PrErace e e e e e e e e e e e s .
List or SyMBoOLB , . . . . . . e e e .
Cuarrer [
INTRODUCTION
BroTroN
1. Classification of Vaenum Tubes . . . . . . . . . . . .
2. General Considerations . . . . . . . . .
3. Briel Historical Sketeh . .
Cnarrer 11
MOLECULES, ATOMS, AND ELECTRONS
4, Matter . . . . . . .
5. Kinetic Theory .
6. Mean Free Path.
7. Vaguum. . . . . .,
8. Atoms .
9. Molecules.
10, The Electron .
11. Electric Field ahout an I‘H(‘( tron -
12. Moving Electron and Its Magnetic Pl(‘ld
13. Vorees Acting upon a Moving Eleetron . . . . . . . .
14. Collisions hetween Electrong and Molecules . . . . . . .
15. Resonance.
16. Ionization. P
17. Reflection of El(‘t,trons and Se( ondar_v hmm%mn ......
Cuarren 111
CONDUCTION OF ELECTRICITY
18. The Conventional Dircetion of an Electric Current.
19. Metallic Conduction . . . . . .
20. Electrolytic Conduction. . . .
21. Gaseous Conduction . . . e e
22. Conduction in a High Vﬂ.{'uurri ......
23. Cathode Rays.
24. Canal or Positive Rays . . . . . . . . e e e e e
25. Positive-ion Current . . .
26. The Current-voltage C}mractonstlcs of Condu(-tora . .
27. Variational or Incremental Conductance and Resistanes, . . .

CONTENTS

ix

FPace
vil

KIX

L]

17
17
18
20
20

24
26
26
26
28
29
a1
a2

35
36

a7
45
46
47
48
48
92



CONTENTS
Cuarrer TV

EMISSION OIF ELECTRONS

BECTION

28.

29.
30.
31.
32,
33.
34,
35.
3G,
37
38.

39.
40.
41.

42,
43.
44,
435.
46.

47.

48,

Three Sources of Electron Emission., . . . . . . .
I. Thermionic Emission. .
Maxwell’s Distribution of Velocities |
Work Function .
Mechanism of Emlasmn
Emission #s. Temperature,
Trurther Considerations Conceerning tho ‘Nork I'unt‘ t,l(m .
Contact Potential aud Its Relation to the Work lunction. . .
Determinetion of the Work Funetion and Constant A .
Emission vs. Voltage | R
Voltage Law for Plane Surfa.(,ea .
Variation of Ifield Strength, Velocity, and Clmrg‘ Donmty mt,h
Distance, for Plane Electrodes. . -
Voltage Law for Cylindrical Plate .
Compaurison of Voltage Laws for Plane and (‘ylmdrl(,a,l Platos
Variation of Field Strength, Velocity, and Charge Density with
Distance, for Cylindrical Electrodes . . .
Effect of Initial Velocity of Emission.
Characteristic Surface of Diode . e
Characteristic Curves of Diode. . . . .,
Curves of Tpos. Iy . . R
Cold-cathode Emission . . . . . .
I1. Seconduary Emission. :
Essential Facts Concerning Secondary Ennssnon
III. Thotoelectric Emission . . .
Essential Facts Concerning Photoelectrie Emlssmn

CrHaPTED ¥

P.\GE
55

55
55
56
58
it
62
63
ity
L]
67

71
72
74

78
75

a3
83
86
859
9
092
092

PRACTICAL SOURCES OF EMISSION AND SOME GENERAL

49,

52.
53.
b4,
55.
. Emission Constents of Oxide-coated Cathodes.
57.
58.

PHYSICAL ASPECTS OF VACUUM TURES

Common Types of Emitters.
I. Filaments of Pure Metals

. Tungsten Filaments |
51,

Tantalum Filantents . . . . . . .
I1. Oxide—coated Cathodes .
The Farly Oxide-costed Cathode.
Mechunism of Emission from Oxlde-c(mtod Catlmdes
Location of Active Metal |
Activation or the Initial Redu&flon of the Ar'ﬂvo Metdl

Preparation of Oxide-coated Cathodes .

95
95
96

. 102
. 102
. 102
. 103
. 104
. 105
. 108

109

Eleetrical and Radiation Characteristics of Omdo coatt‘d Cathodes 112



CONTENTS , xi

SreTION Baar
III. Metal Filaments Having an Adsorhed Monatomic
Filin of an Electropositive Metal, . . . . 114
59, Discovery and Mechanism of Imission of Adsorbed Monntonm
Films, . . . . P ¥4
60. Activation of Thorlatod Tungstcn l'daments ...... .. .. 115
61. Emission Efficiency. . . . e e e e e e e e e e 122
62. Cooling of Ends of Pllamout ..... I b=
3. Voltoge Drop along Filament . . . e e e e 127
64, LEffect of Space Current on Filament Currcnt, D ..+
65. Equipotential Cathodes. . . . e e e ... 132
66. Magnelic Effeet of Currcot through T‘1lam<,nt, ....... .. 132
67. Effect of Gaseous [onization on Plate Curreut . . . . . . . .. 133
68. Sehottky Effect or " Schroteflekt™ . . . . . FO O 1
69. The Cold Electrodes . . . . . . . . . . . . . .. . ... . 136

Cuarter V1

NOMENCLATURE AND LETTER SYMBOLS

70, Fundamental Scheme of System of Symbhols, . . . . . . . . . 139
71. Bpecial Bymbols . . . . . . . . . .. ... L. . ... 140
72. List of Symhols . e e e e e e e e e e A £ 3
73. Illustrations und Examples . . . . . . . . ., ., ., ... . . 141

CuarTer VII
THREE-ELECTRODE TUBE OR TRIODE

74. The Equivalent Diode . . . . B £
75. Curves of Constant Total Space Current R 3
76. General Treatment of the Triode. . . . . s e e . . .. . 153
77. Static Charneteristic Curves of the Triode. . . . . . . . . . . 153
78. Time Lag in Vacuum Tubes. . . . . . . . . . . . ... . . 162
79. Varintional Characteristics of Trodes. . . . . e e e e . .. 184
80. Further Study of the Aection of the Grid. . . . . . . I
81. Dependsuce of u on Dimensions of Electrodes . . . . . . . . . 180

52. Effect on u of Non-uniform Dimensions of a Triode. . . . . . . 186

CuarTER VIII
FUNDAMENTAL CONSIDERATIONS PERTAINING TO TRIODES

1. Equivaleut-cireuit Theorems . . . . . . . . ., , . . 192

83. Equivalent-plate-cireuit Theorem. . . . . . . . e e 102

84. Equivalent-grid-cirenit Theorem. . . . . . . . . . . . . . . 198

#5. Equivalent Cireuits of the Triode . . | 197
86. Alternative Equivalent Cireuits of & Trlodc WLth Con sta.nt. (‘urrent

Generator. | . e e e e e e .. 199

II. Path of Opemtlng Pomt D 1)

87, Bteady-curreni Problem. . , ., . e e e e e e e e e e . 201



99,
100.
101.
102,
103.
104.
105.
104,

107.
108,

109.

110,

111.

xii CONTENTS
BECTION — —~

§8. Varying-current Problems. R, = Rs. @-Point on the Plane
Region of the Characteristic Surface . . ., . . . . . . .

89. Varying-current Problem, F. ¢ B.. Q-point on the Plane
Region of the Charneteristic Burface . .

0. Varying-current Problem When Z Hag a Remst&ncc Ee. # Rb,
and a Reactance. §-point on the Plane Region of the Char-
acterigtic Surface. ., . . . e e e e e

91, Yaryving-currcnt Problem, Rb = Rp, Q-point on a Curved
Region of the Charactenistic Surface . . . . . . . . . . |

92, Varying-current Problem, B, » 7. Q-point oo o Curved
Region of the Characteristic Surface . | . .

93. Varying-current Problem. Effeet of Grlcl-urt.ult Rcmstanw
Be=Re Rs = Rs.

III. Power Rela.tmns in Tnode C1rcu1t.s

84, Conditions of Power Interchange between the Grid a.nd Plu,te
Cirguits.

95. Power Relations w1t.h No Powcr Intcrchangc bct,ween the Gnd
and Plate Circuits . . . . . .

~ 96. Non-supply of Power by Fu,tmous Volt.agc . .

97. Power Relations Whoen Power Interchange Exists hc’(.wccn the
Grid and Plate Cireuits,

98, Condition for Maximum Iower Output for Constunt E

Caarrer I[X

Pace

. 203

204

. 206

. 207

209

. 210

213

213

. 216

220

. 222
. 226

DYNAMIC MEASUREMENT OF TRIODE COEFFICIENTS

General Considerations in the Measurcment of Triode Coeflicients
Measurement of » and %, when¢ =0 . | .
Measurement of w, when 4, =0 . , . . . .
Measurement of w,. .

Measurement of k.

Measurement of k,.

Measurement of ¢5. . .

Measurementof &, . . . . . . . . .

Cuarrern X

EFFECTS OF GAB IN A TRICDE

General Effects of Small Tracesof Gas . . . . . .

Effccts of Trace of a Gos on the Static Ch.am.ctcrmtm Curves of a
Triede .

Eficets of Small Tra.ccs of Gﬂ.s on t.he Dyna.mlc Churautcnstlc
of a Triode . . .

Static Characteristie Curvcs of o Soft Tnode for Nagatlve Platc
VYoltages . e e e

The Tonization Gauge ........

228

. 230
.. 233
.23
. 235
. 237
.. 2397
. 240

242

246

250

. 253
. 259



CONTENTS

Cuarter XI

INPUT AND OUTPUT ADMITTANCE OF A TRIODE

SecTioN

112,
113.
114.
115.
116,
117,
118.

119,
120.

121,
122,
123.
124,

125.
126.

127.

128,
129,
130.

131.
132.
133.
134.
135.
136.
137,

138.

Tnput Admittance for ¥Yery Low Frequencies, and When &k, = 0 .
P . 2067

.. 200
. 272

. 274
. 274
. 281

Tube Capacitances. e
Measurement of Tube Capswltn.n(‘es e
Total Input Admittance of & Triode . .

Total Internal Output Admittance of a Tnodc
Aperial Examples of Tnput and Qutput Admittances of a Tnode
Exteusion of the Equivalent-plate-eircuit Theorem.

Cuarrer XIIT
LOW-POWER AMPFLIFIER

Classification of Amplifiers .,
Causcs of Wave-form Distortiou. . L
I. Amplifiers with Special Plate I.Od.d‘i .
Amplifiers with Resistance Load . . . . . . . .
Amplifier with Induetive Load. . . .
Amplifier with Tuued Load . . . .
Amplifier with Transformer Load. ..
II, Conditions for Maximum Power . . . ..
Meaximum Power Qutput Wheu Tube and E,; Are leen .

Maximum Undistorted Power Qutput When Tube and Ey Are

Given and B» = Rb.

Maxlmum Uudistorted Power Output When Tube and E Arc
. 309
. 309

IIT. Special Problema ........
Use of Yacuum-tube Ampliier with Thermocouple
Study of Special Amplifier of Fig, 161.

Comparison of Tuned Circuit and Tuned Transformer a8 Pla.te
. 313

Load . . .. .. ..

CrarrEr XIIT
REGENERATION WITH TRIODES

I. Regeneration for Bmall Amplitudes, . . . . . . . .
Regeneration with Inductive Coupling. Tuned Grid Circuit .
Regeneratiou with Inductive Coupling. Tuned Plate Cireuit .
Regeneration with Capacitive Coupling. .

Regeneration with Capacitive Coupling. Tun cd Gnd Clrcult
Regeneration with Capacitive Coupling. Tuned Plate Cirenit.
The “Tlra-audion” Regenerative Cirenit.

Regeneration with Resistance Coupling and w1th Negatlvc-

. . 330
LS|
. 332

resistance Deviees . . . -
II. Regencration for La:rge Amplltudes .......
Theory of the Method . . e .

xiii

Param

242

. 284
.. 285
. 28R
. 288
L. 293
. 254
. 298
. 306

306

306

311

. 315
. 316
. 322
. 324
. 325
. 329

330



xiv CONTENTS
HreTroN
139, Experimental Determination of Characteristics of Triode for

Regeneration with Large Amplitudes . . . . . . . .

Cnarren XIV

PAUE

. 341

REGENERATION IN COUPLED CIRCUITS WITH SMALL SIGNALS

140.
141.
142.
143.
144,
145,
1486,
147,

148,
149.

152.
153.
154,
155,

156.
157.

158.

159.

164,

161.
162,

I. Theory of Two Magnetically Coupled Cirenits without
Regeneration . . . Lo
Derivation of the Currents in Coupled Clrcmts .
Conditions for and Value of Maximum Secondary Curront
Conditions for and ¥alue of Max. Max. Secondary Current . .
Study of the Spuce Model for Secondary Current.
Sections through the Space Model for Secondary Currcnt
Conditions for and Value of Maximum Secondary Voltage. . .
Locus of Max. Max. Sccondary Voltage.
Vulue of Max, Max. Secondary Voltage. .
I1. Theory of Magnetically Coupled Clrcults w 1th RLp;ener-
ation in the Secondary Circuit . . .
Derivation of the Currents in Coupled Circuits mth chencmt.lon
Conditions for and Yalue of Max. Secondary Current with Con-
stant Regenerative Effect.

. Conditions for Oscillation at Frcquencx mo/2n' wlth Constant

Regenerative Effect. . . . ., . . .

. Conditions for Oscillation at Any Frequcncy m/?wr mth Const mt
. 372
. 373

Regenerative Effeet. . . . . . . e
Oscillation-boundary Curve. Case a, Comtant Mo
Values of the Equivalent Resistunce and Reactance.

Chanpes of Frequency of Oscillution of Sccondary Circuit Caused
by Tuning Pimary Circuit for Casea. Drag Loop. Detection
of Resonance .

Conditions for Oscﬂln.tlon at Any I‘rcqul,ncy © / 2'Jr W 1th C‘onstant
Regenerative Effect.  Case b, Constant Resistance.

Oscillation-boundary Curve., Case b, Constant Resistance .

Changes of Frequency of Oscillation of Sccondary Circuit When
Tuning the Primary Circuit. Case 5. . .

Conditions for snd Value of Max. Secondary Cun’ont wlth Varlable
Regenerative Effcet. . . . . . _ .

Conditions for Oscillation &t any }"requcncy w/21r Osc1]la,t.10n
Boundary Curve with Variable Regenerative Effect. . . .

Experimentally Determined Boundary Curves.

Crarren XV

COMBINATIONS OF TRIODES A3 LOW-POWER
RESISTANCE-COUPLED AMTLIFIERS

Fundamental Theory of Resistance-coupled Amplifiers . . |
Casc 1. Resistancc-coupled Amplifier at Low or Audic I‘rc—
GUeneies. . . . . . ..o o ... . .. .

. 344
. 344
. 346
. 347
. 348
. 355
. 359
. 360

363

364
364

369

369

375

377

. 380
. 382

384

386

. 387
. 394

397

. 402



CONTENTS XV

BECTION Prove
163, Experimental Determination of the Performance of a Resistance-
coupled Audio-frequency Amplifier. . . . . . . . . . . . . 409
i64. Use of Common Plute Battery., . . . . . . . . . . . . .. . 42
1G5, Case 2. Idrect-current Amplifier . . , ... . 413
166. Kallirotron:; Regenerative Rbmsifmce-coupled Ampllﬁer A 3 X
iG7. Case 3, Resistance-coupled Amplifiers ot High Frequencies. . . 415
CuarteEr XVI
COMBINATION OF TRIODES A8 LOW-POWER
IMPEDANCE-COUPLED AMPLIFIERS
168, Fundamental Theory of Impedanec-coupled Amplifier. . . . . | 417
169, Case 1. Impedance-coupled Amplifier at Low or Audio }‘re—
quencies, . . . . . . . 420
170. Experimental Dr‘tormmatlon of thc Performa,nct. of an lmp(’dan(,e-
coupled Amplifier at Audio Frequencies. . . . .o.od22
171. Case 2. Impedance-coupled Awmplifier at High krequenmes .. 423
172, Experimental Determination of the Performance of Impedance-
coupled Amplificr at Radic Frequencies. . . . . . . . . . . 425
Cuarter XVII
COMBINATIONS OF TRIODES A8 LOW-POWER
TRANSFORMER-COUPLEDD AMPLII'TERS
173. Fundamental Theory of Transformer-coupled Ampliier, . . . . 427
174. Casc 1. Limiting or Ideal Case. Cpn = 0; Cypyy = 05 gogneyy = 0 432
Cron
175, Case 2, (rpalpnw)® < < 1; r,m} < <1y Fagnay = 03
CL“*£‘~")’<<1...,.......“......434
Folnt1)
176, Case 8. (rpCrmw)? < < 1,r,,ﬂf"“ < <1 ——-_C“‘"“’“’)* > 1. 435
Fulint1)
177. Case 4. (rpnCona)? < < 13 rj,uf < <1000 ... ... 436
Cr; .
178. Case 5. |geguenloeguanedl < < 1; ~‘—+"“’)2 <l 137
Folas1)
Lr f n
179, Case 6. g”"‘c’:" Rl NN P M)z <<l . ... ..438
ol nt1) Folni1d
z
"":mpi’" Lr(n+l) (Cu(n+l)w)
. : 1; < 1; ;
180, Case 7 Lon > > gg(,‘“‘,(,( iy Detman) > 1;
|ya(ﬂ+l)f«s(..+1}w\ < <1 ... .. 440
181. Discussion of the 3pecial Cases. . . . . . . . . I ]
182. Transformer-coupled Amplifier at Low or Audio Prcqucnmca .. 442
183. Experimental Determination of the Performance of a Transformer-
coupled Amplifier at Audio Frequeneies. . . N i
184. Transformer-coupled Awplificr at High or Radlo Proquenucs R % 3a



xvi

CONTENTS

Cuarrex XVIIT

METHODS OF REDUCING ENERGY INTERCHANGE BETWEEN

GRID AND PLATE CIRCUITS OF A TRIODE.
“NEUTRALIZATION"

HecTiON Paon
185. Effects of Energy Interchange between the Grid and Plate Circuits

of o Triode . . . . . 454
186. Causes of Energy Iutercha.nge hetween the I’late und (xmd Cm,mts
: ofaTrode . . . . . . . . . .. .. .. ... ... . .465
187, Reduction of Cauwse 1. . . . . . . . . . ., . .. .. .. . 4565
188, Reduction of Cawse 2. . . . . . . . . . . . .. . .. .. . 458
189. Reduction of Causc 3. . . . . . . . . . . . . . . ... .. 456
190. Reduetion of Cause 4. - £
191. Reduction of Causes 5 nnd 6 ....... B G
192, Group 1. Balancing the Feed-hack V()Ita.ge Due to CIJrJ Y £t
193. Group 2. Balsncing the Fecd-back Current. . . . ... 466
194, Experimental Method of Setting Neutralizing Capamtance ... 476
195. Methods of Testiug the Degree of Neutralization. . ., . . .o 477

CHartER XIX
SMALL-SIGNAL DETECTION BY A DIODE

196, Two-terminal Detector with No Load, Unmodulated Signal . | 481
197. Two-terruinal Detector in Series with Impedance. Unmodulated

Signal, . . .. . .. Y £
198. Detection of Modulated S:gnal First Method . . . . . . . . 490
199, Detection of Modulated Signal. Second Methed., . . . . . . . 492
200. Dctection with More than One Moedulation Frequeney . . . 405
201, Summary of Important Facts Concerning Small-signal Detectlon 496
202. Qualitative Physical Picture of the Action of « Nonlincar Circuit

Element. . . . . . .. Y 1 i}
203. Low-frequency Conmderatlons 11
204. High-frequency Considerations. . . . . . PR 1]
205, Comparison of DHode Detectors . . . . ... . . bho2
206, Experiruental Determination of Detectlon Coefﬁuent B 1
207. Tests of Cerlain Crystal Detectors. . . . . . . . . . . . . . 509

CHartER XX
SMALL-SIGNAL DETECTION BY TRIODE

208. Genecral Theory of Detection by Tricde, Unmodulated Signal . 512
209. Ceneral Theory of Detection by Triode. Modulated Signal. . . 516
210. Grid-circuit Detection, Discussion. . . .1
211. Experimental Method of Testing a Grid- clrcult Detector . b
212. Plate-circuit Detection. Discussion . . . . R P4
213, Experimental Measure of Plate-cireuit Detectmn Ce 531
214, Recapitulation. Summary of Grid- and Plate-circuit Detectlon 532



CONTENTS xvii

CrartErR XXI

THEORY OI' THE OPERATION OF NONLINEAR CIRCUITS WITH
LARGE ELECTRICAL VARIATIONS WITH SPECIAL
REFERENCE TO DETECTION WITH LARGE SIGNALS

BECTION Piue
215. Introduction. . . . . . ... . . 535
I. Simple Undnrlymg I’rm('lplc of th[* Mt*thod . 111
216. Method. . . . . . B36
II. Applic atlon of thr\ Thmry to 'I\vo tormlnal D(‘VICL . . 538

217. Smubmdal E.M.F, Impressed in Circnit Containing Diode.
=k ... T 1.

218. MOdll].ttE‘d E. M 1r Impressed in Circnit Containing Diode,
BE=F..... 542

219. Two Sinusoidal Voltnges Df Nearly tho Sa,me I"requenvy Impressed
in a Cireuit Contsining & Diode, the Amplitude of One Being
8mall in Comparison with the Amplitude of the Other. & = E.

Heterodyne Detection . ., . 547

220. Two Sinusoidal Voltages of Wideh Dlﬂ'erent krequenues Im-
pressed in o Nonlinear Circuit. § = B. Modulation . . . . 548

221. When the Characteristic Curve of the Nonlincar Element Alone
I[s Known, . . . 5490

222, When the Resmtance R Is Dlﬁerent for St('acly and Altemahng
Currents. R=RK . .. ... . . . . . . . . . . ... b5
223, Bpecial Case of Fig, 294(d) . . . ., . . .. . . . . . 5bb
III. Applieation of the Theory to Tl’lOdL‘ e 559

224, Oppratmn of Tricde with Nonlinear Plate-current Curw'
Re=Ru . .. .. . . . . . . . bR
225. Path of Operation of a Trlodo Whon R;, ;r! Rp, o 580

22G. Operation of 2 Triode When the Nonlinear Characteristic ]*: in the
Grid Cireuit Only . . . . . 561

227. Operation of & Triode When the NOnlmear C}mract('rlst,lcs ()f Both
Grid and Plate Circnits Are Effective. . . . . . . . . . . . 562
IV. Examples of Application of Theory. . . . . . . . . 562
228. Expmple 1. . . . . . . . D 4 24
229, Example 2. . . . . . . . Y 7
220z, Exampled . . . . . . . . e e e B % Y

Cuarrer XXII

EXPERIMENTAL TREATMENT OF DETECTION AT HIGH
SIGNAL VOLTAGES

230, Plate-circuit Deteetion . . . . . . . . . . .. ... ... . bb5
231. Gnd-circuit Deteetion . . |, ... . . 573
232. Comparison of Plate-circuit and (Jrld {:n‘cmt Detoctlon ... . . 581
233. Vacnum-tnbhe Voltmeters . . . . . . 582

234. Errors in Indication of Yacuum-tube Voltmotor Due to Varlatlon
of Wave l'ormm, . . . . . ., e e e e e e e e e .. . BBG



xviii CONTENTS

Cparrer XXITTT

TETRODES AND PENTODES

SECTION Paage

I. General Theory of Multicleetrode Tubes . . . . . . . Bs8s
235. Gencral Equations for Multiclectrode Tubes, . . . . . . . . . 588
236. The Tetrede, . . . . . . . . . . . . .. ... ... .. 53
237. The Pentede. . . . . .. . ... . DY
238. Internal Capacitances of Mu]tlelectrod(‘ rl ubcs ..... ... . b9t

II. Tetrodes. . . . . D ¢ ¥
239. Tetrode with Space-charge (xl'ld ...... 121
240. Tetrode with 8creen Grid. . . . . C . .. .. . BuB
241. Characteristic Curves of Sereen-grid Totrodc ........ .. 549
242. Bcrsen-grid Tetrode as p Negative Resistance . . . . . . . . . 502
243. Screen-grid Tetrode as a Class A Amplifier . . . . . . . . . . 603
244. Screcn-grid Tetrode as Detector . . . . . . L. . .. .. . 6GO5
245. Tetrode with Sccond Grid Connected to Pla.te ..« .. . . . BOS5
246. Tetrode with Two Grids Connected. , . . . . . . I ;A

IT1. Pentodes . . . . . . O 111
247, Pentode with Suppressor Grid. . - . . . . . . . . . . . . . 609
248. Pentode with Space-charge Grid . . . . . . . . R 1B

IV. Special Tubes . . . . . 1Y |
249. Variable-u-tube . . | T 10
250. Low-grid-current Tube ..... e 3 £

ApPENDIX A

THEORY OF SUPERIMPOSED CURRENTS

1. Path of Opecration for Superimposed Currents . . . . . . .. . B23
2. Power Relations | e . . . . . ... . . D25
3. Effect of Harmonics upnn the Path O « 1
4. Resistance a Function of Current. . . . . . . . . N £
ArreENDIX B
METHOD OF TESTING AN AUDIO TRANSFORMER
1. Test of Voltage Ratio of an Audio Transformer . . . . . . . . §20
2. Messurement of Lo/L . . . . . . . . . ... . L. .. . 632
3. Meagurement of L,. . . . .. .. .. . 633
4. Determination of the Coefﬁclcnt 0f Couphng T .. . . 63
5. Measurement of the Distributed Capacitances ) and Cg ... . 635
6. Determination of the Ratios Bi/Lyw and BofLee . . . . . . .. 636
7. Constants of a Particular High-grade Audio Transiormer . . . . 639





