of Schneider Trophy contest
on, 215, 553-554
see also cylinders, liquid-cooled
liquid-cooled engines, development of,
in U. S. in 1930’s, 265-295
economic problems of, 246-264
chief market Army fighters, 257,
272
compared with development of
air-cooled engines, 246, 263-264
effect of Schneider Trophy contest
on, 266
justified for military reasons, 263
types wanted by Army in 1939, 288
results, 296-320
Ljungstrom turbine, 390, n. 23
Lockheed Aircraft Corporation
designs turbojet at own expense, 88,
449-450
design very difficult to develop, 95
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see also Engine Index: L-1000
Lodge, Sir Oliver, 577
Loehner, Kurt, 389
Loening, Grover, 163
Lorin, René, 323-324
Lorraine Dietrich, 147
see also Engine Index: Lorraine Diet-
rich
Lovell, Wheeler G., 589, 617
Lubbock, 1., 351, 354
Luftkriegsakademie, Gatow, 413, 415,
432, 437
Lucas and Company, Ltd, 359
Lusser, Robert, 391, 393
Lycoming Division, Aviation Corpora-
tion, 281, n, 19
Lycoming Manufacturing Company
develops 0-1230 on own initiative,
281
invests own funds in
0-1230, 282, 301
H-2470, 293
size of staff, 282
sets up factory for H-2470, 292
see also Engine Index:
H-2470
0-1230
R-7755
Lyon, Colonel A. J., 461

Mader, Otto, 379, 387, 390, 396, 418
magnesium, used in production of trip-
tane, 656
maintenance, of air and liquid-cooled
engines compared, 171, 254-255, 689
M.A.N. (Maschinenfabrik Augsburg-
Nuernberg), 413
market for engines
in U. S. in early 1920’s, 160, 172
in U, S. after 1926, 247-248
for air and liquid-cooled engines
compared, 256-260
in Britain, for turbojets in 1935, 338-
339
market for engines, civilian, in U.S.
effect on engine design, 51, 54-57, 58,
60
expected to exceed military in late
1920’s, 248
market for engines, military
characteristics of, in U. S. and

Britain, and effect on engine de-
sign, 55-56
assurance of
for Wasp, 65-66
for Kestrel, 207
lacking for U.S. liquid-cooled en-
gines, 67-68
desirable, 10, 65-69
Marsh, A. L., 622
Marvel Carburetor Company
bought by Borg-Warner, 532
see also fuel injector, Marvel
McCook Field, see Army, U. S.
Massachusetts Institute of Technology,
452, 458, 506
Mauch, Hans A., 382, 383, 385, 386,
390, 391, 393-397, 420, n. 60, 488
Mead, George J., 185, n. 25, 187, 188,
285, 286, 290, 632
Menasco Manufacturing Company, 479
Meredith, F. W., 237
Messerschmitt, Willy, 395, n. 30
Metropolitan-Vickers Electrical Com-
pany, Ltd, 224, 328
see also Engine Index: B-10, D-11,
F-2
Midgley, Thomas, 197, 198, 549, 575,
579, 582, 583, 587, 621
Milch, Col.-General Erhard, 399, 400
military services, U. S.
conduct of development by, 7, 15-17,
160-162
assumption of responsibility for
engine design by, 15
conduct of research by, 8-9, 30-36, 39,
196
role in development of accessories,
112-119
financial, 112-113
technical, 106, 113-114
existence of two independent, effect
of on development, 11, 56, 116
see also government
Army, U. S.
Navy, U. S.
Ministry of Aircraft Production
takes over materiel functions of
Air Ministry, 353
administration of gas turbine de-
velopment in, 353-354, 363-364,
371
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orders RAE to hasten turbojet de-
velopment, 356
requests development leading to
Goblin engine and Vampire air-
plane, 356
Nene engine, 371-372
supplies facilities for turbine develop-
ment, 351, n. 20, 354, 364
plans for quantity production of
turbojets, 357-358
forms Gas Turbine Collaboration
Committee, 359-360
nationalizes Power Jets, 346-348,
369-371
assigns high priority to turbojets in
1944, 373
Ministryof Communications (German),
382
Mock, F. C., 521, 535, 536, n. 34
Moffett, Rear-Admiral W. A,, 167, 188
Morris Motors, Ltd, 242
Moss, Sanford, 325, 328, 329, 444
moth balls, 582
Mueller, Max Adolf, 380, 396, 398,
406, 407, 409, 421, 426

NAF, see Naval Aircraft Factory
Napier, D., and Sons, Ltd, 43, 45, 58
development of
engines, see Engine Index: Lion,
Sabre
radiators, 240
turbosuperchargers, 206, n. 5, 224
refuses to build monobloc V-12 and
builds one with individual cylin-
ders, 206, 211
declines after 1920’s, 28
National Academy of Sciences, 327
investigates gas turbines for ship
propulsion, 443, 459
investigates rockets, 457
National Advisory Committee for
Aeronautics (NACA), 8, 33-34, 39
development of
air-cooled cylinders, 670 -
axial compressor, 460, 482, 508
ducted fan, 450-451, 463, 476-477
superchargers, 506
assists in development of turbojets,
491
facilities for, 491, n. 4

research on
fuel injection, 529-530
hydrocarbons, coordinated with
API, 618
evaluation of triptane, 657
thrust augmentors, 445
committees reorganized, 506, n. 21
Aircraft Engine Research Labora-
tory, 33, 651
National Advisory Committee for
Aeronautics, Special Committee on
Jet Propulsion (Durand Committee),
38
formation and membership, 458
aircraft-engine companies excluded,
458-459
activities of, 459-460, 468
not informed of I engines, 467, n. 27
National Advisory Committee for
Aeronautics, Subcommittee on Air-
craft Fuels and Lubricants, 632-634
National Advisory Committee for
Aeronautics, Subcommittee on Sup-
erchargers, 506
National Bureau of Standards
1923 study of jet propulsion, 444-445
fuel investigations by, 583, 586f, 618
Nallinger, Fritz, 387
National Aeronautical Research Poli-
¢y, 26, 34
Naval Aircraft Factory (NAF), 16
169, 456, n, 17
naval aviation
history of, 165, n. 6
status of, in U. S. in 1919, 165-166
importance of reliability in, 168, 182
U. S. and British compared, 56
independence of, see military ser-
vices, existence of two independent

. Navy, British

relies on private industry for aircraft
in First World War, 126
supports development of radial en-
gines in 1917, 127
Navy, German, supports development
of gas turbine for PT boats, 393
Navy, U.S.
competition promoted by, in early
development of air-cooled engines,
172-175, 188
control by, of technical course of
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development of fuel injectors, 114-
115
cooperation, discourages, in gas
turbine development, 467, 491-493
desire of, for very large engines in
late 1930’s, 688
development by, of
airplanes, 161
engines
in general, left to industry, 161
see also Engine Index: air-cooled
in-line trainer
EDO officers, see Engineering Duty
Only officers
fuels, leaded, use of, 584-585
gas turbines
for ship propulsion, has study of
made by NAS, 443
for aircraft, has study of made
by TEC, 454, 456
by Allis-Chalmers, 460
“high-speed development program,”
266, 267,n, 1
liquid-cooled engines, attitude to-
ward
in 1927, 183, 260
in 1930’s, 67, 257, 266, 284
in 1937, 688
Pratt & Whitney, supports forma-
tion of, 187-188
research on electric starters by, 120
refuses information on gas turbines
to other government agencies, 491
sponsors development of
carburetors, floatless, 102, 116-117,
516, 519-521
engines, air-cooled, 28, 62-63, 163-
175, 182-188, 196
see also Engine Index:

B Bt

i) P-2

L Simoon

N Whirlwind

engines, Diesel, see Engine Index:
Allison Diesel
engines, liquid-cooled
by Wright, 1930-1936, 266-267
Allison V-1710, 275-276
Packard X-2775, 259, n. 8
see also Engine Index:
D-12 Hispano-Suiza
H-2120 (Wright)

H-2470 i
H-3730 U-8D
engines, two-row, 686, n. 32
fuel injectors, 103, 116, 535-536,
541-542
gas turbines, for ship propulsion,
459
sleeve valves, 91, 268
turbojets
by TEC, 457
see also Engine Index: 19A, 19B
turboprop, by Northrop, 447
turbosuperchargers, 455-457
turbojets, attitude toward, 456,
457, 461, n. 20, 470, 471
Wright forced to develop 200-hp
air-cooled engine by, 28, 174, 196
see also
Aircraft Engine Laboratory
Bureau of Aeronautics
Naval Aircraft Factory
Nerad, A. J., 474
New London Ship & Engine Co., 162
nickel
shortage of, in Germany, 387, 425,
427
amount in 003, 416
amount in 004, 428
Niles-Bement-Pond, 187, 525
Ninnes, Roger N., 138, n. 28
Northrop, J. K., 446
Northrop Aircraft, Inc.
risks $25,000 in Turbodyne, 88, 447
see also Engine Index: Turbodyne
Nutt, Arthur, 261, n. 10, 598

octane numbers, explanation of, 570
Qestrich, Hermann, 388, 389, 437
Office of Petroleum Coordinator
action of, in regard to military pet-
roleum supplies, 635 f
established, 634
Division of Refining studies facilities
for production of 100 PN fuel,
635-636
O’Gorman, Mervyn, 124
OPC, see Office of Petroleum Coor-
dinator

Packard Motor Car Co., 16, 157
and Liberty engine, 158
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experimental work 1919-1924, 158-
159
ceases development of liquid-cooled
engines, 259-260
development of Diesel engine, 260
see also Engine Index:
1500 Packard Diesel
2500 X-2775
Merlin (Packard)
Page, Colonel E. R., 279, 441, 556
Pan American Airways, use of 115 PN
fuel by, 612
Pan American Petroleum & Transport
Company, 632
patents
of little value in connection with
well-known type of engine, 65, n. 3
danger of, as hindrance to progress,
104
effect of, on competition, 104, 110
importance of
in development of accessories,
103-104
in formation of Power Jets, 337
royalties on, in Britain, 48, n. 8
Pavlecka, Vladimir H., 446
PAW, see Petroleum Administrator for
War
Performance Number (PN) fuel scale
introduced, 603, n. 4
reason for use in fuel rating, 570 f.
performance specifications
not set by British government, 72
in U.S.
purpose of, 117
difficult for new device, 114
on accessories, 112, 117, 537, 539
criticized, 116-117
on fuels, Army Y 3557, 596
personnel, government, engineering-
administrative, 35-40
British and U. S. compared, 70-72
military, inadequacies of, 23
overconservation and overoptimism
of, 37-38
promotion of, 36-37, 39
research by, 35
salaries of, 11, 35-36
tenure of, 37-39, 71, 83, 92
effect of lack of, 10, 69, 71-72, 74,
76

U.S., in 1920’s and 1930’s compared,
35
personnel, trained, shortage of, in
Germany, 398-399
Pescara, 452, n. 13
Peters, W. A, Jr., 615, n. 11
Petroleum Administrator for War
estab ished, 636
study by, of methyl aniline, 642
conflict of, with some of the engine
manufacturers over grade 100/130,
659 f.
Pew, A. E., Jr., 615, n. 11
Phillips Petroleum Company, 612, 616,
655
Pierce (S.S.) Airplane Co., 162
pistons, forged, used on Bristol Mer-
cury and by Armstrong Siddeley,
144
Pohl, R. W., 377
power, increased engine, effect of high
PN fuels on, 558 f
power, maximum, of air and liquid-
cooled compared, 199, 215, 255-256,
259, 684-689
power, reserve, of air-and-liquid-cooled
engines compared, 254, 691
Power Jets, Ltd, 85
formation of, 87, 336-341
importance of, 111
capitalization of, 340
expenses of, 90, 342-346
financial difficulties of, 342-345
issues stock for services, 343-345
soundness of early development
policies, 95-96
difficulties with Rover, 359
relations with aircraft-engine firms,
370-371
nationalized, 346-348
terms of, 347-348
reasons for, 370-371
see also Engine Index:
W-1 (Power Jets) W-2B

W-1X W-2B Mark II
W-2 W-2X
W-2/500 W-3Y
W-2/700 WU

Power Jets (Research and Develop-
ment) Ltd, formation of, 370
Prandtl, Ludwig, 386
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Pratt & Whitney Aircraft Company
formation of, 18, 66, 77, 186-188
importance of, 111
supported by Navy, 187
annual engineering expenses of, 268
cooperates in development of
carburetors, 106-107, 110, 523,
525-526
fuel injectors, 106, 108, 118, 534
539, 542
spark plugs, 625
development by, of
baffling, 680
bearings, silver-lead, 33, 111
engines, air-cooled, 555
two-row, 686, n, 32
see also Engine Index:

3

Hornet R-2800
R-1535 R-4360
R-1830 Wasp
R-2180

engines, liquid-cooled
persuades Navy to back, 256,
284, 688
discontinued in 1939-1940, 290-
292
see also Engine Index: H-3730,
X-1800
gas turbines, 452-453
see also Engine Index: PT-1
impeller injection, for carburetors,
106, 523, 538, n. 37
liquid-cooled cylinders, 283
sleeve valves, 285
see also Engine Index: H-3730,
X-1800
superchargers, 110, 111,305, n. 7,
311
water injection, 648-650
research by, on
aftercooling, 230, n. 4
cooling drag, 291
fuels, 214
secrecy of, concerning PT-1, 491
turbojet studied by, 452
Pratt & Whitney Company, 187, 188
precipitation hardening, 498, n, 16
Prescott, Ford L., 647, 670
pressurized cabins, 257, 339, n. 10
Prestone, see cooling, ethylene glycol
Price, Nathan C., 448, 460
price, “fair”’, 47

price of engines
effect of competition on, in U.S,, 49,
188
see also cost of engines
private firms
advantages of development by, 17,
20, 25
research by, 31-33
importance of, in development of
fuels, 549, 551
“private venture”, 43, 72, n. 9
procurement
need for separation from develop-
ment, 17
legal rules on, U. S. rigidity com-
;7)ared with British flexibility, 74-
6
production
from drawings, without development
of Sunbeam Arab and of ABC
Dragonfly, 130
of Rolls Royce Derwent V, 373
of engines, German, effect of change
to turbojets on, 400, n. 35
pilot, defined, 415, n. 54
profit
“fair’’, 47-48
on development contracts, see de-
velopment contracts, profit on
profits on quantity production
British and U.S. compared, 46
essential as incentives, 9
in Britain, 57-59
in U. S., 61-64, 195
greater on large than on small en-
gines, 172, 195
proknocks, defined, 582
propellers
controllable-pitch
development of, 57, 628-630
importance of, 202, 224, 630, n. 10
constant speed, effect of, on carbu-
retors and fuel-injector develop-
ment, 514, 532
efficiency of, at high airspeed, 384,
389, n. 22, 401
Prym, 427
pulsejet
development supported by German
government, 88, 381-382, 385, 394,
n. 28, 398, n. 33
studied by Schelp, 385
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Pure Hydrocarbon Research Project,
founded by API, 617 f

Pye, David R., 71, n. 7, 341, 343, 580-
581

quality of engines, American and Bri-
tish compared 9, 49-54, 60

radial engines
fixed, advantages over rotary type,
125
liquid-cooled rarely successful, 666
radial engines, two-row
development of, in U. S., 686-6387
problems of, in 1930, 685
power of, in 1936, 283, n. 21
torsional vibration, 149
production of, more expensive than
of single rows, 135, n. 22
and development of baffling, 680
radiators
development of, by Rolls Royce, 239-
242
honeycomb, 239-241
secondary-surface, 241-242
development of, in U. S., 671, n. 10
submerged installation of, in
Mosquito, 238
Mustang, 238, n. 47
Westland Whirlwind, 238
new Hawker Fury, 238, n. 47, 684
wing-surface, 236
drag of, see drag of liquid-cooled
engine and radiator
weight of, see cooling system, weight
of :
ramjets
development supported by German
government, 382, 385
studied by Schelp, 385
Rateau, Auguste, 224, 328
Rato, 322,n. 1
reduction gears, propeller
value of, 146, 191, 193, 202
used by British in First World War,
by U. S. much later, 193, 630, n. 10
first successful, for radial engines, de-
veloped by Farman, 630, n. 10,
of. 138, n. 28, 146
effect of, on torsional vibration,146
two-speed, developed by Allison,
630, n. 10

use of, on
Bristol Jupiter, 146, 630, n. 10
Cosmos Jupiter, 136
Hornet, 190-191, 193
Jaguar, 147
Kestrel, 208
Rolls Royce R, 212
Wasp, 193
Reid vapor pressure requirement, add-
ed to Army aviation fuel specifica-
tions, 573
reliability of air and liquid-cooled
engines compared, 256-257, 689-690
Rentschler, F. B., 173, 175, 185, 187,
188, 290
research
difference from development, 34-35
facilities for, 32
prerequisites for, 34
seealso: NACA
military services, research by
private firms, research by
Research Institutes, German
role in gas turbine development, 437
see also AVA, DVL
Reuter, Hermann, 414, n. 52
Ricardo, Harry Ralph, 268, 269, 285,
551, 557, 560, 579-581, 588, 670
Rich Tool Company, 198
risk, assumed by government
in U. S. in early 1920’s, 165-166, 184
in Britain, contrasted with U. S,
after 1926, 45-46
risk, private, as source of funds for de-
velopment, 9
in Britain
in development of Cosmos Jupiter,
136
in early work of Bristol, 153
Fairey tries to enter engine busi-
ness at, 205, n. 4
willingness to take, declines gener-
ally, 337
usually eliminated for regular en-
gine builders, 41-60, 59
pays 84% of Power Jets’ early
work, 345, 348, 489
indllas:
almost none before 1926, 41, 160
becomes characteristic of most
U. S. development after 1926,
41-60, 195
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Lawrance Corporation’s, in de-
velopment of J, 166-167
very small on development of
liquid-cooled engines after 1926,
246, 249, 263
in Germany
early turbojet development fin-
anced by, 484, 488-489
early development of airframes
t;:)gr1 jet propulsion financed by,
cannot be relied on for innovations,
87-89
RLM, see Air Ministry, German
rocker boxes, integral, 190, 192, n. 34
rockets
distinguished from jet engines, 321
early use of, 322
fuel consumption of, 322
eﬁ;ct on, of future fuel development,
63
studied by
CIT, 457-458
Germans, 382, n, 9
NAS, 457
Whittle, 334
developed as aircraft power plants
in Germany, 88, 382
effect on U. S. Army, 458
Rohm & Haas Company, 602, 604
Rolls Royce, Ltd, 544
development by, of
air intake, ramming, 209
automatic boost control, 209
cooling system, 120-121, 231-242
exhaust stacks, jet, 237, n. 46

gas turbines
counterrotating counterflow, 355,

360, 365
turbojets, 360, 365, see also

Engine Index:
Derwent I through V
Nene
Welland
WR-1
reciprocating engines, 199-245
during First World War, spon-
sored by Admiralty, 127, n. 10
refuses to do, 1919-1921, 201
see also Engine Index:
Buzzard Hawk
Condor Kestrel

Eagle Merlin
Eagle (H-24) Peregrine

Falcon R (Rolls Royce)
Goshawk Vulture
Griffon

sea-level supercharging, 214-215
speed-density fuel-metering sys-
tem, 527-529
superchargers, 208-209, 224-231,
308-309
turbosuperchargers, 202, 224, 229
finances early development of Mer-
lin from own funds, 216
flight-test establishment of, 232
installation engineering by, 231
license given to Brazil-Straker, terms
of, 129
stazt(lits of, after First World War, 199-
1
Roosevelt, F. D., 631
Roots blower, tried by RAE, 223
Rosskopf, Hans, 414
rotary induction system
defined, 179
on Smith Static, 134
on Jaguar, 134, 178
on Wright R-1, 178-179
Rover Company, Ltd
undertakes to produce Power Jets
engines, 358
sets up new factory, 358
difficulties with Power Jets, 359, 366
em[_)ioys Lucas to develop combus-
tion system, 359
size of staff, 359, n. 30
experience of staff, 361
given authority to develop its own
engines, 361
hands W-2B over to Rolls Royce, 365
development of straight-through
combustion, 366
see also Engine Index: W-2B/23
W-2B/26
Rowbotham, Norman, 138, n. 28
Rowledge, A. J., 200, 202, 207, 212, 216
Royal Air Force College, 333
Royal Aircraft Establishment, 72, 205
successor of Royal Aircraft Factory,
42,n.1
casting of cylinders by, 144, 148,
n. 39
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development by, of
air-cooled cylinders, 131
automatic boost control, 209, n. 12
axial compressors, 332, 350, n. 17,
356, n. 25, 374-375
cooling systems, 121, 234, 239-240
gas turbines
turbopreps, 332, 333, 349, 350;
see also Engine Index: B-10,
D-11
turbojets, see Engine Index: F-2
superchargers, 139, 144, 208, 223-
224
turbosuperchargers,
224, 328
research by, on theory of radiator
drag, 236-237
Royal Aircraft Factory
formation of, 124
development by, of
airplanes, 126
engines, 124-125; see also Engine
Index, Raf
superchargers and turbosuper-
chargers, see Royal Aircraft Es-
tablishment
research by, on
engine cooling, 576-577, 667
air-cooled cylinder design, 124-125
made into research institution, 126-
127
becomes Royal Aircraft Establish-
ment, 42, n. 1
Royce, Sir Henry, 200, 203,207, 212,216
Russell, R. P., 608

145, n. 37,

Sachse, Helmut, 387
Saechsische Metallwarenfabrik Well-
ner Soehne A.G., 417, n. 57, 428
salaries
in government, see personnel
in private firms, 35, n. 12
Salon aéronautique, 138
Schelp, Helmut, 383-386, 391, 392,
395, n. 30, 307, 398, 402-404, 408-410,
417, 421, 435, 437, 488, 489
Schmidt, Paul, 381, 382, 385, 398, n. 33
Schneider Trophy contests
importance of, in development of
engines and fuels, 214-215, 553-554
of 1919, won with Cosmos Jupiter,
137

of 1923, won with D-12, 204
of 1925, won with Curtiss V-1400,
247, n: 1
of 1927
won with Lion, 211
Bristol Mercury developed for, 143
Packard X-2775 developed for,
259, n. 8
of 1929 and 1931
won with Rolls Royce R, 213
cost of, to British, 267, n. 1
effect on U. S. development of
liquid-cooled engines, 266
secrecy, effect of
on development of gas turbines in
U.S., 490-492
on development of Marvel fuel in-
jector, 533, n. 31
on raising of capital for Power Jets,
342
Seewald, Friedrich, 437
Self, Sir Henry, 304
Shell (British), support of the joint
fuel-engine problem, 579-581
Shell Oil Company, Inc., 605, 607 f,
611, 639, 655
Sherbondy, E. H., 328
Sherman Act, 635
Shinnecock Airplane Co., 162
Shoults, D. R., 461
Siddeley, J. D., 131, 133, 140, 150
Siddeley Deasy, see Engine Index:
Jaguar, Puma
Siemens Apparate & Maschinen G.m,
b.H., 388, n. 18
Siemens & Halske A. G., 388, n. 18,
622, 623
size of engines, U. S. and British
compared, 51-52, 54
Skinner’s Union, 528
sleeve valves, development of
in Britain
by Ricardo, 670
by Bristol, see Bristol Aeroplane
Co.
in U, 8.
by Pratt & Whitney, 285
by Continental, 269
a waste of Navy money, 91
Smith, F. R., 133
Smith, John W., 128, see also Engine
Index: Smith Static
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Société anonyme des turbomoteurs,
325
Société des moteurs Gnome et Rhone
builds Bristol Jupiter on license, 138
sells engines to KLM, 142, n. 33
engineering during 1920’s, 138, n. 28
equips Jupiter with reduction
gear, 630, n. 10
licenses reduction gear to Bristol,
146
designs engines independently after
1029, 148
Society of Automotive Engineers
(SAE), takes part in sponsoring and
financing the CFR, 585-586
Socony-Vacuum Oil Co., Inc., 615
Sopwith Aviation Co., Ltd, 137
spark plugs
development of, with advent of 100
PN fuel, 622-625
defects of mica insulation, 622, 625
defects of porcelain insulation, 622
platinum electrodes in, used on
Hurricane and Spitfire, 623
Sparrow, Stanwood, 583
“specialists’
defined, 100
relations with engine builder, 105-
112, 118-119
controversies, 107
relations with military services, 112-
119
lack of test equipment, 106-107
reasons for eliminating, 107-108
reasons for preserving, 108-112
conclusion: to be preserved, 112, 121
“specialties,” defined, 100
specifications, by government, see:
design specifications
fuel specifications
performance specifications
speed-density, see:
fuel-metering system
fuel injectors
speed of airplanes
cost of, in power, 487
limits on, studied in Germany, 383-
384
Speer program, 437
Standard Oil Company (Indiana), 598,
632, 655

Standard Oil Company of New Jersey,
602, 607, 611, 616
Standard Oil Development Company,
587 f, 608
starters, electric, 120
Steel Products Engineering Corpora-
tion, 516, n. 11
see also carburetors, SPE
Steelman, John R, 35, n. 12
Stern, W. J., 329, 330, 331
Stewart-Warner Corporation, 519, n. 15
Stodola, A., 454
Stromberg Motor Devices Co.
enters aircraft carburetor field, 101,
511 :
obtains monopoly, 101
developments, see carburetors,
Stromberg
merged in Bendix Aviation Corpora-
tion, 517, n. 13
Sun Oil Company, 615, 635
Sunbeam Motor Car Co., 126, n. 7
see also Engine Index: Arab
surplus, war, effect on development
in Britain, 199, 200-201
in U, S., 160, 172
superchargers, aerodynamic develop-
ment of,
by RAF and RAE, 139, 144, 208,
223-224
by Rolls Royce, 223-228
by DVL, 507
in U. 8., 102-103, 501-507
by G.E. solely before 1935, 501-502
by Wright, 107, 502-505
by Pratt & Whitney, 107, 305, n. 7,
504-506
by NACA, 506
lag caused by ignorance of perform-
ance, 508
see also: compressors, centrifugal, de-
velopment of; diffusers
superchargers, efficiency of
British
ca, 1915, 223
ca. 1930 (Kestrel), 208, 225
ca. 1940 (Merlin), 228
in 1945 (Merlin), 241
German, 225, n. 29, 386, 387, 507
inferior to British, 298
U. S., 441, 455, 456, n. 17, 481, 501-
503
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inferior to British in 1920s, 193-
194
inferior to British in first half of
1930%s, 102, 481
equal to British by 1939, 503, n. 19,
507
superchargers, performance of
affected by carburetor, 106, 538, n. 37
engine builders unaware of
in Britain, 225-226
in U. S., 103, 111, 501-502, 505-506
superchargers, production of, by G.E.,
108, 504
superchargers, gear-driven, early use of
on Raf la, 223
on Raf 8, 132, 223
eliminated from Jaguar in 1919, 134
restored to Jaguar ca. 1923, 139, 146
backed by British Air Ministry, 203
introduced by Rolls Royce, 203
on Kestrel, 207-208, 223
on R, 212, 213, 225
on Napier V-12, 206
on R-1454, 180
on P-2, 185
on Wasp, 193
on Mercury, 144
on Jupiter, 146
superchargers, gear-driven, mechanical
development of, 132, 144, 180, n. 22,
223
easier on radial than on in-line, 674,
n. 14
superchargers, gear-driven, two-sided
on Eagle XVI, 204
on Kestrel, 207
on Rolls Royce R, 212
superchargers, gear-driven, two-speed
development for use with improved
fuels, 627-628
Farman drive for, 220
on Cyclone, 502
on Kestrel, 219
on Merlin, 219-220
superchargers, gear-driven, two-stage,
54
earliest development and production
of, on R-1830, 305, n. 7
recommended by RAE, 229
on Merlin 30, 229-231, 309, 674, 675
on V-1710, 30, 309
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superchargers, gear-driven, variable-

speed, 309

superchargers, turbo, development of

originated by Buechi, 328

early, in France, 328

by RAF and RAE, 224, 328

by British engine builders, 120, n. 1,
224

dropped by British Air Ministry,
202, 203

by General Electric, financed by
U. S. Army, 30, 120, 252, 328-329,
441, 455-456, 630, n. 10
side-type, 673

by TEC, supported by U. S. Navy,
454-457

by DVL, 387

by BMW, 387

difficulties in, 157, n. 37, 224, 229

metallurgy more important than
aerodynamics, 441

result satisfactory in U.S, by 1935
except for controls, 229, 279, n. 18,
329, 674

for Diesel engines, 387, n. 16, 390,
n. 24

superchargers, turbo, development of

bucket materials for, 494-497
importance of, 329, 440-441

superchargers, turbo, engines equipped

with, in Britain
Condor, 202
Jupiter, 145, n, 37
Lion, 206, n. 5
Napier V-12, 206
Kestrel, 229

superchargers, turbo, installations of,

in 1. S

first service-test, on P-6, 673

first production, on PB-2, 673

unsuccessful, on P-12, 673

first successful, on air-cooled engine,
674,n. 15

on B-17 and P-47, 675

removed from Hawk and P-39, 257-
258, 279, 303
effect on V-1710 development,

29-30, 257-258, 279, 303, 308

superchargers, turbo, production of,

329 and n. 9, 674

superchargers, turbo, run as gas turbine

GE, 485-486



General Index

TEC, 456-457
superchargers, turbo, utility of
dependent on controllable-pitch pro-
pellers, 202, 224, 630, n. 10
attitude of U. S. tactical officers
toward, 38
attitude of U.S. engine builders
toward, 120
supercharging
deficiency of American Army fighter
engines in, 30
effect on compression ratio, 569
liquid-cooling better suited to than
air-cooling until late 1930’s, 251,
669-670, 672-674
most important factor in develop-
ment of high PN fuels, 595
supercharging, sea-level
problems of, 669
rare before 1929, 214
Supermarine (Vickers-Armstrong, Ltd,
Supermarine Works)
begins work on jet-propelled aircraft,
372
see also Airplane Index: F 7/30, Spit-
fire

tanks, self-sealing fuel
developed at Wright Field, 640
effect on, of
aromatic fuels, 640-641
xylidine, 642-643
Taylor, C. F., 191
Taylor, P. B., 261, n. 10
TEC, see Turbo Engineering Corpora-
tion
tetraethyllead, see fuels and fuel com-
ponents, lead
Tedder, Air Vice-Marshal Arthur W.,
352
temperature, inlet, effect on efficiency
of gas turbines, 327
Tillinghast, Capt. T. E., 556, 585, 591
Tinling, J. C. B., 336, 337, 340, 346, 347
Tizard, Henry T., 341-343, 356, 580-581
Townend, H., 679
Townend Ring, 679
Transcontinental Air Transport, 262
Transcontinental & Western Air, 537
transport, civilian, see airplanes, ci-
vilian transport

Turbo Engineering Corporation
formation of, 455
development by, of
supercharger for R-2800, 470, 507
turbosuperchargers, 456-457, 470,
506-507
turbojet, 457, 470, 472
study by, of gas turbines, 456
factory set up, 457, 470
turbine, centripetal
used on Heinkel engines, 377
advocated by Birmann, 454
steam unit tested, 455
turbines, efficiency of
Power Jets in 1938, 351
German, in 1938, 387
Welland, 433
004, 433
in PT-1, 478
turbines, gas, see gas turbines
turbo-blowers
blast furnace, 326
Houdry process, 326
turbojets
patented by
M. Guillaume, 324, 485
H, von Ohain, 377
F. Whittle, 334; expires, 336
see also gas turbines (aircraft), jet
propulsion
turbojets, British
development of, 333-376
Air Ministry’s attitude toward,
339, 345, 352
compared with German, 429-439
turbojets, German
development of, 377-428
life of, compared with reciprocating
engines, 400, n. 35
military utility of, 429
compared with British, 434-435
rated in terms of thrust at 560 mph
at sea level, 411, n. 47a
to be produced also as turboprops
and ducted fans, 404
turbojets, U. S.
development of, 440-479 passim
attitude of U. S. Navy toward,
456-457, 461, n, 20, 470-471
earliest proposals for, 445, 448,
460-461, 486
reasons for lateness of, 480-493
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compared with British in 1942, 464,
466
turboprops
almost only form of turbine con-
sidered in U, S. in 1930’s, 444, 484
not practical in 1930's, 484
earliest development in U. S.
by Lasley, 443-444
by Northrop, 445
ir}]terest diminishes in U, S., 471-472,
477
type tests, administration of, 72

Udet, Ernst, 388, n. 20, 304, 395, n. 30,
397

Union Carbide and Carbon Corpora-
tion, 495

Union Carbide and Carbon Research
Laboratories, 495, 496

United Aircraft Corporation, 285, 632

United American Bosch Corporation
foreign ownership eliminated, 540
see also fuel injector, Bosch

Universal Cyclops Steel Corporation,
495

Universal Oil Products Company, 655,
703

valve gear, automatically lubricated,
23-24,179-181
valve gear, enclosed
on P-2, 185, 190
on Wasp, 190
on Whirlwind, 191
on R-1750, 192
valves, development of materials for,
621-622
valves, internally cooled
development of, 196-198
importance of, 268, n. 3
essential with 100-PN fuel, 621
use of, on
Kestrel, 209
Rolls Royce R, 213
Lawrence L and J, 197
Whirlwind, 191-192
R-1750, 192
Vane, H. T., 206
vapor locking, 600
Veal, C. B., 601
Velox boilers, development of, 326
Viale, S. M., 133

vibration, torsional
in Dragonfly, 131, n. 18
serious problem in 1920’s, 147
progress in understanding made in
Bristol Mercury, 144
eﬂ'fzz on, of Farman reduction gear,
noi4;olved by Armstrong Siddeley,
Vickers, Ltd, 128
Vinson-Trammel Act, 195
visibility
inverted arrangement of IV-1430
used to secure better, 273
of air and liquid-cooled engines com-
pared, 254, 680
Voigt, Woldemar, 392
volatility, fuel
Army and Navy specifications con-
cerning, 660 f.
conflict between engine and oil in-
dustries regarding, 661-662
defined, 567
effect on carburetor icing, 573
reduction of, during war years, 660
versus supply, 660-662
von Ohain, Hans, 377, 378, 397, 406,
408, 409, 489
vulnerability of air- and liquid-cooled
engines compared, 254-255, 690-691

Wagner, Herbert, 379, 380, 381, 383,
395, 484, 489

Walther, Helmut, 382, 385

War Production Board, 634

Wasielewski, E. W., 460

water-alcohol injection, see injection

water-cooled engines and water cooling,
see liquid-cooled engines and liquid
cooling

Waukesha Motor Company, 587, 605,
638

weight
of American and British air-cooled

engines, compared, 51-54
of cooling system, see cooling system
of axial and centrifugal gas turbines
compared, 430, n. 3

weight of air- and liquid-cooled engines,
compared, 251-253, 256-257, 666-675
in U. S. in 1922, 170-171
in U. S, in 1943, 676-678
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General Index

reason for use of air-cooled engines on
civilian transports, 211, 256, 689-
690
weight-carrying military aircraft,
256
fighters, 170, 256
Weinberg, Fred, 177
Weinrich, Helmut, 393-395
Weir, G. and J., 344, 345
Weir, Sir William, 130 and n. 16, 344,
n. 16
Wellner, see Saechsische Metallwaren-
fabrik
Westinghouse Electric & Manufactur-
ing Company
development of gas turbines for
ship propulsion, 459
member of Durand Committee, 458
see also Engine Index: 194, 19B
Whetstone, development facilities at,
364
Whitman, W. G., 632
Whittle, Air Commodore Sir Frank,
333-342, 343, 347, 349, 358, 377, 489
Whyte, L. L., 337, 339, 343, 344, 346
Wilkinson, G. S., 124
Wilks, Maurice, 359, 361
Willgoos, A. V. D., 187, 188, 192, n. 34
Williams, R. D., 336, 337, 340, 346, 347
Wilson, Lieut.-Commander E. E., 184,
185, n. 25, 290
Wilson, R. E., 586, 632
Wimperis, H. E., 71, n. 71
Wright Aeronautical Corporation, 157,
555, 598, 606
formation and original capital of, 158
merger with Lawrance, 175
merger with Curtiss, 260, n. 10
annual engineering expenses of, 268
cooperates in development of
carburetors, 106, 110, 519-520,
523, 525-526; considers de-
veloping own, 517

fuel injectors, 534
competition of, with
Curtiss, 172, 182
Pratt & Whitney, 262
development by, of
cylinder-casting
n. 39
engines, air-cooled
early attitude toward, 63, 06,
184-185
forced by Navy to develop 200-
hp., 28
assigns greater part of resources
to, 262
two-row, 686-687
see also Engine Index:

technique, 148,

Cyclone R-1510
Cyclone, R-2600

compound  R-3350
P-1 Simoon
P-2 Whirlwind
R-1

engines, liquid-cooled
twin-vee, 287, 288
Army ceases to support, 265
see also Engine Index:

H-2120 g
Hispano-Suiza (Wright) V-1800
R-2160

superchargers, 102, 502-505
results equal to any after 1939,
481
turbojet, negotiates for license to
build, 453-454, 486
use of silver-lead bearing by, 111
Wright Field
cost of operating, 267
see also Army, U. S,
Wright-Martin Aircraft Corporation,
158,177, n. 18
Wiirttembergische Metallwarenfabrik,
417, n. 57
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