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switching circuits, arcing of 1403- 

1506
“Electrical Delay Lines for Digital Com­

puter Applications” (J . R . Ander­
son) 

abstract 1507 
E l e c t r ic a l  S t a b i l i t y

connections, solderlcss, wrapped 591 
E l e c t r o d e  S p a c in g

equivalent base resistance of 516 
transistors, point-contact 516 

“Electroformed Copper-steel Wire D e­
velopment” (A. N. Gray) 

abstract 1260 
E l e c t r o l y s is  S w it c h  

improved 259 
E l e c t r o m a g n e t ic  D e v i c e s

dynamic measurements 1413-67 
E l e c t r o m e t e r  A m p l i f i e r  

vacuum tube 1261 
E l e c t r o n  (s )

crystals, e/m  values, interpretation 
515

ejection from Mo by He+ , H e,+ , and 
I ie 2+ 769

electric fields, high, mobility in 768 
germanium: 

collision frequency, microwave ob­
servation 1258 

mobility in 507 
magnetic resonance 74, 3S4-405 
mean free paths in evaporated metal 

films 514 
microscopy, of solids 770 
mobility in high electric fields 1511-12 
recombination statistics 259 
resonance, See Electron — magnetic 

resonance 
spin resonance in a silicon semi-con­

ductor 1511 
streams, microwave noise calculation 

773
threshold law for single ionization of 

atoms or ions 1512-13 
E l e c t r o n  (s) a n d  H o l e s  

diffusion constant and mobility 767 
mobility in high electric fields 1511-12 
recombination statistics 259 

“Electron Ejection from Mo by He+, 
IIe++, and He2+” (II. D. Hagstrum) 

abstract 769-70 
“ Electron Spin Resonance in a Silicon 

Semi-Conductor” (Portis, Kip, K it- 
tel and Brattain) 1511 

E l e c t r o n  T u b e ( s )  
acceleration effects 1203-29 
cold cathode, for transmission of audio 

frequency signals 1371—91 
computer designs 769 
electrometer amplifier 1261 
shock measurement 1203, 1215, 1219- 

21
stepping, cold-cathode, 10-stage 773 
traveling wave 1510

factors affecting power capacity 
1509

E l e c t r o n ic a l l y  C o n t r o l l e d  A u t o ­
m a t ic  S w it c h in g  S y s t e m  406 

E l e c t r o n ic s  
solid state physics 257 

Elmendorf, C. II.
biographical material 1016 
“L3 Coaxial System — System De­

sign” 781-832



1 2 T H E  B E L L  S Y S T E M  T EC H N IC A L JO U R N A L , 1 9 5 3

E n c o d e r  
optical position 50S 

E n g in e e r in g  P r o f e s s io n  
organization 514 

E q u a l iz e r  (s )
attenuation 1258 

E q u a t io n (s ) 
transistor 1013 

Erlang, A. K . 100 
E r l a n g  F o r m u l a  100, 1266 
E r o s io n  See Contact Erosion 
Eshelby, J .  D.

“Anisotropic E lasticity with Applica­
tions to Dislocation Theory” 

abstract 1509 
“Evaluation of Wood Preservatives” 

(Reginald II. Colley) 120-69,425-505 
“Evidence for Domain Structure in An­

tiferromagnetic CoO From Elasticity 
Measurements” (M. E . Fine) 

abstract 508 
“ Exchange Narrowing in Paramagnetic 

Resonance” (Anderson and Weiss) 
abstract 1257-8 

“Experimental Verification of the R ela­
tionship Between DilTusion Constant 
and Mobility of Electrons and 
Holes” 767 

abstract
“Experimental Verification of the The­

ory of Laminated Conductors” 
(Black, Mallinckrodt and Morgan) 

abstract 255

F

FM  See Frequency modulation 
“ Factors Affecting Traveling Wave Tube 

Power Capacity” (Cutler and Bran- 
gaccio) 1509 

F a d in g
radio signals, super-high frequency 

1187-1202 
F a r a d a y  E f f e c t

ferromagnetic 1260, 1333 
microwave 1166 

Farley, B . G.
“Dynamics of Transistor Negative- 

Resistance Circuits” 
abstract 508

Fclker, J .  II .
“Arithmetic Processes for Digital 

Computers” 
abstract 1009 

“Regenerative Amplifier for Digital 
Computer Applications” 

abstract 50S 
“Typical Block Diagrams for a Tran­

sistor Digital Computer” 
abstract 255, 769 

FEM F (foreign e.m.f.) T e s t  636 
F e r r i t e  (s) 

crystals, motion of domain walls 1260 
description 1150 
gyrator 1261 
inductor cores 265-91 
initial permeability and related losses 

256
magnetic, measurements analysis 

1012
magnetic phenomena 1155 f f  
waveguide medium, new non-reciprocal 

1512
“Ferrite Core Inductors” (II. A. Stone, 

Jr .)  205-91 
“Ferrites in Microwave Applications” 

(J. H. Rowen) 1333-69 
“ Ferroelectric Storage Elements for 

Digital Computers and Switching 
Systems” (J . R  Anderson) 

abstract 506 
F e r r o m a g n e t

spherical model 510 
F e r r o m a g n e t ic  A l l o y s

silicon, photometric determination 
772

“Ferromagnetic Faraday Effect at Micro­
wave Frequencies and Its  Applica­
tions” (C. L . Ilogan) 1260 

F e r r o m a g n e t ic  R e s o n a n c e  1164-6 
F e r r o m a g n e t ic  S u b s t a n c e s  

magnetic resonance 74, 39S 
relaxation, spin-lattice 767 

F e r r o u s  A l l o y s  
silicon, photometric determination 

772
F i e l d s  See Electric Fields; Magnetic 

Field
“Field Emission Microscope and Flash
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Filament Techniques for the Study 
of Structure and Adsorption on 
M etal Surfaces” (Becker and H art­
man) 

abstract 1008 
F il a m e n t a r y  T r a n s is t o r s  See Tran­

sistor
F i l m (s ) ,  metal, evaporated 

electron mean free paths 514 
F il m  P u l l in g  M e c h a n is m s  

three-phase power from single-phase 
source 256 

F i l t e r (s ) 
mobile radio channel selection, high 

frequency crystal units 150S 
Finch, Tudor R . 

biographical material 1016 
“L3 Coaxial System — Equalization 

and Regulation” 833-7.8 
Fine, M. E .

"E lasticity  and Thermal Expansion of 
Germanium between —195 and 
275°C” 

abstract 1260 
“Evidence for Domain Structure in 

Antiferromagnetic CoO From 
Elasticity  Measurements” 

abstract 508 
“Magnetomechanical Effects in an An- 

tiferromagnet, CoO” 1260 
Fletcher, R . C.

“Broad-Band Interdigital Circuit for 
Use in Traveling-Wave-Type Am­
plifiers” 

abstract 256 
“New Infrared Absorption Bands in 

p-Type Germanium” 
abstract 507 

Follingstad, II . G.
“Optical Position Encoder and Digit 

Register” 
abstract 508-9 

“Formative of Negative Ions of Sulfur 
Ilexafluoride” (Aliearn and Hannay) 

abstract 1007 
“ Four-Terminal p-n-p-n Transistors” 

(J . J .  Ebcrs) 
abstract 50S 

Fox, A. G.

“Magnetic Double Refraction at M i­
crowave Frequencies” 517 

Frayne, J .  G.
“ Comparison of Recording Processes” 

abstract 509 
“Dual Photonmgnetic Intermediate 

Studio Recording” 
abstract 769 

“Frequency Economy in Mobile Radio 
Bands” (Kenneth Bullington) 42- 
62, 150S 

F r e q u e n c y  M o d u l a t io n  
land mobile service 62 

“ Frequency Response and Stability  of 
Point-Contact Transistors” (B . N 
Slade) 

abstract 515 
Frost, George R . 

biographical material 520 
“Throwdown Machine for Telephone 

Traffic Studies” 292-359 
Fuller, C. S.

“ Copper as an Acceptor Element in 
Germanium” 

abstract 256 
“Diffusion of Lithium Into Germanium 

and Silicon” 1509 
“Properties of Thermally Produced 

Acceptors in Germanium” 
abstract 256

G

“Gain and Phase Angle Measuring Set” 
(Anderson) 

abstract 1007 
Galt, J .  K .

“ Initial Permeability and Related 
Losses in Ferrites” 

abstract 256 
“Motion of Domain Walls in Ferrite 

Crystals” 1260 
Garrett, Robert F . 

biographical material 1016 
“L3 Coaxial System — Application of 

Quality Control Requirements in 
the Manufacture of Components” 
969-1005 

Gas(cs), rare
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Gas(es)—continued: 
ion charge transfer and mobility 509 
ion-atom collisions 509 

G a s  L e a k  
controlled 1202 

G a s e o u s  I o n s  
motion in strong electric fields 170- 

254, 259 
G a s e o u s  K in e t ic s  

charged particles moving through a 
gas under the influence of a static, 
uniform electric field 170 

equations 178 
glossary 178 

Gentile, S. P.
“Transistor Physics Simplified” 1510 

“Geometrical Relations in Dislocated 
Crystals” (J . F . Nye) 

abstract 1012 
G e r m a n iu m  

acceptors, thermally produced, proper^ 
ties 256 

carrier density and mobility 507 
copper as an acceptor element 256 
crystals: 

single 257
solute distribution 1512 
uses for the Hall effect 1010 

elasticity 1260 
electrical properties 507 
electron mobility 507 
electrons, collision frequency, micro­

wave observation 125S 
electrons and holes: 

diffusion constant and mobility, re­
lationship 767 

field dependence of mobility 1511 
filament, theory of magnetic effects on 

the noise in a 647-6-1 
high field mobility in, with impurity 

scattering dominant 1508 
high purity, infrared absorption 507 
infrared absorption 507 
lithium diffusion 1509 
minority carrier lifetime, measurement 

517
phototransistors 1263 
properties 507

p-type, infrared absorption bands 507 
space-charge limited hole current 1509 
surface properties 1-41 
temporary traps 1260 
thermal conversion, impurity effects 

257
thermal expansion 1260 
varistors 51-1 

Gouchcr, F . S.
“ Interpretation of «-values in p-n 

Junction Transistors” 
abstract 1009 

Graham, R . Shiels 
biographical material 1016 
“L3 Coaxial System — Television 

Terminals” 915-42 
Gramels, Joseph 

biographical material 1515 
“Selenium Rectifiers — Factors in 

Their Application” 1469-92 
Gray, A. N. 

biographical material 1268 
“Development and Manufacture of 

Electroformed Conductor for Tele­
phone Drop Wire” 1099-1135 

“Development of Electroformed Cop­
per-Steel Wire” 

abstract 1260 
Green, E . I. 

biographical material 1016-17 
“L3 Coaxial System —-Foreword” 

779-80 
G r e e n s a l t  

evaluation -187 
Grossman, Alexander J .  

biographical material 1017 
“L3 Coaxial System — System D e­

sign” 7S1-S32 
Groth, W. B .

“Principles of Tape-to-Card Conver­
sion in the AMA System” 1260 

“Growth of Metal Whiskers” (Koonce 
and Arnold) 1261 

G y r a t o r (s ) 
acoustic waves 1261 
employing magnetic field independent 

orientations in germanium 1010 
ferrite 1261
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H
Iiagstrum, H. D.

“Electron Ejection from Mo by Hc+ 
IIc++, and I le 2+ ” 

abstract 769-70 
“Hall Effect Modulators and ‘Gyrators’ 

Employing Magnetic Field Inde­
pendent Orientations in German­
ium” (Mason, Hewitt, and Wick) 

abstract 1010 
Hamming, R . W.

“Measurement of Magnetostriction in 
Single Crj-stals” 

abstract 1008 
Hampton, L . N. 

biographical material 1268 
“ Card Translator for Nationwide 

Dialing” 1037-98 
Hannay, II. II.

"Form ative of Negative Ions of Sulfur 
Hexafluoride” 

abstract 1007 
“Hard Rubber” (H. Peters) 

abstract 513 
Harris, J .  R .

“Transistor Shift Register and Serial 
Adder” 

abstract 509 
Hartman, C. D.

“Field Emission Microscope and Flash 
Filament Techniques for the 
Study of Structure and Adsorp­
tion on Metal Surfaces” 

abstract 100S 
Haynes, J .  R .

“Temporary Traps in Silicon and Ger­
manium” 12C0 

H e a t

pressure connection 533 
wood sterilization 456 

Heidenreich, It. D.
“Methods in Electron Microscopy of 

solids” 
abstract 770 

“ Physical and Magnetic Structure of 
the Mishima Alloys” 1262 

H e l iu m  I s o t o p e s  
vapor pressures 772

Hewitt, W. II.
“Hall Effect Modulators and ‘Gyra­

tors’ Employing Magnetic Field 
Independent Orientations in Ger­
manium” 

abstract 1010 
“High Field Mobility in Germanium 

With Impurity Scattering Dom­
inant” (E . M. Conwell) 

abstract 1508 
H ig h - F r e q u e n c y  

measurements, converters for 506 
“High-Frequency Crystal Units for 

Primary Frequency Standards” (A. 
W. Warner) 

abstract 260 
“High-Frequency Crystal Units for Use 

in Selective Networks and Their 
Proposed Application in Filters Suit­
able for Mobile Radio Channel Se­
lection” (Ciccolella and Labrie) 
1508

“High-Frequency Transistor Tetrode” 
(Wallace, Schimpf and Dickten) 

abstract 774 
H ig h - S p e e d  P h o t o g r a p h y  Sec Photog­

raphy
“Higher Frequencies for Ground-Air 

Communications” (S. B . Wright) 
1265 

Hines, M. E .
“Traveling-Wave Tube” 1510 

Hogan, C. L .
“Ferromagnetic Faraday Effect at 

Microwave Frequencies and Its  Ap­
plications” 1260 

Holcomb, A. L.
“Three-Phase Power From Single- 

Phase Source” 
abstract 256 

H o l e (s ) a n d  E l e c t r o n s  See Electron (s )  

and holes 
Hopper, A. L.

“Nonsynchronous Time Division with 
Holding and with Random Sam­
pling” 

abstract 258, 513
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TIopper, H. G.
“Motion of Domain Walls in Ferrite 

Crystals” 1260 
Hornbcck, J .  A.

“Charge Transfer and the M obility of 
Rare Gas Ions” 

abstract 509 
“Temporary Traps in Silicon and Ger­

manium” 1260 
“How to Conceal Telephone Wires, Keep 

Desks N eat” (A. It. Hutchinson) 
770

“How To D etect the Type of an Assign­
able Cause” (P. S. Olmstead) 

abstract 512 
Hughes, W. T .

“Vacuum Tube Electrometer Ampli­
fier” 1261 

Hulm, J .  K .
“Superconducting Properties of Co­

balt Disilicido” 
abstract 1011 

H u m id it y

connections, solderless, wrapped 598 
Huntley, H. It.

biographical material 1268 
“Transmission Design of Intertoll 

Telephone Trunks” 1019-36 
Hussey, Luther W. 

biographical material 1269 
“ Semiconductor Diode Gates” 1137- 

SI
Hutchinson, A. R .

“How to Conceal Telephone Wires, 
Keep Desks N eat” 770 

H y p e r f i n e  S t r u c t u r e  o f  E l e c t r o n  
R e s o n a n c e  396, 405

I

“ Improved Circuit for the Telephone 
S et” (A. F . Bennett) 611-26 

“Improved Electrolysis Switch” (V. B . 
Pike) 

abstract 259 
“ Impurity Effects in the Thermal Con­

version of Germanium” (Slichter 
and Kolb) 

abstract 257

“ In Search of the Missing 6 D b ” Mun­
son and Wiener) 

abstract 512 
I n d iu m  A n t im o n y  (InSb), magnéto­

résistance effect in 1263 
I n d u c t o r  (s ) 

ferrite materials as cores 265-91 
“ Influence of Echoes on Television 

Transmission” (P. Mertz) 1511 
I n f o r m a t io n  T h e o r y  

basic theorems 1510 
“ Information-Bearing Elements of 

Speech” (G. E . Peterson) 
abstract 773 

“Infrared Absorption in High Purity 
Germanium” (II. B . Briggs) 

abstract 507 
“ Initial Permeability and Related Losses 

in Ferrites” (J . K . Galt) 
abstract 256 

InSb See Indium antimony 
I n s u l a t io n  

crossbar systems, local, automatic 
line test equipment 627-46 

leakage paths 627, 628 
moisture 627 
polyethylene 1245-56 
stress relaxation 517-18 
subscribers’ lines 627 

“ Interesting Property of Certain Con­
ductive Rubbers” (L. G. Kersta) 
1261 

I n t e r f e r e n c e  
co-channel 42, 45 
intermodulation 63-73 
“ Nonsynchronous Time Division with 

Holding and with Random Sam­
pling” (Pierce arid Hopper) 

abstract 258, 513 
“ Intermodulation Interference in Radio 

Systems” (Wallace C. Babcock) 
63-73

“ Interpretation of «-values in p-n Junc­
tion Transistors” (Gouchcr and 
Prince) 

abstract 1009 
“ Interpretation of c/m  Values for E lec­

trons in Crystals” (W. Shockley) 
515
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I o n (s )
carbon monoxide, drift velocity 1013 
gaseous, motion in strong electric 

fields 259, 170-254 
gases, rare, charge transfer and mo­

bility 509 
ionization, single, by electrons, thresh­

old law 1512-13 
krypton, drift velocity 517 
nitrogen, drift velocity 1013 
oxygen, drift velocity 1013 
sulfur hexafluoride, negative 1007 
xenon, drift velocities 517 

I r o n -N ic k e d  A l l o y s  
magnetic properties 1258

J
Jakes, W. C., Jr .

“Broad Band Matching with a Direc­
tional Coupler” 

abstract 509-10 
“Theoretical Study of an Antenna-Re- 

flector Problem” 
abstract 770 

J o in in g  M e t h o d s  See Connection 
Jones, H. L.

“Approximating the Mode From 
Weighted Sample Values” 

abstract 1010 
J  u n c t io n  T i ia n s is t o r (s ) Sec Transis­

tor
“Junction Transistor” (M. Sparks) 

abstract 516 
“Junction Transistor Tetrode for High- 

Frequency Use” (Wallace, Schimpf 
and Dickten) 

abstract 517

K

Kaplan, E . L.
“Tensor Notation and the Sampling 

Cumulants of ¿-Statistics” 
abstract 770 

Kaylor, Robert L . 
biographical material 1269 
“Statistical Study of Selective Fading 

i j 11 : : o( Super-High Frequency Radio Sig­
nals” 1187-1202

Keister, William 
biographical material 520 
“Throwdown Machine for Telephone 

Traffic Studies” 292-359 
Ivellcr, A. C.

“Economics of High-Speed Photog­
raphy” 

abstract 771 
“ New General-Purpose Relay for 

Telephone Switching Systems” 
abstract 510 

Kern, H. E.
“Solubility and Diffusion Coefficient 

of Carbon in Nickel: Reaction 
Rates of Nickel-Carbon Alloys 
with Barium Oxide” 

abstract 771 
K ersta, L. G.

“Interesting Property of Certain Con­
ductive Rubbers” 1261 

Ketchledge, R . W. 
biographical material 1017 
“L3 Coaxial System — Equalization 

and Regulation” 833-78 
K i n e t i c  E n e r g y  

electrons 769 
K i n e t i c s  See Gaseous kinetics 
King, A. P.

“ Dominant Wave Transmission Char­
acteristics of a Multimode Round 
Waveguide” 

abstract 256 
Kinsburg, Boris J .  

biographical material 1017 
“ L3 Coaxial System — Quality Con­

trol Requirements” 943-67 
Kip, A. F .

“Electron Spin Resonance in a Silicon 
Semi-Conductor” 1511 

K itte l, C.
“Electron Spin Resonance in a Silicon 

Semi-Conductor” 1511 
Klie, Robert II. 

biographical material 1017 
“L3 Coaxial System — System D e­

sign” 781-832 
K l y s t r o n  

reflex, coupled resonator (tube) 715- 
66
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Kock, W. E .
“Acoustic Gyrator” 

abstract 1261 
“ Ähnlichkeit zwischen Vokalforman- 

ten und Formanten von Musikin­
strumenten” 1201 

'“ Dynamic Spectrograms of Speech” 
771

“Selective Voice Control Problems” 
abstract 771 

“Similarity Between Vowel Formants 
and the Formants of Musical Instru­
ments” 1261 

Kohman, G. T ,
“ Polyethylene Terephthnlatc — Its 

Use as a Capacitor D ielectric” 
abstract 1261-5 

Kolb, E . D.
“ Impurity Effects in the Thermal Con­

version of Germanium” 
abstract 257 

“Solute Distribution in Germanium 
Crystals” 1512 

Kooncc, Miss S. E .
“Growth of Metal Whiskers” 1261 

Kruger, M. K .
biographical material 1017—18 
“L3 Coaxial System — Quality Con­

trol Requirements” 943-67 
K r y p t o n  

ions, drift velocity 517 
/¿-St a t i s t i c s

tensor notation and sampling curnu- 
lants 770

L

Labrie, L . J .
“High Frequency Crystal Units for 

Use in Selective Networks and Their 
Proposed Application in Filters 
Suitable for Mobile Radio Channel 
Selection” 150S 

L a m in a t e d  C o n d u c t o r s  See Conduc­
tor

Lander, J-  J .
“ Solubility and Diffusion Coefficient of 

Carbon in Nickel: Reaction Rates 
of Nickel-Carbon Alloys with 
Barium Oxide” 

abstract 771

"Vacuum Tube Electrometer Ampli­
fier” 1261 

“ Large Current Amplifications in F ila ­
mentary Transistors” (W. Van Roos- 
broeck) 774 

“L a r m o r  F r e q u e n c y ”  85 
“ L a k m o r  P r e c e s s i o n ”  85 
L a t e x  E b o n it e  513 
“Lead-Acid Stationary Batteries” (U. B . 

Thomas) 
abstract 257 

Lcbert, A. W.
“Standardization of Rigid Coaxial 

Transmission Lines” 1009 
L b n t i n u s  L e p i d e u s  

Mad. 534 (test fungus) 154 
L e n z i t e s  T r a b e a  

Mad. 617 (test fungus) 155 
Lewis, H. W.

“Calibration of the Rolling Ball Vis­
cometer” 1010 

“Multiple Meson Production in Nuc- 
leon-Nucleon Collisions” 771 

“Spherical Model of a Ferromagnet” 
abstract 510 

“Lightning Protection for Mobile Radio 
Fixed Stations” (D. W. Bodle) 

abstract 257 
L i n e  I n s u l a t io n  See Automatic Line 

Insulation Test 
Linvill, .J. G.

“Transistor Negative-Impedance Con­
verters” 1510 

L iq u id  (s )
magnetic resonance 384 

L i t h iu m
diffusion into germanium and silicon 

1509 
Livadary, J .  P.

“Dual Photomagnetic Intermediate 
Studio Recording” 

abstract 769 
Logan, Mason A.* 

biographical material 1515 
“Dynamic Measurements on E lectro­

magnetic Devices” 1413-67 
Lovell, G. H. 

biographical material 1018 
“L13 Coaxial System — Amplifiers” 

879-914
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“Low-Drain Transistor Audio Oscilla­
tor” (D. E . Thomas) 

abstract 516 
“ Low-Loss Waveguide Transmission” 

(Miller and Beck) 
abstract 1011 

L 3  C o a x ia l  S y s t e m  
Amplifiers (Morris, Lovell and D ickin­

son) 879-01-1 
Application of Quality Control R e­

quirements in the Manufacture of 
Components (Garrett, TufTnell and 
Waddell) 969-1005 

Equalization and Regulation (Ketch - 
ledge and Finch) S33-78 

Foreword (E. I . Green) 779-S0 
Quality Control Requirements (Dodge, 

Ivinsburg and Kruger) 9-13-67 
System Design (Elmendorf, Ehrbar, 

Klie and Grossman). 7S1-S32 
Television Terminals (Rieke and Gra­

ham) 915-42 
L u b h ic a n t (s ) 

solid 1508 
Luke, C. L.

“Photometric Determination of Anti­
mony in Lead Using the Rhodamine 
B  Method” 1261 

“ Photometric Determination of Silicon 
in Ferrous, Ferromagnetic, Nickel, 
and Copper Alloys — A Molyb­
denum Blue Method” 

abstract 772 
Lumsden, G. Q.

“ Quarter Century of Evaluating Pole 
Preservatives” 772 

“Review of American Standard Fiber 
Stresses of Wood Poles” 1262

M

M cKay, K . G.
“Bombardment Conductivity” 1510 
“ Crystal Conduction Counter” 

abstract 1262 
McLean, D. A.

“Microstructure of’ Capacitor Paper” 
1510 

McMahon, W.

“Polyethylene Terephthalate —- Its 
Use as a Capacitor Dielectric” 

abstract 1261-5 
McMillan, B.

“Basic Theorems of Information The­
ory” 

abstract 1510 
McRae, J .  W. 

biographical material 776 
“Solderless Wrapped Connections — 

Introduction” 523—1 
“Transistors in Our Civilian Econ­

omy” 
abstract 510 

MacWilliams, W. II., Jr .
“Computers — Past, Present, and Fu ­

ture” 
abstract 772 

M a g n e t ic  A l l o y s  1155, 1258,1262 
“Magnetic Crystal Anisotropy and Mag­

netostriction of Iron-Nickel Alloys” 
(Bozorth and Walker) 

abstract 100S-9 
“Magnetic Double Refraction at Micro­

wave Frequencies” (Weiss and Fox) 
517

M a g n e t ic  F ie l d  
noise in a germanium filament 647 

M a g n e t ic  M a t e r ia l s  
behavior 1259 
classical concepts 1155 
phenomena, new 1155-72 

M a g n e t ic  R e s o n a n c e  
discovery and importance 74 
equation, general SO 
nuclear 74-99 
practical value 74 

“Magnetic Resonance of Electrons” 
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creosotes, residual, characteristics, of 
weathered blocks 479-87 

evaluation 132-60 
S o l d e r  J o in t  525
SO LD ER LESS W R A PPED  CONNECTIONS

523-610
“Solderless Wrapped Connections” 

Introduction (J. W. McRae) 523—1 
Part I — Structure and Tools (R. F .

Mallina) 525-55 
Part I I  — Necessary Conditions for 

Obtaining a Permanent Connection 
(Mason and Osmer) 557-90 

Part I I I  — Evaluation and Perform­
ance Tests (R. II . Van Horn) 591- 
610 

S o l i d  (s )  

magnetic resonance 3S4 
nature of 517
paramagnetic, electron resonance 393 

“ Solid Lubricants” (W. E . Campbell) 
• 1508

“Solid State Physics in Electronics and 
in Metallurgy” (W. Shockley) 

abstract 257 
“ Solubility and Diffusion Coefficient of 

Carbon in Nickel: Reaction Rates of 
Nickel-Carbon Alloys with Barium 
Oxide” (Lander, Kern and Beach) 

abstract 771 
S o l u t e  (s ) 

germanium crystals, distribution 1512 
segregation during directional solidifi­

cation of an ingot 258 
“Solute Distribution in Germanium 

Crystals” (Slichter and Kolb) 1512 
S o u n d  P r e s s u r e  

ear canal 512 
S o u n d  R e c o r d in g  

dial photomagnetic intermediate 
studio recording 769 

magnetic 509 
mechanical 509 
photographic 509 
processes comparison 509 
re-recording 769
three-phase power from single-phase 

source 256 
“Southern Bell Switches to Chemical 

Brush Control” (S. G. Pugh) 
abstract 1263 

S o u t h e r n  P i n e  S a p w o o d  
stakes, testing 427 

“ Space-Charge Limited Emission in 
Semi-Conductors” (Shockley and 
Prim) 

abstract 1512 
“ Space-Charge Limited Hole Current in 

Germanium” (G. C. Dacey) 
abstract 1509 

Sparks, M.
“Junction Transistor” 

abstract 516 
“Single-Crystal Germanium” 

abstract 257 
S p e c t r o g r a m  (s ) 

speech 771 
S p e e c h

information-bearing elements 773 
phonetic content 771 
spectrograms 771
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“Spherical Model of a Forromagnct" 
(Lewis and Wannier) 

abstract 510 
S p i n - L a t t ic e  R e l a x a t io n  See Relax­

ation
“Standardization of Rigid Coaxial 

Transmission Lines” (Drvostep and 
Lebert) 1009 

Stang, L. R .
“Telephone Answering Services” 516 

Stansel, F . R.
“Transistor Equations” 

abstract 1013 
“Statistical Fluctuations of Radio Field 

Strength Far Beyond the Horizon” 
(S. 0 .  Rice) 

abstract 773 
“Statistical Study of Selective Fading 

of Super-High Frequency Radio 
Signals” (R. L. Kaylor) 1187-1202 

“ Statistics of the Recombinations of 
Holes and Electrons” (Shockley and 
Read) 

abstract 259 
S t e r il iz a t io n

wood preservation 152 
Stewart, .J. A.

“Traffic Engineering Design of Dial 
Telephone Exchanges” 516 

abstract 257 
Stilwcll, G. R.

“Mean Free Paths of Electrons in 
Evaporated Metal Film s” 514 

Stone, H. A., Jr .
biographical material 521 
“Ferrite Core Inductors” 265-91 

S t r a in  (s ) 
solderless wrapped connections 557 

S t r e s s  (es) 
solderless wrapped connections 557 

“Stress Relaxation in Plastics and Insu­
lating M aterials” (E . E . Wright) 

abstract 517-18 
Struthers, J .  D.

“Copper as an Acceptor Element in 
Germanium” 

abstract 256 
Stubner, F . W.

"Acceleration Effects on Electron 
Tubes” 1203-29 

biographical material 1270 
Suhl, Harry 

biographical material 777 
“Theory of Magnetic Effects on the 

Noise in a Germanium Filam ent” 
647-64 

S u l f u r  I I e x a f l u o r i d e  
ions, negative, formative of 1007 

“Superconducting Properties of Cobalt 
Disilicide” (Matthias and Hulm) 

abstract 1011 
“Superconductivity in the Cobalt-Sili- 

con System” (B . T . Matthias) 
abstract 256 

“Surface Properties of Germanium” 
(Brattain and Bardeen) 1-41 

S w e d is h  C r e o s o t e  E v a l u a t io n  T e s t s  
489-90 

S w it c h e s

dynamic measurements of reciprocat­
ing phenomena 1413 

electrolysis, improved 259 
S w it c h in g  C i r c u i t s  

arcing of electrical contacts 1231— 
44, 1493-1506 

contact erosion 1493 
S w it c h in g  S y s t e m s  

AF-type relay 510 
automatic 507, 514 
balanced polar mercury contact relay 

1393
calls delay 100
cold cathode gas filled tubes 1371 
counting, reversible binary 516 
crossbar No. 5, traffic study 292-359 
crossnet array 406 
crosspoints 406, 419 
ferroelectric storage elements 506 
nation-wide telephone service 507, 

1019-36
non-blocking networks 406-24 
rapid line insulation testing 627, 

631-3 
toll 514, 1019-36 
transistors 506 
voice frequency signals 1371
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T

Tanenbaum, M.
“Magnétorésistance Effect in TnSb” 

1203,
T a p e -t o -C a r d  C o n  v e  r s io n  

in the AMA system 1200 
Teal, G. K .

“ Single-Crystal Germanium” 
abstract 257 

Tebo, Julian D.
appointed editor opy  523 

T e  l e c o m .m u n ic a t i  on (s) 
science and scientists in 1259 

“Telephone Answering Services” (L. It.
Stang) 516 

T e l e p h o n e  C a l l s  See Call(s) 
“Telephone Industry in National D e­

fense” (C. A. Armstrong) 
abstract 507 

T e l e p h o n e  N u m b e r s  
nation-wide plan 512 

T e l e p h o n e  P o l e s , Posts 
fiber stresses 1262 
preservatives, evaluation 772 
testing 125-505 

T e l e p h o n e  S e t  (500 type) 
circuit, improved 611-26 

“Telephone System in National De­
fense” (C. M. Mapes) 

abstract 25S 
T e l e p h o n e  T r a f f ic  

delay formula 100 
throwdoivn machine 292-359 

“Telephony Development in the United 
States” (A. B . Clark) 

abstract 768 '
T e l e v i s i o n  

connections, solderless, wrapped 
525 J f

political conventions, Chicago 1263 
terminals, L3 coaxial system 915-42 
transmission, influence of echoes 1511 

“Television Coverage of the National 
Political Conventions” (Ralston and 
Wickline) 

abstract 12C3 
“Temporary Traps in Silicon and Ger­

manium” (Haynes and Ilornbeck) 
12G0

“Tensor Notation and the Sampling 
Cumulants of I'-Statistics” (E. L. 
Kaplan) 

abstract 770 
“Ten-Stage Cold-Cathodc Stepping 

Tube” (D. S. Peck) 
abstract 773 

T e r m in a l  (s ) 
connections, solderless, wrapped 523- 

610
T e t r a g o n a l  C r y s t a l  N D T L P O ., 

properties 510 
T e t r o d e  (s ) 

transistor, high-frequency 774 
transistor, junction, for high-fre­

quency use 517 
“Theoretical Study of an Antenna-Re- 

ilector Problem” (W. C. Jakes, Jr .) 
abstract 770 

“Theory of Magnetic Elfects on the 
Noise in a Germanium Filam ent” 
(Harry Suhl) 647-64 

Theuercr, H. C.
“ Properties of Thermally Produced 

Acceptors in Germanium” 
abstract 256 

Thomas, D. E.
“ Low-Drain Transistor Audio Oscil­

lator” 
abstract 516 

“Transistor Amplifier — Cutoff F re­
quency” 

abstract 516 
Thomas, U. B .

“Lead-Acid Stationary Batteries” 
abstract 257 

“Three-Phase Power From Single-Phase 
Source” (A. L. Holcomb) 

abstract 256 
“Threshold Law for Single Ionization of 

Atoms or Ions by Electrons” (G. II. 
Wannier) 

abstract 1512-13 
“Throwdown Machine for Telephone 

Traffic Studies” (Frost, Iveister and 
Ritchie) 292-359 

T h r o w d o w n  T e s t s  
call delays 360 

T i m b e r  P r e s e r v a t io n  See Wood pres­
ervatives
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T i p  a n d  R in g  G r o u n d  T e s t  636 
T odd  M e s s a g e s  

billing, mechanized 126-1 
T od d  S w it c h in g  

nationwide 1019 
T odd T e l e p h o n e  P l a n t  

plans 513 
T o l u e n e

as a diluent for creosote treating solu­
tions 155 

Townsend, J .  R .
“Dynamic Program for Conversion” 

1512
“What We Have Learned in 1952” 77-1 

Townsend, Mark A. 
biographical material 1516 
“Cold Cathode Tubes for Transmis­

sion of Audio Frequency Signals” 
1371-91

T r a f f ic  See Telephone traffic 
“Traffic engineering Design of Dial 

Telephone Exchanges” (J . A. Stew­
art) 516 

abstract 257 
T r a n s d u c e r  (s) 

wide-bond coaxial-to-\vaveguide, opti­
mum piston position 772 

T r a n s i s t o r (s ) 
amplifier 516 
analog 515 
audio-oscillator 516 
circuit application noise 511 
circuit cutoff frequency 516 
circuits, negative-resistance 50S 
civilian economy 510 
computer, digital, block diagrams 

255, 508, 769 
converters, negative-impedance 1510 
counter, reversible binary 516 
digital computer, block diagrams 255, 

769
electronics 515 
equations 1013 
field effect type 515 
filamentary, large current amplifica­

tions 774 
germanium, single-crystal 257 
imperfections 515 
junction:

design theory 1271-1312

principles and development 516 
properties 774
small signal ac transmission charac­

teristics of 1271 
spaee-charge layer widening 507 
tetrode for high-frequency use 517 

negative-resistance circuits 508 
noise behavior 511 
oscillator, multifrequency pulsing cur­

rent supply 1313-31 
phototransistor Sec Phototransistor 
Pierce, J .  R ., article 1511 
p-n-p-n, four terminal 508 
point-contact: 

audio oscillator 516 
electrode spacing effect on equiva­

lent base resistance 516 
frequency response control 515 
negative-resistance properties 50S 
stability 515 

serial adder 509 
shift register 509 
tetrode, high-frequency 774 
unipolar 515 

“Transistor Amplifier — Cutoff Fre­
quency” (D. E . Thomas) 

abstract 516 
“Transistor Electronics: Imperfections, 

Unipolar and Analog Transistors” 
(W. Shockley) 

abstract 515 
“Transistor Equations” (F . R . Stansel) 

abstract 1013 
“Transistor Negative-impedance Con­

verters” (J . G. Linvill) 1510 
“Transistor Noise in Circuit Applica­

tions” (H. C. Montgomery) 
abstract 511-12 

“Transistor Oscillator for Use in Multi- 
frequency Pulsing Current Supply” 
(F. E . Blount) 1313-31 

“Transistor Physics Simplified” (Gentile 
and Barotta) 1510 

“Transistor Reversible Binary Counter” 
(R. L. Trent) 

abstract 516 
“Transistor Shift Register and Serial 

Adder” (J . R . Harris) 
abstract 509 

“Transistors” (J. R . Pierce) 1511
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“Transistors in Our Civilian Economy” 
(J . W. McRae) 

abstract 510 
“Transistors in Switching Circuits” (A.

E . Anderson) 
abstract 506-7 

T r a n s l a t o r (s) 
card, for nationwide dialing 1037 

T r a n s m is s io n  
audio frequency signals, cold cathode 

tubes for 1371-91 
Clogston type conductors, laminated 

695-713
coaxial system L3 See Carrier: L3 
electric waves, around bends 511 
intertoll telephone trunks, design 

1019-36
radio, beyond horizon in the 40- to 

4,000-Me band 767-8 
radio, mobile, comparison at 150 , 450, 

900 and 3700 Me 1513 
television, influence of echoes 1511 
waveguide, low-loss 1011 

“ Transmission Design of Intertoll Tele­
phone Trunks” (H. R . Huntley) 
1019-36

“Transmission Properties of Laminated 
Clogston Type Conductors” (E. F . 
Vaage) 695-713 

T r a n s m i t t e r ( s )
“Nonsynchronous Time Division with 

Holding and with Random Sampl­
ing” (Pierce and Hopper) 

abstract 258, 513 
single-sideband 514 
sinusoidal radio wave 773 

“Traveling-Wave Tube” (M. E . Hines) 
1510

T r a v e l in g  W a v e  T i j b e  P o w e r  C a ­
p a c it y  1509 

Trent, R . L.
“ Transistor Reversible Binary Coun­

ter” 
abstract 516 

T r u n k  (s)
intertoll, transmission design 1019-36 

Tuffnell, T . L. 
biographical material 1018 
“L3 Coaxial System — Application of

Quality Control Requirements in the 
Manufacture of Components” 969- 
1005 

Turner, E . II.
“New Non-Reciprocal Waveguide M e­

dium Using Ferrites” 1512 
“Type-0 Carrier Telephone” (E . Iv. 

Van Tassel) 
abstract 1259 

“Typical Block Diagrams for a Trans­
istor Digital Computer” (J. II. 
Felker) 

abstract 255, 769

II

“ Ultrasonically Induced Cavitation in 
W ater: A Step-bv-Step Process” (G. 
W. Willard) 

abstract 1513 
“Unipolar ‘Field-ElTect’ Transistor” (W. 

Shockley) 
abstract 515

V

Vaage, E . F . 
biographical material 777 
“Transmission Properties of Lami­

nated Clogston Type Conductors” 
695-713

V a c u u m  T u b e  See Electron tube 
“Vacuum Tube Electrometer Amplifier” 

(Hughes and Lander) 1261 
Valdes, L. B .

"E ffect of Electrode Spacing on the 
Equivalent Base Resistance of 
Point-Contact Transistors” 

abstract 516 
“Measurement of Minority Carrier 

Lifetime in Germanium” 
abstract 517 

Van Horn, R . II. 
biographical material 777 
“ Soklerless Wrapped Connections — 

Part I I I  — Evaluation and Perform­
ance Tests” 591-610 

Van Roosbroeck, W.
“Large Current Amplifications in 

Filamentary Transistors” 774
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“ Properties of Thermally Produced 
Acceptors in Germanium” 

abstract 256 
Van Siclen, H. E .

“What We Did to Cut Costs of Finish­
ing Telephone Woodwork” 1264 

Van Tassel, E . IC.
“Type-0 Carrier Telephone” 

abstract 1259 
“Vapor Pressure of He3 and He '1 Mix­

tures” (R. A. Nelson) 772 
V a r i s t o r (s ) 

copper-oxide 514 
germanium 514 

Varney, R . N.
“D rift Velocities of Ions in Krypton 

and Xenon” 
abstract 517 

“D rift Velocity of Ions in Oxygen, 
Nitrogen, and Carbon Monoxide” 

abstract 1013 
V is c o m e t e r  

rolling ball, calibration of 1010 
V o ic e  C o n t r o l  

selective 771 
V o ic e  F r e q u e n c y  S ig n a l s  

switching 1371 
V o w e l s  (s) 

formants, and the formants of musical 
instruments 12C1 

formants, band width 1507-S 
synthetic, auditory tests 1011

W

Waddell, R . A. 
biographical material 1018 
“L3 Coaxial System — Application of 

Quality Control Requirements in the 
Manufacture of Components” 969- 
1005 

Walker, J .  G.
“Magnetic Crystal Anisotropy and 

Magnetostriction of Iron-Nickel 
Alloys” 

abstract 1008-9 
Wallace, R . L., Jr .

“High-Frequency Transistor Tetrode” 
abstract 774

“Junction Transistor Tetrode for 
High-Frequency Use” 

abstract 517 
Wannier, Gregory H. 

biographical material 263 
“ Connection Formulas Between the 

Solutions of Mathieu’s Equation” 
abstract 1014 

“Motion of Gaseous Ions in Strong 
Electric Fields” 170-254 

abstract 259 
“ Nature of Solids” 

abstract 517 
“Spherical Model of a Ferromagnet” 

abstract 510 
“Threshold Law for Single Ionization 

of Atoms or Ions by Electrons” 
abstract 1512-13 

Warner, A. W.
“ High-Frequency Crystal Units for 

Primary Frequency Standards” 
abstract 260 

W a t e r

cavitation, ultrasonically induced 
1513

plating room waste disposal 1012 
W a v e  S e e  Electric wave 
W a v e g u id e  (s) 

directional coupler 510 
multimode round, dominant wave 

transmission 256 
non-reciprocal medium, using ferrites 

1512
transmission, low-loss 1011 

“We Begin a New Institute Year” (D. A. 
Quarles) 

abstract 514 
W e a t h e r in g  

creosote and creosoted wood 457 
line insulation resistance 629 
wood preservatives 150 

W e ig h t e d  S a m p l e  V a l u e s  

approximating the mode 1010 
Weiss, M. T .

“Magnetic Double Refraction at 
Microwave Frequencies” 517 

Weiss, P. R.
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Weiss, P. R .—continued:
“Exchange Narrowing in Paramag­

netic Resonance” 
abstract 1257-8.

“Western Electric’s Service with Stand­
ards” (K . B . Clarke) 

abstract 507 
“What We Did to Cut Costs of Finishing 

Telephone Woodwork” (H. E . Van 
Sielen) 1261 

“What We Have Learned in 1052” (J . R.
Townsend) 774 

Wick, R . F .
“Hall Effect Modulators and ‘Gyra­

tors’ Employing Magnetic Field 
Independent Orientations in Ger­
manium” 

abstract 1010 
Wicldine, B . D.

“Television Coverage of the National 
Political Conventions” 

abstract 1263 
Wiener, F . M.

“ In Search of the Missing 6 D b ” . 
abstract 512 

Wilkinson, Roger I. 
biographical material 521 
“Working Curves for Delayed E x ­

ponential Calls Served in Random 
Order” 360-83 

Willard, G. W.
“Ultrasonicallv Induced Cavitation in 

W ater: A Step-by-Stcp Process” 
abstract 1513 

Williams, IL. J .
“Magnetic Study of Low Temperature 

^Transformation in Magnetite” 1264 
Windeier, A. S. 

biographical material 777, 1270 
“Polyethylene Insulated Telephone 

Cable” 1245-56 
W i r e (s ) 

concealment 770
connections, solderless, wrapped 523- 

610
copper-steel, electroformed, develop­

ment 1260 
drop, electroformed conductor for KG'! 
polyethylene insulation 124p

Wood, E . A.
“ Polymorphism of NDjDoPOd’ 

abstract' 257 
“ Simple Attachment for Low Tem­

perature Use of an X -R ay  Diffrac­
tion Camera” 1264 

W o o d  P o l e s  
fiber stresses 1262 

W o o d  P r e s e r v a t i v e s  
evaluation 120-69 

W o o d w o r k  F in i s h i n g  
cost cutting 1264 

Wooley, M. C.
“Polyethylene Terephthalate — Its 

Use as a Capacitor D ielectric” 
abstract 1264-5 

“Working Curves for Delayed Exponen­
tial Calls Served in Random Order” 
(Roger 1. Wilkinson) 360-83 

W r a p p in g  
connections 543-5, 551 

Wright, E . E.
“Stress Relaxation in Plastics and 

Insulating M aterials” 
abstract 517-18 

Wright, S. B.
“Higher Frequencies for Ground-Air 

Communications” 1265

X

X - R a y  D if f r a c t io n  C a m e r a  
attachment for low temperature use 

1264

Xenon 
ions, drift velocity 517

Y

Yaeger, R . E .
“ Optical Position Encoder and Digit 

Register” 
abstract 508-9 

Young, W. It.
“Comparison of Mobile Radio Trans­

mission at 150, 450, 900 and 3700 M e” 
1513

Z
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