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The grounded shield (99) prevents undesirable induction between
the primary and secondary circuits. When the oscillation test button
(107) is closed the tickler coil is short-circuited; this enables the oper-
ator to ascertain if the circuit is in a state of oscillation. A elick indi-
cates that the circuit is oscillating.

The remainder of the receiving circuit, consists chiefly of a standard
two-stage audio amplifier with jacks (114-118-122) in each stage, and
individual filament rheostats (109-117-121). Either the detector, first
stage, or two stages, may be used for reception of signals. A crystal
detector may be employed by connecting it to binding posts on the
panel provided for that purpose (not shown in the diagram). To aid
in adjusting the crystal detector, and to test the set in general, the
buzzer circuit (95-96-97) has been provided. It is inductively coupled
to the aerial by the pick-up coil (974).

In operating the I.P. 501 receiver the filament rheostats should be
turned on, and the small * send-receive ’ switch on the receiver panel
placed in the ‘ receive ” position. The coupling between (89) and (98)
should be tightened, maximum primary condenser capacity used, and
minimum secondary condenser capacity and minimum tickler coupling
employed. These adjustments place the receiver in the * listen in ”
or ‘“ stand by ”’ position.

When tuning for spark signals or 1.c.w. the primary and secondary
inductance switches are turned until the desired signal is heard, and
both inductances (89-100) and condensers (92) and (111) are adjusted
for maximum signal strength. The coupling between the primary and
secondary should be loosened as much as possible. When tuning for
c.w. signals the tickler knob should be turned until the circuit is oscil-
lating. The links 91, 102 and 106 are provided so that extra loading
inductances may be used for long waves (a long wave attachment is
usually provided for use with this receiver).

Storage Battery Charging Panel.—To charge the batteries switch
(3) is closed in the correct position and the six-pole switch (24) is thrown
to the left. The circuit breaker is now closed with the left hand and,
at the same time, the iron plunger (17) is pushed up with the right hand
to release the trip. Current will flow from the positive side of the line
through contacts (4 and 5), through the overload coil (6), through the
charging resistors (7) and (8), simultaneously through the two battery
banks (9 and 10), through the ampere-hour meter (11), and back to the
negative side of the line. If the supply voltage becomes excessive when
charging, the circuit breaker will trip, thereby preventing damage to the
storage batteries. Current will also flow through the contacts (14 and
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15) on the rear of the panel, through the limiting resistor (16), through
the underload coil (17) and back to the negative line.

When the batteries become fully charged the black needle on the
ampere-hour meter (11) will reach the vertical position, thereby short-
circuiting coil (17), releasing the iron plunger, causing it to trip the cir-
cuit breaker. A small amount of current will then flow through the
trickle charge lamps (12 and 13), keeping the battery on a very slow
(trickle) charge, otherwise the batteries will slowly discharge. To dis-
charge the battery the six-pole switch (24) is thrown to the right. This
connects both banks (9 and 10) in series, giving 120 volts. When the
batteries are on charge they are connected in parallel.
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A

Aerials (see Antennas)
Aeronautical radio range stations, 859
Aireraft radio installation, phantom view
of, 883
Airport radio telephoue and telegraph
transmitter, 871
Airway, 885
A.C. operated receivers, 418
Alternating current, 111-166
alternation of, 117, 283
capacity effect of, 122
choking effect of, 125
current square law, 145
cycle of, 116
effective current of, 144
effective value of, 144
effective voltage of, 144
free a-c., 591 ®
frequency of, 112, 117, 138, 142, 629
inductive reactance to, 124
impedance of, 148
lag and lead of, 116
ohmic resistance of, 125
parallel and series resonance in, 155
parallel problem in, 151
phase of, 119
power factor of, 126, 149
resistance in, 131
resonance of, 120, 150
root mean square (RMS) of, 147
self-induction in, 134
series problem in, 152
time period of, 117
watt power expended in, 147
zero angle lag of, 126
Ambient temperature compensation, 933
Ammeter, 106
antenna r.f. type of, 671
r.f. type of, 810
Amplification, 400
Anmplifier, 273
harmonic type of, 749
intermediate type of, 603
main power type of, 603
speech type of, 602, 942
Antennas, 538 to 566
anti-node of, 558
beverage type of 554
bi-lateral type of, 540
brush discharge of, 550

cage type of, 550
computing the fundamental wavelength
of, 548
condenser type of, 553
corona effect of, 550
directional type of, 863
fan type of, 546
feeder line to, 560
fixed type of, 880
fundamental wave of, 540
ground system of, 5563
harp type of, 546
heat loss of, 555
height of, 566
Hertz type of, 732, 736
inverted “ L’ flat top type of, 547
insulation test of, 545
loop type of, 822
measurement of inductance and capacity
of, by substitution method, 543
multiple tuned type of, 554
natural frequency of, 542
node of, 558
pole type of, 881
power of the radiated wave of, 556
radiation of, 554
ship type of, 551
short wave types of, 730
strut type of, 881
“T" type of, 547
trailing type of, 880
transmission line of, 950
tuning inductances of, 582
types of, for aircraft, 880
umbrella type of, 546
unilateral type of, 540
vertical type of, 881
wave type of, 554
Antenna changeover switch, 797
Antenna coupling and tuning unit, 918, 949,
967
Antenna series condenser, 296; 813
Antenna transfer switch, 812
Antenna tuning condenser, 296
Antenna tuning inductance, 295, 541
Anti-noise microphone, 879
Arc transmitters, 799 to 816
arc converter used with, 806, 808
back shunt method of signaling with, 801
chopper used with, 812
coupled compensation method of signal-
ing with, 802
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models “K” and “Q" types of, 804
motor-generator used with, 805
note-varying variometer used with, 813
relay key used with, 810
signaling with, 801
theory of operation of, 814
Armature, 70
drum-wound, 71
lamination, 72
lap-wound, 70
Atoms, 9, 203
Atmospheric absorption, 564
Audio-frequency amplifier, 199
Autodyne circuit, 768
Aviation radio (see Radio aviation)

B
Beacon stations, characteristic signals
transmitted by, 1025
Beacon receiver for aireraft, 885
Beacon station, 857
Beam transmission, 565, 756
Beat frequency, 199
Beat receiver, 358
Bellini-Tosi goniometer, 844
Bonding in aircraft, 880
Bound charge, 171
Broadcast transmitter,
tion of, 623
Broadcast transmitter, type 1-B, 1-kw., 908
antenna coupling for, 918
antenna coupling and tuning unit for, 949
component units of, 922
cooling system for, 921
frequency control of, 916
frequency range of, 908
general operating instructions for, 954
power supply for, 908
protective devices employed in, 917
schematic diagram of, 910
station maintenance of, 958
transmission line for, 950
vacuum tubes used in, 908
Broadcast transmitter, type 50-B, 50-kw.,
960
exciter-modulator unit for, 971
frequency range of, 960 ’
low power rectifier and automatic con-
trol unit of, 968
main power rectifier for, 984
operator's control unit for, 986
power control unit for, 985
protective devices for, 964
remote control speech input equipment
for, 1005
schematic diagram of, 962
speech input equipment for, 992
station power equipment for, 987
studio equipment for, 994
type of circuit for, 960
vacuum tubes used in, 960
5-kw. amplifier for, 975
50-kw. amplifier for, 977

popular descrip-
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C

Capacity, distributed, 557
Carrier current, 196
Carrier frequency, 633, 693
Cathode-heater tube, 425
Cells, dry, 20
Characteristics of receiving tubes, 1024
Characteristic signals of radio beacon
stations, 1025
Characteristics of transmitting tubes, 1018
Characteristics of variable mu and pentode
tubes, 1919
Charging panel, 90, 1003
Choke coils, 135, 384, 390, 507
grid r.f. type of, 672
plate r.f. type of, 672
Chopper, 803, 812
Colpitts oscillator, 642, 698
Commercial broadcast transmitters, 602-633
Commercial telegraph transmitters, 602-633
Commercial tube transmitters, 664-722
ET-3626 type of, 675
ET-3626-A type of, 682
ET-3626-B type of, 683
ET-3627 type of, 697
ET-3628 type of, 664, 1033
ET-3638 type of, 710
ET-3650 type of, 715
Commutation ripples, 503
Complete ship-board radio
1033
operation of, 1034
Condenser, antenna series type of, 543, 813
brush discharge of, 5§13
blocking type of, 735
breakdown voltage of, 729
bridging, 331
bypass type of, 260, 384, 672
capacity of, 167
charge and discharge analyzed, 178, 184
compressed air type of, 510
coupling of, 389
dielectric of, 167
dielectric absorption of, 513
dielectric constant, 184
dielectric hysteresis in, 513
electrolytic type of, 498
filter arrangement of, 507
fixed and variable types of, in combina-
tion, 191
grid excitation type of, 657, 671
grid input condenser, 657
grid use of, 266
high voltage type of, 509
Leyden jar type of, 509
losses in, 513
low voltage type of, 509
mica type of, 511
oil type of, 511
paper dielectric type, 512
parallel arrangement of, 186
plate blocking type, 671
protective, 63

installation,
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series arrangement of, 188
series type of, 543, 813
short wave type of, 728
stopping use, of, 266
trapping use of, 266
Conductance of a circuit, 25
Conduction current, 209, 347, 361
Conductors, 173
Constant current system of modulation,
618
Continuous waves (C.W.), 194
Cooling system for power tubes, 921, 943,
968
Counter electromotive force, 44
Counterpoise, 553
Coupling, auto transformer type of, 598
capacitive type of, 517, 599
close coupling, 315, 600
conductive coupling, 313, 638
critical, 472
direct capacitive, 518
direct inductive coupling, 313
effects of, 317
impedance type of, 622
inductive type of, 734, 741
loose coupling, 314, 601
magnetic type of, 517, 734, 741
resistance type of, 622
tight coupling, 600
transformer type of, 599, 622
Crystals, 305, 893, 932
oscillator, 893, 932, 972
quartz, 603
rectifier, 305
Crystal controlled transmitter, 741
Current flow, 111
Current square law, 145
Curve diagrams, logarithmic curve, 75
principle of, 74
sine curve, 77
straight line curve, 74

D
Damped oscillations, 304
Damping, 526, 783
excessive damping, 593
Damped waves, 779
Damped wave transmitters, 779
Decibel transmission unit, 1013
Deck insulator, 562
Decrement of damping, damping factor or
damping constant, 595, 797
Decremeter, Kolster type of, 596
Detection, condenser method of, 360
power method of, 255, 339
Detector, 307
self-heterodyning type of, 356
space charge type of, 809
Dielectric, 192
absorption loss in, 556
absorption of, 561
Dielectric constant of various gases, liquids
and solids, 1023
Direct current, pulsating, 114

1041

Direction finder, automatic compensator
used with, 826
Bellini-Tosi goniometer type of, 844
circuit of, 825
figure-of-eight diagram, 840
how ship’s bearing is obtained with, 823
important tests and maintenance of, 832
indicator used with, 827
line sense features and sense antenna of.
830
loop used with, 822
obtaining exact direction of distant send-
ing station with, 848
principle of unilateral bearing illustrated
with cardioid or figure-of-eight pat-
tern diagram, 849
RCA type of, 822
receiver amplifier system of, 828
single loop type of, 843
unidirectional characteristics of, 846
use of cardioid curve, 849
Discharger, non-synchronous type of, 793
quenched type of, 794
synchronous type of, 794
Discontinuous waves, 779
Displacement current, 213
Distributed capacity, 122, 128, 319, 557
Divided circuits, 23
Double beam directive type transmitter,
864
Dynamotor, 54, 898

E

Eddy currents, 73, 791
Edison storage batteries, 96-101
Electric motor, 41
Electrical prefixes, 21
Electricity by chemical action, 17
Electrodynamic loudspeaker, 452
pot magnet of, 456
Electrolytic rectifier, 735
Electrolyte, 86 .
Electromagnetic induction, 26, 27, 28, 129
Electromagnetic waves, analogy of wave
motion, 592
audio-frequency component of, 621
broad wave, 586
carrier frequency, 621
continuous waves, 590, 631
damped waves, 589
induction of, into receiving aerial, 634
propagation of, 723
pure wave, 584, 797
radio-frequency component of, 621
reflection, refraction and deflection of,

sharp wave, 584, 805

undamped waves, 590

velocity of, 541

wavelength formula of, 757
Electromagnetism, 12
Electromotive force, 16
Electrons, 9, 193

carrier of electricity, 207
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drift, 210 :

effect of heat upon, 206

emission of, 207

free, 111, 209, 491

loose, 209, 491
Electron theory, 9, 202
Electrostatic field, 169, 192, 519
Elimination of hum, 422
Emergency transmitter, 715
Emission current, 213
Engine-driven generator, 897
Exide storage batteries, 80-96
Ezxponential horn, 451
ET-3626 tube transmitter, 675
ET-3626-B tube transmitter, 683
ET-3626—A tube transmitter, 682
ET-3627 tube transmitter, 697
ET-3627-A tube transmitter, 701
ET-3628 tube transmitter, 664, 1033
ET-3638 tube transmitter, 710
ET-3650 tube transmitter, 715
ET-3653-A tube transmitter, 875
ET-3655 short wave transmitter, 773
ET-3656 short wave transmitter, 769

F

Fading, 562
Fairlead, 882
Federal arc transmitters, 799816
Feeder lines, 560
Feeder wires, 560
Field rheostats, 55
Figure-of-eight diagram, 840
Filter reactors, 135
Filter systems, 424, 487
“brute force’ type, 504
oscillograms of output of, 506
Fog signal stations of the U. S., chart of,
819
Four-electrode vacuum tube, 432
Frequency meter, 109, 569
Frequency versus wavelength, 1031, 1032
Frictional e ectricity, 17
Fusing effects of current on copper wire,
1024

G

Galvanometer, 105

Generator, 33
alternating current type of, 34, 38
armature of, 39
collector rings of, 39
compound wound type of, 47
determination of frequency of, 37
direct current type of, 34, 40
engine-driven type of, 897
field magnets of, 39
field rheostat of, 39, 45, 805

operation of, 35

series wound type of, 46
shunt wound type of, 45
strength of magnetic field of, 37
underlying principles of, 34
wind-driven type of, 897

INDEX

Goniometer (see Direction finder)
Grid leak, 268

Grid of vacuum tube, 216
Ground station for aviation, 905
Ground waves, 561

H
Harmonics, 559
Hartley oscillator, 638, 690, 724
Heaviside-Kennelly layer theory, 562, 723,
758
High Mu, 201
Heising system of modulation, 617
Helix, 30
Heterodyne, 199
Holding magnet, 62
Hot-wire ammeter, 108
Hum elimination, 422

I

Ignition shielding in airplanes, 880
Impedance, 525
Impedance coil, 127, 390
Inductance, aerial tuning type of, 671

antenna loading type of, 810

antenna tuning, 541

astatic winding, 301

bank winding of, 300

basket weave type of, 766

calculation of, 164

concentrated, 541

duo-lateral coil, 2909

flat layer solenoid type of, 766

formula for calculating, 163

honeycomb coil, 209

in parallel, 164

in series, 164

loading, 458, 671

Lorenze type of, 766

lumped, 541

mutual, 569, 583

plug-in type of, 767

primary type of, 671

r.f. coils, 301

solenoid type of, 766
Inductive reactance, 132
Insulators, 173

deck type of, 552
Intermediate frequency amplifier, 199
Intermediate frequency, 338, 376
Ions, 205, 209, 492
Ionization, 205, 209

principle of, 491
IP-501 receiver, 467
IP-501-A receiver, 470

K
Key relay, 704, 798, 810

Kilo, 21

Kolster decremeter, 596

L
Laminations, 402
Laws of charged bodies, 169
Laws of induction, 132
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Lead cell storage battery, 80-90
Lead sulphate, 81
Left-hand rule for determining the direction
of rotation of a motor armature, 43
Left-hand rule to find direction of rotation
of a d-¢. motor, 72
Lenz’'s law, 29
Linear power amplifier, 1007
Lines of force, residual, 46
Loading inductance, 296, 810
Lodestone, 5
Logarithmic decrement, 591
Logarithmic decrement of damping, damp-~
ing factor or damping constant, 591
measurement of, 588
Loudspeaker, 447
electrodynamic type of . 452

M
Magnets, 5 .
attraction and repulsion of, 15
permanent, 11
temporary, 11
Magnet wire, dimensions, lengths and re-
sistances of cotton enameled type
of, 1021
dimensions, lengths and resistances of
silk-covered type of, 1022
Magnetic, attraction, 5
coercive force, 12
coercivity, 12
density, 7
field, 6
flux, 12, 132
induction, 8, 10
Magnetic, lines of force, 6
permeability, 12
reluctivity, 12
remanence, 12
retentivity, 12
saturation, 10
strain, 132
Magnet ¢ pick-up, 456
Magnetism, 5
law of, 7
residual, 46
Magnetomotive force, 439
Master oscillator, 603, 630, 873
Meissner oscillator, 637 .
Mercury-vapor rectifiers, 967
Meters, ammeter, 106
frequency meter, 109
galvanometer, 105
hot-wire ammeter, 108, 570
thermo-couple type of, 570
voltmeter, 105
wattmeter, 107
Metric system, 1024
Microphone, 605, 608, 994
anti-noise type of, 879
carbon type of, 610
condenser type of, 610, 894, 994
double hutton type of, 613
magnetic type of, 610
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Midget receiver, 420
Modulated continuous wave, 196
Modulated oscillator, 661
Modulation, 632, 919, 967
depth of, 622
percentage of, 623, 1012
tone, 693
Modulator, 196, 278, 936, 973
Modulator exciter, 928
Molecules, 8, 202
Monitoring rectifier, 948
Motor, 33, 41
chopper type of, 709
with differential winding, 48
Motor-generators, 49
care of, 65
Crocker—Wheeler type of, 52
General Electric type of, 51
Holtzer—Cabot type of, 53
Motor starter, hand, 56
automatic, 57
Mutual inductance, 320, 569
Mutual induction, 28

N

Neutralizing, 409, 647, 750, 1011

Neon tube, 737 )
Non-synchronous spark discharger, 793
Normal atom, 204

0

Ohm's Law for glternating current, 140
Ohm's Law for direct current, 21
Oscillating cireuits, methods of coupling,
651
Oscillation period, 567
Oscillator, 193, 279, 345, 605
Colpitts type of, 642
Hartley type of, 638
Meissner type of, 637
quartz crystal controlled type of, 744
series feed type of, 726
~shunt feed type of, 724
tuned-grid tuned-plate circuit of, 644
tuned-plate circuit of, 643
Oscillograph, 527

P

Parasitic oscillations, 690
Parallel and series resonance, 155
Pentode tube, 430
Percentage of modulation, 623, 1012
Phonograph pick-up, 456
Piezoelectric, 608, 745

control of, 636
Plain aerial spark discharger, 576
Plate reactor, 390
Plate rectification, 255, 339
Pointer-type course indicator, 866
Polarized cell, 18

means of preventing polarization, 19
Positive ion, 209
Power factor, 157
Power metering, 988
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Potential, 175

Potentiometer, 309

Propagation of radio waves, 293

Protective condensers, 63

Pulsating current, a-c. and d-c. component
of, 654

Pure wave, 584, 797

P-8 spark transmitter, 785

Q

Quartz crystal, 288, 603, 607, 747
care of, 748
harmonics of, 749

Quenched spark discharger, 794

R

Radiation, 554
Radio aviation, 855-907
aeronautical radio range stations, 859
airport radio telephone and telephone
transmitter, 871
airway, 855
antennas used with, 880
beacon station, 857
communication receiver for, 891
double-beam directive type transmitter
for, 864
ET-3653—-A transmitter for, 875
ground station for, 905
phantom view of typical plane installa-
tion, 883
radio range, 855
radio range beacon, 858
radio range station, 857
radio range transmitter, 870
remote control for, 902
telephone and telegraph transmitter for,
871
Radio compass (see Direction finder)
Radio field intensity, 565
Radio-frequency power amplifier, 935, 972
Radio pelorus (see Direction finder)
Radid position finder (see Direction finder)
Radio range, 855
Radio range beacon system, 858
Radio range station, 857
Radio runge transmitter, 870
Reactor, 127, 135
iron core plate type of, 605
modulation plate type of, 605
Receivers, aperiodic, 405
autodyne, 340
beacon type of, 885
broad and sharp tuning, 413
capacitively coupled, 332
chopper, 336
communication type of, for aircraft, 891
8-tube super-heterodyne, 371, 418
electrostatically coupled, 332
feed-back action of, 348
five-tube tuned r.f. receiver employing
regeneration, 407

INDEX

heterodyne receiver with external oscile
Iator, 364
homodyne, 340
inductively coupled, 461
inductive feed-back, 341
IP-501 type of, 457, 939
IP-501-A type, 470
midget type, 420
neutralizing procedure, 410
reflux action in, 366
regenerative, 333
regenerative amplification, 377
regenerative beat Treceiver using grid
detector method of detection, 344
selectivity of, 414
self-heterodyne, 340
sensitivity of, 414
short wave types of, 760, 892, 899
gsix~-tube tuned r.f. receiver single dial
control, 404
super-heterodyne, 333, 418
super-heterodyne with second harmonic
oscillator, 366
three circuit tuner, 385
tikker, 336
tuning elements of, 297
tuned r.f. regenerative, 333
zero beat, 340
106-D type, 473
Rectification, full wave, 423, 493
half-wave, 424
plate method of, 255, 339
Rectifiers, electrolytic type of, 735
dry metal type, 498
full wave type, 423, 735
gaseous tube type, 490
half-wave type, 424
hot-cathode type, 489
monitoring type of, 948
single phase full wave type of, 659
theory of, 485
thermionic type of, 744
tungar Type, 493
Reed converter, 867
Reed indicator, 868
Regenerative amplification, 377, 465
Relation of natural wavelength, frequency
and inductance, capacity product in
condenser circuits, 1026
Relay key, 704, 798, 810
Remote control for aireraft, 902
Remote control.speech input equipment,
1005
Resistance, grid leak type of, 672
Residual magnetism, 46
Residual lines of force, 46
Resistor, 126
Resonance, electrical, 120, 572
plotting a resonance curve, 584
resonance curve, 588
Right-hand rule to find direction of induced
em.f. in generator arrhature, 72
Rotary converters, 54
for filament supply, 672
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S
Saturation point, 399
Screen grid vacuum tube, 426, 908
Self-heterodyning, 351
Self-heterodyning detector, 344
Self-inductance, 128
Self-induction, 134
Series-parallel circuit, 24
Sharp wave, 584, 797
Shield grid vacuum tube, 426, 908
Short wave adapter, 778
Short wave condenser, 296
Short wave transmission and reception,
723, 892
Sine wave, relation to 2 xf, 141
Single circuit tuner, 313
Solenoid, 30
Skip distance effect, 562, 758
Sky waves, 561
skipped distance effect of, 724
Space charge, 213, 346, 360, 899
Spark discharge, analysis of, 781
principles of, 780
Spark frequency, 308
Spark gap, non-synchronous type of, 793
synchronous type of, 794
quenched type of, 794
Spark transmitters, 779-798
P-8 type of, 785
relay key used with, 798
tuning of, 787
Speech amplifier, 602, 942
Standard time chart, 1017
Stand-by adjustment, 329
Static charge, 192
Static electricity, 17
Static voltmeter, 176
Storage batteries, active material in, 81
assembly of Edison type, 97
capacity of, 87
care’ and operation of Exide lead-acid
types, 95
care of Edison type, 99
charging Edison type, 98
charging of, 88
charging panel for, 90, 1003
chloride type, 85
construction of Edison type, 96
Edison type, 96
electrolyte of, 86
fundamental aetion of, 80
general construction of Exide type, 82
ironclad type, 84
lead cell type, 81
reaction of charge and discharge in
Edison type, 99
apecific gravity of, 86
types of, 80
Super-heterodyne receiver, 366

T

Telephone receivers, 437
ampere-turns of, 439
balanced armature type of, 442
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Tickler coil, 342, 378, 464, 469, 479
Time chart of the world, 1017
Transformers, audio-frequency type of, 398
air core type, 788
closed core power type of, 791
filament heating type of, 672
hysteresis in, 501, 791
intermediate frequency type of, 397
open core power type of, 792
power type for plate potential, 672
radio-frequency type of, 394
ratio of the transformation of power in,
793
step-down type of, 32
step-up type of, 32
Transient phenomenon, 530
Transmission range, 561
Transmission unit, 1013
Transmitters, elementary function of, 303
Tone modulation, 693
Trigonometric functions, 1020
Triode valve, 215
Tripping magnet, 62
Tuned circuit, 524
Tungar rectifier, 101
charging principle, 103
tungar bulb, 101
Tuning, 523, 631, 673
fine type of, 582
rough type of, 582
two-spot, 357
Two-electrode vacuum tube, 201

U

Units of electricity, 20
Ampere, 20, 111, 131
Coulomb, 20, 111
Farad, 21, 184
Henry, 20, 135
Joule, 21
Meg, 21
Mho, 25, 290
Microfarad, 185
Micromho, 290
Millihenry, 21
Ohm, 20, 131
Picafarad, 185
Volt, 20
Watt, 21

Unilateral bearing, 849

Untuned circuit, 524

v

Vacuum tubes, a-c. component of, 222
a-c. filament type, 421, 425
a-c. types of, 422
amplification factor- of, 289
amplifier use, 273
as a voltmeter, 291
audio detector, 200
audio-frequency amplifier, 199
biasing the grid, 246

cathode-heater type, 228, 425
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characteristics of receiving types of, 1024

characteristics of transmitting types of,
1018

characteristic of variable mu and pentode
tubes, 1019

detector, 198, 248

d-c. component of, 222

filament circuit of, 226

filament heating of, 227

first detector, 200

five-electrode type of, 430

four-electrode type of, 426

gases in, 492

gas effect in, 230

grid circuit of, 226

grid condenser, 266

grid conduction current, 268

grid current in, 224

grid of, 216

grid leak, 268

grid leak, grid condenser method of
detection, 261

grid-voltage versus plate-current char-
acteristic curves, experiment, 240

hard type of, 214, 230

in parallel, 655

in push-pull, 771

intermediate frequency amplifier, 199

intermediate power amplifiers, 631

master oscillator, 603

measurement of characteristics, 288

modulator, 195

modulator tubes, 605, 936, 973

mutual conductanece of, 289

one way conduction in, 214

oscillator, 193, 279

parallel connection of, 669

pentode type of, 430

plate action in, 233

plate and filament action in, 233

plate circuit of, 226

point of saturation, 231

power amplifier, 194

power amplifier types of, 622

power tubes, 281

push-pull arrangement of, 199

radio-frequency amplifiers, 198

reactivation of, 232

rectifier tubes, 423

rectifier, 306

saturation point of, 233

-second detector, 200

INDEX

screen-grid types of, 426, 908
shield grid type of, 426, 908
short wave type of, 740
soft type of, 214
space charge in, 231
straight amplifier, 278
super-control screen-grid type of, 434
two electrode type of, 201, 214
three electrode type, 215
used as oscillators, 605
vacuum of, 230
variable mu type of, 419, 434
voltage regulator type, 501
Vacuum tube coupling, 386
impedance coupling, 390
push-pull, 386
resistance coupling, 386
cascade coupling, 386
transformer coupling, 392
Variable mu tube, 419, 434
Variometer, 302
Variometer, note-varying type of, 813
Variocoupler, 315
Vector diagrams, 148, 150
the reference vector, 148
Visual beacon indicator, 862
Voltage divider, 487
Voltaic cell, 18
Voltmeter, 105
Volume control, 404

w

Water rheostat, 69
Wattmeter, 107
Wave-changer switch, 673
Wavelength versus frequency, 1031, 1032
Wavemeter, 569
exploring coil of, 569
for tuning a transmitter, 581
types of, 575
uses of, 576
Wave trap, 415
Western Electric aviation apparatus, 894,
906
‘Wheatstone bridge, 571
Wind-driven generator, 897

1-B 1-kw. broadeast transmitter, 908
50-B 50-kw. broadcast transmitter, 960
106-D receiver, 473

operation of, 480



