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CROSSTALK 

carrier system. NI 143 

control 68 
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CROUSE-HINDS 

CROUSE -HINDS EXPLOSION -PROOF HOUSING 96 
Crowe, P. P. illus 151 

CRYSTAL(S) 
barium titanate, growing 480 
dielectric coefficients 312 
diffusion, effect of temperature 

gradients on 197 

elastic coefficients 312 
grown from the melt 

solutes distribution 143 

hexagonal 
magnetostriction and anisotropic energy, der- 

ivation of 480 
ions 

electronic polarizabilities 240 
orthormbic 

magnetostriction and anisotropic energy, der- 
ivation of 480 

piezoelectric coefficients 312 
predicted effects of temperature gradients on 

diffusion in 68 

quartz 
growth. hydrothermal 399 

semiconductors 287, 289 
spheres 280 
tetragonal 

magnetostriction and anisotropic energy, der- 
ivation of 480 

Crystal Structure of Rhodium Silicide, 
RhSi (S. Geller, E. A. Wood) 426 

CuBE(s) 
n- dimensional 

switching functions 426 
Cuffaro, P. J. illus 227 
Cullum, V. H. illus 181 

Cunningham, Mrs. H. K. Testing 25 -26 
Custer, Charles J. illus 385, 388 

biographical material 388 
Regulation of the L3 Coaxial System 385 -88 

CUSTOMERS 

preference research 161 -66 
Cutler, C. Chapin Was 138 

biographical material 138 
Mechanical Traveling -Wave Oscillator 134 -38 

Cx SYSTEMS 148 -49 

D 

Daly, Miss M. R. illus 47 
Danielson, W. E. 

Minimum Noise Figure of Traveling -Wave 
Tubes with Uniform Helices 426 

Darbie, A. M. illus frontcover Nov 
Darold, J. J. illus 48 

Darrow, K. K. 
Solid State Electronics 240 

DATA -PROCESSING MACHINES See Computer(s): 
digital 

Davis, T. E. 

Electronic Relay Tester 312 

DEAFNESS, feigning 281 

Debye, P. P. 

Electrical Properties of N -Type Germanium 
240 

[10] 

Decay in Photoconductivity Associated with Deep 
Electron Traps in P -Type Silicon (J. R. 
Haynes, J. A. Hornbeck) 426 

Decilog: A Unit for Logarithmic Measurements 
(E. I. Green) 312 

DECODER(S) 
operation 431 -33 

Decoders and Markers in 4A Toll Crossbar 
(Charles G. Morrison) 431 -35 

DEFENSE See National Defense 
DEFENSE, DEPARTMENT OF 

business organization 79 

Deininger, Miss A. V. illns 362 

DELAY LINES 
ultrasonic 

barium titanate 280 
quartz 280 
transducers, quartz and barium 

titanate 143 

ultrasonic solid 
temperature controlled 197 

DENVER, Colorado 197 

Derick, L. illus 339 
Derivation of Magnetosstriction and Ani.sntropic 

Energies for Hexagonal, Tetragonal, and 
Orthormhic Crystals (W. P. Mason) 480 

Deser, Stanley 
Jewett fellowships 91 

Detached Contact .Schematics 
(J. W. Gorgas) 261 -66 

DETECTOR(S) 
semiconducting materials 285 

Determination of Impurities. in Germanium and 
Silicon (M. E. Campbell, C. L. Luke) 143 

DETROIT, MICHIGAN 

CAMA switchboard 374 
Development of the LD Radio System 

(N. F. Schlaack) 240 

DEVIATION REGULATOR 197 

Devlin, G. E. 

Structure of the Intermediate State in Super- 
conductors 426 

Dewald, J. F. 
Effects of Space Charge on the Rate of Forma- 

tion of Anode Filins 280 
Thermoelectric Properties of Metal -Ammonia, 

Sodium, and Potassium at -33° 399 

DIAD (Computers) 323 -24, 361 -65 
DIAD -An Experimental Telephone Office 

(W. A. Malthaner, H. E. Vaughan) 361 -65 

DIAL OFFICE 326 

`DIAL -PULSE SENDER'S 295 

DIAL TELEPHONE, DIALING 

automatic alternate routing 51 

circuit -holding time 25 

customer 
Englewood. New Jersey 153 -56 

foreign area customer dialing 11 -16 
governors 69 -73 
illuminated dial 235 

long distance, direct customer dialing 241 

multifrequency receiver 221 -25 
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Dial Telephone. continued 
nationwide 441 -46 

Englewood experiment II -16, 153 -56 
4A toll crossbar system 431 
multifrequency receiver 
senders 295 
signaling 148 

1953, number in use 115 

No 5 crossbar system 268 
panel dial switching system 277 
philosophy of 442 
psychological factors 26 
physical factors 26 
pulse(s) 62 -66 

governors 69 -73 
relays 226 
Traffic Department 326 
toll 

automatic alternate routing 51 

signaling 148 

DIAMOND-TYPE LATTICE See Lattice 
Dickinson, F. R. 

L3 Coaxial System- Amplifiers 68 
DIE -CASTING 

aluminum 144 -47 
machines 

"cold- chamber" machine 146 
"submerged- plunger" type 146 

DIELECTRIC CONSTANT(S) 
barium titanate 375 

Differential Phase and Gain Measurements in 
Color Television Systems (H. P. Kelly) 399 

DIFFUSION 
free to ambipolar, transition 143. 240 

Diffusivity and Solubility of Copper in Germanium 
(J. A. Ditzenberger, C. S. Fuller, J. D. 
Struthers. K. B. Wolfstirn) 280 

DIGITS) 
senders 295 
spoken 

correlatogram 360 
short term autocorrelation analysis 360 

Digital Code Wheel (J. J. J. Kernahan) 126 -31 
DIGITAL COMPUTERS See Computer(s) 
DiLullo, V. P. ilhcs 121, 122 

DIOOE(s) 
point -contact 288 
semiconductor negative resistance arising from 

transit time 312 
DISLOCATION(S) 

(in) germanium. theory 426 
Dislocations and Pla.stir Deformation (W. T. Read, 

Jr.) 68 
Dislocations in Plastically Deformed Germanium 

(F. J. Morin. G. L. Pearson, W. T. Read. Jr.) 
240 

Dislocations, or What Makes Metals So Weak? 
(W. T. Read, Jr.) 240 

Dispersion Formula for Plasma Wares 
(L. R. Walker) 197 

Dissected Amplifiers Using Negative Resistance 
(W. P. Mason. W. Shockley) 280 

"DISTANT EARLY WARNING LINE" 115 

221 25 

EISENHOWER 

Distribution of Solute in Crystals Grown from the 
Melt -Experimental (1. A. Burton, E. D. 
Kolb, W. P. Slichter, J. D. Struthers) 143 

Distribution of Solute in Crystals Grown from 
the Melt -Theoretical (J. A. Burton. R. C. 
Prim. W. P. Slichter) 143 

Ditzenberger, J. A. 
Diffusivity and Solubility of Copper in Ger- 

manium 280 
Dodge. H. F. 

Marburg lecture 307 
Doleiden, F. H. illus 448 
Domain Formation and Domain Wall Motion in 

Ferroelectric Barium Titanate Single Crystals 
(W. J. Merz) 399 

DOMAIN WALL(s) 
barium titanate single ferroelectric crystals 399 
nickel -iron ferrite, motion in 399 

Drift Mobilities in Semiconductors, Germanium 
(M. B. Prince) 143 

Drift Mobilities in Semiconductors, Silicon 
(M. B. Prince) 280 

DRILLING 

electricity 110 

DRUM INFORMATION ASSEMBLER AND DISPATCHER 

See DIAD 
Duncan, C. D. illus 117 

Dunlap. K. S illus 322 
Dunn, H. K. 

Remarks on a Paper Entitled "Multiple Helm - 
holtz Resonators" 143 

DURABILITY 

testing and measuring techniques barium titan - 
ate piezoelectric ceramic 375 

E 

ECASS See Experimental Electronically Con- 
trolled Switching System 

Early, J. M. illus 8 

P -N -1 -P and N -P -1 -N Junction Transistor Tri- 
odes 280 

EARLY WARNING RADAR NET 379 

ECHO 
suppressor 283 -84 

Echo aval Its Effects on the Telephone User 
(George M. Phillips) 281 -84 

Edson, R. C. illus 81 

Edwards, P. G. illus 158 

Effect of Cross- Section Area and Compression 
upon the Relaxation in Permeability for To- 
roidal Samples of Ferrites (R. E. Alley, Jr.. 
F. J. Schnettler) 143 

Effect of Nickel and Copper Impurities on the 
Recombination of Holes and Electrons in 

Germanium (J. A. Burton, G. W. Hull, F. J. 
Morin, J. C. Severiens) 143 

Effects of Space Charge on the Rate of Forma- 
tion of Anode Films (J. F. DeWald) 280 

Eftang. G. W. Was 142. 387 

Eisenhower, Dwight David Was 38 
desk telephone 38 
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EKVALL 

Ekvall, A. C. it /us 453, 456 
biographical material 456 
Miniaturized Transmission Transformers 452 - 

56 
ELECTRICAL ENERGY 

acoustic energy 331 

Electrical Properties of Alpha Ferric Oxide 
(F. J. Morin) 280 

Electrical Properties of Nickel Oxide 
(F. J. Morin) 280 

Electrical Properties of N -Type Germanium 
(E. M. Conwell, P. P. Debye) 240 

Electrical Properties of Silicon Containing Arsenic 
and Baron (J. P. Maita, F. J. Morin) 426 

Electrical Protection of Telephone Systems 
(W. R. Bullard, J. B. Hays, H. O. Saunders) 
426 

ELECTRICITY 

drilling 110 
ELECTRON(S) 

beams 
energy, stored 280 
fields for focusing 68 
low -voltage, spatially alternating magnetic 
periodic fields, focusing 240 
power flow 280 

cascade, secondary 
theory 360 

drilling 110 
ejection 

by ions 143 

impact 
ionization by 143 

multiplication 
(in) germanium 426 
(in) silicon 426 

positive -ion impact on the cathode of a pulsed 
Townsend discharge tube, liberation 280 
secondary 

auger peaks in the energy spectra 68 
spin resonance of donors 312 
tungsten, auger ejection from by noble gas 

ions 480 
ELECTRONS) and HOLES 

germanium 
collision frequency, microwave observation 
68 
copper impurities 143 
lineage boundaries. recombination 360 
nickel impurities 143 
photo -radiative recombination 360 

Electron Beam Focusing with Periodic Permanent 
Magnetic Fields (J. T. Mendel. C. F. Quate. 
W. H. Yocum) 280 

ELECTRON MICROSCOPE 
surface studies 426 

Electron Multiplication in Germanium at Low 
Temperature (D. A. Kleinman, I. M. Ross. 
E. J. Ryder) 426 

ELECTRON STREAM (s) 
long, cylindrical 

focusing with periodic electrostatic fields 426 
noise theorem 426 

ELECTRON TUBE(S) 
249B 100 -01 
436A 99 
baking 47 
carrier system L3 coaxial 1. 183 -87 
first transcontinental telephone line 36 
junction transistor, comparison 205 
shock damage 98 -101 
spectrophotometric methods 90 
triodes conductivity mechanisms 205 

ELECTRON TUBE CONFERENCE, Orono, Maine 319 
Electronic Computers and Telephone Switching 

(W. D. Lewis) 321 -25 
ELECTRONIC DEVICES AND APPARATUS 

behavior, study 46 
corrosion proofing 280 
failure, study 46 
ozone, parts exposed to 280 

Electronic Polarizabilities of Ions in Crystals 
(A. H. Kahn. W. Shockley, J. R. Tessman) 
240 

Electronic Relay Tester 
(A. L. Blaha, T. E. Davis) 312 

Electronic Test Set for Signaling Systems (W. W. 
Fritschi) 148 -52 

ELECTRONICS 

bulb punctures 68 
solid state 240 

ELECTRONICS RESEARCH DEPARTMENT 
tube laboratory 47-48 

Elkins, Violet M. illus 180 
Elliott, J. S. 

19 -type pad, development 381 
Ellis, W. C. 

Orientation Relationships in Cast Germanitnn 
240 

Ellis, W. S. 

Production of Acceptor Centers in Germanium 
and Silicon by Plastic Deformation 240 

Elmendorf, C. H. 
Component Engineering as Part of .System De- 

sign 480 
Emergency Transfer for Essential Services (J. H. 

Craig) 92 -95 
ENGLEWOOD, New Jersey 

nationwide customer dialing 153 -56 
nationwide dialing 11 -16 

Englewood Story (E. L. Getz) 11 -16 
Engstrom, E. W. 267 
E -I REPEATER See Repeater(s) 
EQUALIZER 

sound integrator 334 
Equilibrium Thermochemistn_y of Solid and Liquid 

Allays of Germanium and of Silicon -The 
Retrograde Solid Solubilities of Sb in Ge, Cu 
in Ge, and Cu in Si (J. D. Struthers, C. D. 
Thurmond ),143 

Equilibrium Thermochemistry of Solid and Liquid 
Alloys of Germanium and Silicon -The Solu- 
bility' of Ge and Si in Elements of Group III, 
IV card V (J. D. Thurmond) 143 

EQUIPMENT 
components durability 375 
shock damage 98 -101 
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Erving, C. H., Jr. illus 326, 389, 391 

biographical material 391 
100 -Pen Recorder 398 -91 

Erwin, Mrs. M. A. illus 303 
Esternaux, Max E. illus 298, 300 

biographical material 300 
Senders for the 4A Toll System 295 -300 

Estimation of Signal Parameters in the Presence 
of Noise (D. Slepian) 280 

E -Type Telephone Repeaters (J. O. Smethurst) 
426 

EULERIAN NUMBERS, congruences for 68 

EUROPE 
dialing, nationwide 11 

EXPERIMENTAL ELECTRONICALLY CONTROLLED 

SWITCHING SYSTEM 323 -24 

F 
FACD See Foreign Area Customer Dialing 
Factors Determining the Permanent Magnet Prop- 

erties of Single Crystals of Iron Alnico ( R. M. 
Bozorth, E. A Nesbitt, H. J. Williams) 426 

Fageant, J. 
Orientation Relationships in Cast Germanium 

240 
Falk, S. illus 326 
FARMS) AND RANCHES 

Farmer, W. J. illus 383 
Open -Wire Swing Test 383 
telephones 121 

Fegel, Arthur C. 
president, Nassau Smelting and Refining 359 

Feinstein, J. 
.Stochastic Problems in Ware Propagation - 

Part If 280 
Felch. E. P. 

Preliminary Development of a Magnettor Cur- 
rent Standard 68 

Feldmann, W. L. illus 288 
FERRIC OXIDE (alpha) 

electrical properties 280 
FERRITE(S) 

electromagnetic waves in propagation of 480 
low -loss 

application at 4000 millicycles per second 
360 

nickel -iron 
domain wall motion 399 
temperature dependence of ferro- magnetic 

line width in 240 
stressed 

rectangular hysteresis loops 68 
toroidal samples, effect of cross- section area 

and compression upon the relaxation in per- 
meability for 143 

Ferroelectric Storage Device (lecture) (J. Reid 
Anderson) 120 

Ferry Reduction and the Activation Energy for 
Viscous Flow (I. L. Hopkins) 68 

FIELD ENGINEERING CHANGES 197 
Field Problems of the Germanium Gyrator (R. J. 

Wicks) 312 
50 -MC TVI -Its Causes and Cures (F. E. Ladd) 

312 

FRANCE 

FILM (S) 
anode 

space charge, effects of, on formation rate 
280 

FILM SCANNER See Scanner 
FILTER(S) 

channel- frequency 417 
networks 417 
RC active 240 

FILTER CENTER(S) 

color timing system 17 -20 
Fine, M. E. 

Low- Tentperature Internal Friction and Elas- 
ticity Effects in Vitreous Silica 240 

Moduli and Internal Friction of Magnetite as 
Affected by the Low - Temperature Trans- 
formation 360 

FIRE CONTROL SYSTEMS 

Potentiometers 171 -77 
Fisk, James B. illus i12, 202 

biographical material 112, 202 
Acoustics in Communication 480 
Foreword on Transistors 20I -02 
National Academy of Sciences 235 
vice president in charge of Research 112 

Flannery, E. J. illus 46 
Fleckenstein, W. O. illus 322 

Fletcher. R. C. 
Absorption of Infrared Light by Free Carriers 

in Germanium 68 
Annealing of Bombardment Damage in a Dia- 

mond -Type Lattice: Theoretical 143 
Annealing of Bombardment Damage in Ger- 

manium 143 

Hyperfine Splitting in Spin Resonance of Group 
V Donors in Silicon 399 

Spin Resonance of Donors in Silicon 312 
Focusing of n Long Cylindrical Electron Stream 

by Sleans of Periodic Electrostatic Fields 
(P. K Tien) 426 

Focusing of an Electron Beans by Periodic Fields 
(A. M. Clogston, H. Heffner) 240 

FORCE(S) 
displacement 

measurements 28 
measurement 

barium titanate piezoelectric ceramic 375 
FOREIGN AREA CUSTOMER DIALING 11 -16 
FOREIGN AREA TRANSLATION 

crossbar system. No. 5 155 

Foreword on Transistors (J. B. Fisk ) 20I -02 
Formation of Black Carbon (R. O. Grisdale) 68 
FORT MEADE, Maryland 

Nike 74 -76 
Foster, F. G. 

light microscopy symposium 113 

Fracassi, R. D. illus 220 
biographical material 220 
Type-0 Carrier: System Description 215 -20 
Type ON Carrier Telephone 197 

FRACTIONAL ORDER 

legendre functions 68 
FRANCE 

telephones 57 
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FRANCOIS 

Francois, E. E. 
Adsorption of Gases and Vapors in Germanium 

426 
FREE DIFFUSION See Diffusion 
FREQUENCY ANALYZER 

sound integrator 334 
FREQUENCY MODULATION 

transmitter, see 

FRICTION 

silica. vitreous. 
240 

Frietsche, W. D. 
Friis. H. T. 

award of I.R.E. 

Transmitter(s) 

low -temperature internal, and 

illus 468 

Medal of Honor 437 

biographical material 437 

Knight of the Order of Dannebrog 478 

Fritschi, Walter W. Mus 62, 148, 152 

biographical material 152 

Electronic Test Set for Signaling Systems 

158 -152 
Frosch, C. J. dins 336. 340 

biographical material 340 

Silicon Carbide Varistors 336 -40 
Fruhner, E. T. illus 85 

Frylinck, W. A. illus 154 

Fuller, C. S. illus frontcover Jun 
Diffusivity and Solubility of Copper in Ger- 

manium 280 
Mobility of Impurity Ions in Germanium and 

Silicon 143, 240 
Mobility of Lithium Ions in Germanium and 

Silicon 426 
semiconducting materials 285 

Silicon pal Junction Photocell for Converting 
Solar Radiation into Electric Power 280 

Silicon p -n Junction Power Rectifiers and Light- 
ning Protectors 240 

Solar Battery 426 
Fulton, Thomas 

Jewett fellowships 91 

FUNGI 

ladders 188 -89 

G 

Galt, J. K. 
Motion of Individual Domain Walls in a Nickel - 

Iron Ferrite 399 
Temperature Dependence of Ferro- Magnetic 

Resonance Line Width in a Nickel Iron Fer - 
rite-A New Loss Mechanism 240 

Galt, R. H. illus 164 

Gambrell, J. B., Jr. 
What Is a Printed Publication within the Mean- 

ing of the Patent Act 360 

Garfield, O. R. Was 341, 345 
biographical material 345 
Type -O Channel Circuits 341-45 

Garn, P. D. 
Ball -and -Cup Absolute Viscometer 480 

Garrett, C. G. B. 

Self Powered Semiconductor Amplifier 399 
Surface Properties of Germanium and Silicon 

426 

GAs(es) 
explosive 

telephone set -KS -14476 type 96 -97 
flow indicator 132 -33 
pressurization 

toll cables 257 

GAS DAMS 
cold resin 

cables 257 -60 
Gas Flow Indicator, New (M. W. Bowker) 

132 -33 
GAS TUBES 

bulb punctures 68 

Gasometric Method for Determination of Hydro- 
gen in Carbon (A. L. Beach, W. G. Guldner) 
360 

Geballe, T. H. 
Ionization Energies of Groups III and V Ele- 

ments in Germanium 426 

Seebeck Effect in Germanium 312 

Geller, S. 

Crystal Structure of Rhodium Silicide RhSi 426 

Hafnium Oxide (Monoclinic) 143 

Geometrical Properties of Two -Dimensional Wave 

Motion (L. A. MacColl) 240 

Gerbore, A. E. illus 311 

GERMANIUM 
acceptor centers 

plastic deformation, production by 240 
alloys. solid and liquid 

equilibrium thermochemistry 143 

bombardment damage 
annealing 143 

cast 
orientation relationships 240 

copper 
diffusivity in 280 
solubility in 280 

dislocations. theory of 426 
drift mobilitise 143 

electron. secondary, emission 240 
(in) elements, groups III and V 

ionization energies 426 
free carriers 

infrared light, absorption 68 

gases. absorption in 426 
gyrator 

field problem 312 
holes. collision frequency 

microwave observation 68 

holes and electrons 
copper impurities 143 

lineage boundaries, recombination 360 
nickel impurities 143 

photo- radiative combination 360 
impurities determination 143 

impurity ions, mobility 143, 240 
intrinsic range 

conductivity 360 
Hall effect 360 

lattice scattering mobility 240 
lifetime, terminal effects on 426 
n -type 

electrical properties 240 
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Germanium, continued 
n -p junctions 

reverse dark current, water induced 426 

piezo -resistance effects 240 
plastically deformed 

dislocations 240 
point -contact diodes 288 
properties 289 
resistivity measurements 

(for) transistors 240 
Seeback effect in 312 
semiconducting devices 285, 287 
surface conduction channel phenomena 426 

surface properties 426 
vapors, absorption in 426 

GERMANIUM DIOXIDE arsenic in 89 

Germer, L. H. 
Arcing at Electrical Contacts on Closure Part 

1V- Activation of Contacts by Organic Vapor 
240 

Getz, Emil L. illus 16 

biographical material 16 

Englewood Story 11 -16 
Gibbs, L. L., Jr. illus 275 
Gilman, George W. 

transatlantic telephone cable. first 415 

GLASS BLOWING 

tubes 47 

GLASSY STATE, statistical theories as applied to 
143 

Goertz, M. 
Stressed Ferrites Having Rectangular Hysteresis 

Loops 68 
Goes, R. L. illus 83 

Goetz, W. G. illus 83 

Goetze, Arthur B. 

biographical material 358 
vice president- finance, Western Electric 358 

Gohn, G. R. 
Mechanical Properties of Sorse Nickel .Silver 
Alloy Strips 240 

Goll, E. J. 356 
GOLL POINT 356 
Gorgas, J. W. illus 266 

biographical material 266 
Detached Contact Schematics 261 -66 

Gorman, Paul A. il/us 436 
biographical material 436 
vice president, Western Electric 436 

Governors for Dials (W. Pferd) 69 -73 
Graham, Robert E. it /us 256 

biographical material 256 
Continuous Scanner for Televising Film 250 -56 

GRAND TURK ISLAND, Bahamas 
submarine cable 239 

Gray, M. C. 
Legendre Functions of Fractional Order 68 

GREAT BRITAIN 

telephone service 35 
telephone statistics 57 
See also Cable(s): transatlantic 

Green, E. I. 
Creative Thinking in Scientific Work 360 
Decilol : Logarithmic Measurement Unit 312 

HAFNIUM 

GREENLAND 
telephones 57 

Gregg, Eugene S. 

biographical material 398 
elected president of Westrex 398 

Greiner, E. S. 

Production of Acceptor Centers in Germanium 
and Silicon by Plastic Deformation 240 

GRID(s) 
winding 49 

Griffith, Barrett C. illus 214 
biographical material 214 
Type -O Carrier: .System Objectives 209 -14 

Grisdale, R. O. 
Formation of Black Carbon 68 

Formation of Carbon Contacts 68 

Grismore. O. D. illus. 3 

Gross, A. J. 
Purification of Antimony and Tin by a New 

Method of Zone Refining 312 
GROUND OBSERVER CORPS 17, 20 

Growth of TD -2 Radio Relay (W. L. Tierney) 
424 -25 

Guerard, J. B. 

Mechanical Properties of Some Nickel Silver 
Alloy Strips 240 

Guided -Wave Propagation through Gyrornagnetic 
Media. Part 1 -The Completely Filled Cyl- 
indrical Guide (H. Suhl, L. R. Walker) 280 

Guided Wave Propagation through Gvronragnetic 
Media. Part 11- Transverse Magnetization 
and Non -Reciprocal Helix (H. Suhl, L. R. 
Walker) 312 

Guided Wave Propagation through Gvronwgnetic 
Media. Part Ill -Perturbation Theory and 
Miscellaneous Results (H. Suhl. L. R. Walker) 
399 

GUIDED WAVES See Wave(s) 
Guldner, W. G. 

Ga.sometric Method for Determination of Hy- 
drogen in Carbon 360 

Gumley. Robert H. dim. 230 
biographical material 230 
Contact Phenomena in Sealed Containers 

226 -30 
Gurley. W. and L. E. 

digital code wheel 129 -130 
Gyorgy, E. M. 

Low Loss Dielectric. Wave ¡;aides 480 
GYRATOR. germanium 

field problem 312 
GYROMAGNETIC MEDIA 

guided wave propagation 280 

H 

Haas, Charles W., Jr. il /us 194 
biographical material 194 
No. 5 Crossbar- Marker and Transverter Test - 

ing 190 -95 
Hadley, G. E. 

Ladders and Fungi 188 -89 
Splicer's Test Point 356 

Hafnium Oxide (Monoclinic) (E. Corenzwit, 
S. Geller) 143 
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HAGSTRUM 

Hagstrum, H. D. 
Auger Ejection of Electrons from Tungsten by 

Noble Gas Ions 480 
Instrumentation and Experimental Procedure 

for Studies of Electron Ejection by Ions and 
Ionization by Electron Impact 143 

Reflection of Ions as Ions or as Metastable 
Atones at a Metal Surface 240 

Theory of Anger Ejection of Electrons from 
Metals by Ions 480 

Hall, J. B. Hoover Study Group 79 

HALL EFFECT superconductors 143. 240 
Halsey, P. J. illus 117 

Halsey, R. J. 
transatlantic telephone cable. first 415 

Hamilton, B. H. 
Transistors and Junction in Telephone Power 

Plants 312 
Hannay, N. B. 234 

Mass Spectrograph for the Analysis of .Solids 
360 

Mass Spectrographic Analysis of Solids 360 
Molded Thermionic Cathodes 68 

Hanson, A. N. 
Automatic Testing of Wired Relay Circuits 197 

Hard Rubber (H. Peters) 480 
Harnwell, Gaylord P. illus 307 
Harris, C. M. 

Speech Synthesizer 68 
Sturdy of the Building Blocks in Speech 68 

Harsha, H. V. illus 5 

Hauser. R. A. illrrs 261 

Haynes. J. R. 234 
Decay in Photoconductivity Associated with 

Deep Electron Traps in P -Type Silicon 426 
Hays, J. B. 

Electrical Protection of Telephone Systems 426 
Hazard, Miss P. M. illrrs 188 
HAZARDOUS AREAS 

telephone set 96 -97 
HEARING AIDS 

royalties 199 -200 
Heat Dissipation from Toll Transmission Equip- 

ment (J. A. Coy) 197 

HEATING See Radio Frequency Heating 
Heffner, H. 

Backward Wane Traveling -Wave Tube, 
Analysis 312 

Focusing of an Electron Beam by Periodic 
Fields 240 

HELIUM Vacuum tubes 50 

HELIX 
bifilar 

(for) oscillators, backward wave 360 
impedance 

traveling -wave tube 68 
modes, coupling of 426 
winding 49 

HELMHOLTZ RESONATORS See Resonator(s) 
HEMPSTEAD. Long Island 

transfer switching equipment, illrrs 95 

Herbert, G. J. 
Mechanical Properties of Some Nickel Silver 

Alloy Strips 240 
Herring, Conyers 

Pole of Low Energy Phonons in Thermal Con- 
duction 399 

Hersey, Ralph E. illus 156 
biographical material 156 
.No. 5 Crossbar Opens the Door to Nationwide 

Customer Dialing 153 -56 
Hershey, H. J. illus 69 
Hesselgrave, D. H. illus 348, 349 

biographical material 349 
Noise -Figure Test Set for the TD -2 Radio Sys- 

tem 346 -50 
Higher Frequencies (S. B. Wright) 68 
HILLS echoes 281 

See also Shadows around Hills 
Hoffman. E. M. illus 63 
Hogan, C. L. 

Low Loss Ferrites for Applications at 4000 
Millicvcles Per Second 360 

Hohn, F. E. 
Training in Applied Mathematics 312 

Holbrook, Roger. i/has 291 
Holdaway, V. L. 

Bulb Puncture in Gas Tubes 68 
Holden, A. N. 

.Spin Resonance of Donors in Silicon 312 
HOLDING TIME STUDIES 327 
HOLE(s) and ELECTRONS See Electron(s) and 

Holes 
Hollander, S. E. illus 6 

Honaman, R. K. 
Utility Commission Engineers. address 318 

HOOVER STUDY GROUP 79 
Hopkins, I. L. 

Ferry Reduction and the Activation Energy for 
Viscous Flow 68 

Hornbeck, J. A. 234 
Decay in Photoconductivity Associated with 

Deep Electron Traps in P -Type Silicon 426 
Howard, R. C. 

Multiplier for Analog Computers 426 
Hubbell, D. J. illus frontcover Sep 
HUDSON RIVER submarine telephone cable 358 -59 
Hull, G. W. 

Effect of Nickel and Copper Impurities on the 
Recombination of Holes and Electrons in 
Germanium 143 

Seebeck Effect in Germanium 312 
HUMAN CHANNEL TRANSMISSION 360 
HUMIDITY terminal 43 
HYDROGEN 

(in) carbon 
gasometric method for determination of 360 

Hydrothermal Growth of Quartz Crystals (A. C. 
Walker) 399 

Hyperfine Splitting in Spin Resonance of Group V 

Donors in Silicon (R. C. Fletcher, F. R. Mer- 
ritt, G. L. Pearson, W. A. Yager) 399 

HYSTERESIS LOOPS, rectangular 
ferrites, stressed 68 
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I 

IF See Intermediate Frequency(ies) 
I.R.E. See Institute of Radio Engineers 
IBM 701 See Computer(s): digital 
ICE water molecules, surface migration 143 

ICONOSCOPE 250 
Improved Design of B -Type Relay (Frank M. 

Zupa) 421 -23 
Improved Method of Measuring the Current Am- 

plification Factor Of Junction Transistors 
(F. R. Stansel) 280 

INDIUM ANTIMONIDE 
optical properties 68 

INDIVIDUAL(S) 
invention rates 9 

INDUSTRIAL RESEARCH 

national security 58 
INDUSTRIAL RESEARCH MEDAL FOR 1954 208 
INFORMATION 

forms of 
structural properties 401 -04 

noise 346 
INFRARED LIGHT ABSORPTION 

by free carriers in germanium 68 
INSTITUTE OF RADIO ENGINEERS 

committees, 1954 
members of Laboratories 350 

national convention, New York City 198 

INSTRON ENGINEERING CORPORATION 28 
INSTRON MACHINE 28, 30, inns 29 
Instrumentation and Experimental Procedure for 

Studies of Electron Ejection by Ions and 
Ionization by Electron Impact (H. D. Hag - 
strum) 143 

INSULATION 

line resistance, measurement 393 -98 
low resistance, causes 393 
(and) moisture 393 
rural distribution wire 167 -68 
soldering 41 

INSULATOR(s) 

electrical conductivity 285 -86 
semiconductors 285 

INTEGRATOR. sound 331 --35 

INTERFERENCE 

random monochrome, measurement 197 
vacuum tubes 47 

INTERMEDIATE FREQUENCY(ies) 
pads, 70 -mc 380 -82 

INTERNATIONAL BUSINESS MACHINES CORPORATION 

transmitting machine 131 

Inventing and Patenting at Bell Laboratories 
(R. Bown) 5 -IO 

IONS) 
adsorbed 

life history 426 
crystals 

electronic polarizabilities 240 
reflection as ions 

metal surfaces 240 
scattering, by polarization forces 426 

IONIZATION 
electron impact 143 

KELLY 

Ionization Energies of Groups III and V Ele- 
ments in Germanium (T. H. Geballe, F. J. 

Morin) 426 
Irby, C. W. il/us 342 
IRON ALNICO 

crystals 
permanent magnet properties 426 

J 

JACKSON, Mississippi 
television 196 

JACKSONVILLE. Florida 
television 117 

Jacobs, O. B. 
Aurora Borealis -A Defense Problem 426 

Jacoby, G. E. illus 322 
Jaffe, Hans 

Methods for Measuring Piezoelectric, Elastic 
and Dielectric Coefficients or Crystals and 
Ceramics 312 

Jahn, A. P. illns 167, 169 

Jamison, J. H. illus frontcover Oct 
Jansen, J. J. i./lus 4 

Jenkins, Reginald T. illus 331. 335 
biographical material 335 
Sound Integrator 331 -35 

Jensen, A. G. Wits 250 
JEWETT (Frank B.) FELLOWSHIP AWARDS 91 

Johnson, C. A. 
Telephone Set for Hazardous A reas 96 -97 

Johnson, J. B. 

.Secondary Electron Emission from Germanium 
240 

Jones. T. A. 
A Level Compensator for Telephotograph Sys- 

tems 68 
JUNCTION TRANSISTORS See Transistor(s) 

K 

Kahl, Henry. i //is 214 
biographical material 214 
Type -O Carrier: System Objectives 209 -14 
Type ON Carrier Telephone 197 

Kahn, A. H. 
Electronic Pnlarizabilities of Ions in Crystals 

240 
Kalin, Walter. il /us 332, 366, 370 

biographical material 370 
Universal Telephone Ringer 366 -70 

Kappel, Frederick R. 
Western Electric, president 34 

Karlin, John E. il/us 166 
biographical material 166 
Measurement of Human Channel Transmission 

Characteristics 360 
Preference Research 161 -66 

Karnaugh, M. 
Map Method for Synthesis of Combinational 

Logic Circuits 68 
Kelly, H. P. 

Differential Phase and Gain Measurements in 
Color Television Systems 399 
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KELLY 

Kelly, Mervin J. inns 208 
Centennial Science Forum. address 178 
continental air defense system need. warning 

379 
Contributions of industrial Research to National 

Security 58 -59 
electronic computers 267 
Eta Kappa Nu Association 

Eminent Membership of the 87 
honorary degrees 307 
Hoover Commission 358 
Hoover Study Group 79 
Industrial Research Institute Medal for 1954 

208 
LL.D. 307 
Schwab Lecture before American Iron and Steel 

Institute 244 
Transatlantic Cable Conferences, London 359 
transatlantic telephone cable, first 415 

Kelly, W. R. illus 475 
Kenney, Nancy T. 

Low- Temperature Internal Friction and Elas- 
ticity Effects in Vitreous Silica 240 

Moduli and Internal Friction of Magnetite as 
Affected by the Low-Temperature Trans- 
formation 360 

Kernahan, John J. J. Wits 131 
biographical material 131 
Digital Code Wheel 126-31 

Kerney, Iden 
Program Transmission over Type -N Carrier 

Telephone 197 
KETCHIKAN, Alaska 

submarine telephone cable 357 
Ketchow, Mrs. D. R. illus 301 
KEY(s) 

spring loads 27 
KEY WEST -HAVANA SYSTEM 36 -37 
King, R. A. 

Transmission Formulas and Charts for Lami- 
nated Coaxial Cables 399 

Kingsley. C. C. i/hus I11 
KINGSTON, New York 

television facilities 239 
Kinsburg, Boris J. illus 249 

biographical material 249 
Quality Control on the L3 System 245 -49 

Kleinfelder, W. C. ilkcs 409 
biographical material 409 
New Cable Splice Closure 405 09 

Kleinman, D. A. 
Electron Multiplication in Germanium at Low 

Temperature 426 
Klie, Robert H. illus, 3, 4, frontcover Jan 54 

biographical material 4 
L3 Coaxial Carrier System 1-4 

Klute. W. illus 35 
Knapp, H. M. 

Better Designing for Automatic Production, 
Lower -Cost Telephone Re /ay Highlights 426 

Koch, W. E. 
Sound Spectrograph Use for Appraising the 

Relative Quality of Musical Instruments 
143, 240 

Kohn, W. 
Quantum Theory of Cyclotron Resonance in 

Semiconductors 480 
Kolb, E. D. 

Distribution of Solute in Crystals Grown from 
the Melt -Experimental 143 

Kompfner. R. 
Backward -Wave Tubes 68 

Koonce. Miss S. E. Mus 419 
Metal Whiskers 143 

Kretzmer, Ernest R. illus 401, 404 
Amplitude -Stabilized Transistor Oscillator 

197, 240 
biographical material 404 
Redundancy in Television 401 -04 

Kuhn, John Jr., Sr. illus 44 
biographical material 44 
Solderless, Wrapped Connections 41 -45 

L 

Ladd, F. E. illus 462, 463 
50 -MC TVI -Its Causes and Cures 312 

LADDER(S) rung failure 188 -89 
Ladders and Fungi (G. E. Hadley) 188 -89 
Lander, J. J. 

Auger Peaks in the Energy Spectra of Secondary 
Electrons from Various Materials 68 

Landry, George A. 
retirement 436 

Langan, H. M. illus 98 
LATTICE, diamond -type 

bombardment damage, annealing 143 
Lattice Scattering Mobility in Germanium 

(F. J. Morin) 197, 240 
Law, J. T. 

Adsorption of Gases and Vapors in Germanium 
426 

Mechanist?, for Water Induced Excess Reverse 
Dark Current on Grown Germanium N -P 
Junctions 426 

Lawson, C. C. illus 170 
biographical material 170 
Rural Distribution Wire 167 -70 

LD RADIO SYSTEM See Radio 
LD Radio System, Development 

(N. F. Schlaack) 143 
LEAD 

superconducting 
attenuation, ultrasonic 426 

Leahy, Mrs. L. ilhts 304 
Lee. C. Y. 

Switching Functions on an n- Dimensional Cube 
426 

Legendre Functions of Fractional Order 
(M. C. Gray) 68 

Lepoutre, Gerard 
Thermoelectric Properties of Metal- Ammonia, 

Sodium, and Potassium at -33° 399 
Level Compensator for Telephotograph Systems 

(T. A. Jones, W. A. Phelps) 68 
Lewis, H. W. 

Search for the Hall Effect in a Superconductor 
240 
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Lewis, H. W., continued 
Search for the Hall Effect in a Super- Conductor- 

Experiment 143 
Structure of the Intermediate State in Super- 

conductors 426 
Lewis, W. D. illus 325 

biographical material 325 
Electronic Computers and Telephone Switching 

321 -25 
Liberation of Electrons by Positive -Ion Impact on 

the Cathode of a Pulsed Townsend Discharge 
Tube (R. N. Varney) 280 

LIBRARY( ieS) 

patent. illus 5 

Life History of Adsorbed Atoms, Ions, and Mole- 
cules (J. A. Becker) 426 

LIGHTNING PROTECTORS 

silico t p -n junction power rectifiers 240 
Lillie, R. S. 21 -22 
LIMON, Colorado, timber testing plot 290 -91 
Lindsay, R. W. 

Limon test plot 290 
LINE(s) See Telephone Lines 
Line Insulation Test Circuit (F. E. Blount ) 

393 -98 
Linvill, J. G. 

RC Active Filters 240 
RC Filter Employing Active Elements, New 

197 
LITHIUM 

ions 
mobility, in germanium and silicon 426 

Locating Conductor Faults with Sound Whistler 
(A. Majlinger) 102 -07 

Logan, R. A. 
Thermal Effects on Lifetime in Germanium 426 

Logan. T. illus 145 
LOGARII HMIC MEASUREMENTS 

decilog 312 
LOGIC CIRCUITS. combinational 

map method for synthesis 68 
LONDON, England 

telephones 57 
LONG DISTANCE 

alternate routing 52 
dialing, direct customer 241 
echoes 281 
electron tubes 183 
L3 coaxial carrier system 1 

multifrequency receiver 221 -25 
1953 increases 115 

Long -Lived Packaged Amplifier for Aircraft 
(J. G. Matthews) 462 -66 

Los ANGELES, California 
telephone communications 113 

Loss 
cable transmission 386 

Loveland, R. P. 
light microscopy symposium 113 

Lovell, G. H. 
L3 Coaxial System -Amplifiers 68 

Lovell, L. C. 
Recombination of Holes and Electrons at Line- 

age Boundaries in Germanium 360 

MAGGS 

Low Loss Dielectric Waveguides (E. M. Gyorgv, 
M. T. Weiss) 480 

Low Loss Ferrites for Applications at 4000 
cycles Per Per Second (C. L. Hogan. J. P. Schafer, 
L. G. Van Uitert) 360 

Low -Temperature Internal Friction mad Elasticity 
Effects in Vitreous Silica (M. E. Fine, Nancy 
T. Kenney, H. Van Duyne) 240 

L3 COAXIAL CARRIER SYSTEM See Carrier Sys - 

tem(s) 
L3 Coaxial Carrier System 

(R. H. Klie) 1-4 
L3 Coaxial System -Amplifiers 

(F. R. Dickinson, G. H. Lovell. L. H. Mor- 
ris) 68 

Luke, C. L. illus 91 

biographical material 91 

Determination of Impurities in Germanium and 
Silicon 143 

Spectrophotometric Analysis 88 -91 
Lumsden, G. Q. Wits 291 

Limon test plot 290 
Lundstrom, Rodney illus 310 
Luttinger, J. M. 

Quantum Theory of Cyclotron Resonance in 

Semiconductors 480 
Lutz. Mary iliums 161, 165 

Lynch, R. T. 
Molded Thermionic Cathodes 68 

M 

MF See Multifrequency 
McCann, M. R., Jr., iliums 315 
McCartney. Mrs. J. C. illus 12 

MacColl, L. A. 
Geometrical Properties of Two -Dimensional 

Wave Motion 240 
McDavitt, M. B. iliums 117 

McHugh, Keith 
patents 6 

McKay. K. G. 
Avalanche Breakdown in Silicon 280 
Secondary Electron Emission from Germanium 

240 
McKeon, Francis B. inns 61 

MacNair, D. 
Molded Therniortic Cathodes 68 

McNeely, Eugene J. iliums 34 
biographical material 34 
Vice - President in charge of Operation and Engi- 

neering 34 

Machlup, S. 

Noise in .Semiconductors: Spectrum of a Two - 
Paramteter Random Signal 240 

Maddox. H. Randolph illus 34 
A.T. &T. Personnel Relations Department Vice - 

President 34 
biographical material 34 
Laboratories Board of Directors 79 

Maggs, C. 
Magnetron Heater Design to Avoid Undesirable 

Magnetic Effects 280 
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MAGNETIC 

MAGNETIC EFFECTS, undesirable 
magnetron heater design 280 

MAGNETIC FIELD(s) 
periodic permanent 

electron beam focusing 280 
spatially alternating 

electron beams, low -voltage, focusing 68 
MAGNETITE 

friction. moduli and internal, as affected by the 
low temperature transformation 360 

11Jagnetostriction and Crystal Anisotropy of Single 
Crystals of Hexagonal Cobalt (R. M. Bo- 
zorth) 480 

Magnetron Heater Design to Avoid Undesirable 
Magnetic Effects (C. Maggs, R. L. Vance) 
280 

Mahoney, J. J. 
Type -N Carrier Telephone Deviation Regulator 

197 

MAGNETTOR 

current standard 68 
Maines. R. G. inns 174 
MAINTENANCE MEN 

type -N carrier route 272 -73 
Maita, J. P. 

Conductivity and Hall Effect in the Intrinsic 
Range of Gernaniuun 360 

Electrical Properties of Silicon Containing Ar- 
senic and Boron 426 

Majlinger, Anthony illus 107 
biographical material 107 
Locating Conductor Faults with Sound Whist- 

ler 102 -07 
Making Crystal Spheres 

(W. L. Bond) 280 
Making Tubes for Research 

(J. R. Pierce) 46 -50 
MALINGERER (s ) 

deafness 281 -82 
Maloney, Martin E. illus 243 

biographical material 243 
Centralized Aittnmatic Message Accounting 

241 -43 
Malthaner, W. A. illus 362. 365 

biographical material 365 
DIAD -An Experimental Telephone Office 

361 -65 
M ANCiAN ESE 

semiconducting devices 285 
MANUFACTURING PROCESSES 

automation 244 
Map Method for Synthesis of Combinational Logic 

Circuits (M. Karnaugh) 68 
MARBURG LECTURE 307 
MARKER(S) 

operation 431 -33 
testing 190 -95 

Martin, Frank H. illus 373, 374 
biographical material 374 
Centralized AMA Switchboard 371 -74 

Martin, William H. Plus 32 
biographical material 33 
Defense Secretary, deputy assistant 33 
Presidential Certificate of Merit 33 

Mason, Warren P. Wits 378 
biographical material 378 
Derivation of Magnetostriction and Anisotropic 

Energies for Hexagonal, Tetragonal, and Or- 
thornbic Crystals 480 

Dissected Amplifiers Using Negative Resistance 
280 

Methods for Measuring Piezoelectric Elastic 
and Dielectric Coefficients of Crystals and 
Ceramics 312 

New Techniques for Measuring Forces and 
Wear 375 -78 

Stress Systems in the Solderless Wrapped Con- 
nection and Their Permanence 399 

Mass Spectrograph for the Analysis of Solids 
(N. B. Hanney) 360 

Mass Spectrographic Analysis of Solids (A. J. 
Ahearn, N. B. Hannay) 360 

Mathematical Model for the Narrowing of Spec- 
tral Lines by Exchange or Motion (P. W. 
Anderson) 426 

MATHEMATICS 
applied, training conference 312 

Matthews. John G. illus 462, 466 
biographical material 466 
Long -Lived Packaged Amplifier for Aircraft 

462 -66 
Matthias. B. T. 

Structure of the Intermediate State in Super- 
conductors 426 

Superconducting Compounds 280 
Transition Temperatures of Superconductors 

240 
Mattke. C. F. illrrs 250, 252 
May, Allan S. illus 380, 382 

biographical material 382 
70-Megacycle IF Pads 380-82 

May, J. E., Jr. 
Ultrasonic Delay Lines, Using Quartz and 

Barium Titunrte, Characteristics 143, 280 
Mazzella, M. inns 190, 192 
Measurement of Human Channel Transmission 

Characteristics (J. E. Karlin, W. A. Munson) 
360 

Measurement of Noise with the Sound Spectro- 
graph (G. E. Peterson, G. Raisbeck) 143 

Measurement of Random Monochrome Video In- 
terference (J. M. Barstow, H. N. Christopher) 
197 

Measuring Overhead Wire Clearances (W. H. S. 
Youry) 231 

Measuring Telephone Traffic (D. H. Barnes) 
326 -30 

Mechanical Problems of Electron Tubes for L.? 

Carrier (E. J. Walsh) 183 -87 
Mechanical Properties of Some Nickel .Silver Al- 

loy Strips (G. R. Gohn, J. P. Guerard, G. J. 
Herbert) 240 

MECHANICAL SHOCK See Shock 
Mechanical Traveling -Wave Oscillator (C. C. 

Cutler) 134 -38 
Mechanism for Water Induced Excess Reverse 

Dark Current on Grown Germanium N -P 
Junctions (J. T. Law) 426 
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MEMORY ELEMENTS 361 

Mendel, J. T. 
Electron Beam Focusing with Periodic Perma- 

nent Magnetic Fields 280 
Mener, E. C. illus 28, 355 
Merrill, J. L. 

Negative Impedance Telephone Repeaters 399 
Merritt, F. R. 

Hyperfine Splitting in Spin Resonance of Group 
V Donors in .Silicon 399 

Spin Resonance of Donors in Silicon 312 
Temperature Dependence of Ferro -Magnetic 

Resonance Line Width in a Nickel Iron Fer- 
rite-A New Loss Mechanism 240 

Merz, W. J. 
Domain Formation and Domain Wall Motion 

in Ferroelectric Barium Titanate Single Crys- 
tals 399 

MESSACE(s) (Telephone) 
1.3 coaxial carrier system 1 

MESSAGE ACCOUNTING See Automatic Message 
Accounting 

Meszar, John. illus 445 
biographical material 445 
Switching at lts Boldest 441 -46 

METAL(s) 
auger ejection from metals by ions 480 
dislocations 240 
drilling with electricity 110 
electrical conductivity 285 
electron cascade, secondary 

theory of 360 
plasma waves 143 

semiconductors 285 
spectrophotometer 88 -91 
weaknesses in 240 
(with) "whiskers" 417 -20, 480 
zinc -coated 417 

METAL SURFACE(s) 
metastable atoms 240 
reflections of ions as ions 240 

Metal Whiskers (S. M. Arnold. S. E. Koonce) 
143 

Metal Whiskers -A Factor in Design (S. M 

Arnold) 480 
Metals with Whiskers (S. M. Arnold) 417 -20 
METHANE 

strontium oxide, reduction by 280 
Method for Growing Barium Titanate Single Crys- 

tals (J. P. Remeika) 197 
Methods for Measuring Piezoelectric, Elastic and 

Dielectric Coefficients of Crystals and Cera- 
mics (H. Jaffe, W. P. Mason) 312 

Michaels, S. E. illus 165 
MICROPHONE(S) 

directional acoustic lens as 143, 312 
sound integrator 331 -34 

MICROSCOPE, elect-on 
surface studies 426 

M ICROVISCOMETER 

absolute ball -and -cup 480 
MICROWAVES) 

testing 
(with) millimicrosecond pulses 457 -61 

MORAN 

MICROWAVE FACILITIES 

TD -2 
expansion 380 
maintenance 380 

Microwave Observation of the Collision Fre- 
quency of Holes in Germanium (T. S. Bene- 
dict) 68 

MICROWAVE SYSTEMS 

echoes 284 
Microwave Testing with Millimicrosecoml Pulses 

(A. C. Beck) 280, 457 -61 
Mikulyak, R. M. illus 203 

MILITARY EQUIPMENT 

digital code wheel 126 -31 
Miller, C. E. 

Superconducting Compounds 280 
Miller, J. H. 197 
Miller, S. E. 

Coupled Wave Theory and Wnveguide Appli- 
cations 280 

Miller, Stanley L. 
Jewett fellowships 91 

Miloche. H. A. 
connections, wrapper 41 

MINIATURIZATION 452 -56 
die- casting 144-47 

Miniatnri:ed Transmission Transformers (A. C. 
Ekvall) 452 -56 

Minimum Noise Figure of Traveling -Wave Tubes 
with Uniform Helices (W. E. Danielson, 
J. R. Pierce) 426 

Mitchel. D. M. illus frontcover Apr 
Mobility of Impurity Ions in Germanium and 

Silicon (C. S. Fuller, J. R. Severeins) 143, 
240 

Mobility of Lithium Ions in Germanium and .Sili- 

con (C. S. Fuller. J. C. Severiens) 426 

MODULATOR(S) 
semiconducting materials 285 

Moduli and Internal Friction of Magnetite as 
Affected by the Low -Temperature Trans- 
formation (M. E. Fine. Nancy T. Kenney) 
360 

MOISTURE 

cables 132 
insulation resistance 393 

Molded Thermionic Cathodes (N. B. Hannay, 
R. T. Lynch, D. MacNair) 68 

MOLECULE (s ) 
adsorbed, life history 426 
See also Water Molecules 

MOLTEN ZONE 

solutes redistribution by formation and solidi- 
fication of a 240 

Monahan. R. T. inns 145 

Montgomery, H. C. 
.Shot Noise in Junction Transistors 68 

Moore, C. R. 
dial governor design 70 

Moore, G. E. 
Reduction of Strontium Oxide by Methane 280 

Moran. J. J. illus 175 
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MORGAN 

Morgan, S. P. 
Transmission Formulas and Charts for Lami- 

nated Coaxial Cables 399 
Morin, F. J. 

Conductivity and Hall Effect in the Intrinsic 
Range of Germanium 360 

Dislocations in Plastically Deformed Ger- 
manium 240 

Effect of Nickel and Copper Impurities On the 
Recombination of Holes and Electrons in 
Germanium 143 

Electrical Properties of Alpha Ferric Oxide 
280 

Electrical Properties of Nickel Oxide 280 
Electrical Properties of Silicon Containing Ar- 

senic and Boron 426 
Ionization Energies of Groups III and V Ele- 

ments in Germanium 426 
Lattice Scattering Mobility in Germanium 197, 

240 
Morris, L. H. 

L3 Coaxial System- Amplifiers 68 
Morris, R. J. illres 453 
Morrison, Charles G. i /lus 431. 435 

biographical material 435 
Decoders and Markers in 4A Toll Crossbar 

431 -35 
Morrison, J. 13. ilhcs 34 

biographical material 34 
Chesapeake and Potomac President 34 

Morse. Reginald. Was 182 
biographical material 182 
Cast Resin Terminal Strips 179 -82 

Morton, J. A. 
honorary degree 267 

Motion of Individual Domain Walls in a Nickel - 
Iron Ferrite (J. K. Galt) 399 

Motowska, Marya. illres 122. 123 

Muller, J. F. illus 364 
Multifrequency Receiver, New (Bernard J. Yokel - 

son) 221 -25 
Multiplier for Analog Computers (R. C. Howard, 

C. J. Savant) 426 
Munson, W. A. 

Measurement of Human Channel Transmission 
Characteristics 360 

Murphy, E. J. 
Surface Migration of Water Molecules in Ice 

143 

MUSICAL INSTRUMENTS 

sound spectrograph appraisal 143. 240 

N 

Nance, R. C. dins 467, 470 
biographical material 470 
New lntertoll Trunk- Testing Circuit 467 -70 

NANTUCKET ISLAND, Massachusetts 
gas dams, trials 260 

NASSAU SMELTING AND REFINING COMPANY 
president 359 

NATIONAL ACADEMY OF SCIENCES 

Fisk, James B., membership 235 
purpose 235 

NATIONAL DEFENSE 

communications during emergencies 92 -95 
telephone set -KS -14476 type 96 -97 
See also Civil Defense 

NATIONAL SAFETY COUNCIL AWARD OF HONOR 

(to) Bell System 398 
NATIONAL SECURITY industrial research 58 
NATIONAL TELEVISION SYSTEM COMMITTEE 

color television system 404 
NATIONWIDE DIALING See Dial Telephone 
NC TERMINAL See Terminal(s) 
NEGATIVE IMPEDANCE REPEATERS See 

Repeater(s) 
Negative Impedance Telephone Repeaters 

(J. L. Merrill, A. F. Rose, J. O. Smethurst) 
399 

Negative Resistance Arising from Transit Time 
in Semiconductor Diodes (W. Shockley) 312 

Nelson, E. L. 

biographical material 438 
named Signal Corps Research and Develop- 

ment Chief 438 
NERVE(s) synthetic 21 

"Nerve- Type" Transmission Line 
(H. M. Strabe. R. L. Taylor) 21 -24 

Nesbitt, E. A. 
Factors Determining the Permanent Magnet 

Properties of Single Crystals of Iron Alnico 
426 

Ness, P. M. illus 47 
NETWORK(s) 

civil air defense warning system 61 

continental dialing 62 
L3 coaxial carrier system 1 

television 
Bell System 79 -80, 359, 392 
Northeast 359 

transistor as an element 280 
New Cable Splice Closure (W. C. Kleinfelder) 

405 -09 
New lntertoll Trunk-Testing Circuit (R. C. Nance) 

467 -70 
New Method for Growing Barium Titcmate Single 

Crystals (J. P. Remeika) 480 
New Multicontact Relay for Telephone Switching 

Systems (I. S. Rafuse) 399 
New Single-Frequency Signaling System 

(Allan Weaver) 62 -67 
New Techniques for Measuring Forces and Wear 

(W. P. Mason) 375 -78 
NEW YORK CITY 

CAMA switchboard 374. dins 373 
time -of -day telephone announcements 308 

NEW YORK CITY POLICE DEPARTMENT 
closed -loop microwave facilities 107 

NEWARK. New Jersey 
submarine telephone cable 358 -59 

Newton, Roger G. 
Jewett fellowships 91 

NICKEL 

impurities 
germanium, recombination of holes and elec- 

trons 143 
semiconducting devices 285 
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NICKEL -IRON FERRITE .fee Ferrites ) 

NICKEL OXIDE 

electrical properties 280 
NICKEL SILVER ALLOY See Alloy(s) 
Nike Added to Nation's Defence Arsenal 

74-76. illus 116 

Nixon. G. J. illus 413 

NousE 
carrier system. NI 68. 143 

communication 346 
electrical 

properties 480 
sources 480 

measurements 346 
semiconductors 240 
shot 

junction transistors 68 

signal parameters. estimation 280 
sound integrator 331 -35 
sound spectrograph. measurement by 143 

Noise and Crosstalk Control on NI Carrier Sys- 
tems (A. J. Aikens. C. S. Thaeler) 143 

Noise- Figure Test .Set for the TD -2 Radio System 
(D. H. Hesselgrave) 346 50 

Noise in Semiconductors: Spectrum of a Tuer 
Parameter Random Signal 
(S. Machlup) 240 

No. 5 Crossbar- Marker and Tran.srerter Testing 
(C. W. Haas. Jr.) 190 -95 

No. 5 Crossbar Opens the Door to Nationwide 
Customer Dialing (R. E. Hersey) 153 56 

No. 5 Crossbar Tandem Rewertite -Pulse Incoming 
Register (J. W. Brubaker) 268 -70 

NI Carrier Equipment Design 
(W. R. Steeneck) 68 

NI CARRIER SYSTEMS See Carrier System(s) 
NON-REVERSING CIRCUI TS See Circuits) 
Norton. M. J. Was 433 
Notes on .Solution of Problems in Odd Job Vapor 

Coating (W. L. Bond) 426 
N -TYPE CARRIER SYSTEM See Carrier System 
NUMBERING PLAN DIVISIONS 

United States. map 13 

NYACK. New York 
submarine telephone cable 358 59 

O'Connor. Gilbert illus 35 

Oestricher, J. J. inns 74, 75 

Ohl. R. S. 233 

-OHMIC" DEVICES 286 
Olsen. Fred 208 (illus) 
100 -Pen Recorder (C. H. Erving, Jr.) 389 -91 

ON -TYPE CARRIER SYSTEM See Carrier System(s) 
OPEN -WIRE 

"dancing" 383 
oscillations. low -frequency. high -amplitude 383 

Open -Wire Line, a New Type. for Rural Areas 
(R. G. Watling) 121 -25 

Open -Wire Swing Test (W. J. Farmer) 383 

Optical Properties of Indium Antinronide 
(H. B. Briggs. N. Tannenbaum) 68 

Order Wire and Alarm Facilities for Type -N Car- 
rier (R. L. Case) 272 -76 

PEARSON 

Orientation Relationships in Cast Germanium 
(W. C. Ellis. J. Fageant) 240 

OSCILLATION 
traveling -wave tubes 134 -38 

OSCILLATOR(s) 
backward wave 

bifilar helix 360 
conductor faults 103 

transistor 
amplitude stabilized 197. 2411 

traveling -wave 
mechanical 134 38 

Ostwald. Wilhelm 21 

O -TYPE CARRIER See Carrier System 1 s I 

OUTIX)OR TELEPHONE BOOTH See Telephone 
Booth 

OUT -OF -HOUR LECTURE SERIES 120 

OVERSEAS SERVICE 

opening 37 

Owendoff. Harold M. illas 311 

biographical material 311 

Regulated -Frequency Power Supply for Tillie- 
of-Day Machin' 308 -1 

P 

PACKAGED AMPLIFIER See Amplifier(s) 
Packard. P. T. illus 123 

PAn(s ) 

defined 380 
intermediate frequency 

I9 -type 380 -82 
Panel .Ss'.stenr Maintenance 

(J. H. Saillard) 277 -79 
PAPERS. published by members of the Labora- 

tories 68. 143. 197. 240. 280. 312, 360. 
399. 426. 480 

PARIS. FRANCE. 

telephones 57 

PATENT( ). issued to members of Bell Telephone 
Laboratories 78 -79. 120, 159. 200. 206. 
267. 312. 360. 399. 416. 480 

PATENT ACT 
printed publication 360 

PATEN I. ROYALTIES 

hearing aids 199 -200 

PATENTING 5 -10 

PBX SWITCHBOARDS 

alternate routing 52 

Pearson. Gerald L. inns 289. frontcover Jun 
biographical material 289 
Dislocations in Plastically Deformed Germani- 

um 240 
Hyperfine Splitting in Spin Resonance of Group 

V Donors in Silicon 399 
Semiconductors: Characteristics and Devices 

2_85- 89 

.Silicon p -n Junction Photocell for Concerting 
Solar Radiation into Electric Power 280 

Silicon p -n Junction Power Rectifiers and Light- 
ning Protectors 240 

Spin Resonance of Donors in Silicon 312 
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PEDERSEN 

Pedersen, Ludwig illus 144, 147 
Aluminum Die -Castings for NI Carrier 144 -47 

biographical material 147 
Penick, D. B. 157 
Pennell, E. S. 

Temperature Controlled Ultrasonic Solid Delay 
Line 197 

PENTACHLOROPHENOL 

ladder decay 189 
PER CENT OCCUPANCY 327 
Percussive Welding 

(E. E. Sumner) 312 
PERIODIC FIELDS 

electron beam focusing 240 
Perkins, E. H. 

Type -N Carrier Telephone Deviation Regula- 
tor 197 

Perry. A. D. 
Propagation of Electromagnetic Wanes in Fer- 

rites 480 
PERSON TO PERSON CALLS See Call(S) 
PERTURBATION. PERTURBATION THEORY 399 
Peters, H. 

Hard Rubber 480 
Peterson, G. E. 

Measurement of Noise with the Sound Spec- 
trograph 143 

Pfann, W. G. 
Purification of Antimony and Tin by a New 

Method of Zone Refining 312 
Redistribution of Solutes by Formation and 

Solidification of a Molten Zone 240 
Pferd. William illus 73 

biographical material 73 
Governors for Dials 69 -73 

Phelps, W. A. 
A Level Compensator for Telephotograph .Sss- 

tems 68 
Phillips, George M. iNus 281, 284. frontcover 

Aug 
biographical material 284 
Echo and Its Effects on the Telephone User 

281 -84 
PHONONS) 

low- energy 
pole, in thermal conduction 399 

PHOSPHORUS 

conduction 287 
PHOTOCELL 

silicon p -n junction 
solar radiation conversion into electric 

power 280 
PHOTOGRAPHY 

multiple camera installations, random picture 
spacing 68 

Photo -Radiative Recombination of Electrons and 
Holes in Germanium (W. Shockley. W. Van 
Roosbroeck) 360 

PHOTOTRANSISTOR 

p -n junction 
noise, shot dependence 240 

Pierce, John R. illus 50 
biographical material 50 
" Brillouin Flow" with Thermal Velocities 68 

[ 24 I 

Coupling of Modes in Helices 426 
Coupling of Modes of Propagation 240 
Making Tubes for Research 46 -50 
Minimum Noise Figure of Traveling -Ware 

Tubes with Uniform Helices 426 
Social Uses of Science 426 
Spatially Alternating Magnetic Fields for Fo- 

cusing Low - Voltage Electron Beams 68 
Theorem Concerning Noise in Electron Streams 

426 
Pierce, Richard S. 

Jewett fellowships 91 
Piezo- Resistance Effect in Germanium and Silicon 

(C. S. Smith) 240 
PITCAIRN ISLAND 

telephones 57 
PLASMA WAVES 

dispersion formula 197 
metals 143 

PLASTIC(s) 
deformation 

acceptor centers production in germanium 
and silicon 240 

dislocations and 68 
PLASTIC MATERIALS 

terminals 44 
wires 44 -45 

PLUG, COLD RESIN See Gas Dams 
P -N .!unctions and the Junction Transistor (M. 

Sparks) 203 -07 
l' -N -1 -P and N -P -1 -N Junction Transistor Triodes 

(J. M. Early) 280 
POINT CONTACT TRANSISTOR See Transistor(s) 
Point Contact Transistor VHF FM Transmitter 

(D. E. Thomas) 280 
POLI (s) 

Colorado 25 -year test 290 -91 
open -wire lines for rural areas 121 

Pole of Low Energy Phonons in Thermal Con- 
duction (C. Herring) 399 

POLYETHYLENE 

cable guard 475 
rural distribution wire 167 -70 

Polyethylene Cable Guard (R. J. Skrabal) 475 
l'olyethylenc- lnsvdated Telephone Cable (A. S. 

Windeler) 280 
PORT ANGELES. Washington 

radio relay route 357 
submarine telephone cable 357 

Portable Telegraph Transmi.ssion Measuring Set 
(S. 1. Cory) 280 

POTASSIUM 

thermoelectric properties at -33° 399 
POTENTIOMETER(s) 

analog computers 171 -77 
Potter. J. L. 

Preliminary Development of a Magnettor Cur- 
rent Standard 68 

Potter, Ralph K. illas 166 
biographical material 166 
Preference Research 161 -66 

POWER PLANTS 

transistors and junction in 312 
POWER RECTIFIERS See Rectifier(s) 
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Precision Potentiometers for Analog Computers 
(D. G. Blattner) 171 -77 

PRECISION TRANSFORMER See Transformer(s) 
Precision Transformers for the L3 System (C. W. 

Thulin) 292 -94 
Preference Research 

(J. E. Karlin, R. K. Potter) 161 -66 
Preliminary Development of a Magnettor Cur- 

rent Standard (E. P. Felch, J. L. Potter) 68 

Prim, R. C. 
Distribution of Solute in Crystals Grown from 

the Melt -Theoretical 143 

Prince, M. B. Nlus 233 
Drift Mobilities in Senti- Conductors. Germani- 

um 143 
Drift Mobilities in Semiconductors, Silicon 

280 
PRINTED PUBLICATION 

Patent Act 360 
Production of Acceptor Centers in Germanium 

and Silicon by Plastic Deformation 
(W. S. Ellis, E. S. Greiner) 240 

Program Transmission over Type N Carrier Tele- 

phone (R. L. Case, I. Kerney) 197 

PROPAGATION 

modes, coupling 240 
Propagation of Electromagnetic Waves in Ferrites 

(A. D. Perry) 480 
Pruden, H. M. illas 222 
PUBLIC SIGNAL CONTROL 60 -61 
PUBLICATION POLICY 

patents 6 -8, 360 
PULSE(s) 

millimicrosecond. in microwave testing 457 -61 
PULSE TRANSMISSION See Transmission 
Purification of Antimony and Tin by a New Meth- 

od of Zone Refinin? (A. J. Gross. W. G. 
Pfann, M. Tannenba.im) 312 

Q 

Quality Control on the L3 System 
(B. J. Kinshurg) 2'5 -49 

Quantum Theory of Cyclotron Resonance in Semi- 
conductors (W. Kohn, J. M. Luttinger) 480 

QUARTZ 

ceramic transducer 
ultrasonic delay lines 143 

crystals 
growth. hydrothermal 399 

ultrasonic delay lines 143, 280 
QUATE, C. F. 

Electron Beam Focusing with Periodic Per- 
manent Magnetic Fields 280 

R 

RC Active Filters (J. G. Linvill) 240 
RC Filter Employing Active Elements. New 

(J. G. Linvill) 197 
RADAR NET(s) 

early warning 379 
RADIO 

LD system 
development 143, 240 
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RECORDER(S) 

over the horizon 439 
relay route 

southern states 196 

relay systems 
antenna, new 440 
TD -2 

growth 424 -25 
noise -figure test set 346 -50 
wire line entrance links 108 -10 

RADIO FREQUENCY HEATING 

vacuum tubes 48, illns 47 

Radio Programs on NI Carrier (A.. V. Wurmser) 
410 -14 

Radley, Sir Gordon 
transatlantic telephone cable. first 415 

Rafuse, I. S. 

New Mtolticontact Relay for Telephone .Switch- 

ing Systems 399 
Raisbeck, Gordon 

Measurement of Noise with the Sound Spectro- 
graph 143 

Ralph, T. W. dins 122 

RANCH(es) See Farms and Ranches 
Randall. Mrs. K. R. illus 353 

Random Picture Spacing with Multiple Camera 
Installations (H. G. Romig, R. 1. Wilkinson) 
68 

RANGE FINDER 

wire clearances 231 (ill//s) 
Ratta, J. A., Jr. il/u.s 257, 260 

biographical material 260 
Cold -Resin Gas Dams for Cables 257 -60 

Raymond, Gus F. illn.s 436 
biographical material 436 
vice president, Western Electric 436 

Read, W. T., Jr. 
Dislocations and Plastic Deformation 68 

Dislocations in Plastically Deformed Germani- 
um 240 

Dislocations, or What Makes Metals So Weak? 
240 

Recombination of Holes and Electrons at Line- 
age Boundaries in Germanium 360 

.Spin Resonance of Donors in Silicon 312 
Theory of Dislocations in Germanium 426 

RECEIVER(S) 
multi frequency new 221 -25 
telephone 331 

Recent Trends inn Terminals for Hermetically 
Sealed Components (E. D. Tidd) 480 

Recombination of Holes and Electrons at Lineage 
Boundaries in Germanium (L. C. Lovell. 
W. T. Read, Jr., F. L. Vogel) 360 

RECORD 

circulation 39 
editorial hoard and staff, sec inside front 

covers 
new appearance 39 
purpose 39 

RECORDED MACHINE ANNOUNCEMENTS 68 

RECORDER(S), RECORDING DEVICES 

automatic development 371 
100 -pen 389 -91 
uses 389 
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RECTIFIER (S ) 

RECTIFIER(S) 
power 

silicon p -n junction 240 
semiconducting materials 285 
sound integrator 334 

RED HEART DECAY 290 
Redistribution of Solutes by Formation and Solid- 

ification of a Molten Zone (W. G. Pfann) 
240 

Reduction of Strontium Oxide by Methane 
(H. W. Allison, G. E. Moore, K. B. Wolf - 
stirn ) 280 

REDUNDANCY 401 -04 
Redundancy in Television (E. R. Kretzmer) 

401 -04 
Reflection Coefficients of Irregular Terrain (K. 

Bullington) 399 
Reflection of Ions as Ions or as Metastable Atoms 

at a Metal Surface (H. D. Hagstrum) 240 
Regulated -Frequency Posner Supply for Time -of- 

Day Machine (H. M. Owendoff) 308 -11 
Regulation of the L3 Coaxial System 

(F. J. Braga. C. J. Custer) 385 -88 
REGULATOR(S) 

channel 411 
deviation 197 

pilot controlled 385 -88 
temperature controlled 385 

RELAY(S) 
B -type 

design 421 -22 
history 421 

circuits 
switching 

emergencies, protection in 95 -96 
contacts 226 
dial telephone 226 
electrical contact erosion 226 
load- displacement 

measuring 28 
low -cost 

automatic production, design for 426 
magnetic pull 

measurement 29 
measurements 

continuously recorded 27 -32 
multicontact, new 

(for) switching systems 399 
organic vapors 226 
performance 

study and evaluation 375 
pull 
calculation 29 
radio 

antenna, new, 440 
2400 -mile 80 
TD -2 

growth 424-25 
wire line entrance links 108 -10 

"register advance" 351 
sound integrator 334 
spring loads 27 
terminals 41, 45 
tester, electronic 312 

wire -spring 41, 45 
slow release 351 -55 

wired 
circuits, testing 197 

Remarks on a Paper Entitled "Multiple Helnm- 

holtz. Resonators" (H. K. Dunn) 143 

Remeika, J. P. 
Method for Growing Barium Titanate Single 

Crystals 197 
New Method for Growing Barium Titanate Sin- 

gle Crystals 480 
REPEATER(S) 

civil air defense warning system 61 

coaxial carrier system L3 139 -42 
E -1 type 426 
line 385 
submerged 36 -37 
telephone 

negative impedance 399 
"REPEATERING" 

voices 36 
RESINS) 

casting 447 -51 
liquid thermosetting 447 -51 
plastic 
polymerizable 447 -51 
potting 447 -51 
synthetic 

(for) coatings and castings 480 
RESISTANCE 

insulation. line 
measuring 393 

Resistivity Measurements on Germanium for 
Transistors (L. P. Waldes) 240 

RESISTOR(S) 
carbon, deposited 

cores, ceramic 426 
RESONATOR(S) 

Helmholtz, multiple 143 

REVERSING CIRCUIT(S) See Circuit(S) 
REWARDS Or PRIZES 

patents 8 

Reynolds. B. L. it /us frontcover May 
RHODIUM SILICIDE 

crystal structure 426 
Richardson, A. F. illus frontcover Aug 
Richmond, Carl A. 9 

Riesz, R. R. illus 164 

Rigterink, M. D. 
Ceramic Cores for Deposited Carbon Resis- 

tors 426 
RINGER(S) 

C -type 
evaluation 370 

C2A -type 366-67 
four -party 367 
testing 331 -32 
universal 366 -70 

RINGER POWER 

sound integrator 331 
Riordan, J. 

Congruences for Eulerian Numbers 68 
Rizzo. F. J. illus 155 
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Robertson, R. B., Jr. 
Hoover Study Group 79 

Romig, H. G. 
Random Picture Spacing with Multiple Camera 

Installations 68 

Rose, A. F. 
Negative Impedance Telephone Repeaters 399 

Rose, D. J. 
Transition from Free to Amhipolar Diffusion 

143, 240 
Ross, 1. M. 

Electron Multiplication in Germanium at Low 
Temperature 426 

ROUTING 

automatic alternate 51 -57 
RUBBER 

butyl sealing compound 407 

hard 480 
stressed 

cracking by free radicals 68 

Rudenberg, Reinhold 
Eta Kappa Nu Association 

Eminent Membership of the 87 

RURAL AREAS 

distribution wire 167 -70 
transistorized carrier 158 

Rural Distribution Wire 
(C. C. Lawson) 167 -70 

RURAL TELEPHONE(S) 
open -wire line, new type 121 

Russo, O. J. illus 296 
Rutter, W. J. illus 329 
Ryan. J. T. illus 448 
Ryder, E. J. 

Electron Multiplication in Germanium at Low 
Temperature 426 

Ryder, R. M. 
Transistor Reliability Studies 240 

S 

SF See Single- Frequency Signaling System 
SABOTAGE 

cable 95 
Saillard, J. H. illus 279 

biographical material 279 
Panel System Maintenance 277 -79 

SANDIA LABORATORY, Albuquerque, New Mexico 
contract signed 195 

Sangster, J. M. illus 265 
Saunders, H. O. 

Electrical Protection of Telephone Systems 426 
SAVANNAH, Georgia 

television 117 

Savant, C. J. 
Multiplier for Analog Computers 426 

Sawyer, Baldwin 234 
Scaff, J. H. 233 
Scales, Edythe illus 164 
Scanlon, Mrs. Christine illus 281 
SCANNER(S) 

commercial film 250 
continuous 

televising film 250 -56 

SEMICONDUCTOR (S) 

Scattering of Ions by Polarization Forces (E. Vogt, 

G. H. Wannier) 426 
Sterrato, R. C. illus 75 
Schafer, A. H. illus 36 
Schafer, J. P. 

Low Loss Ferrites for Application.. at 4000 Mil - 

licycles Per Second 360 
SCHEMATICS, contact, detached 261 -66 
SCHENECTADY, New York 

196 television facilities 
Scheuch, William A. 

retirement 359 
Schlaack, N. F. 

Development of the LD Radio System 143, 240 

Schmidt, H. V. i//us 117 

Schneller. E. F. illus 49 
Schnettler, F. J. 

Effect of Cross -Section Area and Compression 
upon the Relaxation in Permeability for 
Toroidal Samples of Ferrites 143 

Stressed Ferrites Having Rectangular Hysteresis 
Loops 68 

Schoenberger, J. C. illus 295 

Schuh, A. G. i/laas 215 
SCHWAB MEMORIAL LECTURE 244 
Schwalow, A. L. 

Structure of the Intermediate State in .Super- 

conductors 426 
Schwartz, M. 

Thermal Effects on Lifetime in Germanium 
426 

Sciarillo, Miss A. A. illus 48 

SCIENCE, social uses 426 
SCIENTIFIC WORK 

creative thinking 360 
Search for the Hall Effect in a Superconductor 

(H. W. Lewis) 240 
Search for the Hall Effect in a Superconductor- 

Experiment (H. W. Lewis) 143 

SEATTLE, Washington 
radio relay route 357 

SEATTLE -KETCHIKAN SURMARINE CABLE SYSTEM 

357 
Secondary Electron Emission from Germanium 

(J. B. Johnson, K. G. McKay) 240 
Seeheck Effect in Germanium (T. H. Geballe, 

G. W. Hull) 312 
Seibert, W. W. il /us 278 
SELENIUM 

semiconducting devices 285 
Self Powered Semiconductor Amplifier (W. H. 

Brattain, C. G. B. Garrett) 399 
SEMICONDUCTOR( s), SEMICONDUCTING MATERIALS 

drift mobilities 143, 280 
electrical conductivity 203, 285-86 
junctions 203 
noise 240 
quantitative understanding 20-02 
resonance, cyclotron 

quantum theory of 480 
silicon carbide 338 
spectrophotometric analysis 88 -91 
See also Germanium, Copper Oxide, Selenium, 

Silicon 
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SEMICONDUCTOR 

SEMICONDUCTOR CONFERENCE, I.R.E. -A.I.E.E. 319 
SEMICONDUCTOR DIODES See Diode(s) 
Semiconductors: Characteristics and Devices 

(G. L. Pearson) 285 -89 
Senders for the 4A Toll System (M. E. Esternaux) 

295 -300 
Servicing Center for Short Haul Carrier Tele- 

phone Systems (A. L. Bonner) 426, 480 
70- Megacycle IF Pads (A. S. May) 380 -82 
Severiens, J. C. 

Effect of Nickel and Copper Impurities on the 
Recombination of Holes and Electrons in 
Germanium 143 

Mobility of Impurity Ions in Germanium und 
Silicon 143, 240 

Mobility of Lithium Ions in Germanium und 
Silicon 426 

Shannon. Claude E. 
honorary degree 267 

SHARE OWNERS' MEETING (1954) 236 -37 
Sharpless, W. M. 

Calorimeter for Power Measurements of Milli- 
meter Wavelengths 480 

Shaw, W. illns 391 
Shea, Timothy E. illus 436 

biographical material 436 
vice president, Western Electric 436 

Sherwood, R. C. 
Stressed Ferrites Haring Rectangular Hysteresis 

Loops 68 
Shewhart, Walter A. 

honored by Rutgers 345 
Shive, J. N. 

Shot Dependence of p -n Junction Phototran- 
sistor Noise 240 

SHOCK(,) 
definition 98 
mechanical 98 

.Shock Tester for Small Apparatus (F. W. Stub - 
ner) 98 -101 

Shockley, William 
Comstock Prize 235 
Dissected Amplifiers Using ,Negative Resistance 

280 
Electronic Polari:abilities of Ions in Crystals. 

240 
Negative Resistance Arising front Transit Time 

in Semiconductor Diodes 312 
Photo -Radiative Recombination of Electrons 

and Holes in Germanium 360 
Sonmc' Predicted Effects of Temperature Gradi- 

ents on Diffusion in Crystals 68, 197 
Transistor Phvsic.s 143 

Short Term A Ili acorrelation Analysis and Corre- 
latogran of Spoken Digits (R. Biddulph) 
360 

Shot Dependence of pat Junction Phototransistor 
Noise (J. N. Shive, A. Slocum) 240 

.Shot Noise in Junction Transistors (M. A. Clark, 
H. C. Montgomery) 68 

SIGNAL(,), SIGNALING SYSTEMS 
alarm 

transmission 272 -76 
amplification 385 

electronic test set for 148 -52 
loss 385 
parameters 

noise. in the presence of 280 
single- frequency 62 -67 
sound integrator 331 -35 
strength 385 
strength loss I39 -42 
television transmission I 

transmission 61 

nerve -type line 21 

two -parameter random 
spectrum 240 

video 
motion- picture film 250 

SILICA 

vitreous 
elasticity effects 240 
friction. internal, low -temperature 240 

SILICON 

acceptor centers 
plastic deformation, production by 240 

alloys, solid and liquid 
equilibrium thermochemistry 143 

avalanche breakdown 280 
containing arsenic and boron 

electrical properties 426 
donors, group V 

spin resonance, hyperfine splitting 399 
impurities determination 143 
impurity ions, mobility 143, 240 
piezo- resistance effects 240 
point -contact diodes 288 
properties 289 
p -type 

photoconductivity, decay in 426 
semiconducting devices 285 
solar battery 232 
surface properties 426 

SILICON CARBIDE 
color 337 -38 
varistors 288, 336-40 

Silicon Carbide Varistors (C. J. Frosch) 336 -40 
Silicon pal Junction Photocell for Converting 

Solar Radiation into Electric Power (D. M. 
Chapin, C. S. Fuller, G. L. Pearson) 280 

Silicon p -tt Junction Posher Rectifiers and Light- 
ning Protectors (C. S. Fuller, G. L. Pearson) 
240 

SILVER See Alloy(s): nickel silver 
SIMPLIFICATION 

(as) objective, Bell System 366 
SINGLE- FREQUENCY 

electronic test set 148 
SINGLE- FREQUENCY SIGNALING SYSTEMS (SF) 62, 

148 

Single Transistor FM Transmitter (D. E. Thomas) 
240 

Sittner, W. R. 
Transistor Reliability Studies 240 

SKAGWAY, Alaska 
submarine telephone cable 357 

Skrabal, R. J. 
Polyethylene Cable Guard 475 
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Slade. B. illus 36 

Slepian, David 
Estimation of Signal Parameters in the Presence 

of Noise 280 
Slichter, W. P. 

Distribution of Solute in Crystals Grown from 
the Melt -Experimental 143 

Distribution of Solute in Crystals Grown from 
the Melt - Theoretical 143 

Slocum, A. 
.Shot Dependence of p -n .!unction Phototran- 

sistor Noise 240 
Sloe Release Wire -Spring Relay (O. C. Worley) 

351 -55 
Smethurst. J. O. 

E -Type Telephone Repeaters 426 

Negative Impedance Telephone Repeaters 399 

Smith, C. S. 

Piezo- Resistance Effect in Gernwniani and Sili- 

con 240 
Smith. D. C. dills 406 
Smith, D. H. 

Transistors and Junction in Telephone Power 
Plants 3 I 2 

Smyth, Henry DeWolf 267 

Social Uses of Science (.J. R. Pierce) 426 

SOmUNI 

thermoelectric properties at -33' 399 

SOLAR BATTERY 232 -34. 426, 436 -37 
Solar Battery (C. S. Fuller) 426 

SOLAR RADIATION 

electric power, conversion into 280 

SOLDERING 

conductors 41 

hazards 42 -43 
insulation 41 

splashes 42 

SOLDERLESS WRAPPED CONNECTIONS See COn- 

nection(s) 
Solderless. Wrapped Connections (John J. Kuhn, 

Sr.) 41-45 
SOLID(s) 

mass spectrograph for analysis of 360 

.Solid State Electronics (K. K. Darrow) 240 

SOLUTE(S) 
crystals grown from the melt, distribution 143 

redistribution 
molten zone formation and solidification 240 

Some Predicted Effects of Temperature Gradient 
on Diffusion in Crystals (W. Shockley) 68. 
197 

Soucek. L. illus 45 

SouND 
conductor faults 102 -07 
integrator 331 -35 
See also Echo 

SOUND INTEGRATOR 

microphones 331 -34 
Sound Integrator (Reginald T. Jenkins) 331 -35 
SOUND SPECTROGRAPH See Spectrograph 
Sound Spectrograph Use for Appraising the Rela- 

tive Quality of Musical Instruments (W. E. 

Koch) 143 
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STIBITZ 

Sources and Properties of Electrical Noise (W. R. 

Bennett) 480 
Sourer. J. C. 

.Synthetic Resins as Coatings and Castings 480 

SOUTHERN STATES 

radio relay 196 

SOUTHWEST 

telephone communications 113 

Southworth, George 9 

Sparks. Morgan illus 206 

biographical material 206 

P -N .!unctions and the Junction Transistor 
2t)3 (17 

.Spatially Alternating Magnetic Fields for Focus- 
ing Low-Voltage Electron Beams (J. R. 

Pierce) 68 

51'LCTItAL LINE(s) 
narrowing, by exchange or motion 

mathematical model for 426 

SPECTROGRAPH 

mass 
solids, analysis 360 

SPECTROGRAPH (sound) 
musical instruments. quality. relative. appraisal 

240 
Spectrophotometric Analysis (C. L. Luke) 88 -91 

.Specalution on the Failure of Telephony (K. Mc- 
Hugh) 399 

SPEECH 

building blocks, study 68 

echoes 281 -82 
Speech Synthesizer (C. M. Harris) 68 

Spin Resonance of Donors in Silicon (R. C. 

Fletcher, A. N. Holden, F. R. Merritt. G. L. 

Pearson, W. T. Read. Jr., W. A. Yager) 312 

SPLICE See Cable(s) 
Splicer's Test Point (G. E. Hadley) 356 

SPORTS COVERAGE 

teletypesetter circuit 196 

SPRING(~) 
mechanical load 27 

Stability Analysis of a Basic Transistor Switching 
Circuit (T. R. Bashkow) 197 

Staehler, R. E. Mils 64 

STALPETH CABLE See Cable(s) 
STANDARDIZATION 

(as) objective, Bell System 366 
Stansel, F. R. 

Improved Method of Measuring the Current 
Amplification Factor of Junction Transistors 
280 

STATION TO STATION CALLS See Call (s ) 

Statistical Theories as Applied to the Glassy State 
(O. L. Anderson, D. A. Stuart) 143 

STEEL REINFORCED ALUMINUM CONDUCTORS 

testing 383 
Steeneck. W. R. 

NI Carrier Equipment Design 68 

Steinheim, G. R. illus 356 
STEP -BY -STEP SYSTEMS 

relays 45 

solderless wrapped connections 45 

Steuneberg. A. H. illus 221 

Stibitz. G. R. 322 
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STOCHASTIC 

Stochastic Problems in Wave Propagation -Part II 
(J. Feinstein) 280 

Stored Energy and Power Flow in Electron Beams 
(L. R. Walker) 280 

Straube, Harold M. illus 21, 22, 24 
biographical material 24 
"Nerve- Type" Transmission Line 21 -24 

Strauss, B. illus 27, 355 
STRESS (es) 

ferrites, having rectangular hysteresis loops 68 
relaxation 44 
rubber 

cracking by free radicals 68 
terminals 44 
wires 43 -44 

Stress Systems in the Solderless Wrapped Connec- 
tion and Their Permanence (O. L. Anderson, 
W. P. Mason) 399 

Stressed Ferrites Having Rectangular Hysteresis 
Loops (M. Goertz. F. J. Schnettler, R. C. 
Sherwood, H. J. Williams) 68 

Strnad, A. R. illus 49 
tube laboratory 50 

STRONTIUM OXIDE 

methane, reduction by 280 

Structure of the Intermediate State in Supercon- 
ductors (G. E. Devlin, H. W. Lewis, B. T. 
Matthias, A. L. Schwalow) 426 

Struthers, J. D. 
Distribution of Solute in Crystals Grown from 

the Melt- Experimental 143 
Diffusivity and Solubility of Copper in Ger- 

manium 280 
Equilibrium Thermochecnistry of Solid and 

Liquid Alloys of Germanium and of Silicon - 
The Retrograde Solid Solubilities of Sh in 
Ge, Cu in Ge, and Cu in Si 143 

Stuart, D. A. 
Statistical Theories as Applied to the Glassy 

State 143 

Stubner, F. W. illus 101 
biographical material 101 

Shock Tester for Small Apparatus 98 -101 
Study of the Building Blocks in Speech (C. M. 

Harris) 68 
Sturzenegger, W. C. illus 167, 188 

SUBMARINE TELEPHONE CABLE 
(to) Alaska 357 

Suhl, H. 
G uided -Wave Propagation through Gvromag- 

netic Media, Part I -The Completely Filled 
Cylindrical Guide 280 

Guided Wave Propagation through Gyromag- 
netic Media, Part II- Transverse Magnetiza- 
tion and Non -Reciprocal Helix 312 

Guided Wave Propagation through Gyromag- 
netic Media, Part III -Perturbation Theory 
and Miscellaneous Results 399 

Sullivan, J. L. illus frontcover Oct 
Sulpy, F. L. illus 174 
Summerfield, Arthur E. 38 
Sumner, E. E. percussive welding 312 
SUN RAYS BATTERY See Solar Battery 
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Sunde, E. D 
Theoretical Fundamentals of Pulse Transnis- 

sion-1 280 
Theoretical Fundamentals of Pulse Transmis- 

sion-11 312 
Sunsdrom, Eric illus 291 
SUPERCOM MUNICATIONS HIGHWAY 

Southwest 113 

SUPERCONDUCTORS) 
Hall effect 143, 240 
intermediate state 

structure of 426 
transition temperatures 240 

Superconducting Compounds (E. Corenzwit, B. T. 
Matthias, C. E. Miller) 280 

Surface Conduction Channel Phenomena in Ger- 
manium (H. Christensen) 426 

Surface Migration of Water Molecules in Ice (E. 
J. Murphy) 143 

Surface Properties of Germanium and Silicon 
(W. H. Brattain, G. C. B. Garrett) 426 

Surface Studies with the Electron Microscope 
(C. J. Calbick) 426 

Swenson, P. W. illus 227 
SWING TEST(S) 

open -wire 383 
SWITCH( es ) 

spring loads 27 
Switching at Its Boldest (J. F. Meszar) 441 -46 
SWITCHING EQUIPMENT 

performance 
study and evaluation 375 

Switching Functions on an n- Dimensional Cube 
(C. Y. Lee) 426 

SWITCHING OPERATIONS 

70 -mc 380 
SWITCHING SYSTEM (S) 

automatic 
computers, use of 361 
development 371 

automatic alternate routing 51 

automatic channel 380 
automatic toll 51 

circuits 
electrical contacts, arcing 280 

direct customer dialing of 241 
drums, magnetic, use of 361 -65 
echoes 284 
electronic computers 321 -25 
multicontact relay, new 399 
nationwide 441-46 
No. 5 crossbar 

tandem revertive -pulse incoming register 
268 -70 
trunk -test circuit, automatic progression 
313 -18 

panel dial 277 
relay, wire -spring, slow release 351 -55 
relay circuits 

emergency transfer 94 
schematic drawings 261 
terminal strips 179 -82 
toll 

mechanization of 467 
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Switching Systems. continued 
traffic load or "usage' 327 

traffic. telephone. automatic alternate routing 
51 -57 

transistor circuit. stability 197 

SWITZERLAND dialing, nationwide II 
Symposium on Light Microscopy 

American Society for Testing Materials 113 

Synthetic Resins as Coatings and Castings (l. C. 

Sauter) 480 

T 

TALKS. by members of the Laboratories 40. 80. 

118 -19. 159 -60, 198 -99. 238 -39. 271. 320. 

330. 400. 440. 478-79 
Tannenbaum. M. 

Optical Properties of Indium Antimonide 68 

Purification of Antimony and Tin by a New 

A4ethod of Zone Refining 312 

TARGET DETECTION precision potentiometer 171 

TARRYTOWN. New York 
submarine telephone cable 358 -59 

Taylor. R. L. 22. Was 21. 24 

biographical material 24 

..Nerve- Type" Transmission Line 2I -24 

TD -2 RADIO RELAY See Relay system(sI 

Teal. G. K. 234 

TELEGRAPH 

transmission 61 

transmission measuring set. portable 280 

TELEPHONE 
calls. see Call(sI 
central office 

DIAD 361 -65 
circuits. see Circuit(%) 
echo. effects on the user 281 -84 
50- millionth. installation of 38 -39 
patent. original. il/us 7 

poles. see Pole(s ) 

power plants. see Power Plants 
receivers 331 

ringers. see Ringer( s) 

rural 121 

traffic. see Traffic 
usefulness. testing 25 26 

users' prcf ?rences 161 -66 
world number of 57 

TELEPHONE BOOTH 

aluminum outdoor 119 (illu.$) 
with no telephone instrument testing 197 

Telephone Growth Forecasting -Ports I. Il (E. C. 

Turner) 312 

TELEPHONE 1-INE(s) 
open -wire 

rural areas 121 -25 
TELEPHONE RESEARCH 

science. contributions to 417 

TELEPHONE SERVICE 

Great Britain 35 

TELEPHONE SET(S) 

320 -type 96 -97 
500 -type 

design 26 
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TELEVISION 

finger holes 25 

illuminated dial 235 

manufacturing 116 

number plate 26 

ringer 366 -70 
ringing signal 331 

sound integrator 331 35 

testing 25 26 

varistors 336 
volume control 331 

(for) hard of hearing 439 

KS -14476 type 96 -97 
Telepiume Set for Hazardous Areas (C. A. John- 

son 1 96 -97 
Telephone Statistics of the World (survey) 57 

TELEPHONE SYSTEM(S) 

electrical protection 426 
short -haul carrier 

servicing center 426 
testing and evaluating 

( with) recording devices 389 

TELEPHONY 
failure. speculation 399 

TELEPHOTOGRAPH SYSTEMS 

compensator. level 68 

TELEIYPESETTER CIRCUIT 
sports coverage 196 

TELETYPEWRITER SYSTEM 

super -speed 307 

TELEVISION 

carrier. 1.3 189 

channels 401 

compression 404 
cities serviced 81. 115. 239 

closed loop 
New York Police 107 

color 
differential phase and gain measurements 
399 
facilities 392 

method 79 

testing. for checking distortion 399 

electron tubes 183 

film televising 250-56 
inter -city 359 

interference. random. monochrome. video 197 

1.3 coaxial carrier system 1 

network (s ) 

Northeast 359 
Bell System 392 

patching 380 
switching 380 

network service 239 

in 1935 79 80 

picture transmission 402 
redundancy in 401- -04 

scanning pattern 250 
signals 401 

Southern States 117 

stations 81. 115. 239 

transmission requirements 401 

See also National Television System Committee; 
Video 
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TELEVISION 

Television and the Bell System (J. M. Barstow) 
81 --87 

TELEVISION RESEARCH DEPARTMENT 401 -04 
TEMPERATURE 

cable signal loss 385 
gradients. effect on diffusion in crystals 68 
silicon 232 

Temperature Controlled Ultrasonic Solid Delay 
Line (E. S. Pennell) 197 

Temperature Dependence of Ferro -Magnetic Res- 
onance Line Width in a Nickel Iron Ferrite - 
A New Loss Mechanism (J. K. Galt. F. R. 

Merritt, W. A. Yager) 240 
TEREDO WORM 37 
TERMINAL(S 

connections. solderless wrapped 41 -45 
(for) hermetically sealed components 4811 

humidity 43 
NC 408 -09, illus 
relays 41 

square, illus 43 
stress 44 
strips 

cast resin 179 -82 
testing 44 (Bras) 
wrapping a wire to 43 

TERRAIN, irregular 
reflective coefficients 399 

Tessman, J. R. 
Electronic Polarizabilities of Ions in Crystais 

240 
l'EST CONTROL CIRCUIT See Circuit(s) 
TESTING 

automatic vs manual 393 -94 
intertoll trunks, automatic 468 
line insulation 

types, and test numbers 396 
line insulation resistance 393 -98 
(of) microwaves 

(with) millimicrosecond pulses 457 -61 
open -wire 383 
(with) recording devices 389 
relays 312 
ringers 331 -32 
terminals 44, illus 

Testing (C. R. Black, Mrs. H. K. Cunningham) 
25 -26 

Thaeler, C. S. 
Noise and Crosstalk Control on NI Carrier 

Systems 68, 143 
Theorem Concerning Noise in Electron Streams 

(J. R. Pierce) 426 
Theoretical Fundamentals of Pulse Transmission -I (E. D. Sunde) 280 
Theoretical Fundamentals of Pulse Transmission 

-II (E. D. Sunde) 312 
Theory of Auger Ejection of Electrons from 

Metals by Ions (H. D. Hagstrum) 480 
Theory of Dislocations in Germanium (W. T. 

Read, Jr.) 426 
Theory of Electron Multiplication in Silicon and 

Germanium (P. A. Wolff) 426 
Theory of Plasma Waves in Metals (P. A. Wolff) 

143 
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Theory of Secondary Electron Cascade in Metals 
(P. A. Wolff) 360 

Thermal Effects on Lifetime in Germanium 
(R. A. Logan, M. Schwartz) 426 

THERMAL RESISTORS See Thermistor 
THERMAL VELOCITIES 

"Brillouin Flow" 68 
THER MION IC CATHODES See Cathode(s) 
THERMISTOR 

semiconducting materials 285 
THER MOCH E M I STRY 

See also Equilibrium Thermochemistry 
Thermoelectric Properties of Meted- Ammonia, So- 

dium, and Potassium at -33e (J. F. Dewald. 
G. Lepoutre) 399 

Theurer, H. C. 233 
Thomas, D. E. illus 233 

Point Contact Transistor VHF FM Transmitter 
280 

Single Transistor FM Transmitter 240 
Thulin, Charles W. i/Ins 294 

biographical material 294 
Precision Transformers for the L3 System 

292 -94 
Thurmond, C. D. 

Equilibrium Thermochemistry of Solid and 
Liquid Alloys of Germanium and of Silicon 
-The Retrograde Solid Solubilities of Sb in 
Ge, Cu in Ge, and Cu in Si 143 

Equilibrium Thermochemistry of Solid anal 
Liquid Alloys of Germanium: and Silicon - 
The Solubility of Ge and Si in Elements of 
Group III, IV and V 143 

Tidd, E. D. 
Recent Trends in Terminals for Hermetically 

Sealed Components 480 
Tien, Ping King 

Bifilar Helix for Backward Wave Oscillators 
360 

Coupling of Modes in Helices 426 
Focusing of a Long Cylindrical Electron Stream 

by Periodic Electrostatic Fields 426 
Traveling -Wave Tube Helix Impedance 68 

Tierney, W. L. 
Growth of TD -2 Radio Relay 424 -25 

TIMBER 
outdoor test plots 290 -91 

TIME -OF -DAY ANNOUNCEMENTS 
regulated- frequency power supply 308 -11 

TIN 
purification 

zone -refining 312 
Tinus, W. C. 

honorary degree 235 
TITANIUM 

semiconducting devices 285 
TOLL 

traffic 
dialing, nationwide 12 

transmission 
heat dissipation 197 

trunks 
CX systems 148-49 

Tout CABLES See Cable(s) 

Volume 32, 1954 

www.americanradiohistory.com

www.americanradiohistory.com


TOLL CALLS See Call(s) 
TOLL DIALING See Dial Telephone 
TOLL SYSTEM(S) 

4A 
senders 295 -300 

TONE GONGS 332 
Too L(s) 

wrapping 41 -43. 45; i /lns 42 
TOOTHPICKS, use in wire manufacture 133 

TOWNSEND DISCHARGE TUBE. PULSED 

electron liberation by positive -ion 
impact on the cathode of 280 

TRACE ELEMENTS 
spectrophotometric analysis 88 -91 

TRAFFIC 
measurements 326 -30 
routing. alternate, automatic 51 -57 
usage recorder equipment 326 

TRAFFIC ENGINEERING 326 
TRAFFIC REGISTER CAMERA 328 
TRAFFIC USAGE RECORDER 328 
TRANSATLANTIC TELEPHONE CABLE See Cable(s) 
TRANSDUCER(S) 

electro- acoustic 
classes 331 

quartz and barium titanate ceramic ultrasonic 
delay lines. using 143 

TRANSFER CONDUCTANCE See Conductance 
TRANSFER FACILITIES, emergency 92 -95 
TRANSFORMER(S) 

precision 
L3 system 292 -94 

transmission 
miniaturized 452 

TRANSISTOR(S) 

current amplification factor 
measurement 280 

electrical properties of 
arsenic 89 

germanium 
resistivity measurements 240 

intrinsic barrier 384 
junction 

amplifiers 
automatic gain control 197 

defined 384 
electron tube, comparison 205 
n -p -i -n 

triodes 280 
p -n 203 -07 
p -n -i -p 

triodes 280 
shot noise 68 
structure 203 

lattice scattering mobilities 197 
manufacturing, ilhc.s 438 
metrolog 426 
oscillator 

amplitude stabilized 240 
patents 9 

phototransistor 240 
point contact 

VHF -FM transmitter 280 
quantitative understanding 201--02 
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TRANSMITTER ( S ) 

semiconducting materials 285 
single 

FM transmitters 240 
spectrophotometric analysis 88 91 

switching circuit 
stability analysis 197 

ultra -high frequency, new 
development 384 

Transistors and Junction in Telephone Power 
Plants (F. H. Chase, B. H. Hamilton, D. H. 

Smith) 312 
Transistor as a Network Element 

(1. T. Bangert) 280 
Transistor A4etrolog (D. A. Alsberg ) 426 
Transistor Physics ( W. Shockley ) 143 

Transistor Reliability Studies (R. M. Ryder. W. R. 

Sittner) 240 
Transition from Free to Ambipolar Diffusion (W. 

P. Allis, D. J. Rose) 143, 240 
Transition Temperatures of Sopen o,rduetors 

(B. T. Matthias) 240 
TRANSLATION 

foreign area 155 

TRANSLATOR(S) 
card automatic alternate routing of traffic 42 

TRANSMISSION 

analog data 126 -31 
cable loss 385 
card- punching over telephone Vines 131 

civil air defense warning system 61 

coaxial cables, laminated 
formulas and charts 399 

human channel 360 
intermediate frequency 380 
L3 coaxial cable system 

loss 385 -88 
precision transformers 292 -94 

messages 
L3 coaxial carrier system 1 

"nerve -type" line 21 -24 
pulse 

distortion 69 
theoretical fundamentals 280. 312 

radio programs 412 
signals 61 

sound 
echoes 281 -84 

telegraph 61 

television 79 
channels, miles of 81 -87 
quality, maintenance of 250 -56 

toll 
heat dissipation 197 

transformer, see Transformer(s) 
Transmission Formulas and Charts for Laminated 

Coaxial Cables (R. A. King, S. P. Morgan) 
399 

TRANSMISSION SYSTEM(S) 
flexibility 410 
signal strength loss 139 -42 

TRANSMITTER(S) 
FM 

transistor, single 240 
transistor, point contact 280 
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WILSON 

Wilson, D. H., Jr. illus 8 

Wilson, D. K. 234 
Wilson, M. P. illus 165 

WIND 
rural distribution wire 170 

Windeler, A. S. 

Polyethylene- Insulated Telephone Cable 
Winnicky, A. P. Wits 164 
WIRES) 

aluminum 
testing 383 

breaking 43 
clipping 41-42 
connections, solderless wrapped 41 -45 
copper, 24 gauge 45 
drop 

abrasion 111 

insulation, impaired 393 
ladders 188 
manufacture 

toothpicks 133 
open -line 

rural areas 121 -25 
small cities and towns 209 -14 

overhead clearances 
measuring 231 

rural distribution 167 -70 
skinning 41 
stress 43-44 
unwrapping 43 
vibration 170 
weathering 111 
wrapping 43 
See also Open -Wire 

Wire Line Entrance Links for TD -2 
(Jesse W. Beyer) 108 -10 

WIRE-SPRING RELAY See Relay(s) 

Wood, E. A. 
Crystal Structure of Rhodium Silicide, RhSi 

426 
Wooley, M. C. illus 36 
Worley, O. Carroll illus 351, 355 

biographical material 355 
280 Slow Release Wire -Spring Relay 351 -55 

WRAPPING TOOLS See Tool(s) 
Wright, J. N. illus 75 
Wright, K. A. 

Annealing of Bombardment Damage in Ger- 
manium 143 

Wright, S. B. 
Higher Frequencies 68 

Wurmser, A. V. illus 410, 412, 414 
biographical material 414 
Radio Programs on NI Carrier 410 -14 

Wiswall, J. M. illus 63 
Wolff, P. A. 

Theory of Electron Multiplication in Silicon 
and Germanium 426 

Theory of Plasma Waves in Metals 143 
Theory of Secondary Electron Cascade in Metals 

360 
Wolfstirn, K. B. 

Di$usivity and Solubility of Copper in Germani- 
um 280 

Reduction of SrO by Methane 280 

Printed in U. S. A. 

[361 

Y 

Yager, W. A. 
Hyperfine Splitting in Spin Resonance of Group 

V Donors in Silicon 399 
Spin Resonance of Donors in Silicon 312 
Temperature Dependence of Ferro -Magnetic Res- 

onance Line Width in a Nickel Iron Ferrite 
-A New Loss Mechanism 240 

Yeutter, C. S. illus 202 
Yocom, W. H. illus 49 

Electron Beane Focusing with Periodic Perman- 
ent Magnetic Fields 280 

tube laboratory 50 
Yokelson, Bernard J. illus 225 

biographical material 225 
Multifrequency Receiver, New 221 -25 

Yost, J. F. illus 74, 75 
Young, Clarence H. illus 430 

biographical material 430 
Comparator for Precise Transfer Conductance 

Measurements 427 -30 
Youry, W. H. S. illus 231 

Measuring Overhead Wire Clearances 231 

Z 

Zupa, Frank A. illus 423 
biographical material 423 
Improved Design of B -Type Relay 421 -23 
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