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"ELECTRONICS'

CUMULATIVE INDEX,

19.3039

This index which lists in alphabetical
-order all articles 'published in 'Electronics
during the'first :..ten years 'of publication
from April 1930 to Decemher 1939, was
compiled. by members of the technical
staff from 'the original publishod Material.
If is planned to publish a similar index
covering the second decade, January 1940
to December 1949; in the June 1951
Buyers' Guide Issue:::

The articles are Iiited..ia three ways: by
title, by subject and .by. author. The title
and'subject listings are combined and
forinted in three columns per page. The

.1 . "
author 'listings follow, printedln two col-
umns per page.

TITLE LISTINGS:: The exact title. of each
article as it; originally appeared (omitting
only the articles "a", "an" and "the")'
is listed alphabetical order, with the
last name or names of the author. Or
authors..Exact title listings may beideriti
fled by the. presence: of the author's..naMe.

SUBJECT :LISTINGS: Each article is. also
listed alphabetiCallV by the, subject or sub=
jects it represents. Categories ,of subjects
:are -identified -by boldface type. The terms_
used in the subject index reflect current
usage.

AUTHOR LISTINGS: The author <index
contains an entry (name and initials) for
every author of every ,article, together with
the exact title of -the article.

PAGE, MONTH AND YEAR: Every listing
whether .by title, :subject or author, can-
tains the: page .ouniber, month of issue
and year, in that ordir,.as indicated`at the
.top, of each. column.

FEATURE ARTICLES AND DEPARTMENT
ITEMS: Feature articles, those printed at'
full pages in the trent of the editorial sec-
tion each, month, carry no identificatioe.
Department items, Shorter articles printed
at the back of the editorial section and
collected under such -headings as "Tubes'
at Work and "The Electron Art", .are.
identified by the symbol D after the page
Aumber. The following department items,
in view of their greet number and lack Of
currentinterest, are not indexed: Book
Reviews, New Products,Aurrent news items
and. Patents.

ji



ABSOLUTE AMPERE ANTENNA

A

Pg-Mo-Yr

Absolute ampere . .........52D July
Absorption, ,r -f; in liquids. .:...93D Mar
A -C bolometer perfected by Professor

Moon at MM..- 38D Nov
A -p millivolt measurements.. ..50D Dec
A -C operated beat oscillator, Haefner &

Hamlin ........ . .20 May
A -C operated high gain amplifiers, Noble

, 210 July
Accurate frequency control with therm -

ionic tubes : 284D Sept
Acorn tube, for uhf........... 282 Sept
Acoustics;' see also Reverberation
Acoustics, broadcast studio treatment

broadcast studio, WCATI... 358 Decp -a for auditorium.......... 40 Feb
sound absorption . 250D Aug
sound level Febeound-picture theaters ., ... 625 May

Ahoustic absolute altimeter. -49D Feb
Acoustic and light characteristics of

sound screens, Kreuzei -.420 Dec
Acoustic features of WCAU's new

studios, Staff ....... . 358 Dec 32
Acoustic instruments for telltale testing

89
34

35
36

86

34

34
34

32
32
34
30
32
31
34

30

38
Acoustical boird, cornstalk..-. .52D Apr 38
Adonstical engineers hold symposium on

loudspeakers, Staff ......142 June. 30
Acoustical labyrinth, Olney......24 Apr 87
Acoustical labyrinths >for high-fidelityreproduction ............28D Jan 36
Acoustical reactance of loudspeaker-...

122D Sept. 31
Acoustically Compensated' valume controlfor radio and phonograph sets,

Wolff & Cornell...........50 Feb 33
Action and output of the split -plate

magnetron .. .. .42D Aug 36
Adds chlorine for water purification..

156D Oct 31
Adjudicatibil Of the oscillating -tube

,patents; DuMont .,.,.....108 May 30
Adjustable band-pasS filter with flat top

- 44D Mar 36
Adjusting the class -B linear power

amplifier in broadcasting station
equipment, Hallman ..219 July 36

Advanced disc recording, Le Bel. 34 Nov 38
Advanced receiver design.. ..:.44D July 37
Advancements in, a-c/d-c design, Ware

14 Jan 85
Advance notice of flood's control given

by automatic radio.....221D July 35
Advances in low pressure -art -120D Sept 31
Advances in sound recordin.g-industrialuses of tubes, Staff....... A all 32

AFC (Anteinatie Frequency CentroD
AFC, broadcast receiver.. .... ...18 Jan 36

circuit improvements .........20 Nov 86
discriminator ..... . ..... 7 Mar 36

AFC design considerations, White......
Sept 86

Aids in manufacturing electronic ap-
paratus, Staff .. ........90 Apr 33

Air-cooled tube Aug- 39
Air purification by electrical means..

SOD ,Apr 38
Aircraft and police radio services ex-

pand, Staff ....._.........270 Sept 34
Aircraft conipais, cathoderay..12 Aug 36

Aircraft Radio, see also Communications
Aircraft radio compass, Fink. 7 Oct
Aircraft radio, 1939 (survey), Staff.......... ...... 10 Jan
Aircraft radio, survey.......... 20 Feb
Aircraft static suppressor on United Air

Lines ships Feb
Airfield wind7,vane (sock) controlled by

photocells .... ...........278D,.Oct
All -glass tubes 68D June
All -metal receiving tithes, Metcalf ,&

'Beggs ........148 May.
All -metal receiving tubes, Staff.116 Apr

vacuum tubes, Pike & Metcalf
 =    .312 Oct

All=walVe" radio receiver for aircraft,
Satuse: Oct

411...wtt0-441&111.1 geterater for production
-1 teats, .SheS. Aug

Allocations, see also Spectrum
Allocations, broadcariting at 500-550 ko

17 Oct
Iremiencyi- chart ApiNi'40

Madrid ':1.-,,,Signmente Sept 34
nigh fr denot June 36
high pc. ` broadeastillg 13 Nov. '16
Vadtid. Terence ..276 Sent 32
spectre ., 44 May 86

"" :.:' Errata:.:, . .75 Nov *31

Pg-Mo-Yr

Allocations (cont'd)
uhf region .... .... July
vhf, all services...-.. ... 34 Apr

Allocations in the uhf spectrum, Staff
34 Dec

Alnico-new magnetic ma:tenni .42D Jan

Altinieter, see also Navigation Aid
Altimeter, absolute, acoustic.....49D Feb

absolute, f -m .... ...10 Jan
Amateur receivers of advance& design,
Anameter h f phototube intimater.. ...

. . . ......... 44D Sept
meter ;hunt circuit- ........ s 36D Apr
r -f, calibration by photocell -40D Apr

Amplification, see also Amplifier
Amplification at r -f for television.. . .

: 80D liar
Amplification at 7 meters . ...19D Jan
Aiii.Plification by r -f pentodes 52D Oct
Amplification factor chart, Jervis

45 June
Amplification of ten quadrillion times.............. . ........156D Oct
Amplification of very low direct currents

. . . ....634D May
Amplification Of weak photoelectric cur-

rents . ...........163D Oct
Amplifier, see also Amplification
Amplifier, adjustments, broadcasting....

Errata 66D Jan
a -c, photocell . . 245 Auga-c/d-c, high -gain ......195D July
s -f, broadcast remot'e-pickup, .28 July

push-pull, bridge -type 134 May
push-pull, phase inverter- 330 Nov
stable, using triodes 220D July
transformer and r -c coupling

142D Aprtransformer testing ........18 July
using r -c coupling.- .25-. .. Aug

audio, avc .... .......50 Feb
class B & AB', transformer design....... .................14 Feb

band-pass, visual tuning.....58D Feb
broad band, degeneration ...66D Apr

r -o coupled ..............38D Nov
resistor impedance . . ....38D Jan

broadcast remote, unattended..21 Nov
class A push-pull calculation.18 June
class -B, distortion measurement.............. ...... 196 June

linear adjustment 219 July
coupling, interstage-fllter...194D July

Errata......259D Sept
d -c, compensated 94D Mar

degenerative, industrial use 51D Apr
electrometer tube ........634D May
for galvanometer ........292D Sept
for oscillograph . 40D Aug
logarithmic recording ......24 Mar
low -voltage measurement 195D June
multiplier Juneone -tube balanced ..... 318D Oct
photocell .. ..... ... 44D Jansingle tube ..... .. . 82D Sept
single tube, balanced . . 159D May
survey 42D Marthree -stage ... 198D Julyicovtubes and circuits

deflection (beam control) . . . 40D Junedegenerative feedback construction...
16 AprErrata Oct

35 using 6L6 tubes ,50D Novdesign, feedback.. ..... 12 Jan
39 differential, two -tube . 46D Aug
38 distortion, photocell .......128D Apr

dynamic microphone ..... ... 52 Feb
89 eliminating hum and microplionics,...........  ... .... .. .18 mar
83 feedback ....... . 30 July
39 for unidirectional microphone.242 Aug

frequency -doubling, aircraft .,.124 Apr
35 gain -and selectivity, loaded, 229D Aug
85 gain -frequency characteristic.84 June

...54D Feb
84

high gain-c power operated ......:::210
wid eb..- ...

80 high -resistance for photottibe.....,
34 14, automatic selectivity control

incpicture and sound ..........20 June
'tunod ...........340 Oct

lOw=frl,atiencY,'f., :dback, variable neg-
. ri,;'''re  .  ....:;4..54D Apr

-.components .75D June
Machette Oct'
inicreplione;'tWo-Aube  :......18 Dec '

inodtiliaed; high -efficiency !,.3 July
output,',Aireet-coipled, 110't-vube.

Pg-Mo-Yr

Ainplifier (cont'd)
36 output transformer ... . 30 Jan 36
39 avc . . 45D May 86

peak=limiting audio, low -distortion..
37 ....... . . .... ..38 June IS
36 pentode; distortion . 142 Oct 31Pheheinverter to push-pull stage. ....... 40D Oct 36

photoCell using flicker. 58D Nov 3734' phototube 634D May 31power, vhf39 19D Jan 33.zero -bias tube ... ... 139 June 3036 push-pull A and linear B 93D Mar 35

88
graphic design 73 Mar 33

puS12-plish . .... ..32D July 31
- .pu .push,sh, design . 82 Mar 32

r -c coupled, bleed -band, television....... . 265D 'Aug 32data . .. 29 Feb 37
high-fidelity 76D June 39

30 high -mu tube . .. . .. .63D Apr 38
33 improvements\ 51D Apr 37
36 gain and phase -Shift, chart -35 Sept 39

reflex, i-f/a-f ...... 51D July 39
36 14/a4 ..... 153. June 33

remote pickup, broadcasting -38D Jan 38 '

resonant, peaked -tuned 81D Mar 33r7f, broadcast receiver .279 Sept 30
31 capacitance-ceupled 20 July 31class B calculation... ,.41 Nov 37
31 pOWer, class B & C ..... ........83.Dec 39

SiMpressor-grid pentode . 10 Jan 32'tuned, uniform gain 414 Dec 30screen -grid tube .... . . 346D Dec 33
6L6, degenerative ........ ..... 30 Sept 86
television, wide -band - 24 May 88transient analysis 39 Nov 39
trf, transformer coupled 21 Apr 30
uhf, Inductive output tube 30 'Feb 39vhf, rasonant-line tank... .....33 Oct 35'
v -t, equivalent parallel circint.105 Sept 31

industrial, Itj-563 162 May 32
wide -band, high -gain 16 Feb 39

ftoerlevtvision
22 Aug 87
16 Jan 38

Addenda 62D Nov 37
tUbe-choice 38D Apr 39

Amplifier for galvanometer deflections
. - 6D June 37Amplifier for impulse counting-,469D

Nov 38
Amplifier measuring technique, Kiernan

. . . ... . ..18 July 37Amplifier method of measuring velocity
of flow past aerofoils.. 522D Feb 31AMplifier noise-a fbibliography.20D Jan 14

Amplifier speakers in factory workrooms
(illustr) 169 July 30Amplifier units find new uses in indus-
try, Staff 84 Feb 34Amplifier without phase distortion,, Staff

26 June 37Amplifiers and television receivers.. ..
59D May 39Amplifiers used to study currents pro-

duced by thoughts 48D Feb 34Amplitude and frequency Modulation
Amplitude of loudspeaker cone2s423,DDrc

81

Amplitudes of sound from mu3s12cDalJuinly.
81

struments 24D
Analog between dry -disc phototube andjan 33

chemical cell . . .., 20D Jan 34
Analysis of efficient modulation, DingleY

Mar 34 
Analyeis of frequency multiplier" 1\a
Analysis of high Modulation7D Sept

tr9ansmi;- 39
aion, Lampkin .326 Oct 30'

Analysis of uniform r -f amniniaations,
Uehling .... 414 Dec .30

Analysis of vacuum tube Preductioncosts ...... 664 June 31
Analyzer, color, plots curve. 17 Mar 36

harmonic, single -frequency source..;. ... . ........ .374 Nev 30
Analyzing industry and traffic. noises

........ 388D Nov 30
Anemonieter indicator, photocell.., _

222D Aug 13
.Announcer killers ... 65D Feb 34

Annual tube replacement cost for broad-
cast stations, Staff.... :113 Apr 34

Anode Materials, tranaiiiitting...tiibea...-.
. :22 Dec 38

Antenna, antifailliid; Bkaslatt..4,300i):Nov
array, directional, breadeitat:,.38D Jan
broadcast, antifading :,...,:.,199D July

rotatable 30 Feb
current increase with itnodulation .:

,59 Aug
directional broadeasteaintilitatiOn-- -

38
.37

31

36

35
33
39
33
32
34

32
37
36
.34

36
32
89

3986

38
37

32
35
83
33
34
39
81
34
37

35
7

36
32
38
38
84
38
33
86
37

37
38
86
37
37

8484

89
36
35
32
33

34
3

34
.39

87

86
38
30

39
89 .

36.
38

38
3,2
33
36
38
38

3l

37
phasemeter, crt .......... :62D Apr 89
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Electronics Cumulative Index

ANTENNA BASS COMPENSATION,

Pg-lkto-Yr

Antenna (cont'd)
--directional broadcast

array, WLW 152 May 86broadcast 362 Dec 82dummy, using lamps.. .....36D July 86height vs electrical degrees, chart..
30 July 88low-cost wooden Mast 46D May 36matching, pi -section networks..29 Jan 36to coaxial line . 239 Aug 35mobile, for auto radio., . . 41 Feb 35radiation chart . 36 July 39lecerving, centralized, apartments. ..

. . 37 Nov 39reducing, high -angle radiation.
. . . 58D Feb 34resistance, broadcast 46 Feb 34Riverhead (illustr) . 32 May 87shielded loop, broadcast receiver

20 Oct 38short receiving 48D Jan 36shunt -excited, uhf 44D May 39shunt -fed broadcast, tuning 42D Dec 39survey, using balloon support
. ........ ..... . . ....... 36D July 28television, design ........... 28 Apr 88transmitting, cubical, GE 51D Apr 39towers, broadcasting 238 Aug. 38turnstile, vhf broadcast .... . 14 Apr 36two -element directional .. 22 Apr 36radiation patterns . .. 29 Api 36vertical, radiation patterns . 46 Feb 35Antenna coupling systems, Maisten....... 82 May 30Antenna radiation chart, Giacoletto..

.

35 July X39Antenna terminations, Dietsch 14 Sept 35Antennas for air navigation (homing),
Fink ....... ..34 Feb 36Antifading antenna of Breslau.199D July 33Antifading antennas 877D Dec 32Antinoise circuits ... . .....62D July 86Apparent demodulation of weak inter-fering stations . . 32Apparent reactivation of tubes after longrest . . 95D Mar 35Applause meter in amateur theatricalcontest .......... ...... 165D May 34Application of copper -oxide rectifiers..

. . . - .. . .. 59D Apr 89Application of piezoelectric crystals to
receivers, Batcher .......57 Aug 91Application of small currents...27D Jan 34Applications of concentric transmission
lines, Andrew ...... 40D Mar 37Applications of copper -oxide rectifiers,Beranek .... ........15 July 89Applications of electron tubes, Staff........... . . ... .........2 Jan 35Applications of electronic engine indi-
cators-a new use for tubes, Bloch...... ....... .212 July 35Applications of graphite in tube manu-
facture ..... 160D May 35Applying feedback to broadcast trans-
mitters, Young ...........20 Aug 89

Applying neutralization to a -f amplifi-ers, Klipsch 252D Aug 34Applying police radio, Harmon...22 Oct 37

Arc -Back Indicator, see also MercuryVapor Tithe
Arc -back indicator, mercury rectifier..

48D Apr 39v -t, multiphase 257 Sept 33Area measurement, leaf, photocell...
49D Feb 34Areas of leaves registered by photocells
49D Feb 34

Array, see Antenna
Art advances (survey) Fink....20 .June
Artificial eye for blind finds doors or

windows In room, Free 640 Aug
ASA. standards on acoustics 56D Mar 37
Aspects 'of standard -signal generator de-

sign, Crawford 46 Feb 32
Assignments in the radio spectrum, Staff

274 Sept 34
Associated Press opens wire -photo sys-

tem (illustr) ... ...........9 Jan 35
Astronomer comments on the photocell,Shapley ........ 434D Dec 30
Astronorny, photometry of stars.49D Feb 33

Atoms & lVfolecules, see 'Particles
Atomic -energy, voltage need. .635D May 31
Atomid theory, electronics, Einstein ,....

. . .. . .. ............462 Jan 31

Attenuation; see also AtienuatOr
computingAttenuation..........................

114 transmission' lines..........26 Apr
Attenuator, see also AttenuatiOn
Attenuator,, automatic, blind landin250fan..,.,

bala;i7ea,.design chart -83 Nov.

39

31

Attenuator (coat d -)
design ehart; ,.; it47 Aug, 34
netisaiik:46eign Oct 11
simple network Sept 28

Audience iteeeareli, see Broadcasting
Audimeter. '.records listening - habits: of

audience :Se

Audio, see also- Broadcasting; - Record-sound
Audio, amplifier,: .eb --84

amplifiers, 'feedback ... ,jan, i37broadcast input console.. ....38
pickup annilifiers- 25 38Errata 7.0et 28
transmitter characteristics . 378 Dec 34

distortion, dramatic effects..252D Aug ;35
"limiter, receiver 26 Mar ,88factory p -a installation..,.. . 25 Dec 36

frequency meter, direct reading. .... .4  124D July 35frequency -response meaSiirement,
tomatic ...460. Feb Segain -control, electronic Feb '36

high-fidelity circuits. - 108 Apr 84
pickup Mar ,38

intermodulation distortion, 20 Sept -- 88
Comment Feb 89level Indicator, sound xecording................. ... .......... eep- Sept 37Variable light Mar- 34measurement, recording 606 Feb

microphone switching, broadcasting,.
162 May - 84

mixer circuit designa 32 NOV- -36Errata. ...56D Jan 37output transformer, flux balance......
.

1610 May ;15
p -a, stereophonic, World,s Fair......... . . .... July-- 39
peak -voltmeter, sound recording....,.... .. Aug 88pre -emphasis, broadcasting Nov 39

suggested, broadcasting ...940 Mar 35public address, for politics 12" Sept 86
reactors, .high -Q May 36recording equipment, disk:...,12 Mar 88reference level, v -u meter ..:28 Feb 39reverberation control, broadcasting.,
sound -distortion Preamplifier .

sound -effects miXer, " high -impedance.... . ... .. . . .66D Stine 38testing, sound picture equipxnent6'02
Feb""31volunie compression .,..... ....16 June 86

volume expander, automatic -184 Jiine 15phonograph Nov 85volume indicator and attenua.tor
22 Jilly 88Errata......9 Sept 88wave analyzer ...  .....  :760 Nov .39

Audio=frequency compensation methods,
Aceves ..........224 Dec 81

Audio -frequency (tone) compensator
methods A . ... 141D Apr 32

Audio -frequency mixerl-heXode
228]

Audio .frequency oscillator for a -c-......... 200 Jan 34Audio level judging 21D Jan 82Audio level meter 18 Mar 38Audio program alarm 360 Oct 37Audio -radio distribution and control dr-
.cult, Glover Oct 31Audio spectrum chart.. .., 120 Apr 82Audio transformers sealed. iii.-alurninuth

cans, Lee, ...: 46D Dec 37Audio Volume expander..........7 Mar 36Audicinieter, hearing -aid test.. .38D Aug 89Audition panel at KFWB, Staff........
Aug221 33AudItOrY perspective, three -channelMusic ....... ... 118 May 33Audograph a recording Machine of new

design ' 60D Oct -29
Augetron (electron multiplier) -.580 Oct 29
Aurora echoes, Stormer, demonstration.. "

6490 May 31
Automatic adjustment for modulationindicator, Carlson 40D Aug :88_
Automatic bias generation for a -a axnplit-191D June 85
Automaticek 'antrso°lIleof airport lighting..

135D Apr 32
Automatic curve follower. 400 Oct 36
Automatic device for the24tudy of e-Verberation ..... 315D 1.1-ev 33

y 34

Automatic Direction cinder, see Dirf,z-
tion Finder

'

Automatic egg-candfing machine uses -
photocell .............2280 July 32

ILECTRO,NICS BUYERS' GP1:1*---.41ini, 15,41:41D4MONT171,'

Pg,...114e.Yr,

Autainatic .elevators need photocell pro-
tection ..... .........150 Jan 84

Antoinatio facsimile telegraph put in
Service by Western Union.. . . .....,.,..,...... ............ ..510 Apr 39

Automatic line level indicator, Odell......... .. . ..... . .8602Oct 37
Automatic line measuring equipment ,of -

the German breadeait" Systerat
Lioriliardt 847. Nov 34

Antonia:tie maintenance of solid liquid
equilibrium 6230 Feb'. 31.

AntornatiO photoelectric titration..., ...
126D. Apr SA,

Automatic public address aratolifier-vol-
ume level control. Boucke

c,A5to Mai, _so-
Atitornatic radio conipass 6850. June 31
Automatic radiegomometer . -520 Aug 39
Automatic recording' of field ;strength,

Janiky. 148 -May 34
Automatic remote amplifier, Brewer..-............ ................. 21"Nov 138,
Automatic selectivity control, Mayer...

. ............. . 32 Dec 36
Automatic SOS alarms, Staff 20 Apr 37
Atitothatic. starting resistance..62D Feb- 37,
Anternatie synchronization of television .

images 42D Apr, 36'
Autoixia.tie typeietting machine employs

Photoelectric translation device..
. 230 Aug. 311,

Automatic voltage regulation; Ho*e................ May 32.Automatic volume coutiol 24D Feb 35.
Automatic volume expander, Weeden..

, . . 184 35
Auto alarm,. standby for Shine - .20 Apr 31

Auto-Bad.lo, see also type, e.g., Bteatl-
casting; Communications; etc.

Auto -radio an expanding Market in 1933;
Staff Jan 33Auto,radio forges ahead, Staff

37 Feb. 37:
Automobile mannfacturing, tube -controls

22 .June. 35
prodnetion, V-t-deViCes.,,:....,,,,10 Sept 35.Autointibile radio 1985:Model 146 May 35

Anton:mink radiaprobleme teed eoltition-in1932; Staif.12 ;ran 33Automobile tube of, 'increased output............
AVC, amplified, tube circuits.. .16 Jan

broadcast receiver, French 63D Febdouble -grid tube ...........'1770 MaY
for p -a- Mayp -a system with volume expansion....

32
33
35
32
36

37'receiver, /Wunderlich. tube "18 Jan 83r -f 'input gain... .38D Mar 39With 6B5 taxiing indicator.......28'Oet 36
AVC applied to audio frequenpy arriP11-

.. tier tubes, NeLson.........,-50 Feb 34'AVO doubler ..... ,......440 Jan -seAviators warned against laigh-freauenoy
hazard -Oct 31

Backstage sound effects for theatres --

Baffle, see also Loudspeaker
Bailie, design for loudspealcer....20 Feb 36
Balancing shaded -pole motors, Sundt....
Balloon antenna explores new locationfor wBZ
B

. .. ..........8326DD JJuullyy

Band-pass
amplifiersnnd-passisilter)

characteristics,81Jazduerly-
helmBandspread problem, ..........

Jan
.....

Bar and rod heating controlled by elec-
tric eye 103D Apr 43Barkhausen circuit for ultrashert,we;Ke
reception ......... ......920 Mar 84

Barkhausen-Kurn oscillator research... .............. .........318D Oct 82
Barreling of alcohol speeded by_,photo-cell 155D May 34.139.-ri"ei -layer rectiff;r properties

8i11:- Mar ,313Barrier -plane photocells 31.u..&;lov It.Barrier -plane photocells 16217,..ilayBass boost, design chart Oct. ,rr 'Bass compeneation design chart( ; ,Prio& De ....... Oct 97



Electronics Cumulative Index 1930-39

BATALUM CANDID X-RAY

Pg-Mo-Yr'

Batalurn getters.... ..,,. .Sept
Battery. dry: cell internel..resistance.,....,..

35 Nov
Bettery-Operated device for the recovery

of lost .Mar
BatterSi. radio .12- Jan
BBC. lieenses, ... ... .64D Apr
Beacon marker transraitter, 14afzger,,.

29 MayBeath tetrads for ultrahigh. . treepieney
65D Sept

Beam tube for ailtrahigb. frequenthee...:..
72D June

Beana-.controlled. amplifier 40D Jr.iine-
Beani.,-poWer output tube Dreyer

18 AprBeam -power tube, critical vidistanee.,,,
Errata-, .48D July.Beat frequencies` and. Synchronization.

.26D JanBeat for .modern radio .re-
ceivers, Manke 88 Mar

Beat -frequency Oscillator control,
km 369. Dec

Behavior of dielectrics Apr
Behavior of electrons in magnetic fields

.146] June
Behavior Of - half -wave - rectifiers, Stout

32 Sept
Behavior Of selenium; barrier- film cells

,,32713 OctBell Labs test -Oak* cable; Staff.
- 18 Dec

Bell Teleithotie.LabOra.tories, Staff
Bias voltage, a-i or r -f

fier .. 191D June
cathode resistor computation .62D Nov

Bibliography, articles On
....

- 68D May -
electronic engineering te*te:-.....37 Apr
electronics and allied subjects 53D Oct
noise and noise measurements.. 34 Feb
television, -from -Mar--
ultrasonics:. 34 Jan

Bibliography of ..artiClee-.'on.,Sunerregen,
oration ...30D JanBibilOgraPhy -On eledtrentiii3es....4.433 Dec

Bibliography on oscillation 42D Jan
Bibliography on televisioh..., ..265D Aug
Bid & asked communications; -Bennett...
Big MayBinary logarithm tables-, .- -161D Oct
Bioelectronics, malliveltineter.:25- NOV
BiOphysies, see also Medical
Biophysics, cardlotaCharneter,- electronic. ...... AugBlind aids -Apr
Blind Landing, see- Aliso .Navigation Aid

',Blind landing (illustr) ..26
aircraft, CAA -MIT 10 -Janreceiver attenuator :....-:95D Jan

Blood analysis; photoelectric -.293D Sept
Body -impedance measurements aid. an

medicaldiagnosis 36D Apr
BOIOnieter, with amplifier. 38D_ -Nov
'Brain 'study. discharge tube.37D OctBraun tube for direct photographic

cording ......... Apr
Breath relay for operating :electric. lights

Bridge, a -c, using electrometer tubes,.
.. . ..... 162D May

v -t, measures x-ray and uv..1.62D May
ultrasensithre, bioelectric. ,38D SeptBridge and new ooinneneated vacuum -

tube VoltMeter. ..49D Feb
Bridge bilande (visual) indicator..64D-

Nov
..

Bridge balance visual, Jan
Bridge citeuit,:photonell.......27D Janstabilized amPlifier ...........,30 Dec
Bridge measurements With, a visual null'indicator :62D NovBridge (1,f) for testing Parte...894D DecBridge -type flux 'meter, .44D AugBridge -type push pull Tul-

. autiltes MayBrighter than the bun (mercury la.nin)
32p July

British high Rdelity receiver goesAmerica one better,:-.'; .862D Nov
British highway safety studied with

electronic instruments ..46D kr:iv
British radio show 46D fKit.British television plan...48D I3 v`
British vision recelVersT Brawn..

37

'36

38
38
37

36

39

38
37

86

86
36

34

35

32
SO

30

39

34

37

36

35
37

Pg-Mo-Yr

Broadcast antenna, resistance measure-
ment .. 45 Feb 34

Broadcast coverage, Guy 16 -May 36
Broadcast equipment, cost vs perform-ance ............. . . .... 40D Sept 36Broadcast maintenance. costs, Staff....

25 Nov 35Broadcast on trains. .696D June 31
Broadcast station power and 1931 radio

' set sal4a, Caldwell.. 412 Dec 30
Broadcait station Statistics, Dudley.. .

24 Jan 37
Broadcast studio, acoustic design,.Ger-

man (illustr) 121 Apr 35
BroadcaSt tower lighting, transmission

system .. . . . ... ...38D July 36
Broadcast transmission progress at CBS,

Chamberlain ............138 May
Broadcast transmitter characteristics,survey of 36 stations, Clarke &

Sohuttig . 378 Dec 34
Broadcast transmitter ,(construotion)

features, Taylor 2Q Jan 36
Broadcast transmitter measurement,

using .a &minion wavemeter,
Laport ... . . . . ............ 88 Mar 32

Broadcasting, see 'also type, e.g., ,A -M;
F -M; High Fidelity; Television;
etc.

34

Broadcasting, allocations, Madrid
conference ........ - .....276 Sept 32

amplifier, a -f, remote pickup. 28 July 39
remote pickup...............38D Jan 38

and television survey .. . .... .....2 Jan 32
antenna, array computation  -16 Aug 37directional' ..'.,............362 Dec 32

directional ,.., .. . . . . . ..383) Jan 38
rotatable . 30 Feb 38

37 apex stations............... :361) July 36
37 arc -detector, photocell -......316D Oct 34
38 at 500-550 kc.. .. ............' ,17 ,Oct 36
39 audio, amplifiers, low-hum....210 Jnly 34
39 input console s ' 38 June 33
38 level alarm 36D Oct 37level meter ......... ..... ,..13 Mar 38
35 level monitoring practice.....19 Oct 35
38 mixing control ;...,..... ....24.Sept 37
36 peak limiter, low-distorti'on 38 June 39
32 reference, v -u meter 28 Feb 39volume limiter ........ 20 Dec 37.

36 class -B linear adjustment 219 July 35
39 Clear -channel sharing . 216 July 32

coaxial -cable, installation 30 July 8931 installation .- . ....... ... . . 31 Aug 39'39' cochannel interference... ....100 Sept 31
common antenna for two

frequencies 11 Oct 35facsiinile, recorder.. -........., 26 Jan 38
38 FCC, legislation .. . . .. .. ....102 Apr 84
34 standards of good engineering

practice ...... ... . . .. . .. 11 Aug 39
fidelity standards, FCC......12713 Apr 85
field -strength measurenients.. .20 Aug 86
f-rn, development . ..... ...188 June 35

transmitter installations....36D Feb 39
wide=band demonstration. , 17 Nov 35

frequency monitor, mobile

87

3439

30

as
35

86

30

30

pickup 22 Jan 39
frequency synchronizing 175 June 35future of uhf region.. ..... . . ....7 July 36gain control, electronic 5813 Feb 35harmonic measurement 425 Dec 30
high-fidelity, standards ....191D June 35summary ..........200 Julyvhf 18 Tan

W2XR . . .... 26 Novhigh -frequency allocations . . 31 Timehigh -power alloCations ..... 11 Novinternational, German 1631-1 May84 KNX studio ... 20 Apr34 legislation, ,statistics 15A Tune89 listener opinion - -..118r) A -or
Metropolitan Opera.............80 Dec83 modulation, indicator, day -night

poWer .40D Aug27
38
34
39

34

150

3

86
14
81
11
44
37

38
31Monitoring Sept 36NAB convention ... . 7 Aug 36plate=ammeter protection. ,..'.38D Feb 38

program Circuit: frequency
86 characteristic -.347 Nov 14
34 program failure alert it ... 24 July 39
37 receiver, auto -radio ...... 146 May 35components and developments
33 1936 20 qeDi -35

comporiente, survey ........ . 16 Tune 88
26 high-fidelity trf ....... 19 Feb 67recorder in listener survey- --SOD May 26

.84 remote amplifier, automatiC.... 21 Nov 38
remete-pickiip, aMPliilere -26 Aug 3836 7°t835' relay transmitter , 19 'Octe 248

85 transmitter, pack-thie . Apr 89reverberation control- ....,... 28 May 83
89 Russian radio Plan- . 548 Mar 31

Pg-Mo-Yr

Broadcasting (cont'd)
short-wave receiver, Ottaws,..42D Sept 35

transmitter . . . ..... ..23 Dec 37
Sommerfield formula . . . 23 Sept 36
studio, acoustic treatment,

WC.A.0 358 Dec 32
NBC Hollywood 10 May 39Radio City 324 Dec 33

synchronization 54D Feb 34
synchronized transmitters, time

delays .. . -124' May 33time signal, automatic 246 Aug 35transmitter, adjustments.. .15 July 36
Errata 56D Jan 37

and antenna, KYW... ... . . .6 Jan -high-fidelity 144' May
high -power .............:136 June
inverse -feedback 20 Augmeasurements ... 88 Marremote pickup
siting

40D Sept
66 Mar

synchronizing 423 Dec
WOR 38 Febtube replacement cost 113 Aprtypical European stations 54D Febuhf experimental, W8XH 114 Aprvhf, turnstile antenna;..:......14 Apr

volume compression . 16 Junevolume indicator and attenuator
water cooling for tubes

22 July 38, 294Soepett

wired -radio, Europe .. . .. 44 FebWJZ new tower 21 Jan
Broadcasting on 546 kc, Babits..32D Jan
Broadcasting on 7.85 meters at

Amsterdam ... ...... 378D Dec
Broadcasting over telephone

wires 195D JuneBroadcasting station costs 254T.AugBroadcasting station costs, installa-
tion and maintenance .. 688 June 31Bucking voltage for plate rnilliam-
meter . . .... . 162D OctBuilding an engineering
tion, Baker 62 MayBuilding bridges by radio,
Tibbetts . ........ . ..7 SeptBuilding neon -tube signs (illustr) .51 Aug

Burglar alarm employs space
principle . .. . . 254D SeptBuying habits and replacements for
sound equipment, Staff 686 JuneBuying habits of radio set manufac-
turers, Staff ........ 592 AprBuying radio materials by specifica-
tion, Glover . .16 JulyBypass condenser production test
equipment, Stellwagon . 504 Feb

C

34
30
39
32
35
33
30
35
34
33
35
36
36

-38
38
35
37
37

32

35
34

31

30

35
31

33

31

31

31

31

Cabinet, broadcast receiver,
design

molded, plastic, design
590 Apr 31design, broadcast receiver 146 May 34

receiver, broadcast, design 11862
JJulyune3339

styling, broadcast receiver.....62 Mar 23broadcast receiver ...88.. Apr 33Cable, telephone, characteristics 341 Nov 34
Cables for ship-guidEnirgra.t.a..... 1462D3DJ.Tuanne 3305

Calculator, see also Computing
Calculation of loudspeaker efficiency,

- Wolff . ....... . . Feb 32
Calculation of triode coristante,

Fremlin ....... ...    7633 Nov 39Calculation of vertical antenna radia-
tion patterns, L,aport.......46 Feb 35

Calibrating radio frequency ammeters
with photocells ,...., 40D Apr 37

Calibration of grid gain centrols,
Watson .... July 81

Calibration of low ........ 'frequencies,
Meissner ... ...,137D May 33

Calibractoioldnmoafnmicro!;.h7es.,:.fts.o.n &
100 Sept 31

Calibration of microphones..crop.11 et es . . 109D Apr 83
Camera, television, scanningdisk. , . ei. AIM' 31
Can radio sets be. sold to .Europe?',Laszlo .229 Dec 31

ithCan radio tubes 'be sold' &brae:WI
Laszlo . , 92 Mar 32

Canada installs short wave receiver for
CandidBraiatmish traprxogmsrraay Syeepbt 3396

.
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Electronics Cumulative Index 1930-39

CAPACITANCE COLOR

.Capacitance. see also Capacitor;
Condenser

_Capacitance alarm .. 26 Feb 37Capacitance change measurement
227D July 34

Capacitance change measurement .15 Mar 38
Capacitance control, v -t, appli-

cations , 35
Capacitance measurement, h-i.140D -May 33Capacitance of a diode.. .. . . ..66120 June 38Capacitance operated relays, space

alai in 351D Apr 37Capacitance relay, for talkingminor ...... 361) Feb 87Capacitive and inductive
coupling .... .395D Nov 30

Capacitor, see also Condenser
Capacitor, electrolytic, character-

istics . .. 596 Apr 31electrolytic, etched foil ;30 May 37
filter, paper vs electrolytic -160D May 35
gas -dielectric, high-pressure ...16 Apr 39
i-f tuning, manufacturing

technique . 690 June 31
impregnated -paper, life 54D June 38inductance change, fre-

quency .. 199D July 33life test, accelerated 114D Sept 31
mass -production 28 Sept 39150 -ampere, broadcast trans-

mitter .., ..13071 Apr 35
padder, for tracking in receiver.40 May 37

superheterodyne receiver..._160 May 32plate -shape, bfo.. . .369 Dee 32
pressure -type, construction... .60D Aug 39
temperature -coefficient with

heater . ., 15 May 39testing, limit, photolube 6 Jan 22production .. 504 Feb 31
variable, design for tracking -180 June 34
and resistor testing, produc-

tion .. _279 Sept 34
calibrator, at r -f, substitution...318 Oct 34Capacitor leakage tester.. 441) May 36Capacitor losses at 4 me 261D Aug 35

Capacitor tester, neon -tube type.22D Jan 35
Capacity -operated a -c relay -34D June 36
Capacity -operated relay applied to -

furnace heat control. ....4671 Nov 37
Capital and annual costs of 100 watt

broadcast stations, Staff. 308 Oct 34
Cardiotachometer, electronic .....14 Aug 38

Carrier Current, see also Communica-
tions; Telemetering

Carrier current, control, electric
utility . -HD Mar 22radio program distribution .682 Tune 31telegraph service 268 Sept 34

Carrier current communication -HD Feb 34Carrier current intercom ..._159D May 34Carrier system, wired radio. . 461D July 38

Carrier Telephone & Telegraph, see also
Carrier Current

Carrier telephony, Scotland -
Ireland .521) Dec 37Case for high power (broadcasting),
Staff .12 Nov 36Catechism on iron for radio
tubes .. ....:124D Apr 34Catenary volume control .20D Jan 34

Cathautograph, DuMont Jan 33
Cathode, barium coating, v -t..._390 Nov 30

copper, saves power .. -..44D June 36
corrugated, gas -filled fube.., .280 Oct 334nickel and barium alloys- .244 Sept 33
oxide -coated . 671D Feb 32
radioactive and photoelectric_ ..17 Jan 32
self -protecting, vapor tube.. -- .29 Dee 35
thoriated tungsten 50D Jan 39

Cathode follower, television
amplifier . 56D Apr 39

Cathode ray for the uhf, Libby 19 Sept 36
Cathode-ray aircraft compass,

Ostrolenk 12 Aug 30
Cathode-ray amplifier (beam -

grouping) tubes, Fink 9 Apr 39
Cathode-ray antenna phasemeter,

Taylor .. . 621) Apr 39
Cathode -rev deflection of r -f

voltages . .194D June 34
Cathode-ray frequency multi-

nher . ., ..264D Aug 32
Cathode-ray null indicator,

McNulty .

.
.3GD Sept 38

Cathode-ray oscillograph applications,
-Mayer

'
.14 Apr 38

Cathode-ray oscillographs finds use
in oil -burner equipment
Industry , .. .38D Ally 36

Cathode-ray oscillographresearch. ... . . May 31
Cathode-ray oseillograph

Brewer 222 Dec 31

.Cathodeeray oselliogrardt without:llies-
Parts Sept 30

Cathode ray phasemeter, lhigno.&
Barnett Jan 38

Cathode -lay polar diagrati.
indicator Oct. 39

Cathode-ray recorder remembers by
means of fluorescence delay

3613 Jan 36
Cathode-ray scanner for televising .

film 45 July 36
Cathode-ray screen phatograrhy,

Staff 37 Apr 38
Cathode-ray time, axis and blockiag.

circuits, .......,.......3471) Dee ,33
Cathode-ray time briee-..........1,2427) Dee 31
Cathode-ray transient, osetllo...'

graph 6871 Jan 37

Cathode -flay- Tube (CRT), see also
Oscilloscope; Tube

Cathode-ray tube, measuring ellarric- .

teristies -6217 May.31t
phosphor characterhitics .....,31 Dec 3i
screen potential Oct 3$

Cathode-ray tube applications,
Stinchfleld - 153 May '3u

Cathode -fay tube aPplications...38D Itine 36
Cathode -lay tube detector .....461) Mar 36
Cathode-ray tubes for escillograph pur-

poses, Taylor, Headrick &
Orth 332 Dee 33

Cathode-ray tu-be in mass produc-
Bon . ... July 39

Cathode-ray tubea in the making
(ilinstr) ....32 Apr 39

Cathode-ray tube used to twit 'fuses.
sundt Oct 34

Cathode-ray waveform distortion -at ultra-
high frequencies, Bewle,......13 Feb RS

Cathode-ray wave generator, for
musks .. , .. .331) Jan 37CBS buildii new home for

CBS clevelope portable audio Measur-
ing set . Feb 39Cell space ratio in wood by a ..

photoelectric method Sept .34Cement bags regieteked by photo-
cells 45.117 Feb 14

Cement fineness, by turbidt-
meter Jan 2.1

Central -antenna ayetem, ruin...37 Nov 69(tftntromatle unit,F ...
Staff,. ... tint 36

CikrAMIC materials. mechanical and
electrical properties ,.,,,33 Apr 39

Ceramics as Insulators, Staff Pell al'Ceramics, h -f, characterleticsi...24371Reb 13
Cesium atoms in cesium, east um ' " .oxide on metal - .... .3161)- Nov 'ail
Cesium -oxygen silver Phhtriceil..491) Poh 93
Chairman addressee shareholders by

television ,....1.941) ;Tune 3I
Change In maximum ratings of

receiver tubes ... . ..4371 DOC 3:1
Changes in sunspot nuthbere 1e2.3

to 1932 give clue to radio
vagaries, Staff Mar .33Changeover unit (rectItier) ....7571. Afar 119Characterietics of American electronic.,

. tubes (chart) Denney...,,,303:Oet
.Cliaracteristics of British hallitale.ray tubes Jely.37Characteristics of 'gni-ailed Phi/0-

cells , Afar .23Characteristien of Germen rad ii re-
ceivers, Schrsige Ant, Oct 94

Characteristics of ineulated
used in radio s.et. production,
Zehder .. -19 Jan 34Charaeterietles of -Magnetron
litters . ....  -....SOD Mar 39

Characteristics° of 1934 -tubes,
7,fimno  .... .... -.151 May 34

Characteritstlea of phosphors .....62D Mar 39
Characteristies of phosphors for

cathode-ray. tubes, Staff......31 Dee .2$
Charaisterleties of photovoltaic

cells Oct. 20
Charactertst106:.Or amnll tayrit-

.trona. .12013. Sept -al
Characteristics :Oethe newinw-dritin 'tuber; for battery recolVerti.

Staff 3,22 Juno 40'
Charaeteristles, of tho ..ihetronic '

cell .1007 Miry 32
Characterietlee of  variable -mu

tetrodee. Ilentie3r ......,...640 Mar 31
Chart for simpleattenua.tor -designs

-Waltz ..... Aug24
Chart surveying 'by' electronic... ...

methodic - .60D -Peh 32
Charts for solving wire probleMa,

Waterman Dee 31
Charts for transforme r' ..14 Oct.30

teltOallOr circuit, for synthetic test )tit;..
of mereairy.vaper pewter when,
'Lehner ..... -.324 job' .32

Checking Mine, rn, eagehy$ 19,17 jffitos...;s:
Chemical satiolis submit of photo- _

tubers .... ,....D Sent 30
chemical Inal

7i
terials tined ,

pion apparatue op Sept
Chemical 'Process Control, se' alto

Procr,,..., Control
Chemical process control June 31
Chemistry, electron -tube teen- "

" McNeil tt15 July 20
Chirebt eentem of plate modirla-

lion ....... Jan. 12
6111001m regulator, water titipPly,

pliototube :...10311 Apr 23
Choice of.'.tuoon toe) wid.,-tiatid

3511 Apr 38
Cigar* wrapped 1111 plietotuhsie

aid 1511) May 35
Circile',diagreati, tube cit.: ti I in

Mn' On, Ott 33
Circle diagrams for.. tube eirciiit».

Nims .,; .. 23 May '30
Errata..., - 4917 (let 39

Circuit. Court jtidgeie opinione in
. the Langmuir high-vacuuM

Patent 1%04e. Staff  ..  . 176 Tan 31
Circuit design related to tube per-

formance. Iirilianaln .,....,.IS M -ar 30
Ciretilt ;far determining. beating

: Gate of vacuum tuber!,
Noechol 2931)' Sept 32

Chicuittioinhitory. frequency module-
Circuits for amplified automatic F441 S8

voletne control Staff.......10 Snit  23
Circuits --for liebt annuities% cisile.11417 Sept -Pi
Circuits for politics, Itabrnel &
Clitait. bush -putt

Warriner ,.73 Sept air

Iloughten Jane 32
Class 13 and AB audio nmp11f1Pri4,

Znehler . , rai 30
Clare Mr-famthiller'ehart.. Stan...41 Nev 37
Cleaning air with high voltage,... . Nov'
cloonTop of hydrogen by Mag.-

nesium Nov 33
Creek, drIvert from: Pots 17
Clotted throat opened by nitort-w avy

heating. Free ....*.'..;197.17Nar 31
insides, Goble, -see -elan Transmission

I.inn
Coaxial cable, NTO And

June 35
1,11"C. and Vlilladelpido, tv toist...te Dec 37

Oaxial cable Intibillatiou, Brinersen* .... .... joir.
coaxial table earn German

telt:14Mo% circuit Melts '20.
Coaxial lino Inetallatialls-11I.

l'.1pnerson 31 king 39Cobalt Bile y tit imetit.34121) De 11.1

Cobalt, mA Cll.: praPertiest,11.41.m.
r. -even . ...31$1). Nes* 33

cede (NI L%) and the Ragitterr..
..

t till; son huh Indlottof
Coil ti,rtirn for shtirt-WaVe retieivrifil.

a study of 16 MC iiidoottirie#0..:.
tentitir. rnr.tht1iitt. OM nee J"°Staff 374

r, In plants, 11otsing.., 263-.Aug ra
C-0141-cnt e en -101100r :

& nes..iboeth , . 9104

Cold-catlinsie emplIfier9 :NE.*'firt
.Cidd-eathede am:PI/tying tubee..131,0 Aar 3:5
-Cold-cathode 110 -volt asraeou9 "

illarnInant, Stan' 14/1
Chid -cathode oscillator driven pairer '

:.tube In transmission test .1121) Jan' :se

Cold flInmentiesn robin tube.1lougb< Neiv31'
Cold tubes in Gernatny.--Dr, Sisibt'spatents, -Stuff. .... . Nee  .31:
Colloidal graphite In eleetrOnlest.. ..

Colorfinenlridiy:47::rympalontliai4tius,.n.,4.,;410,11)
.

-

`Color
Staff .17textile, PhAtti."ecomparator,

Color hien by nbotnnlecttic
Atli 30

Metteurementsv.BIliswerth :&
21e5tlehael .... .. Asst rti

COO -rwitilitng in risitrimoblie
.

..1.363.17 Jane 23Ceifir',,runtellingto stit.fi paper,:
Isdnotrr, Metter" . . ;11 Slept .

ceiho:.mtmlitlivottotos of pliottele'etrie .eelie, 114qm Ant' '30.
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Electronics Cumulative Index '630-39

COLORIMETER DENSITY

Pg-Mo-Yr

Colorimeter,. see alSo Speetrephottmieter
.

Colorimeter, analyter plots CurVe.17 Mar 36
low -Voltage, photoelectric.....164D Apr 33
photoelectric, for process Con -

instrument survey ... ...128 May 33
phototube Nov 32two-tiihe comparator 28 Mar 37

Combination tones in nonlinear Sys--
tems, Massa,. Sept 38

CoMmenfi.,.  ..6133 Feb 39
Combined.audio-frequency aniniifier

, .142D Apr 32
Corribined photo and amplifier tubes,

McIlvaine .............224D Aug 33
Corninr, industrial markets,

Henney 288 Sept 80
Commercial fascimile apparatus

(illuetr) -71 Mar 34

Comninnications, aircraft and nonce
installations 270 Sept 84

amateur receiver ... 20 Dec 36auto alarm for ships 20 Apt 87bfo, c -w reception..............88 Mar 85
equipment and components,

survey June 38
fire boat, NYC ., Apr 38
flying the Pacific by radio 6 Apr 36
France-Coreica, 8 -meter Dec 82
mobile, 'Marine radioPhone.......11 Mar 39
modulatot, bridge -rectifier .....28 Mar 88
police.radio, installations ..8 Jan 83

receiver economics ............22 Jan 32
statistics ..............--82D Mar 34
sYstems, -.74 Mar 34

portable, Forest Service 83D Mar 34
Forest Service .. Feb 39

radiotelephone, ship-sk.ore 9 Sept 37
receiver, aircraft all -wave...  .336 Oct 80

remotely tuned 14 Dec 33
1,724-'112C, English channel: 127)3 Apr 84
system requirements for pollee.- 22 Oct 87
timing driver reaction: ::...119)3 Apr 34
trans -Atlantic radiophone, tubes 38 Apr 30
uhf, for utility service........40D Jan 36
vhf, monitor, police radio. , ...38D Feb 38

remote control ........ :17 Feb 36
-San Francisco Bay bridge 7 Sept 35stock market ......... - 12 Apr 36

Communicationan electron -taeart, Staff .................268 Sept 34
Communication, on the quasi -optical

frequencies, Karplus .....666 June 31
Communications equipment in dis-

aster service 44D Oct 39
Commutatok roughness Measure-

ment -59D Sept 86
Compact remote amplifier, " ,Duncan ...28 July 39
Compandor, overcomes static, trans-

Atlantic :phone ..........,.317D Oct 84
Comparison of photocells.. ....171D June 83
Comparison of properties of elect , _trons, positrons, etc. .... 44D Mar 36
Compensated amplifier Chart, Liu& Trimmer ....... ..25 Sept 39

- Compensated anode milliamineter
as overload control .162)3 Oct 81Compensated d=c. .: -.94D Mar 84

Compensating circuit for blocking -
layer photoelectric Cella ..48D Dec 37

Components, and materials, purchase
by specification . .........16 July 31

electronic apparatus, aids to
production .....,"........"".::90 Apr 88

IRE symposium,_ cost vs
4uality .: 210 Aug 33

Prices, electronic industry 64 Mar 23
Q -values .. .  ..  ..  ...126D Apr 35
sales and .:purchase policies 592 Apr 31
television receiver 18 May 39

Components for 1938 radio sets,

Computing antenna height, Jinks.10 July
Computing reactance attenuation,

. Bechberger 39 May 36
Concenttic folded horn design,Sanial ................. 16 Jan 39
Concentric line terminations 16 Dec 36
COncerning petveance June 38

87
38

Condenser, See also Capacitor
,

 Ctaideneer diSehattge :Chatt, Hoag.20 Sept :87
Condenser lead resonance ":chart

. }reeking: .,--..4 , .. -  : .,,i..: .:,.,',35' Aug 29.
Condenser trackingc' test set, , .:,.....Roennsch ....-....,,,,,..,,...,:';12 Mar 37tonafdet these things in apPlYing.

ilileOti**, door openers,..

Considerations on deteetor-output
tube sVstems, ..94 Apr 33

oscillator Feb 83

Pg-Mo-Yr

Constant bandwidth filter......164D Oct 31
Constant d -c voltages by means of

diseharge tubes ...127D Apr 84
Constant -frequency superheterodyne

receiver, Dueno ...... 38D Aug 39
Consultant talks about electronics,

McDill ............ .. . ... ..11 Sept 38
Contactless *online control,

Polk ........... ........ .40D Sept 39
Contactor, see also Relay
Contactor, neon tube and ampli-
Contacts, relay, how to protect....29 Dec 38

Addenda......52D Feb 39
Continuous weighing with light-

sensitive telepoise, White -60D Feb 32
Contribution to electric circuit

theory 58D Feb 38

Control, see also type, e.g., Motor;
Industrial; Process; etc.

Control, circuit, without standby
circuits, v -t, light and space.88D Sept 35
electronic vs magnetic relay 93D Mar 34
industrial, photocell 227 Aug 30

v -t, tube factory 121 May 38remote, vhf ............... ...17 Feb 36
Control by nonlinear circuits.. .19D Jan 23
Control of.sound quality in picture

production, Dreher .......10 Jan 83
Control of station frequencies in

England .. ............140D Apr 32
Control of window lighting by

tube circuits .:.......:..229)3 July 32
Control of wood -pulp cooking 75D Mar 33
Controlling chemical processes by

electron devices, Lee....684D June 31
Controlling cut-off knives for accu-

rlte paCkaging . . ..556D Mar 31
Controlling of water supply....103D Apr 33
Controlling ^receivers=from the broad-

cast transmitter, Staff 327 Dec 33Controlling street lights and water
heaters by carrier currents,
Bartlett ............. ... .98D Mar 32

Convection currents in mercury
Conversion conductance in frequency -

changer tubes ...........166D May 35
38

Converter, see also Mixer
Converter, circuit, superheterodynereceiver .......... ..... .76 Mar 33

circuits, superheterodyne .....28D Jan 35
receiver, screen -grid 878D Dec 82television, single-unit. ..31 Feb 38
tubes, British .. .228D July 35

Converting pentode chazadteris-
tics . ...........323D Oct 34

Co-ordinate, polar-io-reetangular
chart . ... .. . .%42 Nov 39

Co-ordinating the new tubes, Staff 36 Mar 88
Copper -cuprous oxide cells..... 92D Mar 84
Cornstalk acoustical board......52D Apr 38
Correct and incorrect uses of

tubes . . ... ......327D Oct 34
Correct presentation of ' receiving

circuits .. . .. .........127D Apr 34
Corrections ....................206D Nov 31
Correlation between radio and Pas-

sage of storms .... ....169D May 32
Cost of engineering radio sets.. -95D Mar 32
Cost versus quality in radio set

components, Staff ........210 Aug 33
Costs in radio -tube manufacture,

Conway 222 July 32Counter, see also Scaler
Counter, scaler for high speed 7 Jan 34Counting crates on conveyors 14D Jan 83Counting traffic, Staff . . ::..: $75 Sept 34Counts 25,000 per hour... 60D Jan 38Coupling, interstage, glow discharge

tube . .................268D Aug 34C -1t tube Pholography, Rogers &
Robertson ..... . . ..... ....19 July 39

Critical distance (beam) tubes,Harries ...............  ...33 May 36
Errata..,.....48D July 86Cross -beam rellectometer for sur-

face comparisons .......30D June 37
Cross-section of electron beam and

nature of gas ...........316D Nov 83
Cross -talk frequencies ....... -130D Apr 35
CRT (cathode-ray tube) brightness

vs"plate current ......:..816D Nov 32
British, characteristics .......86D July 87
fol. dad/hater waves.........198D July 32
medium -Voltage type ........346D Dec 38
oscilloscope, high-brillitaenricseac.s 1.150

July
38May81CRT shows tube clia.rao

Crystal control for ultrashort-
Crystal coupling for high quality

1-f circuits .......    .256D Aug 35

Pg-Mo-Yr

Crystal Detector, see Detector
Crystal microphone design for single -

direction pickup, Williams &Arndt ............ ... . . ..242 Aug
Crystal monitor for checking police

radio, Kulberg Feb
Crysta! .mounting, elimination of

porosities ........... . . . .32D July
Crystal oscillator, lead aulfide7-33D July
Crystal oscillator of Pierce.....92D .Mar
Crystal oven, thermostat con-

trol 253,D Sept
Crystals, lithium fluoride, in atomic

research .... ... . .. 38D Jan
Cubical television antenna for GE

station at Albany.. .. . ... 51D Apr
Cuprous -oxide rectifier life tests..18D Jan
Current articles on electronics and

related subjects " .68D Oct
Current articles on electronics and

related subjects .... . . 58D Nov
Current impulses of rectangular

wavefoim . .. 204D Nov
Currents in grid -controlled discharge

tubes below the starting po-
tential ........... .162D May

Curve follower, automatic 40D Oct
Curve plotter and comparator,

Weir 361 Dec
Curve plater, automatic for color

analyzer . . 17 Mar

36

38

31
31
84

83

36

89
83

38

38

31

34
36

32

36

Cyclotron, see also Particles
Cyclotron, design and technique -44D Jan 89

oscillator, 12 -me 7 Nov 35

D
ar

Data curves on GE blocking layer
photocells ........  ......42D Mar 36

Daylight control of factory lighting
saves electricity 14D Jan 83

Daylight intensity controlled by
photocells 186D June 34DB meter, linear ....... ....54D Oct 39

D -C amplifier for industrial use..51D Apr 89,
D -C amplifier for logarithmic re-

cording, Taylor 24 Mar 37
D -C amplifier for measuring poten-

tials in living organisms.
Lane

D -C amplifiers 81D Mar 33D -C inverter for radio receivers,
Baker & Cornell

D -C transformers 57D Jan 38D -C voltage stabilization,
Kohler . .......... .....388D Dec 34

Decibel chart, network problems..60 Aug 31Decimeter waves ........ .. ... .28D Jan 32
Decimeter waves by ordinary reac-

tion
Decimeter waves, wavemeter ..34251 Oct3D

May
32yt
36

waveme ter 40D Aug 36Decoying geese with loud-
speakers
photocells

156D May 35
Deep-sea fishing levels studied by
Defective vision classes get brighter

Jan 34
r lighting . . .... ...... .....317D Oct 34

Definite frequency attacks furun-
culosis

153)
Jan

84Denition of standard referenceDefinition
systems, Hilliard ........192D Nov 31

Definitions of electrical terms. . 54D Oct 37
Deflectionue control, amplifier

45D May 36
Deflection control tubes, Hazeltine.14 Mar 36
DeForest's invention of radio knife

in 1907, DeForest . 85D Aug 31
Degeneration, see also Feedback
Degeneration in television ainpli-

der . ..  ... ................56D Apr 39
Delivering electrons outside the

tube, Dennington 294 Sept 30
Deemmoodduullaattlioonn osfeeweaalkignalsooalgodaulslation

.297D Sept 38
Demodulation, weak signal, by

strong . 171 May 33
Demonstration of Baird large-'

screen television Sept 89
Densitoineter, for motion picture

safetyfilm
r. yi.;,......285D Sept "'34

May 36
Densitt, distribution of electron gas

in equilibrium With a hot ,

body, Waterman .  '  46 Apr 30
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Dentistry and the radio knife..186D June 35
Dependable selenium cell relay

circuit 42D Apr 37
--- Depressed propagation for broad-

casting ,580 Feb 34
Depth sounding, geodetic sur-

veys . ..... 60D Feb 32
locating fish ... 132 May 33
ship navige,tion . . ... ......1340 Apr 32
ultrasonic, phototube . . . . . ..90D Mar 35

Depth -sounding by radio, Staff ..20 Oct 36
Design and manufacture of receiv-

ing tubes ....... 52D Jan 37
Design and performance of a volt-

age regulator Mar 39
Design and technique of the

cyclotron 44D Jan -39
Design and use of acorn tubes for

ultrahigh frequencies, Salz-
berg . ..... 282 Sept 34

Design data on thyratron charac-teristics .................38D June 37
Design of a portable signal gen-

erator, Kruse 285 Sept 30
Design of apparatus for outga.ssing

electrodes Mar 37
Design of attenuation networks,

Lanterman . 608 Feb 31
Design of exponential horns of

square cross section, Logan.33 Feb 39
Design of oscillator circuit for

superheterodyne receivers.46D Jan 39
Design of output transformer, -

Hitchcock & Osbon 381 Nov 30
Design of tone -control circuits,

Jarvis .... . .230 Aug 30
Design problems of power pentodes

for radio receivers, French.576 Apr 31
Design problems of sound -on -film

for home movies, Koenig. 621 MaY 31
Designing tubes with exponentialcharacteristics ...........326D Oct 34
Details of British television sys-

tems announced . ........48D Jan 36
Detecting adulteration with filtered

ultraviolet or black light.388D Nov 30
Detecting impurities in sand withthe photocell,,,........27D Jan 34

Detection, see also Detector
Detection, linear, heterodyne

signals . ............ ..... 386 Nov 30
plate type, theory - 30D Jan 32
theory . ...... .. . . ..59D Feb 34

Detector, see also Detection
Detector, biriode circuit, ampli-

fier . 230 Jan 33
binode, circuits ......, .... 228D July 34
cathode-ray tube . --......46D Mar 36
diode, distortion sources- Feb 35
high-level, plate, self -bias.- .14 July 31
impulse, for teleinsion..........54D July 39
linear, distortion- in.... :-.,.....386 Dec 34
phototube, locates moving object 26 Oct 35
power, pentode tube.... ......126 Apr 32
push-pull, decimeter waves...59D Feb 34

high fidelity . . ... ...68D Feb 32
small -signal,- graphical AP-proach ........... .........641 May 31
stopping -plate type .. 128D Apr 34
10 -cm, positive -grid .... 259D Sept 33
tetrode, overload extension ....228 Dec 31
v -t, characteristics .....99D Mar 35
weak -signal demodula.tion- ....171 May 32
weak -signal demodulation 2960 Sept 32
weak -signal demodulation , 297D Sept 32

Detects metal particles in food
manufacture .....- 355D Nov 34

Determination of natural physical
constants .. ..550 Oct 39

Determination of particle size by
electron diffraction, Porter.44D Oct 36

Determining field distribution by
electronic methods, Mc-
Arthur ..... . . ,..192 June 32

Development of B -battery devices .

for auto radio,. Staff .......80 Mar 82
Development of insulating mate-

rials, Kruse . .............72 May 30
Developments in aircraft radio

area, Fink ..... ...20 Feb 38
Developments in automatic record

changers, Irby ..... ...584 Apr 31
23evelopments in German receiver

design, Schrage ..... .....460 Oct 85
Developments in 1938 receivers,

Dudley 18 Aug 37
Developments etre

b SO
156videq:gnrey theheight

of ionized layers, JulY 32
. , .

ELECTRONICS .BUYERS' GUIDE - :lune, 1951- MID -MONTH

44D Oct..36
Diffiaction of electrons, Phillips 24' Sept 35
Diffulien of hydrogen, through

steel 460 Oct 87
Diode,triode peak 'voltmeter,

Barber .............322D Oct 84
Direct -coupled pueh-pull oscillo

graph driver stage 400 Aug 37
Direct -current amplifier for photo

:cell applications, Gilbert:AU) Jan 38
Direct -current affiplifiers Sent 34
Direct -current 'aninlifiers:

De*ide for temperature regulation
of mercury, vapor tubes
Stansbuiy& Brown ,:.1040 Apr 33

Deviometer pens:ins. aviator to :set'
Conine at angle :471D  Jan- 81

Dia/ niedhaniimS, Staff. .... ......21 Nov 35
Dial, movie;' broadcast receiver..63D Jan 39

Diathermy ; doiiiineter,. short-wave
treatment ....... .... ..22b Nov ,89

electron tube de:vices 16 -Nov 36
Comment 322308. Njtirti :3372

eqnipment and theary
frequency sensitivity 320 'Jan 87
interference source discovered 19 Feb 36
kills weevils in wheat 76D Mar 33
opens caustic scar 197D Nov 31
therapeutic equip/tent ..... .56' Feb 22

Diathermy interference study.: 500 Mar 87
DieleCtric constant measure, ' .

ment 264D Aug -22
Dielectric constant, resonance

method 25D jan 34
Dielectrics, plastics ....... Mar 36
Different amplifier tube 460 May 36
Differential regeneration 2050 June 33
Differential teleniimi obverse :

photocell s230 Jan 83
Diffraction,. electron, Industrial'

application . . . . . Mar 82
electron, in metallurgy --- ,SOD Feb 86

shows particle size

a review .............420 Mar 38
Direct -current multiplier .......840 June 26
Direct disc recording, Lebel....,.22 Mar 38
Direct -reading meters for tube

measurements, Koechel....381 Dec 34
Direct -reading short-circuit test

for vacuum tubes, Richard -
Direct -reading vacuum -tube

voltmeter, Lyons & Heller .23 Nov 39
Direction Finder, see also Naviga-

tion. Aid
Direetion- finder, automatic,'Sperry-

RCA . , .. . . .89;.
flying the Pacific.'. rad10....'..,.6 Apr. 36
for small boats Apr .87
panoramic receiver, crt....-...360 July 38
fishing dories . .......2170 July 84

Directional Antenna, see also Antenna
Directional antenna for new WM

at Philadelphia .........359D Nov 34
'ThreCtsinal array field strengths,

6.5 Aug 37
Directional characternstics of loudspeak-

ers for theatres, Malter....186 July 80
Directional micronhone with controlled

characthristies, Ebel ..,..40D Nov 38
Directional (two -element) antenna

design, Laport .............22 Apr 36
Directional (twe-blement) radiation

patterns, Ebel ........29 Apr 36
Directive antennae for broadcast

stations, Warnotte ........362 Dec 32
Disc -cutting problemii, 144B01......17 Dec 39
Disc television in Japan., -.-......500 Oct 35
Discharge tube Clitintaisettx study of

brain 370 Oct 36
Discharge tube for relay Contacts.52D Feb 39
Discharge tubes in radio sets....42D Jan 36
Diecovers neutron, bound positive and -

negative particles .......103D Mar 32
Discriminator, for Sept:36

inale circuits.- ...20 Nov 36
Dietance range:Of radio waves
Distant.Control with very short
DistOrtion;trt, cause and 'Correc- . Jan 85

litOnionio, emitter effect' ,,:: ,...920;21ar34
136i'Ver pentode 118 june 80

tribe circuits, . 78 May' 30
in 'linear . .. 386 Dec 34
loudspeaker, deflection measure-

ment: ....,......474 Jan 81
pentode amplifier 142. Oct 31
screen -gild' tube, thpory......323D'Ott 32

Distortion factor and summation tones
in radio receivers; Graftinder,
Rleen & Wehnert...  .. -Nov 36

Distortion in pentodes.:: .228D July 35
DistortiOnliti soinid',filin,recotding and

rentodUcing 49D Apr 30
Distortion liiniter for radio receivers,

Levy . . ...... . . ...26 Mar 311
Distortion of photocell amplifying

circuits - 128D Apr 84
Distortion of sawtooth wavefornis,

' Van Atdenne Nov 37
DintortionprOdueed by apace :charges in

cathOde,.:raY itubes ... . 258D Sept 33
Distortions in the output Stage, 41D' Sept 39
Dietrilinted, dataCitanee chart, ,

Madge -lit -::31 Mar '38
Distribution of current in pentodes and

heitedes sap Feb 31
Distribution  of ' apace charge 490 Apr 38
DiVetaitY reception dual, Tadidtele,

graph 480 Aug 89
Dollar ::coat of .1niotactieting,, stations,'Staff ...t ..688 juna 31cost of 'tpate quality' 

MCCanne f. .97 Sept' 81
Dollar Value of tone fidelity',

- Staff MaY,21'
Door opener Pliettielobttic, in

Mine 860 Aug -26,
electronic installation 14 Feb 88

Door (Photocill) for invalids at Warm
Spring,s;;Gst.  .1540 May 34

Dosimeter, x.raYi Mekapion 62 Aug 31
DoilitietrY m short wave "therapk,

Mittelniatin 452D Nov 39
Deuble&beatii:Cathed eLtraY" tube

von Ardenne. ......... ,431 Oct 36
=Double -grid tubes as :fading point ,

penestete AVID MaY122
Drafting, circuit layout.. -  ...IV/D Apt' 84
Dramatic use of olclittelled sound,

Urquhart 262D, Aug 36
DriVe4in movie, stun ,;201 Aug 38
Dry' cell.., regiatancea..StaY:..:,1:.45, Nov 36
Dual4liVereitY reception aimPlitlett L

Silver .......  ..-...  ..:660 Mar 29"
Dual -frequency audio source for teiretia

laboratory use,. Lanipkiii: .411 Dec :30.
Dummy vPoer :10 Feb 36
Dynamic loudspeaker design,

Goeth. .. . . Aug 31
Dyne:tile .loudspeaker :design

Geieth .... 112 Sept 31
DYnaMie microphone atiitilizif, for sound :

news .,52 Feb 24
Dynamic speaker

Barfield 183 June 82
Dynamic speaker design --II

Barfield . ,2511- Aug 32
Dynanite tube measurements`over Wide

ranges' of valneb, -Tuttle, .:3.44 NOV 32
DYnatron, grid tank eircuit....482D Jan 31
DYnetron oscillator . ... Feb 81
Dynatron oscillator, inner grid. 250 Jan at
Dynatron' Nacuum-tube voltmeter,

de Cola . ... . . .623 May 31
dins determination, precisiOn,::,. :.220 Mar 39

Eccles -Jordan, trigger nircult..:,:44 Aug ',39,
Echo Period and' audience SOianct

tion in concert : 35
Economie eVeltitniii with the inttodUO,:i ,. :

tion sound InCturee, IrbY...20-:.:"&nr 20 ."
Economical design fon:radio set trans

formers,
:Economical design, for radio set trans-

formers, Htiltberg- ;:34
Economics in breadtaist.-tnitinMent, '

design, Andrew :: OD
Economics of Pelieekiidie,!retention,

:Deoneinics'. of theater maintena nce;. I :

Waltz . - . , . r 225 July 22
EddY,ciirkerit oven roasts cOffee.:46D Sept 38
Edgertonstroboscopein. micrOSCOnia:

photography ":940 Mar 18
Efficiency of horn loudspeakers,i

. ,Massa  .... Apr :11..EffiCieheY of oscillating tubes -the; .ultrasheit: range .2920 ',Sept .24.
Efficient cryetal.CdOillatot..: 52D"Oct. 39
Effect of gridaltn---electria ivairee 25D: Aug-- 89
Effect of metallie shields 'ft . -Wang

coils 259D Sept 23
Effect of Microphone polaritY- ter.=

tentage modulation,-:--fi
.MathaWaY 28 -Oct 23'

" ,
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EFFECT ELECTRONS

Pg--Mo-Yr

Effect of spark suppressors on. auto
"performance .-. ,, 540 Feb 34Effect of ultradhort waves on 11Ving.

organist -fie  : ,1480 -Oct 30-Effect of *,...qa.Y.a on bairier,la.yer
cells , 7 ,. i14113 May 83Effects of :Optical slits in light valve
sound. reoording, LiVaditYi:54 Aug 31Effects of optical, slits in variable area
sound. recording, LiVadary,.587 -Ant 31EffectS on tecePtion of over modulation,Iilgour 9 Jan 32Egg -candler, PliCitOttibe ....128D July 32

EightMeter-conininniCatiOn, France -to-Corsica,Corsica, 120- Miles, .: ...;.378D Dec 32Einstein and the eleCtron.-
Sheldon Jan 31ElabOrate horse -race i timer uses fivephototubes 344 Apr 37Elaborate temPeratute monitoring
equipMent installed in new alloyfurnace ..... Aug 38EleCtone, an electronic piano,
Taylor . . . . .. ,26 Jan 39EleCtine ear analyzes motor
noises - . 685D June 81EleCtrie ear solves tite-deaign
lem .. . . 4190 Apr 34Eleatrie eye in blood analysis..393D Sept 30EleettiC eye now enters incinettY
Yey)4 Staff .; . 132 Oct 81Electrio .eye sees: through fog, :657D Ma' 31ElectriCeye separates dheixiioals.410D Dec 3.0Electric .seye to detect Counter--felts . ....135D Apr 32Electric eye watches boanling-alleYfoul line 3714 Dec 32Electric -eyeing telegrams, Bennett.22 Mar 36Electric photographic timer, ... ,56D Jan 37Electric timing device, Carlson, ..28 Oct 38lEflectrie wave filters' for high
frequencies, Frederick .....84 Mar 34,Electrical device giintda tadiUM
ers

,,404 Feb 36EleotiMel impulses in ear nerve workloudspeaker Sept 30Electrical music. .. ,,398D :Sept 30Electrical ptoperties of rubber at radiofrequencies -.186D Oct 33Electrical propel ties Of soil at incitefrequencies  ., , Dec 30Electricall-ProPerties of the two -wiretelephone relay Oct 33Electrical protection for dischargetubes 52D Aug 39'Electrical recorder Ptit to neliv.
Use . 65D Aug 31Electricity in inedibine.;... ;44D Aug 38medicine. ,.;44D

Electrocardiograph, crt,
tripoteiitral; 'Jan -18Eleatteeardiograph. (illustr) 377 Nov 30.Electrochemistry,. acid.and,alkali

.measurement ...232D JulY 32Electiiedeleae,neon tubes excited by radiofrequency energy 34D Oct 38Eleettednernic metal foil loudspeakerefficiency .,3280 July 34.Eleetroencephalogtaphy,
teceider- ... al Oct 19

Electrolytic nanatitot-teating in pto-duction, DeeleyJuly 36Electrolytic condensers ,.580 May 39Electrolytic condoneers for radio use,
. Godsey .  .896. Apr 31Electromagnet (without 66D Aug 37

Electrometer .tnilie, and radiodeti'Ve
-Material . . ....,...163D Oct 31appliCationa .-

Errata., .148 Oct -31
-236D: 'NOV 31.balance: ,circuit ,.. .2590 :Sept- 33

Electron and 'beYinid,.Karapeteff,,37 Apr 30-.1ritiotfoii:1$60;iiis, -/ne-
PreSSUre 1981D,July 33'Eleetron centrOl fox' high speed motionpictures, Fink ,.,150. Aug 34Electron -coupled a f oseillatot,
scoAa. 36

Eleetron.-Conpled transmitter used inMalaya 2690 Aug 34EleCtreii deVieea in d c PoWee- trans -
....:554 Mar 31.Electron devices used in the spark plug

. .
- Industry 36EleCtrOn.eititealerfteni oxide coatedfilaments May 33Bledtr.* emitting :alloys of nickel and -barium Randolph Dtiffendnok,,

. Electron in new roles 31 Electron ,,,influence upon interelectrode
Y 34Electron it's -.characteristics 

'Tub'. 30'Electron lenses
38.

Pg-Mo-Yr

Electron microscope lints Chemical.
affinities, Free ' 55D Feb 35

Electron microscopes, Staff Nov 38Electron , Staff.. -242 Aug 34
Electron multiplier JillY 38Electron multiplier, microwave

modulator ..50D nine 38Elettren multipliers . . . 60D Sept 36
Electron operated thermOsta.t. : .58D NOV 38.
Eleetten,Opties,..see also Opties.
Electron -optics 604 Apr :39
Electron, origin of WOiid-. 398,0, NOV 30Electron path§ in electric 60D' Oct 17Electron patterns (illustr). .28 June 37
.Electron speeds reach 167,066 miles per

-

second. - . .... . ...5 JiilY 31Electton telescope, Staff..., 4...10 Jan 30.Electron theory: -.-,., 640 'Feb 38'
Eleetron Tube, see also Tube
Eleotron- tnbe-a universal. tool- rn

industry (listing), .CaldWell,.1.0 Apr 30
Electton tube as a saver of: life,

'De. Forest ... ....223 Aug 30Electeen tube at. Work .25 Apr30
ElecttOn, tubecontrols current 'through

tube 62D Jiily 38Electron tube. motor control,
Gulliksen 179- June 34.

Electron -tube teleineteting for .gas and.
- water Werks, Watts 50 Feb 38Electten-ttibe telemeteringsystem-.. . "..-. .-2490 Aug 30Electron -tube trine -delay relay,

Holloway ,...,230 Aug 33Electron -tribe voltage control for
photometry, Kilpatriek & Bern-hardt . .4",.1.52  Nov 34Electron 'tubes rn diatherinY, Dud-
ley: . ... . Nov 76.,

. ,Comment. . 32D Jan 37Electron'tubea in industrial service;
,Beiter, .Fitzgerald &
Whitney . ,....... . -.581 Apr 31

Electron tribes m Radio CIO.. theaters,
Staff . . .. .32 Feb 33Electron tithes in scientific mettaute-
ments, Horton ....... . Apr 30Election tubes in -the motion Piptute
field ..... ........,.... ..... 58D Mar 38Electron tubes- in ttalfie-aetnated. :control
systems 6  .,. :.:., .. .., 94,94 Sept 31Electronic a -c gaiVitnoineter,
T.ulanakaa 473 Jan. 31Electronic aids Pot the- blind
(illustr)

, :107 Apr 34Electronic aids for the paralyzed
tillustr) ..........., . .. ....,..309 July 34

Electtonic.aida to voice culture.1860 Jnne 34
Electronic !amplifier tests bearings fot

- -

VibtatiOn, Geritiond ........292D Sept 30ElentrOinc monitot,..480 Apr 38Eleettohie cardiotachonieteti
Horton -14 Aug.. 38

Electronic church chimes, Dostal i8 Ang.39:
Electronic control circuits for

inotorti,,Ryder Dec 38
Sept 39.

Electronic control :for Ship steering,
-Chance. 91 June.9

`ElectrOniCeonttol of complex auditerituir
lighting, Holden Nov aoEleetronie. device..fot mb:king
inftared images...,:.....291D Sept 34Electronic: deOce..for measuring magneticfields, Rose

2
July 3SElectronic' device temperature-Measurements. 1410 -May 33Eleetrente devices in -a testing lab--- oratory, Sharp

- - 284 Sept .32Eleetronie,..,engineering:
Alexanderson 25 June 36,.Electrome engineering rn geophysins,McCullough. . ... Aug 39Electronic.engineers library

.

Electronic equipment in train control,
Staff .1- . .218 Dec 31Electronic (equiPMent) miscellany
(illustr) ....,,...18 Mar 38Electronic fader; Gunsolley....58D Feb 35Electronic flaw detector for nonmagnetic
Metals, Dana . 58D Feb 34Electronic high-speed timing device,
Roberds . .. ... ..90 Mar 32Electronic instrument for determining
moisture 163D Oct 31Electronic interrupter, Hanly.....35 Nov 35.Electronic license, situation Staff 143 May 35Eiectionie method -for teAttig,
watches t 227.D July 34Electronic methods in geophysical
prospecting ..; 2164 July 34Electronic microammeter ... -700 Sept 29Electronic micrometer measures depth of
grooved in Sept 37

Pg-Mo-Yr

Electronic mici °scope, Knoll.. 243 Sept 31
Electronic microscope-studies of elec-

tronic emission . . 49D Feb 33
Electronic microscope with magnetic

focusing . . . 128D Apr 34
Electronic motor (illustr) . 251 Aug 30
Electronic multiplier for high-speed

counting, Lord & Livingston 7 Jan 34
Electrotne music from vibrating reeds,

Silber 226, July 34
Eleetronic musical instruments

(illustr) . . . , 435 Dec 30
Electronic musical instruments of

Europe and US, Staff. 65 Mar 33
Electronic oscillators for industrial

process control, Olken.... 144 Oct 31
Errata .....206D Nov 31

Electronic paint -thickness gage,
Powers , . 54D Ma\ 37

Electronic pH meter, Finlay . 39 Nov 37
Electronic phase -failure relay.

Stansbury & Brom n. 46 Feb 33
Electronic photelorneter . 221D July 34
'Electronic piano pioduced coin-

merciallY, ' .48D Nov 37
Electronic problem in flue gas

control ... . . . . .. . . 42D May 37
Elentronic recording of high-speed

projectiles . . 419 Dec 30
Electronic relay trips cathode-ray sweep

circuit in 0 2 microsecond 42D Feb 36
Electronic robot greeter at nen,

Franklin Institute . . 1870 June 34
Electronic sales aids, Ephriam .24 June 38
Electronic self-portraffs, Staff 22 Mar a;
Electronic shooting galleries 34D Jan 37
Electronic sleuth for lost radium in

hospitals . 900 -Mar, 35
Electronic soundings for deep-sea fishing

fleet .... . . 342D Nov 32
Electronic soundings give ships location

despite fog ..... . ... 134D Apr 32
Electronic speed and acceleration

recorder, Partridge . ... 262 Aug 32
Electronic structure of the elements.

Hubbard 330 Oct 30
Electronic switching . . 46D Aug IS
Electronic timer announced for photo-

graphic purposes 33D Aug .38
Electronic timer for very short Intel ials

Lord . . 309 Oct 12
Electronic tubes in chemistry,

Partridge ......166 July 30
Electronic t3,perniting speedometei.

Ephriam . .. 32D Dec 33
Electronic ultramicrometers . 177D May 32
Electronic voltage control of d -c

generators, Koechel .860 Mai 34
Electronic voltage regulator for lamp

testing, Brady &
Bernhard 36D Sept as

Electronic voltage regulators in poweiplants . . .35'D No 34
Electronic voltage relay, Graff... SO Mar 34
Electronic voltage stabilizers .560. Mar 39
Electronic voltmeter for d -c arc -welding,

Richter . . 82 Mar 35
Electronic voltmeter using feedback,

Ballantme . . 33 Sept 3SElectronic waves, light quanta, and
Planck's law . 24^D Aug 30

Electronic welding timers; Weiner 26 Mal 36

Electronics at Chicago World's Fan,
'Staff . ....148 June 33Electronics' camera (illustr). .104 Sept 30

Electronics' chart of sound levels,
ElectroSntals *helps make beer 143.3-SF:pbt 3383(illustr) . ; .

Electronics in diagnosis, measufing theheart's(illuatr)..... , .377 Nov 30Electronics emin oilf Staff. . . . 15 Dec 35Electronics in pharmacy... . .670 Oct 38
Electronics in resistor manufactiiiing.

Podolsky - :00 Jub 33
Electronics in surgery, the radio knife

Underhill _ ...-31,6 Oct 30
Electronics laboratory fortechnibal

students, Gray .... 86 Mai 35
Electronics on Broadway (illuati) 21 Sept 37
Electronics overseas 199 July 30
Electronics, the wedding of the sciences;

' Seeley . ... . -434-D Dec 30
Elections in luminous dischafge

tubes ...  ,5.40 Feb 33
Electrons;in magnetic fields /4612, June -30Electrons -in metals. . ',tan Apt- 34
Electrons in new industrial miracles

(illustr) ... .49. Feb 32
Electrons in new toles (illustr).. .39 Feb 38
Electrons in the day's news

366 `Dee 32
..

:the.nen,s Nov 33,
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ELECTRONS FREQUENCY

Pg-Mo-Yr

Electrons-neutrons yield mole secrets
(illustr) . 177 June 34

"-Electrons on rampage, Staff.. . 117 Apr 34
Electrostatic process, sandpaper manu-

facture . . 187D June 34Electrostatic recording
(ElectronograPhy) .,......44D Apr 36

Electrotechnical journal . . 60D Nov 37
Elements, periodic chart . 330 Oct 30
Elevator, door 'opener, photocell.. 54 Feb 32

leveling control (illustr). .....231 Dec 31
protection, photocell ...... 15D Jan 34

Eleven years of radio receives manu-
facture, Staff .72 Mar 84

Elimination of distortion in cathode-ray
tubes, Du Mont . . . 16 Jan 35

Elimination of fading by reverse field
detector 327D Oct 34

Emergency acoustic treatment .. 40 Feb 34Emission from target bombarded with
Positive ions . 196D July 30Emission, from wire filaments 22 Mar 37

Emission of positive ions from tungsten
and molybdenum 48D Apr 30

Emission of X-rays by cathode 250D Aug 30
Emission, primary and

secondary . . 163D --May 34
Emission valve modulator fot supei-

heterodynes, Wheeler .76 Mar 33
Emitter, nickel and barium alloys 244 Sept 33
Emitters, effect on distortion . 92D Mar 34Empire State (illustr) . 18 Nov 37
Employment, see also Personnel
Employment, resulting from

research . .77 Mar 34
Emporium IRE presents seminal,

Staff . 27 July 36
End -of -life meter (gas tubes) Lord &

Livingston .26 Sept 36
Energies of eleetrons in gases. 250D Aug 30
Engine indicators, crt... . 212 July 35
Engineering applied to packaging,

Cassidy . 55S Mar 31Engineering at NBC, Staff .. 41 Nov 36
Engineering trends in receiving sets at

Atlantic City, Henney.. 176 July 39Engineers and government .. 56D Oct 37Engineers discuss new developments at
Rochester IRE Fall meeting,
Staff , 375 De

English translations of German bookson short-wave therapy .68D Sept 36
English translations of German bookson short-wave therapy. 52D Oct 36Engraved sound tracks for film recording

-a new variable -width process,

34

35Engraving, phototube . 334 Nov 32
Equalizer, a -f, ,design . .....341 Nov 34Errata .....23D Jan 35bass -boost, for record

broadcast . . ..178 June 34broadcast receiver, fidelity. . -224 Dec 31circuit characteristic . 230 Aug 30Equipment exhibition, British, 56D Mar 38Equipment for testing radio receivers
in production, Holland9 545 Mar 31Equivalent circuit for tetrodes and
pentodes, Goodhue . 341D Dec 33Equivalent circuit of the therxmonic
valve 396D Nov 30Equivalent modulator circuits 60D Apr 39Equivalent networks of triodes. .51E Dec 36

Equivalent resistance chart,
Teachman . ... . 31 Aug 38Errata (corrections to 23 May 39).49D Oct 39

Errors (correction to 20 Dec 38) -11 Sept 39
Etched foil for electrolytes,

Schnoll . . -... May 37Eternal Road, Dimmick.. 28 Apr 37Ether-fact or fiction?, Staff: ....13 June 38
European 1935-1936 six -tube super -

heterodynes . . . . ..48D Oct 35
European sound -picture industry,

Staff . ...282 Sept 30
Evenometer, photometermg silk -12 July 36
Everyday photometry with photo-

cells . . ....110D Apr 33Evolution of the direct-curreat
amplifier - 62D Nov A 06

Evolution of the thermionic tube
1883-1934 (illustr) . . ....147 -,May 34

Excessive power demand reduced by
photocells 187D June 36

Excitation of light in sodium
vapor . . ... 140D May 33

Exciter lamp, sound film without
 slit ...... . ..... ....380 Nov 30

Excuse it, please (corrections to 342 '

Nov 34 and 356 Nov 34) 23D Jan 85
Exhibition tricks, electronic

control . . ... .....119D Apr 34. .
Ekistence of .cosmic rays Aertion-

strated .; . . . ,130D Anr"32
Expanding short-wave spectrum, .

Staff ....... .......-..90-Sept 31

Pg-Mo-Yr

EMieriiiiental results with iiltraehort
,#airce 482D sali

-Expetliolit With. a shert,WaCa:ntish,pull:
transtermer ... . . .32D July .31

Explanation of selective photoelectric
effeet.' .. . ..... ....299D Sept 30

Explorer 1I takes tubes aloft,
Staff, Dec 35

Exploring the microwaves .

(illastr)" ... . . May '39
Exports of radio apparatus 228E July.. 35
ExtensiVely used 'petenta relatintita.

amplifying  circuits
(listing) 221 July '32

Exterminator, r -f, insect. July 33

Facsimile, AP wire photo;
(illustr) . .. Jan 35

automatic, WIT  telegrams .61D Apr 39.
crt, CathautograPh Jan 33
for newspaper use Sept 34
higlispeed, four-cc:quit/1 61D May 39
inductiVe, to telephone: 12 Nov 37,
newsphotos T3 Sept 39
photographic, fork-

nynchronized. ... . . Aug 30
recording, hoine, .. . 26 Jan 38.
telephotographs 32 JulY 36
three -meter ('illustr) 11 July- 36
transocean, technlques ........224 Aug 30

Facsimile equipment (illustr) ,..71 Mar 34
Facsimile newspapers forecast,....2 Jan 34
Facsimile-the home radio Printing

'press, Staff 336 Nov 34
Facsfinile to chart ice -fields. 24915 Aug 34
Facsimile trans 'mission from plate to .

ground, Gibbs .11.7 June 30
Factors affecting adoption of electronic

control 9315 Mar 34
Factors influencing the useful life of

vacuum tubes, .Briggs......39D Dec 36
Fading. redaction,reverse-field.

detector " .....,..827D Oct 24
Family tree of fliermiOnic tabee

(illustr) . ..77 May 30
FCC,- bill to establish- ..........102 Apr '34
FCC plans future ;of uhf region,Staff ....... . . .. .7 July 36
Features of new. mixing tubea,.....393D Dec 34

Feedback, see also NeutralizatiOn
Feedback, a -f amplifier

'neutralization ......,..252D Aug 34
amplifier and measurement

equipment , .. 8 July 38
design aid, ,graphic G41 Nov .39.

for audio Apr lit
Errata 7 Oct 38.

inverse, broadcaat;transniitter .:....20 Aug 39
oscillator stabilization July 33Feedback amplifier deSigia,

Tetinan 12 Jan 37Feedback amplifiers Staff 30 July '36Feedback d -c meter,. Brumbaugh &
Vanee .16 Sept 38Ferrocart- and its ,anplicati.ona;
Fill  358E Nov 34Ferroeart, inductor.tora... .49D Feb 33Fetrocart inductors . .... .'....27D Jan 34.

Fibtoug ,glass insulation in radio
apparatus, Lee . .. ..33 Oct 39Fidelity; broadcasting, receiver
design ........,.. ..... . ... 616 May 31

FidelitY.OtaiipenhatiOn.by. regeneration,
Matthews .............-.... 18D Jan 38

Field :Intensity measurements of some
Atistralian broadcast
Stations .,............, ,.197D July 20'

Field. ntensity Nov 33- 
Elea Strength, see also propagatien

,.
Field.Atibfigth, centimeter waves, .

radiometer 259D -Sept 38*
Field strength measureinents...228D Aug 33
Field strength measurements,

Smith
< < . 20 Aug .36

Field4atiftekfor police serkfaes..A6D July 36
15;891029. Arnerican hornet.; With..Tadio

seta ; ; ....;; Dec.. 31
50 to.100.,Miiaseillator de;lign,

. .Dfatitnireg ......, Dec..37
Fight agaitiat:radio interference.1 08D Apr 33

Pg-3,Io-Yr

Fighting :artificial static.;,-; Apr 36.
Fighting artificial Static in

France ,  .....: :;, - 7415 Sept

rattmclit, See".alSo Emitter
Filarnent, vacuum 104.433.:,,Tury 30

cobalt. alloy ;Dec 31
; oxide Charaoteristies Apr 30
.Filament. 'heating: o*ftli 1-f cur - 1.

rents Dee 31
Filament supply, 114., for ion

source 4415 July 87
Filamentless radio tubes Dec 31
FilaMenta. hydrogen-eleettota0

collisions :9415 liar 3b
Filter,..iide.alsoIYPeie.g4,13tintl-PaSs, etc
Filter,.adbliStable., band-pass With' :flat'

ton .4'4D Mar 36:
band-pass, charaCte,istics 33 July 36

high -quality 126E Apr 14
.Litz wire July 32

nonlinear 'cliatortion "Feb 66
sqUitie4op . 1367} May 33,

common antenna transmission.:24ILVDet '31 .

.Cireuits .235D Aug 35 .

teeeiVero ...... .:57 Aug 31
electri&WaVei..k4f . 84 Mar -34.
low -past; for rectifier ....:28 June 38

power:, cur' es . . 29 Dec.35,

netCliMg; ..14 Oct 39
. power supply, 42D Aug 39

r,C; ,tibakdele4r--. 26 Feb 38
r f band pass, two -element 350D .N"CiV 32
time ....22 Feb :37delay

... Errata . 29 Fe:. 88
Filtertyne interstage ainpufier coupling.

Stone 194E July 33
Errata. ..:::4.,259D Sept 33

Filtering :for double radiatioM.
Andre.* 35..

Fine structure of vacuum. Ubre
characteristics 19468 June 34

Finish protection ineataii;extiefit.,,..,4AD Dec 36
Fire alarm, nhinbeard, plietti, . '

Fire departMent, inatalki 5 ,..Meterradio-.),....Islpoutie 35
First indUittial -aPPlication ....

glitedtiOiteii? , 151:$'-;Tita :33 :

First itoziebredeil Strombeiig-
Carlson 68,
Hodges . , ...158D May 34,

Fishing, deep-sea, by nhOtocell.,..15D Jan 34
depth -sounding, ultrasonic ..3`4215 Nov 32

Fishing.. for eels, 1 ke current. ..4013..Sept 37,
continuous tape .....'

]recorder ." .,..72D Sept 39
Flat-piatori moving -coil loud-

speakers , .300D Sept 30
Flaw detectOr, nonmaglieticmetals ...... . . ... ..58D Feb At
Fluorescent screens for cathode-ray', .

tubes . 36
Fliix balancer tor output transformer,

Meissner ..... May 25
Flux meter, bridge type.... -.4.415: Aug 37
Flying field lights phototube-

controlled ........ ..... .156D ble.'y 35
Flying .the' Pacific by radio,Staff

G Apr .36'
FOOtball pickup and it(otting equipment,

Robinson ......
ForFor engineer-phOtograihers onlY,. ' . .

Foreign. television. .36D ...Tilly 37
Forest radio service, Feb 3a 'Form faetbr, a-f.:amplifier distor

tlon .... ;.,: ,;; ...196. Jane 22,
Formulae. for .tha Internal- CaptiditY of

multilayer -...291.13 Sept 34,..
40 -cm waves for aviation, Fink -12" NO Y .39' '

Four apeX stations now
Operating liD July .35

4 -ounce amplifier for 'heart..
beats . . 2315 Jan 36..

Four-part soundl-filni.."AlledOfchorus '

instruction
Four thOuitind

.,120 Mar 3'4,
Foar4reee oscilloscopes : Atr..!3SFrance fights man-made

static ,1641 .May :8 iFrench.: OPiliionivrizi. an American all
.wave.receiver 63D Feb 85:

French pushbutton radio receiver 5015 'Dec 37:
Frequency;: audio, chart... 31Frequency -changer tubes 35. :Frequency' C4raeteristic of osaillatOrY

,........ May '39,
FrequencY.Oharketeristics in filni record=

Abg:'atid., reproduction, ,
Lewin 40 Feb

32Frequency :oharaeterlatics of optical'.' Febslits,Livadary 31
FreqiielitiYChitracterlatic.14.ef piezoelectric .'oscillators, Anderson.. 31

36
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Electronics Cumulative Index 1930-39

FREQUENCY COMPARISON HIGH -MU TUBES

Pg-Mo-Yr

Frequency comparison with the cathode-
ray oscillograph, Fisher.8100 Nov 33

Frequency control, quartz.crysta1.64D Oct 38tuning fork, for clocks.......5213 Mar 37
tuning fork transmitter.....140D Apr 32two b -c stations........:-....53D Feb 34

Frequency conversion
characteristics ...........95D Mar 85Frequency drift compensation,
Levy May 89

Frequency measurement, vhf police
radio . . . . . ,..... . . ... 381) Feb 88

-Frequency meter, a -f, synchronous
Clock ...... May 83audio, direct -reading .......224D July 85v -t voltmeter at i-f..........1300 Apr 82

Frequency Modulation, see also Broad-
casting; Communications; etc.

Fretlitency modulation ............8 Deo 88
Frequency modulation, broadcast high-power. .... ..25 May 86crt, modulator ..., ...  ..........14 Oct 39

noise supPression ........ ....... 22 May 87
television picture ...............20 Dec 89vs a -m,. field test... ...... ....70D June.19
Wide -band demonstration' ......17 Nov 35

Frequency -modulation advances,
Staff . .......188. June 35Frequency medulatien and '
dithtortion Nov 30Frequency modulation demonstrated,
Fink 14 Mar 39Frequency -modulated transmitters,

FrequencY moniter, broadcast mobile -pickup .... . ....... ..22 Jan 89trequendy monitorings unit for relay
broadcasting stations,
Curran . . .. 22 Jan 89

Frequency multiplier, Ott... ...2640 Aug 82
Frequency recorder used in radio

listener survey May 36reduction with 'grid-ciontrolled
discharge tubeS .162D May 84Frequency' speetruni ehart ,,,,,:26' Apr 80Frequency stability of self -,excited
oscillatorth :48D ..Apr 37

FreqUenCY .standard,
- 1,000 -cps, v -t 92D May 80pleZoelectric, NBS 2480 Aug 10

Full,voltage .amplification with screen- -grid, tubes ..... .8460 Dec 38Furnace Control, capacitance
Phatotribe, open-hearth Feb 39Further notes on iron -core coils for useat r -f or PolYdoroff..,-..18 Jan 34Further work on Ultitishort wave tubes,

12-15 cm waves '.,.259D Sept 33Fuse, for sensitive meters 22 Jan 37Fuse tester, crt . .. :3160 Oct 34Future of television. . 160 Feb 39

-Gage, film thickneths, mercury
electrode . 60D .Nov 39

Gaging, optical "sYsteni, photo -
tube ..... .....75D June 89

Gain Control; see also Volume Control
Gain control, grid circuit, calibre-

.. . .. .........24D July 31
Gain -loss, transmission, db chart..60 Aug 31Galvanometer, a -c, v -t...........478 Jan 81

logarithmic, phototube 6dr:111'61.44D Apr 39v -t, pH meter ..........39 Nov 87
Gamma and range in television.68D June 89
Ganging Superlieterodynes ......176D May 33
Gas Discharge Tube, see also Tube
Gas discharge tube for interstage

coupling ,, Aug 34Gas=filled photoCell 'inertia' 105D Apr 33.Gas -filled triodes ....... . . . 66D May 37Gas -tube transformers 282 Sent 82Gaseous discharge Mar 38Gaseous discharge tubes for radio
receiver.. use, Dreyer..., ...40 Feb '38

Geiger counter,battery-operated:14D Mar 88using Strobotron....12 Feb 87, 18 Mar 87
General pronerties of photoelectric

eathodes Feb 84
Generating'modulated microwaves,

Ba.bits ¢OD June 38

Pg-Mo-Yr

Generating sine waves with a gas
discharge tube, Kook ......92 Mar 85

Generator, Signal, see Oscillator
Generator, high -frequency, Indus -

35
high -voltage; developments ...44D Jan 39

nuclear physics ........ ..... 216 Aug 33
Generator of rectangular wave-

form .. 59D Jan 88
Geophysical prospecting, electronic

methods ... . ... ...2160 July 84

Geophysics, see also Prospecting
GeoPhysidit, electrical Prospect-

ing ... . ..,..:184 Nov 31
electronic seismic recta ding ... .28 Aug 39

German electrical engineers noise
campaign ...... 166D May 35

German government aids televi-
sion, Staff ....-:..10 Jan 35

GerMaa set production 011ustr) .11 Apr 86German superhets ........ 420 June 37
German supermidget receiver,.

Raven -Hart .. .. .....674. June 31
German television receivers

(illustr) ............... ....81 Mar 35
Gernien. tube prices eight to ten

times US ...... ......990 Mar 35
Getter, Batalum _type...-. .. .. 480 Sept 87v$ evacuation . .510 -Feb 31
Gigantic welded pipe tested With
Gloucester gets first harbor

beadon .. 285D Sept 34
Glow discharge in hydrogen. -.347D Oct 30
Glow discharge tube curves......48D Aug 88
Glow lamps and their technical

uses
Glow lanip for -measuring and

testing ... ,.....482D Jan .31.Glow -lamp noiseless recording;
Hansen 177 Nov 31Glow-lainp sound-o.n-film recording,
Braman . ..... ..679 June 11Glow tube checks over- and under -voltages .......-......... .2900 Sept .82GPO 'clock announces time over
telephone Apr 36Graphic aid for the design of
degenerative ..640 Nov 39

Graphic noise -level recorder... ,.25D July 31
Graphical deterannation of impe-

dances in -Parallel, -540 Jan 88Graphical harmonic analysis,
Hutcheson .16 Jan 36Graphical solution of impedancesin parallel .......... 60D Feb 38

Graphite, in tube manufacture .160D May 35
Graphite anodes in, transmitting

tubes, Replogle . . . 338' Dec 833raphite /11m applicatiOns 87D Mar 34
Greater Simplification suggested in

designing the .radio. cabinet,
Francisco ..... Apr 31Grid and plate currents in a 'grid-
controlled mercary.,Vapor
tube ..110D Apr 33Grid -bias scheme eliMinates feed-
back. trouble ..,..., .... '42D Mar 36Addenda .. Jime 86Grid -control mercury tubes-. ,,2 Jan 34

Grith.Controlled discharge tubes,198D Apr 33Gri&dontroned glow and arc dis-
charge tubes, Knowles &Sashoff .... 183 July 30Grid -current measurement,
Sutherlin ..,,..... ... . .148 Oct 81Errata ,. .. -2060 Nov 31Gri&controlled mercury vapor
tubes . .... 54D Feb 33Grid -controlled rectifier as regu-

.later for 6.-c . . .. -3150 Nov 83
Grid-Oantr011ed rectifier cur-

rent ... . .. ....... .. .2530 Sept 33Grid dynatron .................482D Jan 31Grid -glow micrometer; Catiien 191 June 32Grid -glow tube measures 'commu-

- 38D Mar 38

tator roughness, Harrison 69D Sept 36
Gridlni'terolthduucltejdpliienr Epnhgoltaotudbth

Gridless vacuum tubes............346D Oct 80
Ground noise .

pictures, .Tacker... ... 333 Oct .80 -Ground noise- in sauna, Pietures,
Tasker 273 Sept 30Ground ayaitem, radial, Chart.....:13 Jan 28

Ground tester, using neon tubes 46D May 36
Grounding coupling coil and tuning

esCillator Oct 86Guiding electric beaMs in televi-...........sion reception 1280 Apr 84

Pg-Nio-Yr

Halation interference in fluorescent
screens .. 48D Nov 35

Half -million volt X-rays. .... 347D Oct 30
Half -wave gas rectifier circuits,

Wallis 12 Oct 38
Hand -drawn sound (illustr) 84 Nov 35

Hardware; see also Components
Hardware, fasteners, screws .. 27 May 39
Harmonic analysis applied to the

Power pentode, Rhodes ...118 June 30
Harmonic analysis, graphical . ..16 Jan 36
Harmonic distortion and characteris-

tics of amplifying tubes .92D Mar 34
Harmonic suppression, transmitter

circuits -- ,167 June 33
Errata 199D July 33

Flastelloy, grid metal 54D Sept 38
Hazards from induced emfs, Staff 88 May 30
Pleat treating, control by photo -

tube 12 Apr 37

Heater, see Emitter
Heating, dielectric, theory and

application . . ..... 338 Nov 32

Heating, High -Frequency, see Induc-
tion Heating

Heavy-duty industrial amplifier
tube, TJpp 162 May 32

Helen Keller attends television show
atop McGraw-Hill Bldg
(1111/Sti ) 27 June 38

Hellertion 565D Mar 31
Hellertion 77D Aug 31

Hermetic Seal, see also Weather-
proofing

Hermetic seal, Kovar and glass.68D Sept 88
Heterodyne elimination, crystal

filter, i-f . 57 Aug 81
Heterocduyrnvee, optimum, triode

394D Nov 30
Hexode 198D July 33
H -F filament supply for ion

sources 44D July 37
11-F transmission lines 26 Apr 38
High definition (illustr) 32 Apr 38
High-fidelity broadcast transmitter

performance, Laport . ... 144 May 34
High fidelity-economics and tech-

nique, Staff ..... . .. .....108 Apr 34
High-fidelity Program circuits.

tEpperson ....... 341 Nov 34Errata... 23D Jan 25
High-fidelity receiver for local

reception . . . . ..... 840 Feb 89High-fidelity standards of the
FCC . 1270 Apr 85.

High-fidelity technique, Staff ....26 Nov 85 -High -frequency ammeter employs
phototube indicator 44D Sept 38High frequency and superconduc-
tivity 2040 Nov 31High -frequency ceramic mate-
rial .

High -frequency compensation.  for
80 Feb 33

high-fidelity receivers ...940 Mar 36 -High -frequency effect on organic
tissues 52D Aug 37.

High -frequency heating in
industry .

DHigh -frequency magnetron genera-tors391 Sept 32

.... 58D Deo 37
High -frequency oscillator for -gen-

eral laboratory use .. ...,3940 Nov 30'
High -frequency pre -emphasis,

Hathaway .29 Nov 89
High -frequency switching .... 104D Mar 32
High -frequency tubes .., .....66D May 39
High -frequency waves kill ,,pests

in beans 1930
julY 33High -gain a-c/d-c amplifier,

Meissner . 19513 July 33 -
High -gain amplifier . 540 Feb 84
HHi:gghh-gain -sanmsreimpmlplefilniefitrssedf: !1..3.°.tr. ,°.113i1c9D 'Oct 32

or

18 Dec 36Von, Kunits
High -gain, wide -band laboraYory

amplifier, Everest ........-16 Feb 39
High -intensity sound waves -400 Feb 37
High-level automatic or self -bias

detection, Nelson July 81
High-level plate circurt rectifica-tion, Nelson ..............550 Mar 31
High -mu tubes in resistance coupled

amplifier's Apr 38.
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Electronics Cumulative Index 30-39

HIGH -POWER INDUSTRY RECOVERY

Pg--Mo-Yr

High -power frequency modulation,
Staff ..... .........25 May 36

High -power modulation trans-
formers ..... ..........63D Feb 35

High -power public address
system for Christmas cele-
bration ..................44D Feb 36High-powered transmitters sys-
tem 109D Apr 33High -Q' audio reactors, Bech-
berger 22 May 36

High quality band-pass filters..126D Apr 34
High -quality radio reception,

Walsh 20 July 39High -resistance measurement,
Lidbury ...,.,.........!.,:940 Mar 32

High -resistance measurement with
vacuum tubes, Preisman..214 July 35

High-speed counting made possible
by ratio control ..38D Mar 38

High-speed direct -reading fre-
quency meter 224D July 35High-speed electronic resistor
sorter 249D Aug 34

High-speed four -column facsimile
recorder 610 May 39High-speed radio production,
Jeryan ...... ... . .. ....21 Dec 35

High-speed synchronous motor em-
ployed in British television,
Jupe 38D Dec 38High-speed thyratron automatic
counting 232D July 32High-tension d -c transmission,
Staff 56 Feb 35High -voltage rectifiers . .... Sept 37High -voltage testing at low
power . ............ . . .42D Oct 39Higher -voltage vacuum tubes-
faster electrons, Staff 216 Aug 33Highly flexible v -t voltmeter,Boyle ........... .32D Aug 36Highly sensitive instrument for
measuring small coefficientsof damping ......... ..... 50D Oct 35Highly sensitive vacuum photo-
cells . . 67D Feb 32Hiss silencer for communications
receivers . . 560 Sept 39History and application of piezo-
electricity ..... . . 440 Aug 37Hold cup under faucet; water
flows ......... . ......3890 Nov 30Home facsimile recording,Ostrolenk .......... .. ....26 Jan 38Home recording on 16 -mm film,
Staff . . .... 176 June 34Home talking movies, Irby 276 Sept 30

Horn, see also Loudspeaker
Horn, design for loudspeaker.....20 Feb 36Hot -cathode x-ray tube design -24D Jan 33How manufacturers can Cash in on

prosperity campaign, White-home 218 Aug 33How many ionized layers.? ....HOD Nov 32How the eye adjusts itself to
darkness ..... ..........2700 Aug 32HP6A Radical departure in phono-
graph pickup design, Hunt &
Pierce. . . .. . . .... .......9 Mar 38Huge tube near comPletion.....261D Aug 35

Humidity (and components),Snow .... . .... ...... ....25 Oct 26Hydrogen adsorption, magne-
sium . ........  .. ..3140 Nov 33Hydrogenized iron of high magnetic
permeability 347D Oct 30Hydrography, radio -acoustic rang-
ing ..... .308 Nov 33radio-hydrophone triangula-tier... . ... 124 June 30

Hydrophone, geodetic survey 308 Nov 33
Hygrometer, see also Humidity
Hygrometer, phototube, humidifier

control ...._.........61D Feb 32
Hys-eresigra,ph using photo -

tubes . 46D Sept 37

Iconoscopel, television pickup
tube . ...............- ..:188 July 33

I -F band -Width and tone <control ..24 May 37
I -F transfornier alignment

Nathan .,33 Feb 37

Pg-Mo-Yr

I -F transformers, cost vs quality,
Henry 4. Stemm ....... ..97 Mar 3

Ignition noise, study May 3
Ignition suppressor, effect on car, .7,0 Mar 84
Ignitron-a new controlled rectifier,

Knowles 164Jnne 33
Ignitron, firing cir.cuit, saturablereacter.......... Dec 8
Ignitronrs for welding .c.cintrol rn

electric welding , 68D Feb 3
Illumination, cold -cathode lamp: .140 Oct 3

sodium-vapor lamp ass July .3
control, airport . . .. .......135D Apr. 3

auditorium, Cleveland -.368 Novi 30
by photocell June 34
factory lighting Jan 33
selenium-thyratron . , 622 May 31
stage -lighting, thyratron . 237 Aug 30

rnIlluminoeter helps sell paint 82D Mar 34
Image dissector, Larson &

Gardner .... ........ .......24 Oct 89
Image frequency, superheterodyne

receiver 364D Nov 3
superheterodyne receiver .....618 May 3

Impedance calculation July 3
slide rule .. . . ... .......45 May 3

Addenda......34D July 3
Impedance chart for. r -f

Teachman 35 Dec 3
Impedance chart, polar -rectan-

gular .... . ...... reb 3
Impedance malch", antenna ..o

coaxial line . . .....239 Aug 35
for multiple audio circuits 33 Mar 37
Smith chart 28 ..Ten 139
transmission lines 14 Sept. 35
mismatch losses 26 San -36
network design chart

Pg-Mo-Yr

Improvements in resistance coupled
2 amplifiers ....... .......510 Apr 37
6 Improving regulator performance;

Bousquet ,........26 July 38
Improving the broadcast of ra,

corded prograins, Miller 178 June =84
Impul.P detector InAelevision...5433:j4k1k. 39

9 In hydrographic;Ohart.Makitig, the. .

tube-as a surveying tool,
7 Parkhurst June 30
3. Incandescent cathode rectifier with,
3 Magnetic field . .................co. 37

2 Incandescent.' lanips for dummY. .3
antennas 86DtZitlY2:8

Increase la motion picture
theatres ... . Aug 37

Increased:4..Ccuracy of Navali .

Observatory time signals. :,,38D Nov 36
IncreaSed.efficiency in tower

iiart,41 reViewo Laport.'..:',.238 Aug 34
Increasing.. disc recording. and play= .

ing'stime, Ephilam . . . ... 330 Oct 35
4

Indicator, mill, recording potentio.
meter 1900' June 34

1 ..ndicators for arc -back in mercury
vapor rectifiers, Logan.....43Th Apr 39

Indirectly heated direct -current............ ......162D Oct 31
Indoor-iiigh operated by photo-'..-

.. .8380 Oct 30
Induced emf linzardri; NatrY,, ;...88 May 30

7
7
7

6

8

84 Mar 35
Impedance matching networks,

Thiessen .................552 Mar 81
Impedance -matching pi section

networks Jan 36
Impedance measurement: of human

body 360 Apr 36
oscillator -tuning method ....1940 July 33

Impedance measurements .......660 Oct 37
Impedance mismatch losses.. ... -26 Jan 36
Impedance, parallel, graphical

solution ..................54D Jan 38
parallel, graphical solution.....31 May I38

solution ...................60D Feb 38
Impedance transformer, using
Importance of phase control in

synchronizing, Horn ......423 Dec 80
Improved B eliminator for automo-

bile receiver:, (la rstang....254 Aug 32
Improved balance c,rcu't for elec-

trometer tubes ........259D Sept 33
Improved beat -frequency oscil-

lator .... . ...........229D Aug 33
Improved blind landing rriethods.25D Jan 34
Improved bridge for a -c opera-

tion .....:..............1620 May 34
Improved circuits for measuring

negative resistance, Ter -
man Dec 33Improved electrostatic loud-
speaker .... ........105D Mar 32Improved fidelity of two -speaker'
radio receivers, Knowles...154 May 32

Improved form of Alnico magnet dis-
plays great pulling power.46D Apr 39

Improved meter shunt circuit,
Gunsolley ................36D Apr 38

Improved model of the neon -tube
contactor . 77D Aug 31

Improved 120 -volt d -c audit, ELM
plifier, Strorneyer 194 June 32Improved phototube,register Con-
trol .. ...440 Sept 39Improved preseleetor 'circuit for
radio receivers TIehling...279 Sept 30

Improved quartz controlled oscil-
lators . . . .3140 Nov 33Improved resonance method for
dielectric constant study..25D Jan 34

Improved single -tube balanced d -c
amplifier ...............1690 May 34

Improvement in foreign radioreceivers .............. .60D Feb 87
Improvements in afc circuits,

36
Improvements in cathode-ray tube,

Zworykin .........188 Nov 31
ImproVements in `cuprous oxide -

topper elethents ..........260 Jan 34
ImproVements in Ferrocart .

coils .270 Jan. '.84..................,..
Irnproyements in frequency multi- .,pliers for aircraft radio, - ' 'Watts ... . ... ... . 124' Al*32
Improvements in .fie.quency-

stabilizens ........ . . .. . ..32D July 81
Improvements In, medium voltage

oathede...raY tube .,.....,...346D `Dec 23

Inductance, see also Inductor
Inductance, intiltilayer design

chart 33 Jan 39
mutual, coaxial single solenefds 31 July 37
screened -coil ..... ...229D July 34
single -layer -solenoid, ealcula-tion ........ .. . .. ... . -.593 Apr 31
variable, motor speed control... 20 Dec 38

Errata 11 Sept 39
bridge, v -t null indicator..... 473 Jan 31

Inductance -capacitance products,
table .. 31 June 38

Inductance change measurement ,18 Mar 38
Inductance of bypass con

. densers July 33
Inductance tuning ...............22 Dec 37
Induction heater, 10 me expert-Ments ....................173 July 30
Induction heating, medical......150 Jan 34

surface hardening, steel......44D June 38
Induction pick-up regulates tem-

perature directly from indi-
cator pointer 340 Oct 38

Inductor, see also Inductance
Inductor, audio reactors carrying

d -c ...... ..... ... 18 Sept 36
calculating single -layer soienoid.27 Jan 37
cores, Ferrocart ........ .... .348D Nov 32
design for 15 me 174 June 34
distributed capacitance for-

mula . 291D Sept 34
Ferrobart, potted 27D Jan 34
filter -choke design 310 Oct 34
high -Q for audio 22 May 36
iron -core, r -f and i-f ... . . 13 Jan 34
Litz -wire wound 342 Dec 31
r -f; characteristics ......, 120 Apr 34

choke design ......... .. . .. 254 Aug 36
losses ..... .........127D Apr 34

shielding effect ........2590 Sept 33
shielding, low Q-1.,;;; . s ... . . 47D Feb 38
shorted -turn tester

.

.........341Dec
single -layer selenoid chart 315 Oct 34
solenoid, dilitributed capaci-

tance ....... 31 Mar 38
universal coil, winding. ..... ....22 Oct 36..62D Nov 36. .

Industrial;.601itiel, design`of elec-
variable,: :,;iron -dust core. ...

tronle,ettitipment
v -t, circuit :Survey 467. Jan 31

20 Feb 39
thyratronh tron Apr 31

Industrial elec-tronic-tube section,
NBISLA.;.....Staff ....... .....350 Nov

Industrial:high4iiiiqUenoy. power,
Noble.: . ........ 22 Oct 36

IndustrialtibeterminOlegy... . .29 Sept 38
Industrial 'Mies of, electron tubes,.

Baker, Fitzgerald & Whit
neY S. .46.7 Jan

Industrial uses of'eleetibille diffrac
,Lion, Phillips .. . rMaIndustrial usesofAihotocell,Breisky .74 may

Industrial uses Of VatiMin devices,
Kintner ;75 Apr

Industrial x-ray practice, .Woods ; ..7 Feb
Industrial x-rays...2er examining

metals.    :i4vi.4 400 Feb
Industry recovery e.et..7.and

Staff +78 July 33:
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Electronics Cumulative Index 1930-39

INERTIA LIGHTS

Fg-Mo-Yr

Inertia, of gits-filled ,phototubes..483D Jan 31
Influence at load on gain and

' SelectiyitY ,a. ..  -'229D Aug. 32Influence of magnetic field on plate
resistance 42E, Sept -38Influence of Magneto fields On
barrier -layer, photocells.. 298D Sept. 32Influence of nodes 44 loudspeaker
diaphragms ..... 28D Jan 32Influence of the surroundings .on
the treqUendY of .quartzoscillators ,84 31infrared and Ultraviolet tele

Infrared deteetor, by timbres,
oence :Sept. 34Infrared pliatealatiii proteols 13,000sq-ft 430 May .37Infrared Photbeell,liurilat alarm
Marketed in.EUrope,....,...,..2480. Aug 34.Infrared: -.USD Apt 31Ingenious .diretiitS new radio.
receivers, :Staff- .NOV :22Initial drift in photocells, , WilSon.,.15 San 39Initial impulse indicator Livings-
ton -4: Lord Sept 33Inner -grid driatrin. and the 'din).
dyriarrOli _ . . :250, San 34"Input condnotance
Freeinan . . 22 Oct 39Inpirt control circuit, WaltZ . .38D Mar 39Input switching console;
Epperson .38- June 38Inspecting 'high-epeeid 'Mathines.
.;i'ath the Stroboglow, Oct: 30Installation of photocell .smoke
indicator , ...,.....385 Dec. 34 :Installing photocell control,
hIcDiil -- 276 Oct 33Instructien; electronics laboratory;
MIT ,  . Mar 35

Instrumentation, see
Insulation,, fibrous:glassYarn... .,..32 -Oct 39'-plastics  -10 Mai 36rubber, r. -f PaWer factor., 2860 Oet .33teSter.# automatic bridge. 4 Jan 32'ionization .measurement ..62 Aug 31'Insulator;- ceramic ......; Feb 37ceramic, low .thermal; expan-sion' 32.coil May 30r -f, nary materials. 1'620 May 34phase difference, materials 2920 Sept 34Voltage limits Oet 35Insulators --at r f 680 Feb 34Integrator, irregular area, Plic4P-

-
- - dell 32
Intelligible..explanations (by photo-

. dell) instead of . buzies for
phone users ..316D July 34Intercarrier noise SUPPressionr-
Wunderlich ...

I -33Intercom, loudspeaker WarilS..
prowlers , May 39single -tube 7. . , Thine 39..

Intereominunicateri.iiee,iiiso Intereeni
IntercOmaininicator, eivistems MaY 37Interelectecide canaciti;' -at :high

-frequencies Jan 34.. .

Interference, see also
Ignition; Weber etc.

-

Interference, bibliography sources. and measurements . 32 'Oct 38breadeast, sources , . ,1030 Apr 33
Measureinent . and Pieyentien....42D ;Oct. 36from appliances108D Apr 33-noise survey.. , Nov 36t'4; MearitireMenta.., , Aug. 25sources and elimination ,370 Dec 34spark plug ,siliMresnor..... ,I53D. May 34InterforeriCatroin,inoteir'.eirs. ::....63D Mar 37Interference shared-frequency

tread -beating', Aiken Sept 31
Interference prevention for street=cars. .269D 'Aug 32
Intertereiree... rediliCtion in Great

Britain .  .163D May 35
Interference source .discovered;

Staff' . . ,,,.  ...IS. Feb 36
Intermediete,freqUeney, 'choice tor_ receiveriMay 21Intermediate frequency tuning..condenser requirements,Rhodes.. 690 June 01,Intermittent reception in bi.4nd.,

casting receivers 440Feb. .36Intermcon-verter oscillator , Oct :36nonlinear. systenis-
Comment Feb 39 Kithettinia control tube with

. ernal .combustion engine external-giA .i0i'taig  . Mar 33x.' fereride . ; ...; . ....39,5D,Dec  34 Kittlietron  control:tube ...26 'Sept. 37..Interaffide Aoinirrunieritiop, KDKA'S new antenna reaches forbauin
. May" 37 the clouds (illustr): . .....-2 eb..

Pg-Mo-Ti

Interphone syStem using. light
wires ......1590 May 34

Interpreting- oscillogram tint-
Interrunter, electiOnle,. laboratory

and industrial .35 Nov 35
InterspaCed transformer windings,

. Leidy. 2330 Dec 31
Inverse method of 'solving -tribe

problems SOD Jan 34
Inversion by means

controlled rectifiers 1090 Apr 33
Inverter.,,broadeast-receiver, thY-

ra.tron .152 Oct 31
power, ":thyratraii 581 Apr 31
'76Watt,..Coninititator 'Sept 33

May 33
thYratron- .  .. .. . ...340 Jen 27

single -tube ....96 AM' 33
v=t,disCharge tUbe..., ,.346l:) Dec 38

Investigating insulation Valtie of
films- . on Nov to

Ionization chamber, radium
 loCater ..-:.......:.. : ..,.,...30D Mar 85

Linizatron, current, -ineaSure-
anent. June 33

Ionization. the ,Kennelly-
, HeaViside layei. ;- Sept 32

Ionization, measures vacuum in
Ithioaphete, layer heights 350D Nov 32solar ...... -.:25-Jan 36solar effects .on June 34sunspot effect . . , -.. - ..-.-122 Apr 32 -thunderstorm effects ,..26D Jan 84Ionosphere Characteristics

- (publiCatieria) 560 Jan 38
IRE and ..SMPE Autumn Meeting 30 -Nov 36IRE -annual convention. 18 Jiine 36IRE 'Corirenticin, 1938, Staff 8 July 38
IRE convention, 1939, Staff Oct 39
IRE, Eniporruiii,- Pre-sante

seminar . .. July 36IRE Fall Meeting,. Staff.. .... ..,11 Dec 35IRE, Fall meeting paper survey..328 Dec 33IREmembers ..meet in Fall con-.
Vention (abstracts), Staff,.176.Nov 31,IRE riochstet .2 Dec 36

Errata ........34D July 37.IRE,Rochester Fall Dec 37IRE .San Francisco (Papers suit-
Staft ,28 Stine 39IRE -sees projection television,

37IRE, silver anniversary .. ...14 May 37IRE, sixth annual convention,
summary . . 675 June 31IRE World radio convention
(illustr) .............31 June 38Iron as magnetic material 168D, May 32Iron fn the more costly tubes,
Todd. . . . 229D July 34Iron -core induetors, r -f and i-f .13 Jan 34Ilan -dare 4ntermediate-frequeney
transformers, Crossley 298 Nov 33

Irradiating seeds speeds up flower-
' ing of plants, Bartlett:. 2600 Aug 32Is a iadio patent pool the way

out?, Staff . .. 2 July 31Isogiaph, mathematical 64D Feb 38Isolantite characteristics . A:68D May 32It counts, it alarms, it controls(illustr) ....... ....96 May 30

J

Japanese technical journal ..600 Nov 37JOhnseriLltahbeck effect, Bickley. 510 Jan 38

Pg-Mo-Ti

Kerr cell in high -frequency - meas-
urements . . 680 Feb 32

Kerr cell,. in Scophony television... 30 Mar 16
Keyer, v4 bug ... 5220 Feb 31
Keying monitor for o -w trans-. -

Mittel's, Perezzo ,440 Dec 37
KGLO's /mobile unit tiavels 3,500

Miles in five months .44D Feb. 89
Killing insects by short -waves

(illustr) ..... . 309 Oct .34
Killing weevils in Wheat by short-

wave . .750 Mar 33
Klangfilter . 2180 July 82
klystron, see also Tube
Klystron, rhunitiatron,

survey ... . . .. Apr. 39
Kenai, oxide -coated,' filament. 44 Apr 30
KY'CV; Staff ... Jan 35

Laboratory B -voltage supply .. 93D May SO
Laboratory oscillator for receiver testing,

Franka. .. 668 June 31
Laboratory television receri,--er,

Laboratory television
Fink

. ... /6 July 83
.- .36 Aug 38

L aboratory teleyiSion
Fink  ... .21 Sept 38-

.Laboratory television receiver-IV,
Fink ..... 16 Oct .38

Laboratory teleVisionreceiVerV, . . .

Fink . . 26 Nov 38
LabOratory television receiver-V1,_

' Fink ..... ,16 Dec 38
Lagoon of Nations sound system,

Walsh . . .-. .26 July 39
Laminated plastics for iadio,

MCDonough. ..........8 Oct 38
Lamps, incandescent, gas

content ..,.. ... ..460 Nov 37
Latest developments in wide -film.

pieturea, Sponable ., May 30
Latest in high intensity x-rays and fairer

Machines, Staff . .5-6 Feb 32-
Laundiy conveyor operated by photo-

cell.. .1620 June 33
Law of stifling sound - - 2500 Aug 30
Legal aspects of television . 36D SUlY 37
Lenard tube, glaSS-windoW, and

Phenomena ". 294 Sept 30
Library of Congress to' have 28

pe doors 248D Aug 34
Licenses under the aMplifter patents,.

Staff . . . 152 May 32
Life of impregnated paper condensers.

-

Katzman 54D JUne 38Life test for condensers,
Houck 1140 Sept 31Light -beam train control in..
Germany . . 338D Oct 30Light excitation by 14
energy 34D Oct 38

Light fllteis for televisiOn .....-.610 Apr 39 -

:Light Indicatory see also Thotaribe
-

L ight: indiCator, neon tube
oscillator- .......-: July 37

Light intensity of -a quartz mercurY"
 Vapor lamp .27D -Jen 34.

L ight measurement, pe cells
for .. .42D Apr 36

Light meter, photetube, 360 June as.
Light relay; phototube. -632 May 31
L ight-sensitive cell . .

.
540 .Sept 81

L ight-sensitive cell circuits,
Staff -16 Dec .38

tight4sensitive cells (1.1.1,,asti)-,,, -233 Aug 30

Light-sensitiveAug 12
glow -discharge. _

Light-sensitive cells in the-

vice :ofman
2690

tube ......... Sept -31.
Light-sensitive relays .neW.. on

Staff -

Nov 31
Light, ultraviolet, sound pictures. -7 Mar 36
.14ht.. variation- Indleator,
Lighthouses -:and beacons photo -cell
_ . operated...-. .....1160 June 34
Lighting control eleatoriic Metro

.. politair ..00.01* 384 :Dec 784:
theater, eleetroille.., ... .. . 323 Oct 34.

Lightning PrattictMn, coaxial line 31 Aug --39.
Lights goon Wheii_train

tunnel 1.860 .June 34

, ... .. . ...._ .
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Limit bridge . ..... 2151D Oct 81
larimations of the Fourier

integi al ..... 5213 Aug 39Limited impulse & delay ielays,
Noble ... . . 28 Aug 36

Limiter, see F.M; Noise
Linear fib meter... . . 5413 Oct 39
Linear detection of heterodyne signals,

Terman .....386 Nov 30
Linear detector distortion, Jarvis 386 Dec 34
Linear modulation by 66 -tube, Bagno& Egert 16 Jan 34
Linear rectification, DeViralt....252D Aug 34
Linear rectification, Lambert.. .21D Jan 34Linear time axis for broadcast

frequencies ......... . . .. 268D Aug 82
Linotype, remote control, photo -

tube 33D Aug 88
ial989j0113 figure, frequency meas-

urement 310D Nov 33
I.Ast of photocell applications,

Staff .. ............ ....270 Oct 33
Listing of cathode ray tubes...48D Dec 37
Litz. wire, 1-f and r -f trans-

former ..... . ......303 Nov 33
Locating Ilsh by submarine

echoes .... ............132 May 33
Locating watermarks in paper 123D Apr 35
Logarithmic phototube circuit..62D Feb 38
Logarithmic voltmeter .........87D Mar 34
London annual exhibition Of

scientific equipment, Jupe.56D Mar 38
London exhibit of scientific ap-

paratus, Jape .... . . .....52D Mar 39
London radio exhibition, Julie. 66D Nov 38
Long versus short broadcast

waves .... Jan 33
Looking ahead as 1933 opens,

Staff ................ .. . . .. 2 Jan 33
Lorenz blind landing system

(illustr) 26 July 37
Los Angeles collects data on phototube

control of street lighting -36D Mar 37Losses, tube -input circuits.., ..:222 July 36
Lost fishing dories located by

radio 2171) July 34
Loudspeaker, baffle spatial ex-

pander .. 68D Mar 39
balsa -wood piston 300D ,Sept 30
concentric folded -horn ... .....16 Jan 39
cone -amplitude study ........32D July 31
cone, natural frequendies. ....271 Jan .34
diaphragm, nodal VibliatiOn. ,28D Jan 32
dliectional, theater . ..... Tidy 10
dual, bioadcast receiver, 154 May 32dynamic, design . .,,........66 Aug 31

design ....-,,. . 188 jime 32
design . . , .. . .. Aug 32design computation. :112 Sept 31

design, using strobe/scope,- .40D Aug 37
efficiency calculation. .63 Feb 32
electrodynamic, metal -foil.. 228D July 34

performance" 64D Mar 37
electrostatic, aluminum cone 105D Mar 32
feedback, inverse 8. Dec 38half-frequenCy resonance 2911 Sept 34high-fidelity system .Mar 36noin, efficiency Apr 37exponential, squa.ie cross

section . . . . .33 Feb 39labyrinth, resonance elimma-
turn. .. . .. . .. . . -..24 Apr 37

measuring performanCe May 36
piezoelectric, Rochelle-Salt 166 May 32
police control . 48D Feb 34
selection, special service 22 Nov 38
theory and performance .....121D Sept 31
thiee-coil system 66D Feb 33various types, symposiiira, 142 June 30

Loudspeaker cost vs quality,
Knowles 140 Sept

Loudspeaker deflection measurements,
Glover & Hunter, ...... -474 Jan

Loudspeaker design, Messa........20 Feb
Loudspeaker for giving orders. at

sea . . . . . .. . .185D Dec
Loudspeaker measurements, Leonaid , ..... . ; .14.i.:Mar 38

Low- range electrostatic:YoltMeter. - Matching r4,. lines.. ,-,.,.,,,,.:..i -.,.,6.E32Mar p,
1(e."edhel .,,.....,..............252]).- Sept; Matching raliOrt4Wave.-Teeder. :: ::.

:Low thermal expansion Cerarafe.-94D Mail .32 , 'ilizies i '....,,, ..-..: i. i,....,.-....$1DI Mar 33...
Low-VOltage photoelectric Colon- . .meter . . .............104D Apr 33
Luminescent material. ..52D Mar 39
Luminescent screen potential .:69D
Luxemburg. effect . . .... ...27D Jan .85
Luxemburg effect, mutual modulation

between tiansmitters .,.,..44D Apr sq.
Luxemburg effect noted in US in

1919 . ..981) Mar 35

Machine designer looks at electronic
industrial control, Carson -158' May 34

Machine throws out bad beans,
NovHavens........... ...... 197D N 81

Magnet, Alnico, steel -jacket 471) Aiir 89
peirnanent, alloy6 for 30 May 86

design for instruments 636 May
Magnetic coil for focusing elec-trons ............. .... ..2061 Nov 31
Magnetic control of mercury-vapor

rectifier tubes, Reich : 481 Feb '33
Magnetic control of thyratrons,

McArthur ... Jan 35
Magnetic detectors Feb 37
Magnetic disturbances and long dis ance

reception, Kennelly .......42 APr 30
Magnetic field measurements,

tube .....................21 July 88
Magnetic leakage of radio trans-

formers ....,.........,.140D A.nr..32
Magnetic material, Alnico .421) Jan 86
Magnetic recorder, Malloy ,30 Jan 88
Magnetic recording 54D Dec 37
Magnetic recording, Begun :80 Sept 88
.Magnetic recording for broad -

Massa . 18 July

casting . . . . . . -57D Jan 38
Magnetic Relay, see Relay
Magnetic Switch, see Relay
Magnetic Tape, see Magnetic Wire;

Measuring the moisture content ofRecorder -

wheat, electrically .. .110D- Apr 33Magnetizer, thyratron dontrot...661 Nov 37 Measuring vs judging loudness of noise,Magnetometer, a -c, v -t type....634D May 31
Magnetostriction oscillator ....104D Apr 33 Free ' "' ' '  ...  21D Jan 32Measuring weak magnetic a -c fields of

known frequency .......63oD May 31
Measurement, see type, e.g., Instrumenta-

tion; Pressure; Resistance; Voltmeter;

Materials, see also tiliei,e,gi, Ceramic, Metal;
Plastics, eta

Materials, for vacuum tiibes... 104 Apr '34.
Mathematical treatment" of the grid , hies _._

Iesistiii, Richter ... -.....,631D Nov 37
Mathematics, mechanical aids ,,,64D Feb VI
Matted track, recording, noise' reductionitt `film23 Oct 18.
Ma*iniiiiii amplification in capacity -

coupled' ',Circuits, Roberts 20 July 31
Mean level determination, Logan 27 Aug 36
Measured input hisses of v tonna' tubes, ..

Franks . .. , . .. . 222 July: 35
Measuring a microin croampere, .

Thompson .1, ,. .. . -240 Sept 30.:
Measuring- acidity 'and alkalinity by - . , .

photocell 232D July 32
:

Measuring damping noefficient of oecir.,,
- . ilating birettas 18.DJitir 33
Measuring lineness of cement. 151) Jan' 4
Measuring' foitinble. networks,

. Clarke .....,;......,.. .... ..31 July 33
Measuring- 'harmonic ellitortion in

tube circuits .1Sfflarriit ' &
. S,tinolifield .., .:, ,.;:, ,, . , ,48 ..MeY 30

Meagan -fig. ionizationf currents and high
resistances, ,Saxl . 62 Aug 31

Measuring loudspeaker perform-
once .,,-.,. ,. ........ .. - 43D May 36

Measuring-gag -Water of textiles....1870 June 34
Measuring- triaii,thede statie, ..,108D, Apr 33,
Measuring mechanical- iiiiped,.=aiice .............,........3431) Aug 30
..Meamiting movie -.film density .2861) Fent 34
Measuring One:. billion Ohnia, '. :

Seal .,,: .,,......,,:....;;;;..1710 June .at
Measuring toeontita, a,-6., itiatarom-.

Mite -,...:::,..............564D Mar 31
Measuring- lieifitite.,. and Weight .1031) Apr 33
Measuring ,radio interference. 261D Aug 36
Measuring resistance of broadcastantennae Het .....  .,40. Feb 34
Measuring technique at very high ,fre

cinenelea: ...',........::  .. 191D June 34
Measuring textile gelatines with a '

phonograph pickup, Saxl .401) Jan 37
Measuring the characteristics of cathode -
Measuring the inierisiii of 700-k*:

Measnrement, coefficient of" damp-
ing Oct 36,Ot:applidatiOns .15-3".: May 35

:equipment and 'components
survey lib June 38,

harmonic anti:lye's, Pentode 118 June 30
Magnetic field, tuhe..... al JUly .33,
production ..receiver.  .600: Feb 31

instrument -teohnieues..,. j-ifik 38 'r -f ,power 30 Feb 36
twist, .Propeller Shaft... ..._ Dec 30
v -t applications 1.,, . 18 Apr 30

Measurement of claSeB amplifier
tortion Farrar June 64Measurement' Of condenser loseee at
4,000- ke -261D. Aug.

Measurement of fidelity televbsinn,systems, Murray" ,..13V1114-'31
Measurement, of: gas pressure,

Rentschler
Meastnenient of li.;f
meastitement ,let minute ' .

capacitance and InduCtlinee'-

aleieuranoant :of resistance at.',redieLoudspeaker research 604D Apr 4reqiiencies ... 497I) June 31Loudspeaker response measure-:Measuieinent cif small currents . 441D Dec 30-.merits . ...... . .. .......1221) Sept Measurement of small displace- . - .Loudspeaker system routs farm 1041 afar a
Low-Cost .wooden mast, Andrew &

- ' Prowlers, Slawson .......42D May 39 MeaaniZiletsn't of vacuum in rad'i2o7U94ha....e4.1:ipl,-: 33:.'.
McGregor 46D May' 36 Mass Spectrograph,' see also Spectrograph AleadnitteiTt of yarn thlcl nes4 endLow distortion 400 -cycle °soil- . ,' - Mass spectogra.ply for isotope re- evenness'

..

3.701 Dec 32hater ... ...:.,..... 181D Api '3,..6 . - search ..... .
..

. ..........124D Apr 84 . Measurement on path'iengths..3501) Nov '32Low -distortion liMiting  amplifier, ' ' Masses of the proton and
- - measfirenients of a -d: arcs 381) Oct 39Cook . 38 June 39 ' , . electron ..... .. ..,......196D July 30 -Mealitirements of rapidly vaiyingLow=frequency carrier controls water7. . : :Massless pickup, . lire.eder.....,,..36 May 36 -..: ' ' pressures by ,aathode-fay.,heater ' load 46D' Mar 37 Matching colors by photocell corn- ', , :, tune ... .... .;.,...... ,...315D,Nev 33Low-level' '..(electrostatic) wattmeter, parison ... ..... ..... ..... 250D Aug 30 -Xeasurernents of small' voltages.52D Aug 38Albert & Heckendorf. ...- ;28 mar 36 Matching colors of saint:4es at three . Mechanical aids to niathematies.-64D Feb,: 38-Low -noise' recording, Staff ...,.,,..,.28 Apr 36 points, Wilson, Ilein & Hitch- Mechanical features of the season's .1Low -noise vacuum tubes .......1691 May 32, cock ...............,........342D Nov 42 radio secs, Staff ...... ....344 Noir -34:

.

Magnetostriction oseillators at radio, _frequencies.. .. 31.

Magnetron, see ailed Radar; Tube
Magnetron, characteristics, emission

funetion ,....., 59D Sept 38
highfre'citiericY 'generator ...i:,4383) Dee 37
high -frequency generators  ..,3113.' NOV 89
oscillator 421 Jan 36
split -anode .,, 298 Sept 32

slot-angle. function ....lob Mar 39
split -plate, action :and, ontrint,42D Aug 36

Magnets. and magnetic Matertalek
Stager.

.
-. Feb .:. 37

Maintenenee,broadcast, coat
'survey 2b Nov 35Making`a6.ai-id:Cl,-b,.seales Oor,

esnond on a universal volt
meter, MatlfieeorA_...,,.....,...4,,6513 Feb 34MaKing..Metal, tubes, Sept 35Manufacture of caesium silver -oxide
photocells, :Nieklees, i265: Aug ,32.

33  Manufgeture,bf,PhatbeleetriC, ,:
r 33

31 Manufacturing costs, tiibe. 32
36 Manufacturing spray Shield tubes.

: Lewisy ,; .143D Nov .81.
34. Manufacturing, shrinkage

control', Nov32.
36 Mate h- eleeti4nies, Staff 4Xst.t. 36
31. Mareli toUaril nigh fidelity in soundoliustit) June
Si ..:11arcom'sreCent tiltritahort,Waveleicpert,:

inenta , ....
Market, indlist:rial,...V4t.. defibes.388. Setit.'30;
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Electronics Cumulative Index 1930-39

MECHANISM NARROW

Pg-Mo-Yr

Mechanism of. the eleetrodelesS die -
charge i.,,.' 347D. Oct 30

"Mechanized Artily Band: :.......3890 Nov 30
Medibal, body heating, frequeney

selectivity ......, 15D Jan 34
Medicine, electrotherapY, ,stim-

mary 440 Aug 38Makapion, desiMeter........62 Aug 31
Membrane :Material; condenser 'Moro-

phone sensitivity ........1270' Apr 34
Meranoscope, records ignitton

failures -SOD June 37Menace to broadcasting, Staff 216 July 32Merchandising, broadcast receiverS,
Europe ........ -.229 Dec 31

electronic. display deVices......24 June 38
receiver, broadcast With

.tubes June 31RMA depression .218 Aug'33sound equipment buying
habits ......, ..... 536 June 31sound -picture, foreign.. -11 July 31tranemitter-apparattis sales 204 July 34tiihe distribution, abuses 494 Feb. 31tubes on .consignnient,:...:..,, 18t .dtrie 32Mereury=arc rectifiers for radio. trans-mitters .......300D Sept 30Mercury arcs, convection cur-rents ...,..... 52D Mar 38Mercury rectifier runs .p40 electrictrain .......... -360 Sept -38Mercury-vapor detection .:340 Dec 38

Mercury vapor deteCtOr Mies color corn-
paiCh ....... Feb 36Merc,VaPor light intensity. :270 Jan 34Metal -clad grid -controlled mercury
rectifiers for radio stations,Durand 4 Jan 34

Metal Detector, see also Magnetic Detector
Metal detector, cigar manufae-

tuned bridge .... 17 Apr 38Metal, photoelectric and thermionic
effects; ................. .44 Apr 30Metal rectifiers for intermediate
r-f Aug 33'Metal tube base diagrams and character-

istics- -36 Sept 35Metal tube us ed to measure diffusion of
hydrogen .. . .. -..46D Oct 37Metals, for sealing in glass 540 Mar 37Metals in radio, Oct 37

Meteorology, effect on COMpo-
nenta. Oct 36radiosondes balloon tritife
Mitter .1. Jiily 31

. .

Meter, see also Measurement
Meter for indicating 1007Percent modu,

lation, Lampkin jUly 31Meter fusing , . . -4'22 Jan 37
Meter protectien, plate aniineter.880. Feb 38
Meter, vii, audio, new rliference

levelj . . . ..2g Feb 39Meters Per over wide frequency,
range 660 Oct 39'Method of measuring vacuum tube eo-
efliciente, Polk -.380 July 39....Method of periodicalso.und.reproduction,
Korn May 38-Method' of sYnchronikation. in- tele.,
vision . 6060 Apr 31. ...,.....

Methods used in electrical prospecting,
Heller .... ....,.....184.Nov 31Metropolitan Opera installs electron -tube
lighting control 384D Dec 34

Metropolitan .Operaeri the air,

Mica, see also Notarial
Mica, permittivity and power

factor 380 July 31
Microamnaeter, sensitive v-t....58D Feb 37

v -t, feedback Sept 39
Micrometer, electronic, measures

rifling 880 Sept 37
electronic, variable-caliac-

Rance May 32ktia-glcow contactor .........191 June 32
Micrenhone, capacitor, sensi-

tivity Apr 34
directional; controllablo........40D Nov 38frequency response calibra-

tion Sept 31piezoelectric, Rochelle-salt....166 May 32polarity`effect, modulation
percentage Oct 39preamplifier, dynamic .........52 Feb 34

velocity Dec 86static velocity 21 Sept 36
Unidirectional, crystal ........242 Aug 35

crystal 620 Feb 39
velooity, ribbon -type ........ -836 Nov 32

-Microphone switching systems for broad-
cast stations, Barnett....152 May 34

Pg-Mo-Yr

Microphones 'in. the cemetery...154D May 34
Microphotemeter, recording ....48D Aug 37
Miorb-radio waves 810 Mar 33
Micro -ray Wireless 6500 May 31
Microscope, electron ....... ..243 Sept 33

observing emission 22 Mar 37
resolving power .. . -60D June 38

Microvoltineter,Wynn WAhams,
physiology ..........31D Julie 37

Microwave, emergency broadcastlink ....... .........;....34D Aug 36
equipment,. European (illustri 35' May 39

Microwaves .. . .. Jan 38
Mierowaves to detect aircraft(illustr) ......... ..... 18 Sept 35

Addenda......42D Sept 35
Microwave transmitter ........42D Sept 35
Middle C, Young.- 75D Nov 27
Midget remote amplifier at !COMO,

Sigmon . . .. -380 Jan 38
Midland television installs 441 -line tele-

vision equipment .. ..56D Oct 38
Miller effect; v -t, applications _ 30 Oct 35
Millimeter waves, generation....500 Dec 87
Million-cytle "coaxial cable for televi-

sion?, Staff ........:,....189 June 35
Million -volt x-ray tube employ's

resonance transformer andgas insulation ...........48D Feb 39
Millionths of an inch measured with an

electronic relay ...........160D May 35
Miniature battery tubes, Blicklin.27 Nov 39
Mixed layer photocells........163D May 34

Mixer, see also Converter
Mixer circuit correction........560 Jan 37
Mixer circuit designs.Smeltzer ............ ..... .32 Nov 36

Errata 56D Jan 37
Mixing hexode at audio

frequencies- .............2280 July 34
Mixing hexodes for beat -frequencyoscillator ...............229D July 34
Mixing -tube ambiguity 500 July 36
Mobile printer for police and

aircraft 218 July 34
Modern audiometer, Penther 38D Aug 39
Modern beat oheillator, Caldwell &

Harrison ......,.... . . . . SOD Nov 89
Modern fasteners in the radio industry,

Walsh ..... .......... - -27 May 39
Modern methods of modulation.40D June 36
Modern photoelectric cells... 76D Aug 31
Modern radio Plant Practice......9 Dec 39
Modern treatment of broadcatiting

acoustics, Wolf . ..... . ...14 jan 32
Modern vacuum practice in electronics,

Morse ......, ..... ....33 Nov 39
Modulated deflection of cathode-ray

Modulation, see also type, e.g., A -M; F-111;
etc

Modulation, Clureix, plate
sYstem ..................290 Jan 32

constant current, modified- .78 Mar 34
copper -oxide rectifier ........15 July 39
effects on receiver, overrnodu-

lotion . . .............9 Jan 82
Hefsing, for 100 -percent... ... 826 Oct 10
high-fidelity broadcasting.....144 May 34
indicator, automatic with day -night

power 400 Aug 38
linear, for signal generator....16 Jan 34
measurement, rectifier ........247 Sept 83
meter, broadcast transmitter..26 July 81v -t type ....... ..18 Jan 37
methods June 36
microphone polarity effect 28 Oct 89resulting antenna current 59 Aug 31simplified circuit .. 440D Deo 80
single-sideband July 88
volume limiter ...... 20 Dec 87Modulation depth measuring instru-

38Modulatton measurement,
Seright .......... ... . . . . ..23 Aug 36

Modulation measurement by cathode-raY
tube ....................23D Jan 35

Modulation Monitoring .........70D Sept 36
modulator bridge, Hellmann......28 Mar 38
Modulator, bridge -rectifier ..... .28 Mar 38

design simplified ...,.........184 July 33
equivalent circuits 600 Apr 39
series, television transmitter.: 263Aug 32

Moisture detector, Oct 31

11foleetiles, see Particles
Monitor far c -w keying. Dec 87
Monitor, r -f etiMintiiiihatiOne....32D Dec .89
Monitoring a Welder with NAB' in convention,: Staff 7 Aug 86

mathematics.. Zan 86 Narrow -'band picture 4.ransonis,
More on combination ..610 Feb 39 :240 Apr 39
More on pressure capacitors..., .600 Aug 39 Narrow eleetroniii beams lit 'glow gas
Motion pictnie, theater.209 Aug 33 preesure , i:71.980 July 38
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Motion picture (cont'd)
high-speed, production studies...7 Deo 35
screen, acoustics ..:......:...420 Dec 30
16 -mm, sound -record 48 Aug 31
sound on -film, 16 -mm 621 May 31
sound, technique 186 Nov 81

wide -film proposal ..... ...65 May 30
very -high-speed, stroboscopic.250 Aug 84

Motion picture engineers survey
latest advances in sound-
pictur,

tubees control........31
131 June 30Motor,a-cApr 33balancing shaded -pole, crt... -36 Oct 37

control, astronomical tele-scope284D Sept 34
d -c, electron tube 179 June 34
11-c, thyratroh. cir-

cuits .......
Errata.

20 Dec 38

thyratron .8 Feb 38
11 Sept 39

thyra.tron, takeup reel... 293D Sept 30
thyratron, \ wire reeling ,20 June 37

for Scophony television.. .38D Dec 38
rotor balancer, with pickup. 38D Mar 88
speed control, tachometer and

v -t 244 Aug 85
speed tester, cro . . ,4:d Oct 39

thyratron-commutated, 400 hp.54D Feb 35
tube -controlled 14 Jan 36

Movable anode tubes, Mc.A.rthur lb Mar 37
Movement for noise abatement,

Staff ..... 108 Apr 36
Movie dial in Ward radio,

Chase .... 53D Jan 39
Mr. Diehl's standard microvolter

(correction) 323D Oct 32
Mr. Dietsch on harmonic suppression

(correction) .... 199D 33
Multiband r -f choke coil design,'

Miller 2511 Aug 36
Multilayer coil inductance chart,

Maynard 33 Jan 39
Multiple -circuit pads, Wheeler 33 Mar 37
Multiple -grid tubes . . .. .. 146D June 30
Multiple -grid tube wavemeters for short

waves . ........ .... ....606D Apr 81
Multiple modulation 286D Oct 83
Multiplier, direct current 34D June 36

frequency, amplifier 124 Apr 82
phototube, secondary emis-sion10 Nov 36
v -t voitmeter. 42D May 38
electron . . 60D Sept 36

Multiplying the range of a vacuum -tube
voltmeter, Chinski . 42D May 38

Multipurpose midget tubes 48D June 89
Multirange vacuum -tube voltmeter,

Tulauskas . ........ .....170 July 30
Multistage photocell current amplifier

applied to furnace temperature
control, Richter 245 Aug 85

Multiunit phonograph for
schools 42D Feb 37

Munlvibrator, circuit, capacitance
coupling 290D Sept 34

trigger circuits .. 14 Aug 39
Muscular current, amplifier. . 480 Feb 34
Music, analysis by electronics...239 Aug 30

electronic (illustr) 39 Feb 34
Bremeef (illustr) . 365 Dec 82
Hammond Novachord 16 Nov 39instrument survey .....,...: 86 Mar 82
instrument survey 65 Mar 33
instruments, European 18 July 81
pickup, church chimes 18 Aug 19pitch control 287 Sept 32

Errata . . 822D Oct 32
Hellertion, oscillator .........5650 Mar 81oscillator ...... 77D Aug 31partials, circuits for pro=

duchig ... -2980 Sept 30
piano, electronic pickup design.30 May 89
pitch control, phototube......376D Dec 32

Music of the electron,
Goldsmith 270 Sept 30

Musical instrument, electronic,
'oscillator ..... 56D Nov 37

Musical instrument tuner, crt 17 July 37
Muting, interchannel, broadcast

receiver 218 July 32
Mutual inductance calchlations,

Pollack July 87
Mutual modulation between trans

rnitters APr 88
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Natural frequencies of loudspeaker
cones . ..... ........ .....27D Jan 34

Nature of metal surfaces revealed by
electron diffraction ......50D Feb 36--Nature of music, Itedfield......239 Aug 30

Navigation aid, aircraft, blind
landing ..... ...........158 June 33

aircraft compass, crt.........12 Aug 36
altimeter, blind landing, fan

marker ...................10 Jan 39
beacon -marker transmitter....29 May 36
beacon, visual indicator 248D Aug 34
blind -landing, CAA-MIT........12 Nov 39
cable for ship guidance...... 1460 June 30
compass, automatic radio....685D June 31
direction -finding, aerodrorne.196D July 30

night -error ....... .........60D Mar 38
flying the Pacific by radio.. ..6 Apr 36
fog horn-radiobeacon 260D Aug 32harbor radio beacon.... 285D Sept 34radio and fog horn . . . 83D Mar 34
radio compass, fixed loop,

homing 7 Oct 35receiver, offset course........4710 Jan 31
sextant, infrared detector....201D June 32
simulated for blind flying. ...216D July 34
survey . . . . 20 Feb 38

Navigation, using broadcast
stations 34 Feb 36NBC, engineering department 41 Nov 36

NBC, Hollywood, Rackey &
Shuetz l0 May 39

NBC's new studios in Radio City,
Staff ........... ..... ....324 Dec 33

Needle -scratch frequencies ....78D Aug 31
Negative -resistance oscillators ..54D Aug 39
NEMA, electronic section 1937 16 Jan 37Neon indicator test reveals

grounds .................46D May 36
Neon sign changer on dirigible -3540 Nov 34
Neon tube condenser tester,

Browning ................22D Jan 35
Neon tube, photoelectric effects.520 Sept 39
Network, attenuation, a -f pads.508 Feb 31

attenuation, matching multiple
circuits 33 Mar 37equalizing and reactance
chart ...... . ... 30 Oct 39four -pole, impedance measure-
ment .......... ..... ......31 July 38

impedance matching .........552 Mar 31
r -f impedance -matching,

pi -section .......... . . ... 29 Jan 36sound -recording simplified.. -440 Jan 39Network design chart 84 Mar 35Network resistances for balanced
attenuators, Blakey 33 Nov 35Network -selecting chart, Seigin 30 Oct 39

Neutralization, see also Feedback
Neutralization, input con-

ductance ................22 Oct 39Neutralizing, frequency multiplier
amplifier . . . ........124 Apr 32

New amplifiers-detectors and rectifiers,
Staff .....................35 Feb 33New antennas for KDKA and

New applications for high -power public
address systems .........40D Nov 38

New aviation beacon system....248D Aug 34
New bioelectric application, electro-

encephalography, Rahm ..11 Oct 39New British frequency changer.228D July 35
New British television system...94D Mar 34
New cathode ray for decimeter

waves .. . .. ..........198D July 33
New cathode-ray oscillograph tube,

Metcalf . .... ........ ...158 May
New coaxial transmission line at

WTAM, Duttera .........30 Mar 39
New cold -cathode gas -triode, Bahia &

Thomas .... ....... .....14 May 38
New color -separator, Richter...28 Mar 37
New developments in television

receivers Feb 36
New electric organ based on alternator

principle ....... ..........156D May 35
New electron tubes-facts and rumors,

Staff ....... Dec 31
New electronic (music) instru-

anent ..... ..............376D Dec 32
New electronic tool-the discharging

condenser 33
NeW fact' ln electricity 480 ilpr '37
New fiat tube 8000 Sept 30
New tornis of r -f lines.........590 ;Sept 86'
Naw /forms of short-wave tubes, . - ,

Mouromtseff, Kilgore &
Noble . . . . . .... 278,, Sept 22

New .41 -me W8XE, Tan' 86',
New fundamental frequency

standard ...4. ... . . ......2480 Aug 30
New German vacuum tubes

1933-34 ...... . .. .26D Jan 34

36

32

Pg-Mo-Yr

New high -frequency allocations,
Staff . . ......... 31 June 36

New ignitron *firing circuit,
Klemperer ........ .. . . ....,.12 DsC29

New impedance measuring deviee,-. ,

Barber . . ....... ..194D JA19-83
New IRE Standards 4613 Dec 38
New insUlating materials for radio

frequencies . . . . . . . May 34
New Italian television scanner 460. Mar 46
New Jersey railroad installs p -a syS,

tem on sightseeing train -540 Nov 37
New jobs for electrons (illustr) .227, July 32
New loudspeaker syitem.. 5513 Feb 33
New low -noise vacuum tube 18D Jan 33
New metal for grids., Kennedy..64D Sept 38
New method for distance find-ing- ............ ....... Aug 32
New method for measuring capaci,_

ties at high frequencies..140P May 33
New method of, measuring small

alternating potentials -5640 Mar 31
New music of electronic oscilla-

tions, Staff ........ . ...416 Mar 32
New music of electrons (illustr) '..39 Feb 34
New optical crystals to aid atomic -

research , Jan 36
New output .tetio de . .. ADD Feb 35
New permanent magnet alloys,

Fink ... . ...... ......20 May 36
New photoelectric cell .... ....348D Oct 30
New plastic materials for cabinets,

Chase ..... . . Nov 37
New police superheterodyne uses

superregenerative second de,
teeter .......... .... . .. -420 May 36

New radio direction finding equipl.
ment at aerodromes reduces'."night error 60D Mar 38New radio -frequency coils with.,
magnetic cores Nov 32New radio prosperity (survey) -

StaffStaff .... . . ... .296 Nov 33New radio receiver construction
(illustr) ................'.145 May 35New radio receivers sow improved
technical design (survey),

New radio uses for cathode-ray
tubes ...................249D Aug 34

New selenium tube, Metcalf &
New short-wave superheterodyne

circuit 32
New 6E5 circuit, Levy...... .. . .. .28 Oct 36New solar radio disturbance,

Dellinger ..................25 Jan 36
New standards on electronics. 58D Oct 38
New system of television.. ....196D July 30
New television film projector,

Bamford ........ ........25 July 38
New television synchronizing

system ........... ..... .605D Apr 31
New television system .. ......650D May 31
New thermionic motor speed regu-

lator, Norris 244 Aug 35New things ahead in radio sets
and tubes, Staff ....'....  .277 Sept 34New transmission system avoids
coupling equipment for broad-
cast tower lighting 38D July 36New transmitter and receiver for -ultrashort waves . .. . ..8220 Oct 32New tubes-a rush of snew ideas
and new designs .for 1931,
Staff ..... Apr 31New tubes, detectors, rectifiers,
amplifiers, Staff 118 Apr 32New tubes, ne.0..tiibe Material's,
Staff .....93 Apr 33New tuning indicator div.ides con-
trol range between two ele-
ments ...... . ......420 July 38New type bridge -balance *indi-
cator, 122D Sept 31New type of tube voltmeter... - 1420 Apr 32New type of; vacuum seal 58D Sept 88

New :unidirectional microphone,
13aniniweiger ,.62D Feb 39New use of the suppressor ,grid
r..p. pentode, Ritter Jan 32

New v-1' and reference level, Affel,
Chinn & Morris ...... ..:...28 Feb 39

New voltage- quadrupler, Garstang.:20 Feb 32
New welder tube, Knowles. Lowry

& Geasford         24 Nov 36New WOR Staff ..... '38 Feb 35New 'York curs ......... corn--
. munication system, Borsody.10 Apr 38
New *York to, use microwavebeam ....... .. . .. . ...... 34D Aug 36
NeWs notes from England ...980 Mar 34
News pictures by wire, Dudley..12 Nov 37: .

Nickel; tube elements, manufac- Ohmmetet, electronic, tree-gill:L:214 July 35
turn ........ . . . .. ...A Jan 33 10i1 analYsfs, dielectric constatit.r.15 Dec 35Night-club lighting to match Oil burner flame, through tube,'milady's dress ...........1220 Apr 35 controls ftiel 4700 Jan t

Pg-MoYr

Night radio .1940 July 33
Nine audio channels on single -cir-

cuit in. Scotch -Irish': tele-
phone circuit ..... . 4. . 52D Dec 37

1935-In review ;(technical ad-
vances), suite. 7 Zan 36

1939 London radio show... . . ....520 Oct -39
1937 i'adio receivers, Staff. July 36
1936-NEM*Radio and Electronic

Section -1937, .Staff ........16 Jan 37
Noise, analyzer," transportation -

vehicles . 9 Ob Mar :35
audio, abatement 108 Apr 35

analysis .........,.. . . . ..... .3g8D Nov ;'30
broadcast listener survey 11 Oct 36
gate, gas -tube, a,vc, 40 Feb 33
ignition, RMA-SAE survey 41 May 36
intensities, table 480 .Feb 34
limiter, a -f, using neon lamp- 52D July 36

for receiver ' 7 Mar 36
measurement, oVervoltage timer 8 Dec 38

portable equipment' Apr 36
meter, commercial. listing ....110 Apr 35
reception interference in

France 740 Sept 36
Noise Reducer, see Noise Limiter
Noise, reduction, broadcast receiver

antenna ..... 20 Oct 38
rif, sources ' 46D Apr 36
shot, in diode ...... .........52D Jan 39
suPPression, -ante-radio, ..... ...273 Oct 33
auppressor, interrupter de-
- vieee ...... :-..166D May 36
rotating: machinery 164D May 35

Noise and noise measurement
(bibliokraphy), SilVerman 34 Feb 39

Noise (audible) measurement
methods, Staff -110 Apr 35

Noise in frequency Modulation,
37

Noise in' vacuum tubes........... 26 Aug 37
Noiseless sound -on -film recording,Lewin ........,...........102 Sept 31
Noiseless, recording With double

triangle slit, and double
cathode Photocell: I:dim-nick
& Belar May 34

Noise recorder for compar ing 43treet-
bar .99D Mar 32

Noise -reducing circuit, 'Nicholson 14 Oct 36
Noise reduction (photornulti-

pliers) 540 May 39
Noise rejection circuits, Russell..38D May 39
Noise survey puts street -car bari-

tone above Niagara Fallssoprano ..................14D Jan 34
Nomogram for coil calculations,

Na,chod. ......... .27 Jan 37
Nonlinear distortion by ban4,-pasti

filters . .. . .. . .. Feb 36
Note on the Performance of -oleo=

trodynarmc loudspeakers .64D Mar 37
Note on video amplifier design

(correction) Nov 37
Notes on audio -frequency meas-

urements, Hilliard ........506 Feb 31
Notes on dual -band receiver

design, Messing ...........300 Nov 33
Notes on manufacture of mer-

cury-vapor rectifier tubes,
Notes on the 59 -type power output

tube, Jarvis 310. Oct. .32
Notes on the Paris international '

radio exposition, Kock.....40D Aug 36Novacord, Merrill...............16 Nev. 89
Novel acoustics of Konigsberg

studios (illustr) 121 Apr Si
Novel characteristics of tube-

commutated 400 -hp rnotor.54D Feb 3
NRA code for radio manufac-

turers  .  .238 Sept.. 33NRA code, radio industry .208 Aug. 33
Nuclear physics chart, Lack -.83 87 -
Nuclear physics, cosmic radiation 117 Apr
Null indicator, bridge, crt......36D Sent 38

for bridge measurements .52 Nov 82
v -t, inductance' bridge 478 Jan 31
Wheatstone bridge, :V -t . ....1220- Sept 31

Number of elements -.and effect ,of
picture 2590 Aug ,34

Nunan -Yarn tatter; .N11118,11,..... . ,12 Feb 39 
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011-bianer. Shutoff; .flame -failure,
phOteCell 2220 Aug 33Old and new ,circuits..fOr t.he :biiiede
detector 2230 JUly .34On Some recent (eeldeatliode),-tiihe
develeninente-, ..  ................ Sept 39

On -theCperatUni of externally con,
trolled tubes' Deo.'30.On .the .(teleVieion rece iver) .pro-
ductron ine .,.,36 June..t 9On .thetheory Of..filter
-Reit ..... 4410 Dec 30150 -ampere condensers for broad-
Caet station 13,00 Apr 3518.3,ke surge converts copper strap

.into 'tubing Nov 34
110rniegadycleS transmission 'Oar's

stretch Mar 36
One,ttilie'balanced circuit for

amplifier Oct 32'
. Onadithetet ,PhOteeell: ..Chetineal.... ...titv Apr 39

Opetating characteristics of Power,
tribes 52D Aug 38

Coneiating. conditions affeetinginter--
electrode capacitance 110- June 38

...Opposed:1 phcitottoniC., respoliSive, fridePendent of general..
illumination Feb 33

Optical !At

Optics, See`also' leetten .0Pties
Optics, ,electtOn microscope..:. -, Nov 38electron telescope ...". :Jan 36

eye, accommodation to dark
/less . -,370D Aug 32

Organ, electronic, photocell..: 243D Aug 30
photocell and film 157 May '34
rotating. disk, WCAU  123D Apr 35
tone -wheel alternator May 35

 Organic tissues at short WaVet,.....62D Aug :37
Orientation mechanism Ruben -stein . Aug 33Origin of word electron .396D NOV 30Orthicon, Fink , . . ...:....,11 July 39Oscillating crystals Jan 33
Oscillating :Sulphide- eitstala.... :33D 'July 31

Oscillation, see also ()sonata
bscilletkoh, parasitic; in. trans -

mittens 26 Oct 88
Oseillatitins produced by gaseous

diodes, Craig :639 May 31

Oscillator, see also Oscillation
Oscillator, a -f, beat -frequency,

:356 Nov -34
.2313 Jan 35Errata.: .

dynatron, tWo:fiecpieney,... 417:Dec 30
electron=coupled 56D May 36
precision heterodyne ..... :227D July 34

all -wave signal generator] lit0-
duttion tests Aug 34audio, beat, a -C operated ..... 20 May 36for ,,.,..:,:200 Jan 34BarklialleenHuri - - 9 Aug 36

uhf ,376 Nov .30barkhausen, tnbe jiilybto, capacitor Plate shape ... . 369 "Dec 32n -w reception :.:. 88.,Mar 35liexode mixer .. ... 229D :may 34
TOW Ith,C ratio : 2290 Aug 33Wire gage :70 May somixed coupling: .2900 Sept 34circuits, frequency character-

istic . . ... 560 May 39
coaxial .,line, uhf . .... :460 Aug 38comparison:for capacitortracking ..... . Mar 37
crystal;,' bridge -.S.tabilized .......8 July 38
cyclotron, Nov 36
decimeter wave -.

. . - . .260 Jan 22
dielectric -constant debit70mi.-

tieti :,..: :: 61) Jan 34
efficiency of tubes at short

waves ;2920 -Sept 34feedback, optical'July 32
50. to 100 centitheter.....,.... 460 Dec 37
400 -cps, low-distortibii Apr 36Gill Morall.... .'9 Aug 36

uhf
. .

... ........::376 Nov 30high -frequency, triode Dec -37.in :ate deeign .... 28 Sept 36industrial Pre:bees con trol... . Oct 81
Errata.. :7..30613 Nov 31:Itolater hat type, uhf....:... -...26 -Dec 38low a -f, sine wave . 38magnetostriction, -340 July 31.

Magnetron, negatiVe-resistance.306 July 35'split -anode ..........,......',,34 Apr 30split,anode 60D Mar 39microwave; and thedtilatef:,.5013 =June 38
phonograph -radio receiver .,....,54Oct 38

Pg----Mo-Tr

Oscillator (coned.)
piezoelectric, circuit character-

istic . ; .. 22 Aug 38
synchronization .....26D Jan 34

qnartz-pontrol, two -tube .. , .3140 Nov 33
eitiartz-CrYstal, resonant fre-

quency -..340 July 31
quartz, influence of- Surround-

ings, .. . ....34 July 31sound waves.. .34D July 31
therMostat,control . .27D Jan 34relaxation, stabilized, sweep -circuit 20 Apr 39
trigger circuit . . .11 Aug 39resistance stabilized 190 July 33'screen -grid .... . . 260 Jan 84

self-excited, stability 48D Apr 37
Signal -generator, broadcast 

receiver testing ..,.::,,,,668 June 31
ieceiver production ... :.:..,285- Sept BO

sine -wave, go..-diSchatge tube.'92 Mar 35
sinusoidal, and relaxation .300D Sept 30

"aithOut tuned circuits ....2580 Aug 3460 to 100 mc, construction 290 jiily 37square -wave, thyratron .2o4D- Nov 31stabilised, tetrode 5413 Feb 33
stable,.USingicteen-grid tube.2900 Sept 34
superheteredyne receiver .....,,460 Jan 39
theory, ,Pierce type' ..,.......,. :920 Mar 34thyrattOn . . .. .18D Jen 33transitron . 540 Aug 89tuning effect% coupling coil ,5013 .Oct Sotuning fork, and. ,crt - .  '17- July 37
20-100 'inc Sighal generator., .: .17 Aug 3620 to 6,0 . . .. . ........,12 Oct 36uhf, measurements 600 Dec 39new tubes 278 Sept 32ultrasonic, piezoelectric .62D Oct 39vacuum -tube; types

. 1340 Stale 34
variable -frequency, 3-10 in ... .92D Mat 34

Oscillator rcircuits 600 Feb 37vhf, push -Mill . 320 July 31resonant -line tank ,33 Oct 35wide-rEtnge, a -f, bfo............. 3613 Feb 39O scillator :circuit ineasutes-
humidity Mar 83'Oscillator detector ................830 Mar 34

Oscillators for ultrahigh -
frequencyfrequency ....... Aug 39Oscillator locates faults 'in high-
tension -transmission line. :400`Nov 36

Oscillator used for coil teeting..620 Nov 39Oscillogram, interpreting pat-
.-. terns . ... . .. Nov 86

' welder eiiriatite , ..... Dec 37

Oscillograph, see also Oscilloscope
Oscillogra.Phi crt Photography... 37 Apr 38

polar coordinate .............460 Dec 36
string, film -recording Aug 31

Oscillograph amplifier covers from
0.2 to 3 X 106 cyales......38D Nov 36

O scilloacone, see also thkritllogitiph
Oscilloscope, c -r, for :use at uhf...15 Sept 36

e -r, long -persistence ...........860 Jan 36
.power supply ..... Apr 34'mit, applications , .,..,:14 Apr 38
characteristics .. .. Dec 33,
stabilized sweep 930 May 30
aynchronoue deflection Mar 31trineteritial 28 Jan 38.folit,trace 6113 Apr 38linear sweep . ..... June 32

synchronous :switch . . ... June 38photographing transients .....125D Apr 34photography; crt . .... .19 July 39'tithing -aids circuits . 222 Dec 31trigger for transients 58D Jan 37Oscilloscope as avow. detector,
TraVis .. . ... 400 Feb 39OscilloscOpe used for checking

Mar

Our Febrintry,,Cover (correction) .67D Apr 39
heating

Sneed motors-- -470 Oct 39
Outgassing electrodes, by
Output amplifiers fin. d -c

:receivers, Nelson .' 128 Apr 32Output meter toi testing radio
- receivers, Franks July 30Output transformer desigri-II,

Option Dec 30Output transformer (frequency)
reeponee Terraan.,* Inge-

.. , brettieit .$1:1 Jan 86thitplit tube problems 3630 Nov 34Ontput tubes July 39g-.?:oanega. lamps in photog-
raphy 1270 Apr 360Verload limit extension of the

: tetrode detector, Frainhain..228 Dec 31
Oxide,:coilted,,filaMent reiteateli 660 Feb. 32.

...Ozone rneitsinenient, nhototul3e.1210 Sept_ 31

P
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Packaging control, photoelectric 302 Nov 33
Packing, container design, radio

coniponents 558 Mar 31

Pad, see also Attenuator; Network
Padding condenser, McNamee...160 May 32
Padding condenser, Sklar. 40. May 37
Palermo .equation, inductor dis-

triblited capacitance .... .31 Mal 38
Panolarnic reception shows piom-

ise in radio navigation. . 360 July 38
Paper color matching, phototube

comparator .. . 18 Sept 38
Paper nulls use stroboscope 49D Feb 34
Paper VS electrolytic filter con-

densers ... . 160D May 35
Paragraphs -on television synchro-nizatn,io \Duncan . 51D Feb 38.
Parallel impedance chart: Fink 31 May 38
Parasitic circuits, Ekstrand ..26 Oct 38
Paris television waiting for peace

(illustr) ........ .16 Dec 39
Particles, electron diffraction,

measurements 24 Sept 3
electron theory 640 Feb
electron waves and quanta 249D Aug 3
electrons,- positrons 44D Mar 3
mass, proton and electron....196D July 3
neutron discovery ... ......1030 Mar 3

Parts, receiver manufacture......12 Feb 3Passage of r -f currents through
discharge tubes . . ... 1760 May 32

Patent, amplifier circuits, listing.221 July 32
amplifier license 152 May 32
duties of attorney. . ...... ....72DiFeb 39
electronic inventions . ........306 Oct 32
Langmuir high -vacuum case...476 Jan 31
licensing, electron tubes and
proposed legislation 116 Apr 32

143 May 35circuits
reforming ITS system ..9 May 38Patent eases in the courts,

Van Allen 189 July 30
Patent pool and the radio inventor,

Staff . 46 Aug 31Patent problems in the field of
electronics, Toulmin ... 306 Oct 32Patent review on receiver circuits
and tubes, Rogan ........672 June 31Patents on industrial uses of light-
sensitive cells:Logan ... 27D July 31

Patents practice essentials, Golds -
borough .33 Sept 36Patents relating to electronic de-
vices in industry, Staff .92 AugPE cells for light measurement,
Poole & Atkins ..... 4213 Apr"eah voltmeter useful for sound
recording 42D AugPentode, r -f, single -ended 26 SeptPentode tubes used as triodes,
Nelson 226 DecPentode vs triode .... .........650D May

5
38

0
6
0
2
6

31

36

38
38

31

Pentodes as r -f amplifiers 31

Pentodes for high -frequency 5213 Oct 36
operation 600 Nov 26

Perforwataevdessteel sheets pass sound

Perforator:, stamps, photOtube 2220 Aug 33control . .... . . . . 27 SeptPeriodicals of the world
(bibliography) ..... .....50 Sept 35

Permanent magnets for electronic
instruments, Hoppe 636 May 31Permatron and its application. in
industry, Overbeck .....,..25 Apr 39

Permeability of iron at ultra -radio
frequencies . . . . ... ....... :480 Feb 33

Permeability tuned pushbutton
- system, Tucker ..... .......12 May 38

Permeability tuning introduced 'ini-f transformers ....... 260D Aug 35
Permittivity and power factor of

3313 July 31Mica
Personnel, engineer rating..... 126 June 30

engMeers, in large organization.62 May 30
Perveance, electron tube pars -

Meter 60D June 38
_in -amplifier calculations 41 Nov 87
PetoscOne, Fitzgerald ... 26 Oct 35
PH meter, v -t galvanometer 39 Nov 37

laboratory ....... 180 Jan 33
Phantomn altrube) tester, Knowles &

248 'Sept 33
Pharmacy :optical electronic tech

niqueis
-
67D Oct, 38

Phase' defect Measurements at fre
alienates aboVe 1:000IcO.,.:228D Aug 33

Phase -differences of 'Motile:ling,
materiels used tn redid..292D Sept 34-

36
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Phase distortion, amplifier with-
out . .. ,. ...26 June 37Phase,,tailure ielay,- -t, ,a -d
power 46 Feb 33

Phase -frequency modulation, Fink 17 Nov 35Phase inversion circuits.. ... 58D Oct 3(
Phase -inverter, amplifier,;, to push-

pull stage. . .. .40D Oct 36
.PhaSeineter, c-r,xnedical research 24 Jan 38crt, antenna .adynstment . .62D Apr 39:Philce shows 441 -line teleViiion;

Staff .... .......  9 Mar 37Philips binode tube . 23D Jan 33Phillips -Miller recording sys-
Sept 38

Phonograph, see also Pickup; Play-
back; Recorder

Phonograph, electronic, uses ....121 Apr 32
lightweight pickup .......36 May 36

Phonograph pickup tracking error
vs distortion and record

ear, Olney . ... . . .. 19 Nov 37
Phosphor: characteristics ......52D Mar 39

ort sex eens . . ..... Dec 38zinc silicate .. .59D Aug 39
Photelometer, electronic .... 221D July 34
Photoala,im calls police on tele-

phone . . ..40D Nov 35Photoalaim, infrared for large
area ..... . ........43D May 37

Photocell, see also .Phototube .

Photocell, amplifier; d -c 44D Jan 88'
applications,' listing .. . , ..., . , 270 Oct 33
barrier -layer, magnetic,field.......298D Sept 32
barrier -plane . . -.... .. ..1.620 May 34

iesponse , . - - . .3.15D Nov 33
barrier, sensitivity vs fre-

quency :;...,..., ........ . 199D July 33
brinier type, double -.... ......  .42D Apr 37
'blocking layer ., ..... .. , . .- 54D -Sept 37

curves . 42D Mar 36caesium silVeroxide manufae-
-

ture .255 Aug 32
characteristics 76D Aug 31
circuits . 114D Sept 31.

.color sensitivity .. ,. ... 220 Aug 30
Comparative listing June 13
compensating circuit 48D Dec 37
control, installation 276 Oct 33
copper -oxide vs selenium, drift..15 Jan 39
tupt ous oxide -copper . 25D Jan 34
differential circuit, in daylight.44D Feb 33for light Measurement- ., :42D Ariz,- 36
gas -filled, Cheraoteristics 80D Mar 33
i.,eiger-counter principle 164D Oct 31headlight testing .30D Aug 37
in highway safety, study . " 46D May 86industrial, properties ...... Feb 32
mixed layer 163D May 34output, series and parallel 118 Apr 85
PhOtronic, characteristics May 32
ec1-sensitive . '   -'..07D "Feb -22

selenium barrier -film.-- Oct 34
selenium -lion barrier type, ,, 126D- Apr 34
sensitized potassium ., . Nov 31sensitizing in manufacture .,518 Feb 31types and applications..,..,, : ,...74 May 30voltage control, d -c genertithr,46D Mar 34

Photocell adding machine works
in .. . . June 81

Photocell amplifier circuit 190 Jan 33.
Photodell anemometer reads Wind

velocity directly 2220 Aug 33Photocell as applied to industrial
problems, Breisky Aug 30

Photocell camera guards lahora-
tory - ,134D Apr 32

Photocells control Detroit...bridge-
traffic, Cooper June 30

Photocell control of street lightii,156D Oct 31.
Photocell control of teraperature

for filament -coating ovens,
Koechel ...... May 82

Photocell -controlled elevator:doors,
Ellis ....... . ... Feb 32

Photocell controls car paAnting 284D Sept 34
Phottidell controls truck -garage

-doors ........ ......, 132D May 33
Photocell detector to be used

With new 200 -in. telescope
Mirror 40D Jan 36

Photocell detects sand rmpurr
ties .270 Ofe,n1 34

Photocell effects large saVingii..111
demand charges ..,...:2230 Aug. 83

Photocell :goOrd. against suicides
and sleepwalking . ..... ..355D -'06k 34

Photocell in spectacular roles ...... 266 Aug' 80
Photocell (installations) exPeriehbo

. . " in. the. factork, Edelman ..15-45 Mar 43.
 Photocell integrator for irreghlie .areas 180. Mar. 32

Photocell hitfaSter thahhUllet...4t54:4 May 34.
Photocell.iinanitain$ Sleek June -25..
Photc(aellMeaSuree dust - .

Photocell 'record UP
telephone calla Sept :.op

Photocell reSponSe to sudden ilia
mina:bon- Dee'32

Photocellsafeguardi
poWer Plant Aug 33Photocell sets type. from. teletype6

Photodell smoke and fire-alarm.306D Nov 33
Photocell sorts letters for British

pbst office .. 37
Photocell static ffiecharger at

WLW 3160 Oct 34
Photocell . .. Apr -35
Pliotecell.1terriperaturel.teghlator,'

Weinland- ..... 224D July 25.
Photocell thermoineter . 444D, Dec 33
Phatodell traffic signals on bridle
Photocell. transPareney tester 280 July 37
Photocell used --for epectroscopY -.

measurements 68:0 Feb 36
Photocell, watches turbidity

.

Denver waterSiiipPlY1-".;380D Nov 33.
PhOtodelle..correct for cable 1-

. stretch .. , , .4 9D Feb 34
Photocells enter- tectile field,  ....14D'Jaa 24'
Photocells for special applications

-- Rentsthler 29 Apr,30
Photocells tor the tiltiOitilet-,,..A.090Ant83
Photocell .frein. rectifier discs '

Wilson .Photocells m industry..... --.34.
Photocells. in Weather 'Bureau.

ohservaitionS,'14ford. ,3161D :Oet 34
Photochenucal combination used

switch control, Jape:-- Apr :38
Photoelectric alarm  26 Feb '37
Photoelectric cathodes proper -ties

.. 59D Feb 34
Photoelectric cell circuit..... .2360 July 32
Photoelectric cell .Maiinfactiire...192D Mar '34
Photoelectric cellirepertiee and

characteristics .1.28 Apr, 30
Photoelectric cell..therineregulatOra..

Brioltwedde Apr 30'
Photoelectric cell used for

analysts. ....64D Apr .39 
Photoelectric cell used in traffic ,

bOntrol. Oct 30
PhOtoeleetric, cell with 'Bernieen., ,.

&doting dielectria Nov <30
Photoelectric cells and colon - . ... -

metry . .  . . Dec '31
Photoelectric cells in, precision

inspection work; Tietz
P

Photoelectric colOr-Measuring -

Paulson.
Vide used for precess con-
trol, .. .. .....36f.y. Ian 36

Photoelectric Colornieasuring in
struinents, Hetists.dt May .33Photoelectric Control:in theprint-ing arts, Staff 32Photoelectrie control on packaging
machines, .Staith :...  .,.1.,,,,303.11"oV.:38

Photoelectric .dentrol. 'Widens rn .:,""
industry (sitieiiey);.Staft.::...200".-;oct, 33

Photoelectric counters for visible
Oitcy'itltrottbleC:light. Mar 33PhOtooleottiO density compara,
for for analyzing spectro- granite' 358D Nov .34Photoelectric effect from barium ..oxide .coated platinum fila-
i:tent, .--

Photoeleetrieeffect, selective 297980Stiingt 3301''
Phdidelectrieeffects on neon tubes,Baker ....... Sept 39Photoelectric measurements Of.

.,1620 Oct. St.
Photoelectric method of measuringyarn NOV 31
Photoelectric mine:-door:dontrOl.,36D Aug 36
PhOtoelectric phothhatitaf 54D Aug 47.
.Photoelectric photometer for Bert,

mg glow lanips 1610 Oct 31
Photoelectric photometer tests air

Purity
Photoelectric properties::: of4

Jan 335D
ex-

tremely thin tilinS of alkali
metals, Ives itk:'Xin.kge..:....45 Apr 30

Pheteelectrie pro teetibhi,-Of art
object .-.1,. .... .....155D MaY,34.

Photoelectric .pyrometer. 52D Feb .87
.Photoelectric pyrometer and spot weld,

ing ... ; . ...... 140D May 33
Photoelectric' recorder of high

sensitivity ...1:46P.<AtRf 32
Photoelectric Spectrum:. dliart. -.0.20 Apt -33
Photeeleetric traffietotiitter-.....'.:375'Sepf

. .
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PhotoelebtriOttibe large
37

Photoelectric tubes as limit switches in
sheet Mill, Bowers. . ... 640 Aug` 31

Photoelectric u -v photOtheteks;;4.051? 'Atli- 33
Photo4einf cell characteristics,":. 

Holmes .......33 Apr 37
Photographic timer, -electronic.:.:23D Aug 38
Photography of ;transients with. itiatliticle

raY tOP Apr 24,
photograPhy, oscilloscope crt 19July '39

stroboscopic 22,p, July 32
Motion ,Study ....11 Feb 39, 6713 Apr 39

tnite-laPse, control
Photometer; Stabilized -bridge .1148DePeet 3399

Vadiftitiikaibe ',Voltmeter ....AM/P.  June 34
PhOtotadtdifrie taw silk

Finlay . .....s 12 44' 36
phetonietrY of stare (by means:. of a

photocell and, low
tube', . ..... Feb 33

PhotonietrY photocell ,

applications Aug- 30Photettibe.. amplifierSePt 32
Photos by .telephone

.

heaS Mar' 36-
. . .

Phototube, see also Photocell ;: Eleeirte
Eye

Phattitlibe, circuit, 16gitithinio..620, Feb 38
color analyzer cnrVe1:Plotter..,..11Mar _36
color matching, 38
cone ol, candy . Aug 37

for street lighting AfiDklar 37
controls (illustr) 86 May 30
.counter ..... , . .-.. :160D Jan 3S
curve plotter 861' Dec 32
for smoke indication. (.3.1,,, -42D May 37
galVanometer amplifier 460 June 37
trid and May 31
hystei esigraPh ir460 Sept 37
light variation.'indreater..,.. 360 One 36

gfol:-,tytio. 4.i .438tf. Mar 38
noise .reduction ... .64D May 39

radidViSor cell, Itaylota..:....269D Aug 32
relaY;tiiiier, for photegraPhy...221 June 37

. seismology study Feb 36
characteristics .134 Dec 31

. light meter 36D...June 36
conveyor ..

' 35 µa -per -lumen Mar 34
ultraviolet recorder ,...,12 'June 36
v -t used as,, .... Dec 32

Phototube aide high-speed
printing Sept 37

Phototube. amplifiers May 31
Phototube .and, amplifier fo r.  measuring"

ozone .. . . .1210, Sept :31,,
Phototube circuit design for. sound

pictures, Wyeth :22 July 31
Phototube color analyzer used

reseoroh..... 400 Mar 38
Phototube controls logarithmic response

in galvannineteri. :Jap-e..
PhOtotiabe centrets punch pe000, .Powers444 . .... . , :211 July 37
Phototube" detects skew in cottoncloth

.30D June 37
Phototube detects stamped

... .48D June 35.
drawer opener needto safe :

... ghat& dental patients.. Mar 138
Phototabe..tot .-75D June 34
Phototube

Mix* ..... -.373, Nov 4"0:."
iri-Ailtoithatic weaving,

Phototube indicates, softness of
water .. . 34D Oct 38

Phototube inspects oil holes...,..54D Sept
Phototube limit relay applied to weighing

problems 40D Oct
Phototube. nititor control........,.
Phototube tiled' :timer, five

tube . .. 340 Apr 37 '

Phototube scans steel for pin hole,
flaws ....... . Dee 3$

Phototube spectrophotometer -

Phototube temperature control,
Powers . 12 Apr 37

r,bototube , teller 42D Sept
Phototilbe,4fMerefer all New York race,. -traeks ...... ... . NOV' 36Phototiiliemers on Indianapolis-

'speedway ....... ...... 36D Aug 26PhototubO to facilitate handling of
visitors at Texas centennial "exposition ..... . .

May 86Phototube traffic recorders . . . Nov 36phototube voltage supervisor.
Roechel ........ Dec, 30Photetiibe yarn ..12 Feb, 39

PhotOttibes applied:Jai traffic attfety
aid, Sherman ......,40D Nov 3..

control cocoa refining:::Plant July 37 ,

1.02D Nov 31temperatures



Electronics Cumulative Index 193'0-39

PHOTOTUBES PROPAGATION

Pg-Mo-Yr

Phototubes control swing bridge,
rhototubes examine edges of razor

blades ..................34D Jan 37
Phototubes for testing power

tubes ...................253D Aug 35
Phototubes operate soaking -pit

covers 306D Nov 33
Phototubes perforate US stamps,

Church . . . . . . . 27 Sept 35
Phototubes save coating metals,

Ball 48D Nov 38
Phototubes used for catching

speeders 59D Feb I35
Phototubes used in determining color

temperature 62D Feb 37
Phototubes used in sorting and

tabulating machine ......50D Nov 37
Photovoltaic cells in compound circuits,

Wilson ......... .........118 Apr 35
Physiology, artificial fever,

10-mc waves . ... .....68 May 30
c -r phasemeter ... 24 Jan 38
recorder for eye movements..34D Aug 38

Piano, Electronic, see also Organ
Piano, electronic, string pickup...26 Jan 39

electronic, using vibrating
reeds .................226 July 34

tuner, stroboscope ,....._....44D Sept 37
Pickup, constant trackingangle ................ . . .. ..31 Feb 37

lightweight magnetic ........36 May 36
phonograph, high-fidelity .......9 Mar 38

Pickup angle again, Grozier . 73D May 38

Picture, see also Facsimile; Motion
Picture; Sound Picture; Television

Picture, transmission, crt,
narrow -band ..... .54D Apr

Pictures by wire, Staff.- ........13 Sept
Piezoelectric crystal as frequencystandard ..... ..300D Sept
Piezoelectric loudspeakers and

microphones, Williams ....166 May
Piezoelectric measuring devices, Kluge,

Lincke, Webster, Brown &Harris ............. .....115 Sept
Piezoelectric methods of measuring

mechanical forces, Sax1-292D Sept.
Piezoelectric oscillator circuits ..22 Aug
Piezoelectric properties of Rochellesalt ......... . ........55D Feb
Piezoelectrical arrangement forreceiver ................205D June
Piezoelectricity, history ........44D Aug
Pipe detector makes use of high

permeability alloy ......40D Mar
Pipe -line finder, electronic.. ....15 Dec
Pitch control for electronic

musical instrument, .......287 Sept
Errata... ..322D Oct

Pity the parts suppliers!, Eby.....12 Feb
Place of nickel in radio tube

manufacture, Marino ........4 Jan
Plan to eliminate radio interference,

Goldsmith . . . ....370 Dec
Plastic cabinet design, Chase... 16 June
Plastic cabinets, molded... ._.26 Nov
Plastic material, properties.......36 Mar
Plastics, Chase .. ...............10 Mar
Plastics, laminated, for radio

receivers . . ... ....8 Oct 38
Plate circuit theorem, Richte.r.....19 Mar 36
Plate current characteristics and bright-

ness of cathode ray tubes.315D Nov 33
Plate detection of radio

sigffala . .......30D Jan 32
Plate resistance, effect of magnetic

38
Play back recording methods for

btiOddcasting, Schrage ....179 June 35
Polar cooldinMe oscillograph ..46D Dec 36
Polaroid glass used to check glass

tube production ..........40D Apr 36
Police plan radio telegraph

Pg-Mo-Yr

Potentials below one microvolt measured
by means of :d -c
amplifiers ... .195D June 35

Potentiometer, recording,
Speedomax 21D Jan 34

v -t, a -f ............. . .... . 250D Aug 30
Power amplifier with positive grid -bias,Thompson ........... .. 139 June 30
Power control by means of phototul3es,

Baker, Fitzgerald &Whitney ........ ...... ...632 May 31
Power control thru grid -regulated

heavy -current tubes,Pike ..................... 85 May 30
Power demand indicator,

photocell ...............223D Aug 33
Power detection characteristics of

pentode tubes,
Brown & .126 Apr 32

Power factor measurements with vacuumtubes ........ . . .. .......649D May 31
Power for television receivers,

Engstrom & Holmes ...... ..22 Apr 39
Power level indicators..........56D Sept 37
Power pentod% its characteristics and

applications, French .......12 Apr 30
Power -saving tubes with copper

cathodes .,.,......,....44D June 36
Power Supply, see also Voltage Regulation
Power supply, dynamotor, auto

radio ................ .. . 80 Mar 32
high voltage, portable .. . . . .. 57D Aug 39
vibrator, auto -radio 80 Mar 32

auto -radio ........... ...... 254 Aug 32
dry -cell 214 July 34

vibrators ...... .......... ...25 Feb 36
voltage quadrupler 50 Feb 32

39 Power supply and linear time axis for
39 cathode-ray oscillographs,

Meier & Richards ..110 Apr 34
30 Power supply filter curves,

Waltz 35
32 Power supply system forfor electricclocks ......,............52D Mar 37

Power transformers for automobile radio
vibrators; MacNabb ......149 May 3431 Power transmission, d -c, electronic

32 devices ............ ....554 Mar 31
d -c, using electron tubes.. ....56 Feb 35,38 using v -t .......... ........324 Oct 30

Power tube characteristies,33 Chaffee .......... ... ......30 July 37
Power tube characteristic%32 Chaffee ....... . .. .......34 June 3837 Power tubes ...... 52D May 38

36
35

32
32-
36

33

34
39
27
36
36

Police Radio, see 'Communications
Polyphase self-excited. systems..163D Oct 31
Porcelain pipe at WHAM,
Portable -high voltage "supply.... 57D Aug 39
Portable photottibe amplifier with high

input resistance ..........50D Aug 37
Portable radios aid" forest -fire

fighters Mar 34Portable reverberation meter,
Sabine   ............30 Mar 37

Portable sound measurements,
Anderson ..................26 Apr 36

pe"sitive-grid amplifying detector for
' 10 -cm waves ..........259D Sept 33

Potential distribution, v -t study,
plotter ..................192 June 32

Practical design for an electronic
piano, Merrill . -30 May 39

Practical elimination of night-time
fading ................ 378D Dec

Practical feedback amplifiers.
Day & Russell 16 AprErrata......7 Oct

Practical measurements of ultravioletintensity ................470D Jan
Practical metal detector,

Broekhuysen ..............17 Apr
Practical method of toe recording,

Lewin . 464 Jan
Practical remote amplifiers,

Carlson . .. .. . .. . ... 25 Aug
Errata 7 OctPractical time signal system for

broadcasting, Mayer ......246 Aug
Practical vacuum -tube

potentiometer
Practical t olume compression,

Hallman - 15 JunePractical volume expansion.Sinnett ....,... 14 NovPractical wired radio system....46D July
Preamplifier, see also Amplifier

Pg-Mo-Yr

Press stop operated by photoce11.75D Mar 33
Pressure capacitors, Staff .. . ... ..16 Apr 39
Pressure -change measurement, quartzand cro .................315D Nov 33
Pressure gage, piezoelectric...292D Sept 32
Prevention of repeat points....364D Nov 34
Prices of components tend to stabilize,

Staff ..... . .... ......64 Mar 33
Prices of radio stocks, Yates 52 Aug 31
Pricing radios by formula,

Staff ......... . . .. ....120 Apr 35
Primary and secondary electrons in

three -electrode tubes 163D May 34
Printing, photoelectric drying

control 42D Sept 37
Printing plates made by photocell

method ........ . . 339D Oct 30
Printing telegraph. system.......65D Oct 38
Problem of auto -radio antennas,

Staff 41 Feb 35
Problem of measuring the gas content of

gas -filled incandescent
lamps \ 46D Nov 37

Problem of pentode output fidelity,
Tulauskas 142 Oct 31

Problems of cathode-ray television,
Maloff 10 Jan 34

Problems of push -push amplification,
Kilgour 82 Mar 32

Problems that face the radio engineer,
Graham - 174 Nov 31

Process Control, see also Control
Process control, capacitance -

variation 144 Oct 31
Errata.. 206D Nov 31

Processes in vacuum -tube manufacture,
exhaust-carbonizing-ageing,
Wagner .. . . .213 July 34

Producing artificial fevers,
Carpenter & Page.... . 68 May 30

Producing very high frequencies by
means of the magnetron,White ......... ....... 34 Apr 30

Production, electronic apparatus,
methods .... ....... . 90 Apr 33

testing, electrolytic capacitors 216 July 35
signal generator .:...._.....244 Aug 34

.Producwtiaovnesof millimeter
50D Dec 37

Production of radio -frequency
impulses .......... 46D Feb 37

Production testing of present day radio
receivers, Thomas 498 Feb 31

Program Distribution, see also type,
e.g., Carrier Current; Wired Radio;
etc

32 Program distribution, carrier, Lincoln
Hotel 682 June

37 Program -failure alarm for broadcast
38 stations, Chinn & Moe......24 July

Program of new German tubes -44D Dec
31 Progress in insulating materials for

r -f 581) Feb
38 Progress in photocells

Progress in sound analysis and 650D May
31 measurement 25D July

Progress in sound -picture recording,
38 Dreher ..................542 Mar
38 Progress in sound pictures,Dreher....... ....... ......7 June
36 Progress in the elimination of artificial

static
113 Sept33 Progress measuring and preventing29

pragreasrstiafifctiahle srtaadtliac
art (IRE),

Oct
36 Staff ......... .........202 June
35 Projection kinescopes ..........57D July
38 Projector, television, film. ......25 July

Proof-read recording, Staff.......39 Dec

Preamplifier, dynamic microphone.52 Feb 34
Precipitation, of dust, by high

voltage (illustr) . :.........35 Nov 37
37 Precise light measurement-a new

photocell application,
Fink June 34Precision condenser calibration at radio
frequencie% Hall & George.318 Oct 34

Precision determination of 6/m. .62D Mar 39
Precision frequency control......64D Oct 38
Precision receiver precision made

(illustr) ............... .... 22 Jan 38Pre -emphasis, a -f. broadcasting...29 Nov 39
for high-fidelity receivers.... 94D Mar 35

Preparation of Potassium photocells by
electrolYtis ...... .......120D Sept 31

Present costs' of broadcast
stations ...... .........254 Aug 34

Present-day status of broadcast
syncheonizing, Staff ......176 June 35

Present ultrashort-wave developments
for broadcasting .......650D May 31

31

39
35

34
31

31

31

36

34

36

35
39
38
35

Propagation, see also Ionosphere
Propagation, British television -54D Apr 37

bbrroaaaddacaaastting,coveragefavarae.bi.........16 May 36
frequency .....  .........19D Jan 33

changes, sunspot qffect.........69 Mar 23
day -night frequency characteristics

(illustr) May 32
echoes and goniometry during -

solar eclipse -248 Aug 32
ether concept .. . ....... ..13 June 38
field -intensity measurement ..59D Feb 39
field -strength,. measurements ..20 Aug 36

recor40,. automatic ........
field. survey, liolice service....36D July 36
ground sYstem. effect
in polar `regions 127D Apr 34
magnetic disturbance effects ,..42 Apr 30
night-time, antenna array 378D Dec 32
110-mc, Blue Hill to Hartford.95D Mar 35
path -length measurement 350D Nov 32
radio waves change speed 64D Sept 36
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Propagation (cont'd)
_ reflection and refraction,

10-30 in waves..........349D Nov 32
r -f, characteristics 90... Sept 31
signal increase during

eclipse .... ..........113D June 30
signal variation, meteorology.169D May 32
solar effects on ionosphere . . . . 188 June 34
Sornrnerfeld formula 23 Sept 36
study, facsimile pulses 264D Aug 32
sunspot effect ........ ....... .122 Apr 32
thunderstorm effects .........26D Jan 34
ultra.short wave ....... .... ...206 July 35
vhf, rebroadcast for cities 650D May 31

Proper sites tor broadcast stations,
Horn . .66 Mar 33

Properties and calibration of
photocells ..... ....480 Apr 30

Properties of ceramic materials(table) Thurnauer ........ 33 Apr 39
Properties of industrial

photocells 66D Feb 32
Properties of plastic materials,

Chase .36 Mar 36
Proposed Patent Office reforms,

McBride 116 Apr 32

Prospecting, see also Geophysics
Prospecting, equipotential method.184 Nov 31
Prospects of high-fidelity transmission,

Staff ...... ... 206 July
Protecting a million -dollar

painting ......
.

.155D May 34
Protecting the high -voltage e ammeter,Groves ................ .38D Feb 38
Protecting the transmitter from

shutdown 58D May 38
Public address, high -powersystems .......... ........ 40D Nov 38

multipurpose, in factory .. ... 26 Dec 36
Public address at Century of Progress,

Staff ..............,......274 Oct 33
Public address avc, Paro........24 JulY 37
Public-address distribution systern.155 Oct 31
Public address on the SS Normandie

(illustr) ..... ...24 Oct 35
Public address system aids bridgeoperator .................40D Mar 36
Public relations in industry.......35 Oct 38
Pulse generator, for ionosphere

study . 46D Feb 37
Punch press, phototube operator

protection ..... ...........21 July 37
Pushbutton station selection,French.... . ..... ........16 Sept 37
Push-pull A and linear Bcircuits ........... . . ..98D Mar 35
Push-pull amplifier graphics,

Kilgour ................73 Mar 33
Push-pull detector for decimeter

waves ........ ..... . ..59D Feb 34
Push-pull grid -controlled

inverter . ..............346D Dec 33
Push-pull stabilized voltmeter..46D Dec 38
Putting public address to work,

Benner 25 Dec 36
Pyrometer, using phototube.....52D Feb 37

Ct, component -parts values......126D Apr 35
Quality detectors Feb 32
Quality in disc reproduction,

LeBel 25 Oct 37
Quality vs cutoff frequency in

music reproduction 389D Dec 34
Quantum theory of photoelectric

and thermionic effects in
metal% Houston . . ... .44 Apr 30

Quartz clocks reveal change in
earth's rotation speed ....44D Apr 36

Quartz plates, standard fre
auency ......  ........,...52D Dec .37

Quartz -rod electronic precision
clock 1040 Apr 33

Quench frequency, superregenera-
tive circuit ........ ......42 Feb 34

Questions and answers ... 48D July 37
Questions and answers Wein....29 Sept 37
Questions and answers .76D Nov 37
Questions and answers ..........77 Feb 38
Quick heater tubes in Gerniany.227D July 34

Radar, see also Navigation Aid
Radar, aircraft detection

(Musts) .  ..... .18 Sept 35
'

Adderida.. ...'42D Sept 35
Radial ground system chart,

Brown .... ....... ....33 Jan 38
Radiation, see also Propagation
Radiation, antenna, ,chart, ....35 July 39
Radirifiim by antennas Without and within

reflectors May 33
Radia,tion-coole power u es or ra io

transmitters; Mendenhall ..316 Oct 32
Radiation-cburiting'oircuits,

Porter ........................28 July 36
Radiation, shortawave',Milky Way ..............206 July 35
Radio, see type, e.g., Communications;

Broadcasting; Navigation Aid; etc
Radio abroad (statistics) ........44D Aug 36
Radio -acoustic ranging,

Belcher ..................308 Nov 33
Radio adds new 1934 services

(illustr) . 141 May 34
Radio and aviation..... . .... ...33D July 31
Radio and sound annual... - . . .48D July 36
Radio art advances told at IRE in annual

convention, Staff ..... ...206 July 36
Radio broadcast problems gather,

Staff ... ............... :156 June 33
Radio, broadcasiing, television in 1932,

Staff ........... .... . ... .....2 Jan 32
Radio buoying of aerodromes..196D July 30
Radio cabinet design, Gerth.....182 July 33
Radio campaign on-RMA accepts NEMA

code, Staff 238:Sept 33
Radio City, construction plans 218 Aug 30
Radio City, controls, lights; sound,

air-conditioning Feb 33

Radio Compass, see also Direction
Finder

Radio compasses for small boats,
Radio -controlled lighthouse functions

entirely without keeper 50D May 36
Radio during solar eclipses

Kennelly ... 248 Aug 32
Radio engineers look ahead,

Errata 34D Feb 37
Radio exports reach peak level,

Smith '.. 54D Oct
Radiofield-intensity.

measurements 59D Feb
Radio -fog -horn gives mariner's

distance . 83D Mar
Radio -frequency losses in

liquids ....... Mar
Radio -frequency megohm

resistances ..; Apr
Radio guidance of ships and a

planes '248D Aug
Radio in aviation....,... .. May
Radio in the sky (Ilia str) . . . . .. DecRadio. industly-a ,(Fortune)

survey ........ ... . . . . 69D
Radio knife for marking leather, cutting'

glass, Moatadian 61D Feb
Radio legislation 'before Congress,

Staff .. . . . .. 102 AprRaw materials, costs-in tube
manufacture, Staff 366 Nov

Radio Mauretania (illustr). . . . ....18 Oct
Radio meteorogra.phs, Pear 32D Sept
Radio on board the Normandie(illustr)..... . .. .. 218 July
Radio overproduclion again in 1.930 a

Staff ......... . . . 128 June
Radio program distribulion over lighting

circuits, MacCoun 682 June
Radio program preselector,

DeTar ,..16 Nov
Radio -propagation in polar _

regions .
'

... 127D Apr
Radii

Staff
Radio receiver and tube sales increase,

birth and path
200 Janorfansgtoerfimndser

72 Mar
Radio receivers at the Leipzig

Fair . ..... .... ........164p May
Radio, reception and sunspots
a 1 a altetscin ...  Apr
Raaliaaiesearch' (British) in'

1934 ........ ..,A4b-Pec
Radiaaesistor ineaStreinent,

.. . .. ...37 May
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36

39

34

34

34

30
39
37

Radio -seismograph :July 30
Radio signals increased during.

eclipse 1130 June 30
Radio slide rule 54D July 39
Radio spectrum chart ....... ....120 Apr '.82
Radio statistics and markets 66 Mar 34
Radio statistics-production and use,Staff .....' . ..... ... . . .60 Mar 33
Radio system for landing aircraft during

fog,.. Diamond 118 June 31
Radio.transmission survey of . -

Ohio 44D July 36
Radio tube noise, Hamilton.. ,<...26 Aug 37
Radio tubes used as photocells,

Koechel ... . ....... Dec 32
Radio waves ehange speed 640 Sept 36
Radioactivity by, bombardment,

Livingood 7 Nov 35
Radioactivity, counting circuits..28 July 36

Geiger counter, battery -
operated ... , .. ....640 Mar 38

personnel protection, Feb 36

Radiography, see also X-rays
Radiography soft .Jaaays. .8 Dec 37
Radiometer as field strength

meter . . .... .......2590 Sept 33
Radiophones connect up big San Francisco

construction job .... 278D Oct 33
Radiophone service for small ships,.

Dudley ............. . . .. . .11 Mar 19
Radiosonde, balloon transmitter,

meteorological .21 ,Daily 31
equipment (illtibtr) .......... .28 Dec 37
011and type, NBS 860 Feb 39
survey of techniques- .. ..32D Sept 37

I

Railroad, see also Train
Railroad, ignitron rectifier.. .. ..511): Apr 39

train control, v -t...........,.,..218 Dec 81
Range of wired, television......128D Apr 34
Rapid -record oseillograph, Curtis &

Cole .............70 Aug
'Ratings increased for RCA transmitting

Raw materials in vacuum -tube
manufacture, Wagner ... 104 Apr 34

Rays from gas discharge tube retard
mold growth . ........ .40D July 36

R -C components for loia-frequency
amplifiers ... June 39

RCA describes television: lastenic
Fink ..........a 8 Jan 37

RCA research and developinerit..41 Aug 37
Reactance amplifiers, Staff:. ..28 Oct 37
Reactance attenuation,

computing a.... ,,...39 May 36
Reactance -series -resistance to parallel -

resistance chart . 31. Aug 38
Reactance values of capacitances and'

inductances for the inidal& indio
frequencies, Laport ..... :219 July 3,

Reaction variation method of measuring
resistance ..............2990 Sept 30

Reactor, see also Inductor; Coil; etc
Reactors in d -c service,
Re screens for television tubes -54D Dec a7'

Receiver, see also type, e.g., Broad-
casting; Communications; Dana

38 verter* Television; Tunek';
etc

32 Receivei,. alicraft, Oct_30
amateur, advanced design.-- ;20. Dec...36

34 audio aninlafief, avc............50 Feb 34
audio-distottion limiter ........26 Mai* .38
auto -radio; aales 87 Feb 37

survey ....... .... Feb 32
automatic frequency central. a. A8 Zan 35
Barkha,usen ,circuit, Maia 34
battery, loNi-drain babe..a-a-122 Jane 30
battery -operated, dedigri .. . .. 12 Jan 38
British ....... .... - 60D Nov 37
?broadeuste-a-c/d-c deSign.. ... . . 14 Jan 35

p' -t ComPensation . 224 Dec 31
antenna coirpling....., 82 May, 30

38 auto -radio Jan .33
auto -radio" development .......12 Jan 32

34 ,"oueing,-Paeleatype 29 Apr 39design forecast ...... Sept 34
32 design probleins 174 Nov 31design trends . . ..... ..151 June 33
35 dual -speaker:.. May 32

engineering_trends July 30
35 German surlier 300 Oct 34

high-fidelity: 20 July 39
32 intermittent reception 44D Feb 36layout design ........ .........16 Oct 35
35 manufacturing methods 9 Dec 39

material. .....16 July 31
37 mechanical features a.344 Nov 34

30
39
37

35

30

31
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RECEIVER. RESISTANCE -COUPLING

Pg---Mo-Yi

Receiver :(conttd.)
.

broadcast; midget 674 June 311938 model's 13 Aug. 37
1937 . . ....

production line 21 Dec 35,production. testing Feb .31
production teat0g .equiPMent545 Mat' 31pushbutton tiiniiig ..16' Sept 37sound -picture statistics Mar 32summary new featiirea,-, Aug 38bends for 1932 136 Oct 31-two-band', ;300 'Nov '33-.

-components, 1938 Sept 37delayed aVe,. French, '35.deeign; power31die castings, metal 17 MaY3.8diitersity, dual system 6673 Mar 39.:dual diversity; r -e :48D- Aug 33eliminating hum and micro-
phonics 18 Mar 39fisciiiency drift, thermal_ Nov 37circuits 105 Apr 34ti f, -.64D. Feb 39

Adj14ttifiOnt .tifoclucO?n,......33 Feb 37measurement. Cr selectitity, Mat 37metal fabrications. 37tuned, lireadeast. July 31
Ptoduction;,,outniitiiiietei-,..........100 July 30
PUShbilttOni permeability tuned...12 May 38nnahliiitton tuning, French.:.- Dec 37sales, market statistics - 1930 534 Mar 31squelch, hiss,,sileneer. Sept 39
superheterodyne- Shett-waYe .91D Feb 32-

eciiiStatit4reqUency
oscillator . ., 3S

siiriettegerietative: 42 Feb 34-
adjUsfment...and.:coniplete.

39

..15.Dec .38British- ..:.,.. .26 Dec.: 39circuit and production
- 22 Mar 39circuit diagram ....... .13 June 39COMPlete. circuit 2.2 Apr 39design .. 28 Apr 88developments .,46D ..Feb 36.domestic, cu"atom 16. Sept 39inPut-Citeint ,: --3 Dec 38picture and power circuits. 16 July 38Matte Aug 38preselector Dec :39production June 39scanning and.,ert circuits. Aug 38Scanning circuits .. .::18.0ot 37sync and ...Scanning .22 Sept: 38synchronization. ,,18 Nov 38

vhf, .converter aria.'.tiodto, -16.jact 38
wide,band. 1-f and. detector : 26 Nov 38tuning; bandapteadnig. Tan '37t wo -tube, proposed - API- 33

vatiabieseleCtiVity,,.,.;:...,.4773'
broadcast June :35'vhf; Jan 32positive grid. Jan 'al

R
.

Receiver' ditcdit - .. ..142D- Apr 32ReceiVer ''fot 'frequency modulation,
Receiver selectivity vs transmitter
ReCiiiiyer tiinaniestsatements at

. 60 .... . 46D: Mar 36:.RadetVing aerials :,-.... -, -.230D Aug 35Recetting tubes with high internal:
resistance .940 Mar '34..Regent achievements of the radio-
me.teorOgraPh 360 Feb 39Recent advances 'ttiinemitter. .installations - .36D ,Feb 39Recent advances in the radio art,Staff 3-33 Dec 33Recent British radio
deVelopinent. 600 Nov 37

Redent.Britieh_tiibe::-develOnnients,48D Dec .36'
Recent deVeleithiefitaTirGeiiMitn cathode,ray -Sheffield, OP ;Nov 37

- Recent developments in
breadcatt. transmitters,Kispaugh. -416 June 30

Recent developments Set pace. for .:progress
in 1934; Staff. .. 2 Jan 34Reeent die 'castings for receivers

- gild -Sit); MaY 38
Recent aiiteneaa-.'deVelOriiiielitii in

electronic musical
. rta-VeilHatit 18 July 31Recent improvements iii'redords.780 Mfg 3tAeceiit progress in 'development of ,high

YoltageS 4473 Sidi 89Reeent publications on the eletition
Recent tube applications :to 'automobile:-'

Inaking, 'Powers :12 Apt.19Reception with shOtt antennas .4873 Jan '36
_faults in television. .

reception.: Dec 31.ReCotd changer. antOratitie,PhonO,

Pg-Mo-Yr

RebOrd.,,Sairing. pickup, Glover- . 31 Feb 37Recorded Music, in theater. 28 Apr 37
Recorder, see,also''typei tt,e... Magnetic;

pen; Seismic;-Tape;Wire-3 etc
Reeerder, ,Cellnloid-base film.....560. Sept 38

electronic (illusti)- .. -.157 May 32
logatithmic:amplifiet 4873 Dee 37
magnetic wire. - .30 Jan 38
Plastic- tend; 5-heiir;

continuous .7.2D Sept 39
Recorder fOr.. sninbut acids in flue

gases . - :  ...1.400 Apr 3.1
Recorder. of -tube characteristics 204D Nov '31
Recording, acetate diak,

office use 6,00 Oct 39broadcast transcriptions . ... 6 Oct 36
Mater; piezoelectric . . .,...39 Dec 35
direct-playback, equipment Mar 38
-disk-cutting techniques ... .17- Dec 39
disk, ..direct-plaYbaCk, bigh-'

fidelity 34 Nov 38
Stiiindnietute, noise .:.. ...273 Sept 30

extending range, broadcasting. -26 NOV 35
film, double .slit and cell,' 142- Mar 34

frequency .charactetiatiati:... .40 Feb 32
glow -lamp Nov '31
noise .reduction, Matted track.23 Oct 33
noise sources .333 Oct 30optical slit characteristics- ;51,2 Feb 31
;variable area, squeeze --track

.

. 542 Mar 31
logarithmic, .naing---the

amplifier 24 .Mar 37
Vatiable-mu -tetiode . .472 Jan:31

low -noise, process -28 Apr 36
technique .. , 146 Oct ai

monitor,
.

,inetantaiieenti. .,.. - . ,39- Dec 35
Motion- pictures, reverberation. 15 Jan 38
needle,tiolse improvement -lat) Aug 31.
reproducing system,. quality - 25 Oct 37
sound -film, reduced background, -

noise .. . ... 102 Sept 31
Short .; . . 464 Jan -31

sound, magnetic tape and: wile..30 Sept 38
sound. motion Picture

techniques . .- 371 Nov 30
sound -on -film, glow -lamp 679 Stine 31
sound-On-16-Iiiin film ... 176 June 34sound, optical slit effect 54 Aug 31

photographic 24'0 30
sound -picture, fidelity

Aug.

techniques - 10 Jan 33
sound, ,survey . . -4 Jan 32
volume 'indicator, linear Scale :58D Jan 38

Recording :tarciteitilititemeter ..-480- Aug 37
Recording of long programs or _'books, Sacl, .,.. 35 Mar 32
Fteeoiding. on magnetic tape : '54D Feb 33
Recording photocell distribution

photometer ., 241D Dec 31.
Reeerding, tesistanceWelder seCondary.

eurrente, Loid 16 Dec 37
Recording sermons for small

churches Mar -34

Rectification. see also Rectifiet
Rectification, -linear, vacuum; and gas

tubes . 2521D Aug 34
Rectifier, 'copper -oxide,

applications , .,590.- Apr as
copper -oxide, applications, . -15 July 39

as photocells _,... Oct 32balfwave circuits.. 12 Oct 38
.gasAiibe, in..Magnetio field. ..360 July 37grid-cohticl, metal .. 4 Jan 34
half -wave, -.loaded, analysis. 32 Sept 39
high -voltage, deSian- -560 Sept 37
ignition, laititaN and chemical 51D Apr 39linear, for weak signals 210 Jan 34

gas -tube,
ianitrOn _164 June 33m$rcuri vapor, manufacturing

. .technique 99 Apr
100 .kv. 40p Decplate, high ,,.550 Mar

selenium.  ....  .; 380. Dec
kielf.4egulate"d,. battery -

Oct 33steel clad _ 18 Feb 36three-Pliaae. circuits 28 Dec 36 tbViatren, Iabetatety type... 219 Aug 33
voltage -control, -thYtairen :: ,43 Feb 33Rectifier ,,circuit problem, 19 Apr 38

Rectifier -filter: :design, Scott'. June 33Real -fief for Modulation lima/ante-
ments, Potter 247 Se;

Rectifiet tubes supply Boston direct -
current .

Sy -Stein Dec 33.Rectifying .neak..Voltiiietef 94D Mar 34:
Rurope, Staff ..44 Feb' 35Reduting man made sta tic.
Browning 366' Dec-- 32-ReduCtiori of .500 Dec- -26Reeling control photocell for.
.rhhbei,theet 28573 :ge0

33
38
31.
37

33

pg-Mq_yr

Refeiences on radio interference,
Roehmann . 82 Oct SS

Reflectometer spherical, uses
photocell . 460 Oct 37

surface comparator 30D Jdne 37
Reflex clicuit considerations,

Sznichfield & Schade 153 June 33
Reflexed amplifiers ... 52D July 39

Regeneration, see also FeedbaCk
Regeneration, differential,

receiver .,. 205D June 31Regenerative null indicator,Noble ........ . ...190D June 34
RegiSter control, cuts wrappers.556D Mar 31

cutting textile labels .14D Jan 34
photoelectric, for candy ..

wrapper ... 48 Aug 3T
phototube . 44D Sept 39printing' bags ... 49D Feb 34

, streboacope, color minting 140 Jan 33
Registeling bioadcast listeners'

opinions . 118D Apr 34
Regulating d -c .generators 660 Sept 39
Regulation by means of variable

negative feedback . 54D Apr 39Regulation, rectifier outPut.. , 39 Apr 33
Regulator Maintains voltage .for motion

picture ,piiiiters, Reid -

& Morris 39D Dec 37Re -ignition of an arc 1873 June 37Relations between modulation
and antenna eurient
Lanterman . . . 59 Aug 31.Relations in the receiving tube

" family, Staff . . 343 Nov 34
Rela3.ation :circuit measures radiant

energy, Stager , 29D' July 37
Relay, capacitance, furnace

control . . . 460 Nov
capacitance operated . 34D Junelimited impulse & delay ..... 28 Aug
photoelectric, survey- .194 Nov
time -delay, cathode protection -124 Apr

thei mionic . 380 Apr
thyra.tron . . 581 Apr
v -t . 342 Oct
v=t, coil-macbine . .. 220 Augtwo -stage photoelectric ., ..360 Juneusing voltage -doubler

rectifier . 124D AprRelay contacts -their ailments,
Clement ... - . . 29 Dec

Addenda. 52D FebRelaying on ultrashort waves to
improve city reception.. 564D Mar

Relays for electronic devices,
Staff .. . . . 36 FebRelais for tube circuits,' Dudley.18 May

Relays in- tube output circuits,
-George

Reliability of selenium barrier-plane cells . ...2270 JulyRematks on diode detection 63D Feb

Remote Control, see also Telemetering

37
36
36
31
35
36
31
30'
33.
36

34

3S
39

31

33
38

37

34
35

Remote control, broadcast receiver,
subaudible tone

for unattended lighthouse... 503D27 Maypec 33633.of phonograph
Remote control via 5 meters, 46D Jan 37

Staff .. S7 Feb 36Remote receiver tuning at
KDYL, Baldwin - .19 Aug 36Remote: tuning of communication

Reported
receivers,t

Cleveland,
Storm . 1114 5iDaeye 3368

Reports on frequency
modulation . , 70D June 39

Repioducer, sound, per iodic
'signals -  38D Ma\ 38

Requirements of television, Felix 235 Aug 30
Research, radio automobiles,

Kettering .329 Oct 30

ResistAnce, see also Resist9r
Resistance bridge, v -t; wide -

range ... . ... t- . 360 Dec 37'
. -

Resistance -Capacitance, see also:
Oanacitance-Resista*ei R=0

Resistance -capacitance circuits, time
`Errata 29 Feb 88

trine  delay, rectifier. .....26 Feb '38
Resistance-poupled amplifier for

feiev-i:comunn'leEdrr Aug 32Resistance
.arrip411#r . .76D .74ne 39

ftesieteliee-ethipied."ainpfifier data
Staff . ..... .29 Feb 37

Resistance -coupling design obaris,
Koehler 25 Aug 36

June 19P M 11)=MONTH z --;ELECTRONICS BUYERS GUIDE



RESISTANCE
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Resistance coupling for push-pull
amplification, Richter 40D Oct 35-Resistance equivalent chart 31 Aug 38Resistance measurement, electrometer
tube 94D Mar 32electrometer tube ..... 171D June 33v -t, megohin ..... 78D Aug 31v -t ohmmeter 214 July 35

Resistance, metals, relation to
heat ... . . ........ .20D Jan 34negative, measurement
circuits .340D Dec 33

r -f, copper .38 Feb 36
measurement . .... .......697D June 31

Resistance of tuning coils at
radio frequencies .......258D Aug 34

Resistance -stabilized oscillators,
Terman ...... . . ...190 July 33

1tcsistances, dry cell. .. . .. .......35 Nov 36
Resistor, see also Resistance
Resistor, and capacitor testing,

production ....... ....... 279 Sept 34
manufacturing, electronic

technique .. ........... 180 July 33
measurement, carbon

composition .... 37 May 37pad, movable clip type.......36D Dec 38
sorter, automatic, bridge

circuit ............ ...... 249D Aug 34
tester, automatic, photocell.... .6 Jan 32
variable semiconductor .....62D Feb 37

Resistors and condensers in mass
production, Chase 28 Sept 39

Resistors at video frequencies,
Barber 38D Jan 39

Resistors, r -f, high resistance -128D Apr 34
Resolving power of electron

microscopes ..............60D June 38
Resonance curve, receiver

testing ............34'6D Dec 33
Resonant circuit selectivity

index 228D Aug 33
Resonant frequencies of quartz

oscillators 34D July 31Resonoscope, Holmes ...........17 July 37
Results of the Breslau antenna -350D Nov 32
Reverberation, see also Echo
Reverberation, studio acoustics,

broadcasting ..............14 Jan 32
studio design ..... .......315D Nov 33

Reverberation control in broad-
casting, Chinn ............28 May 38

Reverberation control in motion
picture recording, Hilliard.15 Jan 38

Reverberation meter, portable ..30 Mar 37
Reviewing the video art, Staff.....9 Jan 38
Revise transmitter sales practices,

Staff ....... .... 204 July 34
Revised uhf (vhf) allocations

(table) ....................34 Apr 39
R -F amplifier for frequency monitor,

Smith ......... .. . .... 32D Dec 39
R -F coils with and without

magnetic core .. . .. 80D Mar 33
11-F impedancematching (pi -section)

networks, Glover ..........29 Jan 36
R -F insulator voltage limits, Lee..11 Oct 35
R -F power amplifier (design)

chart, Schulz .............33 Dec 39
R -F power measurements,

Lampkin ..... . ... ......30 Feb 36
R -F resistance of copper wire,

Miller & Goodwin... ......38 Feb 36
R -F transition losses, Wheeler....26 Jan 36
Rhumbatron, see also Rumbatron
Rhumbatron, klystron, oscillator,

survey . . .... ...........9 Apr 39
Ribbon microphone and its

applications, Weinberger .336 Nov 32
Ribbon miciophone developed...492 Feb 31
Ripple, see Filter; Rectifier
River marking lights photocell

controlled .....103D Apr 23
RMA code for antenna and

ground leads 126D Apr 35
RMA code under NRA ...... ....236 Aug 34
RMA completes television standards,

Murray ......28 July 38
RMA, engineering division... . .. 78 Mar 35
RMA -SAE study (ignition) noise,

Staff 41 May 36
RMS vacuum -tube voltmeter...62D Mar 38
Robot humidifier actuated by

moisture on window pane,
Havens 61D Feb 32

Rochester Fall Meeting (papers.
summary) Staff Dec 39

Rochester, 1938, Staff Dec 38
Rochester, 1937, Staff.. 11 - Dec 37
Rogue's gallery of talking fllms.45D Feb 33
Role of barium in vacuum tubes,

Becker .... . .,. 390 Nov 30

Pg-Mo-Yr

Role of vacuum -tubes in a tube
factory, Koechel .........121 May 33

Roll inspector, phototube, auto
industry ..................12 Apr 39

Rotatable antenna at PCJ, Fruin.30 Feb 38
Rotating commutator remembers

ignitron failures .........30D June 37
Rotating disc used in the ignitron

welding timer ...........48D Mar 37
Rotations of frictionless meter

counted ....... .......44D Feb 33
Routing mail by photocells

(illustr) .............139 Oct 31
Rubber corn, eyors are synchronized

by tubes, Havens. ...21D Jan 32
Rubber extrusion control......118D Apr 34
Rules and standards for broadcast

stations, Guy 11 Aug 39Rumbatrons ...............63D Feb 37
Ryall-Sullivan high precision

heterodyne oscillator ...227D July 34

Safeguards and alarms, v -t,
listing ...................20 Feb 39

Salaries paid radio set engineers,
Sandpaper, sand oriented electro-

statically ..............187D June 34
Saturable Reactor, see also Reactor; etc
Saturable reactdr, a -c

regulator .................14 July 37
Saturable reactor amplifier. ... -.28 Oct 37
Saturation in heater -type tubes.395D Dec 34
Savings with photoelectric color -

control in bakery.......220D July 35
Sawtooth waveform distortion...36 Nov 87
Scaler, high-speed counting.......7 Jan 34

ratio differential control.....38D Mar 38thyratron, high-speed
counter .......... 232D July 32

using tube with positive grid.290D Sept 34
Scales weigh automatically with help

of the electric eye.......135D Apr 32
Scanner, see also Television
Scanner, crt, for televising film.46D July 36
Scanning in television receivers,

Somers ..... . ........18 Oct 37
Scanning methods, television

survey ....................30 Nov 35
Scattering of electrons by gas

molecules 197D July 30Schheren method, photographing
sound ...................40D Feb 37Science helps the blind 142D Apr 32Science makes Jobs, Staff........77 Mar 34

Scophony television, Staff........30 Mar 36
Screen -grid frequency changer.378D Dec 32
Screen -grid tube as a detector

tube .286D Oct 33Screen -grid tube circuits having
high frequency stability.290D Sept 34

Screen -grid tubes as
transmitters ......... ..26D Jan 34Screened coil inductance... 229D July 34Screens for television tubes, Maloff
& Epstein Nov 37

Errata -.54 Dec 37

Seal, see typet e.g., Glass; Ceramic;
Hermetic; etc

Secondary electrons in screen -grid
tubes, ................. 258D Sept 33

Secondary emission, double -grid
34

Secondary emission electron
multipliers, Staff .........10 Nov 36

Secondary emission in amplifying
tubes ....... ...........60D Apr 38

Secondary vibrations in cone
loud -speakers .....291D Sept 34

See for yourself, West..........32D Dec 37
Seeing-talking-Berlin-Leipzig ..48D July 36
Seismic prospecting method uses

'electronic recorders ......40D Jan 36
Selecting loudspeakers for special

operating condition%
Hallinan ..... . .22 Nov 38

Selecting ,theright radio cabinet
design,. Vassos . .. 146 May

Selective amplifier for detecting
sidebanas

Selective fading 253.D Sept 33
automaticSelectivity,autoatic control.... 32 Dec 36

receiver, crystal 1-f ..... 205D June 32
variable, superheterodyne

receiver
Selectivity and audio-frequency2137_8.0

D

June

range July 32
Selectivity of radio receivers...62D Mar 37
Selenium barrier plane cells 194D June 34
Selenium ,cell relay circuit.......42D Apr 37
Selenium cells., barrier -plane;

service
Selenium dry -rectifier. ..,.;2332076DD jAuplyi. 3341

Selenium -iron barrier plane.
cells Apr 34

Selenium -iron cell characteristics.33 Apr 37
Selenium photocell; of low

565D Mar ti31
Selenium reetlflen ........ 58D Dec 37
Self -checking vacuum -tube VOlt-

nieter,'Fame . .GOD June 39
Self -generating Phatecell used in

auto headlight ttsters...aco Aug 37
Self-government and new code, RMA.

aims, Staff ..............236 Aug 34
Self -opening doors, Raymond.....36 Feb 36
Self -protecting cathode, Lowry...26 Dec 35
Self -regulated rectifiers .........66D Oct 38
Self -stopping d -c thyra,troncircuit, Reich ............240 Dec 31
Selling tubes on consignment,

Staff ....................184 June 32
Semagraph, remote linotype

control Aug 38
Seneitive current -measuring

instrument Feb 37
SensitiVe light 'intensity

indicator June 36
Sensitivity of barrier cells

of the frequency.........:.199D July 33
Sensitized potassium pliotocelts.296D Nov 31
Sensitizing the :phatcidelli

Fleischer ... . . .,....518 Feb 31
Sensitizing the wairernetei for inter-

mediate frequenciee;
Richardson 130D Apr 32

Sequence control, photOtubei
auto industry 12 Apr 39

Series modulation for television -trans,-
mitters, Brown .........:263 Aug 32

Servo system, automatic curve
follower ...... ....-..40D ct 3G

7 -meter broadcasting-one year 'd
experience at WBEN-W8XH,
Staff .......... . . ....114 Apr 35

75 -watt commutator type inverter,
Reich . . .. ........252D Sept 33

Sferics, crt storm locator......133D May 33
thunderstorm d -f .............20D Jan 32

Shall sets be sold complete with tubes?,
Shall wSetaff

662 June 31
widen the broadcasting band?

Staff ........ ...... . .. 276 Sept 32Shape of magnetron
characteristic 59D Sept 38

Sheet -catcher with photocell
control ......... ... . .. . 279D Oct 33

Shield grid thyratrons,
Livingston & Maser.. . . . . .. 114 Apr 34

Shield, tube, spray,
manufacture ........,...193D Nov 31

Shielded antenna down-lead..696D lime 31
Shielded loop for noise reduction in

broadcast reception,
.OctOGoldman ... . 20. 45

Shielding, problems treated by trans-
mission line theory. ... .44D May 36

Ship steering, automatic, electronicservo .......... . .....41 &tine 39
Ship -to -shore communication,Riddle ............ Sept 37
Ships steered by Electron

Elmer Sept 34
Shoal water depths by echo

sounding .9911 Met,45
Short and ultrashort waves 292D .Sept 34
Short-wave broadcasting stations of,the-

world, Staff ... . . ..180'Nbv 31
Short-wave communications at auto'

races ....  . . .... July 36Short-wave single-sideband-
telephony ...... ......77D Aug 31

Short-wave telephony with 'Single-
sidebaid pilot wave 121D Sept 31Short-wave therapeutics,
Hallberg .32D Jan 37

Short-Waike-therapy, English translations
Of...Gerinan 52D Oct 36

Short waves Make worms spin more
silk 557D Mar 31

Shorted -turn indicator, Seright 136D May 33
Shot effect, Thompson..: 34D Vela' 37
Shot effect, in tubes, 150 JIM to 15

me . .. . z5.819 'Afar 37
34 Shot noise in diodeS, 52D- j it 39
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.SHOULD SPEED CONTROL

Pg-71VIo-Yr

Should broadcasting occur in the
5007550 'kc band;?; Aiken .17 Oct. 36

Show window .control thyrOtreii
reactor. , .2290 July 32Shrinkage control in radio tube
manufactUre, Schreiner ...332 Nov 32

Shurit-excited antenna used by uhf
station; Miller May 39Sideband, .single, radiePhene..,.71D Aug 31

rechOPhone, Pilotnave Sept 31Sideband standard, television, 4-mc
modulation ,...26 Mar 39

Sidebands occurring in frequency
modtilation -; .......3410Dec 31Sight and sound Nov 38

Signal Generator, see  also Oscillator
Signal genera -ter, design .. . 46 Feb 32

standard 'xiiicrovolter -.230 July 32
Errala......3280 Oct 82

sigual-seoking, circuits to aid ;correct
tuning, White ....18. Jan 85

Signal -synchronized sweep circuit- for
cathtide,;to oSoillography,
Staff : . .. ... .......163 May t5Signe of televiinen progress abroad
(illustr) .593 Apr 31Silent tuning .. 326D Oct 34

Silyer anniversary Institute' of Radio
EngineerS; . . . ...14

Radio,
Sititfile a -c voltage regulator,
Simple constructed attenuation network.

King : .. 48D Sept 18Simple d -c amplifier.. . . . 82D Sept 38Siinple differential amplifier.: .,460 Aug 37
Simple improvements in R -C .power-

supply- filters; ScOtt, 42D Aug '39Sibaple phonograph, oscillator,
Simple resonant aniPlifier....,810 Mar 83Simple sine -wave oseillators.... . 65D Oct 38SiMple ultraihort-wave wayerneters,Moore ...- .... Nov 33
Simplified attenuation network deSigm

Hallinan .....; .150D Oct' 31
Simplified calculations on ninitiwinding'

transformers, Browning ," .460 May 39
Simplified dual -diversity radiotelegraph

' reception, Bartlett ...480 Aug 39
Simplified electronic unite control theatre

lighting, Dawson .3237) Oct 34
8imblified harmonic onaly,Ser;Barber ...... . -314 Nov. 30
EfiriaPlified inductance calculation Russell

& Abraham.. .598.Apr 31
SiMPlifiedindnetance=sbil: oaloulationfi
Simplified method of measuring broad-

cast harmonics, Miller ...425 Dec '30
Simplifiedmethod of modulator de,

sign, Laport. - ... 184 July 33
,Siniplified method of treating net

440 Jan '39
Simplified modulation eitcnit .440D Dec 30Simplified resistor pad. 36D Dec 38
Simplifies adjusting clockS, . 514D Feb 31Simplifying li=c operators job;
Simplifying dynamic tube curves, Hitch

cock .... . . 2100 July 34Simultaneous traces with.cathode-ray
oucillogra,ph, Brown . 170D June 33

Single-batterY tithe-voltMeter .296D Sept 32
Single -ended r=t Pentodes, Kelley &

Miller ..26 ;Sept 38
Single eidebitini filiortWaYe COmmunieft,

tion .34D July 81
Single=tube bee,t4requencY oscillator,

Podoleky McBride. , 356 NOV 84
:Errata 230 Jan 35

Single -tube floating needle Volume
indicator, Likel ... . . 38D Aug 38

Single -tube interoomminneator 580 ;lune 39
Single-tube!lriVerter 1400 May 33
g ingle=tube thY.totron inverter, Livings=

&ston .Lord. . Apr 33
Siugie=nuit video converter,

31 Feb 88
hoto.-

015 Act .31S inusoidal and relaxation (*ilia£ions
3000 Sept 30

.,

Sinusoidal oscillations without. tuned 7

. Aug 34

Sintering heds controlled

Sirufer iron -dust coils for r -f. ,......1940:anne 85
6E5 detector bridge circuit Jan .38
6t,3 amplifier, Oxrnanki.: ..ao Sept 36
61.a6e,iii.e. degenerative .amplifier,.

iernan 50D Ntov 86
LO product table,Hesse1.; ., .,...:. .-31 /line 38

SiXth onntiOl-ConVention; Of. :ARE,...... ..  .;;;..675 JUne 81

Pg--Mo-Yr

60=rdo niopa, Franks.. 33 Oct 85
60 -megacycle teletypewriter;

Martin . ..... .......10 Mar 87
60 to 100 megacycle oscillator, Duane-weg ................. . . .. 29D July 87
Skin effect, copper wire 38 Feb 36
Slide -rule impedance calculations,

Staff ... .45 May 37
Addenda.... .34D July 87

Slot machine starts phonograph by
radio Jan 87

Slow acting vacuum -_tube relay,
Pollack ......... .. . .. .....342 Oct SO

Sludge -level in sewage plant made
automatic (photocell) .2480 Aug 34

Small churches to get recordedsermons ............ ...83D Mar 84
Small -signal detection, Chaffee -641 May 31
Smith chart, impedance

matching ......... 29 Jan 89
Smoke -density recorder for power

plants June 31
Sinoke-density recorder, phototube

circuit .....,632 May 81
Smoke indicator, photocell,

British 8850 Dec 84
Smoke precipitation with electronic

rectifiers ................2540 Sept 33
Smoke -prevention methods, phototubestarts blower ...........3890 Nov 30
Smoke recorder and truck height indica-

tor in Holland Tunnel.. -3710 Dec 32

SMPE, Antumn meetings, IRE 30 Nov 36
SMPE, Spring meeting, Staff. ,. .33 June 36
SMPE to convene in Hollywood

(abstracts), Staff 628 May 31
'Soaking pit control, photetube 306D Nov 33
SecietY of Motidn Picture Engineers

-discuss current problems,
Staff : . . . .

.
.186 Nov 31

Sodium gas lampt used on San
Francisco bridge .

.

.38D Nov 35
Sodium-vapor illuminant.s, Sta.ff..189 July 33
Sodium-vapor lighting in Holland,
Soft ir-ray radiography, SherwOOd..8 Dec 3
Soil properties at radio

frequencies 2290 Aug 8
Solar eclipse and radio waves -110D Apr 3
Solar radio disturbance... . 25 Jan 3
Solution of the superheterodyne track-

ing problem, Landon &
Sveen . . ....:250 Aug 8

Solving a rectifier, problem;Lee - . , ... .......39 Apr 3
SolVing network Problems by graphs,

Waterman ..... 60 Aug 8
Some aspects of police radio com-

munication, Thomas ,.. .74 Mar 3
Some comments on the use of getters,

O'Neill . .. . . .

.

.510 Feb 3
Some considerations on deteetors. 99D Mar t
Seine math errors .corrected ......620 Nov 3
Sortie measurements of optimum

heterodyne .,.... .3940 Nov 3
Some novel electronic recorders

(illustr) . ...... -......157 May
Seme novelties in sound. recording

(illustr) . 280 Sept 3
SOme overlooked opportunities for

electrical phetographs,
Staff . . ... 121 Apr 32

Some phenomena in oxide coated
filaments, Lowry . . ,.44 Apr 30

Some possibilities in electronic
.exhibits . . ..119D Apr 34

some proSpects for the electron tube
in power transmission; Cald-
well .. . - 324 Oct 30

Some unsolved prbblems of sound -picture
technique, Goldsmith . ..23 Apr 30Sornmerfeld's formula, Fitch :. 23 Sept 36

&Mari see Depth Sounding
gonobuoy, depth -sounding . 20 Oct 3
Sorry -(cerrectionf4 to 22 July 9 Sept
Sorry (corrections to 17 Apr &

Aug 34)...  .. .  ... . 7 Oct
Sorting gage, v -t, 'Onto industry. 12 Apr 3

7

3
3
6

2

8

1

4

1
6
6

0

2

2

6
8

8
9

Sound, See also Audio; Publio Address
Sound effects,' legitimate

theatre, 217D July 84
effectsSound

6 rdki'illianceWeiner...n,?*h660
impel=Nigh

ante June 38Sound eciiiMnient sales abroad, North
ec'Gelden 11 July 81,for.to,tt choral instruc-

home motion PiCtures...:;...'...621 muy 81
geund.filrii reproduction 'Without mech- ,

finical Slit Staff.... 380 Nov .30

Pg-Mo--Yr

Sound frequency characteristics,
Staff June 81

Sound illusion preamplifier,
Sheaffer ............. ....14 Sept 88

Sound level recording, determining.mean ...... . .......27 Aug 36
Sound, measurement equipment...26 Apr 86
Sound motion -picture photography,.

Liva,dary . .. ........240 Aug 30
Sound motion pictures, economic

aspects 30 Apr 30
techniques .......... ........... 21 Apr 30

Sound -on -disc, Fink ... . 6 Oct 36
Sound ornaments . . 55D Feb 88
Sound, p -a, for stage spectacle 40 Feb 34,

Sound Picture, see also Motion Picture
Sound -Picture, adyandes, survey.131 June 30

broadcast receiver, statistics. 78 Mar 32
business organization, Europe 282 Sept 30
film and record, survey 4 Jan 82
home, disk -recording ... 276 Sept 80
maintenance -costs ...225 July 82
phototube circuit design . ....22 July 31
recording methods . . ....163D Oct 31
teehinques . 7 June 36

Sound -Picture engineers discuss econ-
omics, progress and new prob-
lems of industry, Staff 384 Nov 30

Sound -picture industry abroad, -
Irby 193 July 30

Sound -picture recording
technique .542 Mar 31

Sound -picture statistics for 1930.-538 Mar 81
Sound pressure, musical instru-

ments 24D Jan 33
Sound recording (illustr) 280 Sept 32
Sound recording, cellophane ribbon,

broadcasting Sauna 35
film, variable -area, slit effect...587 Apr 31
mechanical engrairing film.......52 Feb 36

Sound -reproducing, system
standards .460 May.38

Sound systems aid in serving
beer .. . .... .......83D Mar 34

Sound tricks in picture production,
.. 371 Nov 30Dreher

Sound -wave recording techniques..400 Feb 37
Sound -wave stroboacope,

McNamee ........... ..... ..24 Nov 86
Sound waves from quartz

oscillators ........ .... . 94D July 81Sounding, depth, by radio 20 Oct 36
Soundings from a plane by acoustic

echo .. . .. ...49D. Feb -34
Sciiiiide that cause chemical changes,

cooking .......... ..... ..255D Sept 38
Soviet radio at the North Pole

(illustr) ....... ............ 22 Sept 87
Soviet Russia's five year plan for radio,

548 Mar 81
Space,Cgaerige. effects, electrontube ...... .......:. ...660 June 88Space detector locates concealed

weapons .1670 May 36Spark plug tester 44D May 86
Spark suppressor's effects-finis.1.68D May 34Spatial expander (loudspeaker
Special-eventsbaffi transmitter, 680

Mar 39Longhorn ..... 19 Oct 89Special form of photocell. .....1640 Oct 81
Special Instruments for radio receiver

production testing, Glover..500 Feb 81
Special tubes for automobile radio sets,

Wise 516 Feb 31
Specific losses of r -f coils 127D Apr 84
Spectral absorption used for mercury-vipor detection Dec 38
Spectrogram analyzer, density vein-

parator 3580 Nev 84
Spectrometer for audio

Novequencyrs..,........76D 39
Spectrophotometer, chemicalresearch .......... 40D Mar 38

photeelectric ..... 284 Sept .82
photosensitive solutions Feb 38

Spectrophotometer for repid tests of
color . . ......... 60D Nov 36

Spectroscopy, photocell
comparator Feb 35

Spectrum
,,120 Apr ;32SpectrumSPeetrilm; sceheaVt8

Errata 76

44NApovr

44 May. 36

Spectrum; radio, ether, audible,.photo-
electric (illustr)

Spectrum, r -f, choracteristies.4.1.0 Sept
Speech sliminator, b -c .receiver.,:456D Feb 84,
SpeedControl, see also Moter Control
Speed.control , turntable, - -automatic 88D Oct 36, ,
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Speed of vacuum pumps........62D Feb 37
Speed recorder, photoelectric,

foot -race ...... ........262 Aug 32
projectiles, photoelectric .....419 Dec 30

Speed regulation grid -controlled
rectifiers ................109D Apr 33

Speed timer, motor vehicles....59D Feb 35
Speedomax-electron tube recording

Potentiometer .... ......210 Jan 34
Spherical reilectometer for light trans-

mission and reflection measure-
ments .. . .. .........46D Oct 37

Spherical tank uhf oscillator,
HolImann 26 Dec 38

Spielmann photoelectric plano..248D Aug 30
Spinning atoms and spinning

electrons ................52D Sept 37
Spot welder control, pyrometer.140D May 33
Square -top filters 136D May 33
Square -wave generator 59D Jan 38
Squeeze or matted track,

Hilliard . . . .... .......23 Oct 38
Squelch, audio, communications

receiver 56D Sept 39
St. Clair lightship radio -

controlled 187D June 35
Stability of oscillations in three electrode

tube 2580 Aug 34
Stabilization of oscillators 540 Feb 33
Stabilized bridge circuit, Kalmus..30 Dec 39
Stabilized oscilloscope using cathode

ray 93D May 30
Stabilized sweep -circuit oscillator,

Kock 20 Apr 39
Standard frequency quartz

plates .52D Dec 37
Standard microvolter using 2nd har-

monic principle, Diehl...230 July
Errata .....323D Oct

Standards in television, Lewis....10 July
Standards on electronics... ....58D Oct
Starting mercury vapor tubes...58D Feb

32 Study of chemical phenomena in coated
32 filaments, Wagner ....., .178 July
37 Study of high -frequency heating,
38 DeWalt .............. .. . . 338 Nov
39 Study of Litz wire-coils-II,

Static, see also Interference;
Noise

Static, man-made, reduction ... 366 Dec 32
Static suppressor, aircraft, trailing

wire 42D Feb 39
Static velocity microphone 21 Sept 36
Statistics, broadcast, maintenance and- -

salary . ..... 25 Nov 35
broadcast, production and use. 60 Mar 33

receiver prices . ....... 120 Apr 35
receiver production . ...128 June 30
receiver sales . 229 Dec 31
receivers . . . 220 Dec 31
station .24 Jan 37
station costs 688 June 31
stations 254 Aug 34stations, 100-watt........108 Oct 34

employment, radio industry 678 June 31
p -a and sound motion pictures 686 June 31
police radio costs 372 Dec 34
radio -apparatus exports ... 228D July 35
radio stock prices. ... 52 Aug 31
receiver and tube sales.. .. ..72 Mar 35
receivers and tubes 66 Mar 34
receiver manufacture 578 Apr 31

broadcast ... ..... . .72 Mar 34
England . ......... .... 93D Mar 34

salaries of radio engineers..... 8 Jan 35
sound -picture, 1930 .. 538 Mar 31

foreign . 193 July 30
foreign sales ... ......11 July 31

tube, manufacturing costs..; -..366 Nov 30
production costs ...,... -.664 June 31

Statistics of radio and sound -pictures,
Staff . . ..... . . ......78 Mar 32

Statistics of radio sales during 1930,
Staff . . ......534 Mar 31

Statistics of the sound -picture field,
Irby . ...  .... 130 June 30

Status of cold -cathode tubes abroad,
Saxl . . ....... . . .17 Jan 32

Steel bars cut to length by
photocell .... .. 196D Nov 31

Steel -clad (rectifier) tube for schools,
Durand . 18 Feb 36

Stereophonic music, three -channel
transmission .. 118 May 33

Stereoscopic television 56D Aug 89
Sterilamp, gas discharge tube 400 July 36
Sterilizing wheat by ultrashort

waves ... . .. . 53D Apr 37
Stethophone amplifier, Singer .66D June 89
Stethoscope, electronic amplifier -23D Jan 35
Sticky material protected byphotocell ........... ..2850 Sept 34
Stimulating the engineer, Baker.126 June 30
Stopping -plate detector 128D Apr 34

Storage Tube, see Tube
Stormer echoes made clear ...6490 May 31
Stratosphere flight, electronic

apparatus ,_........_....:31 Dec 35

Study of Litz wire coils for i-f and r -f
transformers, Staff ........303 Nov

Study of r -f choke coils, Lee....120 Apr
-Study of space charge effects in electron

tubes ... . . ........66D June
'Study of superregeneration,

Pg-iNfo-"Er

Stripping cotton and silk from wire
ends, Chase June 39

Stroboglow, grid -glow strobo-
scope Oct 30

Stroboscope, for paper mill rolls..49D Feb 34
for piano tuning.. .......440 Sept 37for sound waves.......; ......24 Nov 36
motion study, photographicanalysis ...................11 Feb 89

Comment.... -570 Apr 39Strobotron tube ...............12 Feb 37
Strobotron, starting ............18 Mar 37

Stroboscope aids dynamic speaker design,
Rogers . 30D Aug 37

Stroboscope for motion pictures, high
speed 250 Aug 34

Stroboscope for observation of loud-
speaker diaphragms 848D Oct 30

Stroboscope inspects high-speed
printing 140 Jan 33

Stroboscopic camera, clam
membrane 94D War 35

Stroboscopic photography, Edgerton &
Germeshamsen July 82

Stroboscopic testing of meters :15D Jan 33
Strobotron, Germeshausen &Edgerton ..................12 Feb 37
Strobotron spot welder control 66D May 37
Strobotron (starting characteristics) II,

White, Nottingham, Edgerton &
Gerrneshausen . 18 Mar 37

Studies in radio transmission, 264D Aug 32
Studies on oxide -coated

filaments 670 Feb 32
Studio, broadcast, Apr 38
Studio practice in noiseless recording,

31

30

32

33

33
34

38

'Study of thoriated tungsten 50D Jan 39
Successive reflections versus directly bentray ...... . .....3490 Nov 32
Suggestions concerning FCC high

fidelity standards ..1910 June 35
Sum and difference distortion in penta-

grid converter oscillator...52D Oct 36
Summary of provisions of NRA radio

industry code, Staff. ......208 Aug 33
Sun behind clouds, infrared rays worknew sextant ........ 201D June 32
Sun's effects on radio, Richey .188 June 34
Superconductivity, test, r -f 204D Nov 31

Superheterodyne, see also Receiver
Superheterodyne tuning condenser design

-for use in multirange receivers,
Schwartzmann & Burnell .180 June 34

Supermidget radio transmitter. for track-
ing meterological balloons in in'
clement weather, Code 31Superregeneration, bibliography.":300$-Ian 35

circuit . ..... . ... . . ......42 Feb 34police receiver May 36
Superregeneration ' as a means of

fading -proof receptiOn,Roosen-
stein Jan 34

Superregeneratibn of an ultrashort-wave
receiver, Atoka' .. Sept 35

Superregeneration using the ./iatitagrid
converter, Williams 126D Apr 35

Supersonic; see also Ultrasonic
Supersdnie- horn used on German

highways . . 49D Oct 37
Supersonic ateiulization of milk. 61D Feb 32
Supersolficiijilluistr) 25 Feb 37........ .

Supersonics -a survey, Mayberry..7 July 37
Supplementary radio tubes in

Germany 3280 Oct 34
Supply & cost of 16 -mm film for the

home, Irby ..... 48 Aug 31
Suppression of auto -radio noise,

Br°wfling & Haskins ..273 Oct 33
Suppression of transmitter harmonics,

-Dletsch .. . "7 'lie 88-Errata 1990 JulY '33
Suppression resistors and their effects on

-automobile operation, Staff..70 Mar 34
SupPressors, spark, effect on

engine   Feb 34
Supreme; Court holds Langrnuir patent.

invalid, Staff .... . 673 June al
Surface hardening-a new job for

transmitting tubes, Babat &Dosinskr  44D June 38

Pg-Mo-Yr

Surface tester, for te*:tilCS:;.'... ,...100, Jan 37
phototube, boating.netia,,i,:"..;..,:1430Nov 38

Surge impedance and impedance
transmission:-.4ineti ..... 811;)'14417. 38

0-0,g* meter for welding measure
vrient . .... . 40D...,14aY 37

Surgery, radio knife, indothermy.130.6.0ct 30
:Survey, electroniC ti;PPlieations...,i'.1 Jan 33
Survey of auto ratite' at national .ishoW,

Staff ... Feb 82
Survby,, of 1932 radio :Set: trends,Staff ...... . . .. -136 Oct 31
SurveY,Of present television develop-

ments . .... . . -520 May 39

Sweep circuit, control'
television Apr 34

cro . ............ ...........222 Dec 31
linear, thyratron, ..... .198 June 32
oscilloscope . ...... .....110 Apr 34
relaxation oicillatdr, stabilized'.. 20 Apr 39
synchronized by signal 153 May :85
tripped by electronic relay.... 42D Feb 36

,Sweep, cro, glow -tube 242D Dec 31
Swing music from cathode rays 380 Jan 37
Swings of employment in the radio

industry Staff . . 678 June 31
Switch control, photochemical conk,

halation . . 36D Apr 38
Switching, electronic 46D Aug 412

electronic relay for -6,2r sweep 42D Feb' 36
h -f, L -C system .. . . . .104D Mar 32

Symmetrical oscillators and multi-
vibrator .... ....... ..2900 :Sept 34

Symposium on metals . 510 Mar 37
Sync impulse generator for televhsiOn

deflection circuits,
Zaharis . .....480 June 39

Synchronization, automatic, for
television - ,420 Apr 36

television receiver 19 Jan 39
Synchronizing for television: - . 930 Mar 34
Synchronizing signals, television

without . 33 Mar 38
Synchronizing, -televiston

receiver . ....... 18 Nov 88
Synchronous -deflection ;relay for .cathode-

ray oscillographs . 5640 Mar 31
Syndec, communications detector 14 Dec 38
Synthetic speech, Staff . -19 Feb 39

Tabulation of rectifier tubes . 35 Oct 36
Talking along a beam of light 930 May 80
Talking lighthouses to give posi-

tions to ships . 471D Jan 31
Talking mirror uses capacity re-

lay and phototube-fllm re-
production . 36D Feb 37

Tape recorder (cellophane):. -75D Mar 39
Teaching pilots blind flying in

radio beam _ > . , .... ,'.. , 216D July 34
Technical advances, Cleveland IREmeeting _ , 11 May 36
Technical advances, 1935 7 Jan 36
Technical data on new tubesStaff

.252: Aug. 32
Technical trends seen at

.trade show, Staff July 31
Technique of microphone calibre=;

tion . ,.2050 ,'Julie 32
Technique of, the ultrashortnaves..June 31
Telemeter using tubes. and-Stand-

d parts . -3190 pot.82
Telernetering, see also. Remote Control
Tel emeterm

waterg,a-
f, eid

gas.eettn ..ic

carrier control of power load..46D Mar 37
compass bearings . . .. .280 July 37flood control -,gage . . .... July 36v -t, for power system . 249D Aug 30

Telemetering system using vacuum-
tube detectors ... 3220 Oct 84Telephonegrainlines for radio Pro -

205D Nov 31
Telephone -radio set-up used for

lectures at dispatehers.-in-
stitute ..... ....4WD Mar 36

Telephoning to Ireland five
meters 1320 Apr 36Telephony, call announcer, trunk
calls ..... .2920 Sept 30trunk calls Dec 20
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TELEPHONY THYRATRON

Pg-Mo-Yr

Telephony (cont'd)
line -frequency characteristic,

automatic . .. . . 347 Nov 34reference level, v -u meter.. ...;28 Feb 39
synthetic speech, Yoder .... 19 Feb 39two -wire repeater ............,286D Oct 33

Telephotographs (facsimile) .....32 July 36
Telephotography. Aug 30Telescope, electron Jan 36Telesurgery (illustr) 8 Apr 39
Teletouch Corporation, Staff 26 Feb 37Teletypewriter, radio, for mobile

and aircraft use 218 July 34vhf radio ... ... .. --10 Mar 37

Television (TV), see also type, e.g.,
Scanner; etc.

Television, amplifiers, wide -band -16 Jan 38
amplifiers, wide -band -24 May 38
and broadcasting survey 2 Jan 32
antenna, Empire State (illustr) .18 Nov 37
British system 94D Mar 34

recommendations 76 Feb 35
camera, image -dissector tnbe...,., 24 Oct 39
converter, :.31 Feb 38
c -r, design problems .. .. ,10 Jan 34
equipfnent, foreigh (illustr)....593 Apr 31
fidelity and resolution standard.137 Oct 31
441 -line demonstration .......... 9 Mar 37
high -definition (llustr) ,32 Apr 38
images, gamma and range ;68D June 39
Mirror -wheel, direct -view 650D May 31
modulator, series ... , Aug 32
projection, for large andiences..7 June 37

theater, Baird . . May 39
receiver, antenna and sideband

adjustment, laboratory
Model .... . ... .........16 Dec 38

picture and poWer circuits,
labtuatorY. model 16 JUlY 38

scanning and crt circuits,
laboratory model , 26 Aug 38

selectiVity characteristics -.22 Apr 39
sync and scanning test, labo-

- tatory model ...... 22 Sept 38
vhf, converter and audio,

laboratory model ,16 Oct 38
wide -band 1,4 and detector,

laboratory Model 26 Nov 38
Gerfrian (rlltistr)  Al Mar 35

reception (rllustr) , 27 June 38
resolution, subjective effects -259D Aug 34
scanner, in Italy Mar 36
scanning automatic July 30
Scophony . - 30 Mar 36
standards, resolution 235 Aug 30

38
38
34
31
38
34
37
35
34
38
30

summary,. RM.& committee 9 Jan
sweep circuit control ... ....128D Apr
synchronization, Nipkow disk.606D Apr
synchronization problems 51D Feb
synchronizing system 93D Mar
system description 8 Jan
system development, Germany..10 Jan
transmission by cable ........128D Apr
transmitter, 25 kw, France 46D July
two-way (illustr) 100 May

Television-a survey- of present-daY.
systems, Staff ...........:.:300 Oct 84

Television advances abroad....229D July 36
Television and fog 64D Apr 87
Television at an (illustr)......14 Dec 86
TeleviSion bibliography .... ....265D Aug 32
Television bibliography . .... .....47 Mar 89
Television components, Fink .....18 May 39
Televisron deflection circuits,

Engiitrom & Holmes .......19 Jan 39
Television direct -pickup camera,

Short .69 Aug 31
Television-European style

(rllustr) 32 Mar 37
Television film projector_ 25 July 38
Television formulary (definitions),Fink...:.....;,33 Mar 39
Television glow lamps 394D Nov 30
Television 1-f amplifiers,

Engstrom & Holmes ......20 June 38
Television;, image (analysis).

Sheffield ....... ... . 56D Feb 89
TeleviSion 4n Europe, Wilder.....13 Sept 37Television in France .46D Mar 86Television in Great Britain,

Lewis & Loughren ,32 Oct 37Television in the field (survey)
Fink < ....... ,13 June 39

Television in the theater
011ustr) ,......:,,,.._ . . 1.47 June 30

Television nears technical solu-
tion, Staff . 172 June 84Television on wheels (rllusti) 11 Stine 36

Television picture tube phosphors
31 Nov 87

Errata. , ,54 Dec 37

Television progrees-ultiashort-
wave uses, Staff ., . 272 Sept 34

Television receiver for the home,
Fink .... , .. 16 Sept 39

Television receivers, Engstrom ..
Holmes , .28 Apr 33

Television receivers -in production,
Television scanning-a
Television scanning in ieeeivers.. ,18 Oct 37
Television scanning technique ap-

plied to x-ray diagnosis :253D Aug 34
Television signal-freqUeney circuit

considerations , , 58D Dec 39
Television symposia - .60D Sept 39
Television synchronization,

Engstrom & Holmes  .18 Nov 38
Televiaion systems in Germany.1051) Mar. 32
Television terminology, Fink ...14 June 37
Television terms (glossary),

Somers 34 Aug 37
Television today-the status quo.

36
Television transmission standards 10 Tuly 37
Television 'transmitter . 52D July 39
Television transmitters, , Fink -25--Mar 39
Television traxisrintters planned,

Staff ... . . . ,...... ,28 Sept 35
Television v -f (picture) circuits,

Engstrom & Holmes ,18 Aug 38
Television without sync signals

38
TeMperature coefficient, capacitors

and inductors . .18 Mar 38
Temperature coefficient of selenium

barrier plane cell . 259D Aug 34
Temperature control, electric fur-

nace, phototube 33D Aug 38
in photometry . .... 284 Sept 32
meter and filament-ceated

oven . 170 May 32
photo,cell, a -c amplifier . 245 Aug 35
recorder . 1413 Oct 38resistance method . . 523D Feb 31Temperature control by election

tubes, Henney . 183 June 34
Temperature measurement, capaci-

tive, v -t . 141D May 33
Temperature regulator, mercury-

vapor tube ... _ 104D Apr 33
photocell ........ . -22413 July 35

Terminating concentric lines,
Dietsch

. 16 Dec 36
Terminology, industrial tube 29 Sept 38

Terrain Indicator, see Altimeter;
Navigation Aid

Test Equipment, see also Measurements
Test equipment, for v -t, uni-

versal ..... , 198 Nov 31
Test for shorted turns... . 3411) Dec 33
Tester, inductor, receiver produc-

tion . ,248 Aug 35

Testing, see also Measuring
Testing, broadcast receiver, pro-

duction 546 Mar 81
electrolytic capacitor, produc-

tion . -216 July 35
wattmeter, stroboscope com-

parison .. . .. . . .....151) Jan 33wire, by eddy currents.. .....83D Mar 34
Testing capacitors and resistors-

for radio set production,
Seright ...... ..... ....279 Sept 34Testing for short-circuited
windings .. . ... ..-233D Dec 31Testing headlights with photo-
cells . .15713 May 35Testing of receivers by means of
resonance curves ... 346D Dec 33Testing of sound -picture chan-nels, Hutchins ...... 502 Feb 31Testing sign cat's eyes with
photocells ......... 186D June 35Testing-the guide to better pro-
duction . . .. 496 Feb 31Testing (tuning) the shunt -fed
antenna ..... . 42D Dec 39Tests on r -f circuit hook-up wire
Zender ... . .. . .257D Aug 35Tests to insure tube quality, Dart 32 Feb 36

Tetrode-pentode equivalent cir-
cuit . .  .. 3411........ 3411D Dec 33Text of British television report,
Staff ....... ........::76 Feb 35Textile, automatic weaving,
phototube   - .... 378 Nov 30

contrbl, weft -straightening ...30D June 37
silk thread measurement... 12 July 86
yarn levelness . Nov 31
yarn tester, photoelectric 12 Feb 39

Pg-Mo-Yr

yarn thickness and evenness ..370D Dec 32
Textile industry uses phototubes. 67D Nov 38
Textile luster measurement, photo-

electric 1871) June 34
Textile surface tester _ ,40D Jan 37
Theater sound reproducing system

standards, Hilliard . ..461) May 38
Theory and pextorma.nca of modern

loudspeakers ...121D Sept 31
Theory of detection . ....59D Feb 34
Theory of distortion in sci een-

grid tubes .... ..3231) Oct 32
Theory of electron oscillators,

Anderson . . . , _9 Aug 36
Theory of the grid -glow tube... 49D Apr 30
Theremin, electronic music,

circuit , . . 270 Sept 30
Thermal drift in superheterodyne

, ,,... receivers, Miller . 24 Nov 37
Thermal regulator, photocell

. 45 Apr
Therrnionic cathodes fin gas -filled

tubes, Lours. 280 Oct 33
Thermibnic delay relays toi cathode

protection, Miles
Moran.- . , . 124 Apt 36

Thelinionic emission in transmitting
tubes, Marsden ...... 22 Dec 38

Thermionic emission of co.ide
cathodes - ..93D May 30

Thermionic megger with lineal
scale . 71D Aug 31

Thermionic tetrode voltage
control . , .... 19D Jan 33

Thermionic time -delay, Mueller ,381) Apr 36
Thermionic tube to heat steel

furnace . , 196D Nov 31
Thermionic-valve potentiometer for

audio frequenciee 250D Aug 30
TherhicieOuple used in lou,voltage tube

voltmeter, Murray .1.10p June 35
Thermometer control by phototronic

cell . . ,74D Mar 33
Thermometer limit indicator,

photocell .... , . 334D Dec 33Thermostat, bridge, tlivratron
controlled .... . .581) Nov 38

Thermoetatioally. controlled quartz
oscillators .. ;....27D Jan 34

Thickness gage, continuons, wire. ,70 May 30for paint .. . . . 541) May 37
35 -ea -per -lumen, vacuum sell_ .861) Mar 343700 sleuths, Hann-.

. 11 Oct 36
Thory bOrneter for measuring street

noises .. .. . 348D Oct 30
Thousand -cycle frequency

standards .. 92D May 30
Thousand -cycle generatoi used in fishing

for electric eels 40D Sept 37
Three -centimeter waves in cobalt

research .. .1161D Nov 33300 -kw transmitting tube . ..198D July 33
Three -Meter facsimile (rllush) .,11 July 36
Three-phase rectifier circuits,

Maslin , ..... ..28 Dec 36Three -stage direct -current
amplifier ......198D July- 33Three useful tube circuits, .38D 'Sept 35Thunderstorms and conducting
lavers . . 26D Jan 34

30

Thyratron, see also Tube
Thyratron, characteristics,

survey .... 120D Sept 31high -current welder tube 27magnetic control ..... Nmagnetic control .. 12 Jan 35
86 Mpower control, designFebov

33

ay 30
self -stopping d -c circuit......240 Dec 31shield grid . 114 Apr 34

Thyratrons and their uses,
Alexanderson 8 Feb 38

Thyratron arc extinction-- ..541) Aug 38
Thyratron as an oscillator, ,.., 18D Jan 33
Thyratron control magnetizer...66D Nov 37
Thyratron control of resistance

welds 361) July 87
Thyratron control of welding in tube

manufacture, Lord &
Livingston . ,..... .186 July 33

Thyratron-controlled voltage rectifiers,
Hartman . .. . . ..43 Feb 33

Thyra,tron d -c motor control,
GarmanThyratrondesign .   .   .  .. .. ....... j-juunnee 37characteristics ..  37

Thyratron inverter used in studying
filament characteristics

Thyratron laboratory rectifier,
RimeThyratron

linear -time axis for cathode-
ray oscillograph, Neustadt.198 Tune 32

Thyratron motor control
circuits . Dec 88Brrata..  -11 Sept 39
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THYRATRON

Fg---Mo-Tr

Thyratron voltage regulator,
Weinland .......... .....1.32 Apr 32

Ticker tape recordi eye movements,
Slawson 84D Aug 38

Tune and speed measurements., 52D Mar 38
Time announcer, British

telephone . ....... . . 36D AprTime constant 2690 AugTime constant of circuits-. 826D Oct
Time constant, R -C circuit,

nomogram ... . . .20 Sept 37Time -delay circuits, Felstead.. -
Time -delay circuits, v -t, design...336 Dec 33
Time -delay effects in synchronous

broadcasting, Aiken 124 May 33Time delay in resistance -capacity cir-
cuits, Kellogg & Phelps 22 Feb 37,

Errata......29 Feb 38Time delay in resistance -capacity cir-
cuits, Kellogg & Phelps... 26 Feb 38

Time signals, increased accuracY.38D Nov 35Time switch starts station
WLW 154D May 34Time telescope, Dudley.... . .. 24 Sept 39

Time to restyle radio sets is now!
Staff 88 Apr

'Timer, see type e.g., Photographic;
Welding; etc

Timer, clock, pendulum
adjuster 514D Feb 31

electronic welding . .26 May 36
phototube for auto races........86D Aug 36
phototube-relay, for

photography ....... .... 22 June 37
synchronous, using phototube....28 Oct 38
thyratron, short interval... -.309 Oct 32
v -t, high speed................90 Mar 32

Times reaction interval of driver in
emergency ..............119D Apr 34

Timing circuit, v -t, plate
operated 293P Sept 32Tire noise analysis.. Apr 34

Titration, automatic, photo-
electric 126D Apr 34
and Klangfllm sound -picture
methods ..... ....163D Oct 31

To clear up the confusion about two,
kinds of pentodes, Ilenney..40 Apr 30

Tone control, automatic.... ..... 218 July 32
circuit response 230 Aug 30Tone fidelity switch, Menke. -.34 May 37

Tone quality, broadcast receiver.97 Sept 31
Tone quality of small radio sets,

Olney 850 Aug' 31
Tonlars ...... 58D Jan 37
Toothpaste tubes checked by

photocells .. ...........354D Nov 34
Torque amplifier, thyratron........8 Feb 38
Tower, see Antenna
Tracing electron paths in electric.fields,

Salinger 50D Oct 37
Tracking, see also Padding
Tracking, receiver, padding

condenser ........... .. . 160 May 32
receiver, superheterodyne ...,250 Aug 32

Tracking problem in
superheterodynes .......132D Apr 35

Trade show sees new sets, circuits, tubes,
Staff ....... 186 June 32

Traffic control, photocell, Detroitbridge ......... . .......,114 June 30
v -t, survey . . . . .. ...........94 Sept 31

Traffic controlled by light beams,
Hitchcock ..... .........515D Feb 31

Traffic light control, phototube 40D Nov 38
Traffic volume analyzed by

photocells ...... .......354D Nov 34
Transatlantic phone uses compandor to

overcome static 317D Oct 34
TransduCer, see type, e.g., Relay;

Tube; Crystal; etc
Transformation chart, polar -

rectangular 35 Feb 38
Transformer, see also type, e.g., R -F; I -F;

etc
Transformer, a -f amplifier,

testing 18 July 37
a -f, interspaced windings 233D Dec 31

Interstage design 310 Oct 34
output design ... .. . . 381 Nov 30
output, flux balance...... 161D May 35
output, testing ..... . 427 Dec 10
two -secondary May 39

core, Eerroeart 868D Nov 34
d -c, thyratron .57D Jan 38
design, class B and AB audio

amplifiers , 14 Feb 36
frequency response, output ...,30 Jan 36
1.-f, alignment 33 Feb 37

and r -f, Litz -wound:, ,r, . 303 Nov 33
cost vs quality 97 Mar 32
iron -core . .298 Nov I33

Transformer (cont'd)
modulation, equivalent

network ... -630 Feb 35
power, design fo'r reVeivers.. -286 Sept 84
r -f, powdered iron...........194D June 35
60 -cps, design charts...........14 Oct 35

36 tuned, selectivity curves. . . ... .16 Feb 37
34 Vibrator power supply... . -1.49 May 34
34 Transformer amplifier for barrier

photocell applications ... 58D Nov 37
Transformers for gaseous tubes,

sg Trimble ..................282 Sept 32
Transient amplifier analysis,

Walker . .39 Nov 39
Transient conditions .and time -

factors . 24D Jan 33
Transients in music 1 sounds -141D Apr 32
Transmission Line, see also tYlie,

Broadcasting;_ Coaxial; etc
Transmission line,' a 36Vrursatre.nts.:4)53 Jjnallyi

37
coaxial, aluminum, gas-filled.:66D "Feb 39
coaxial -cable for BBC...... 54D APr 37

for television
33 coaxial, fittings and

specifications ............10 Mar 39
eoncentric-line terinination.,. 16 Dec 36
h -f, measurement .23 Apr 38
impedanoe chart . .35 Dec 36,

power, fault lodatOr ....... Nov 35
r -f, matching ...64D Mar 39
uhf waveguide :59D Sept 36

Transmission -line calculator,'
Smith . ....... . . 9 Jan 39

Transmission -line theory Shielding
problems -44D- May 36

Transmission lines for Meter -
waves ......... . ..  13:00...r 33

Transmission measuring system.48D. Dec 37
Transmission system : tower

lighting .......38D July 36
Transinission, telephone ; level-

Standard , ..192D Nov 31
Transmit auditory perspective in music,

Staff . .;......118 May 33

Tramnitter, see also.tYPe, e.g., Aircraft;
Broadcasting; CasiXisil; etc.

Transmitter, adjuStments,
Correction ....660 Jan 37

beacon, for aircraft warning.. 29 May 36
broadcast, high -power . .....136 June 30
construction, broadcast ........20 Jan 36
c' -w, keying monitor...' ....,,..44D Dec 37
f -m, vhf, W2XMN and

W2XCR ,.......- . ...... ,14 . Mar 39
frequency-modUlation, survey...20 Nov 39
inverse -feedback,

improvement ...... .20 Aug 39
measurements, using wave -
modulation meter, v -t type .. 18 Jan 17
Protective disabling ...... ...68D May 38
short-wave broadcast Dec 37
television, equipment surveY: _ :26 Mar 39
vhf, broadcaSt pickuP,

pack=type . .. ..29 Apr 39
Transmitter adjustMents,

Sperling . .... . .   .     w   it' July 86Errata... Ten 37Transmitter paragitic
oscillations

Transmitting tube chart,
Dudley .., 1. 6,, 0,4,'r7 'Nov 18Transmitting tubes -230 Jan 33

Transoeeanic telephone service
Short -Wave equipment ....9E0 May 30

Transparency Meter tests with Photo*
cell -.- .28D July 37

Transportation: noiseinteiiiiitiefL 48D Feb 34
Transportation noise studied by new

analyzer , .90D Mar 35
Trautonium, musical instrument,

electronic July 31Trends in radio design and
manufacturing, Staff .....151 Jime 33

Trigger circuit for oscilloscope :68D Jan 37
Trigger circuits, Reich 14 Aug 39 ;rilinear coordinates .. . .......... Nov 37
Tribdei connection for pentode. .226 Dec 31
Triodkigenerator 'and amplifier..:4400 Dec 20
Triode .r.4 t(Mplifleation-..,  ,220D July 34
Triodes operated at high

frequencies- 600 Dec 37
TriOgraP4i Hollinakin . .... ......28 Jan 38
Trough uses self,generating cell ,...,.... -420 Oct 39
TrtielOierglit liidleatOr, Holland

Dec 32
Tube, seceatio'.iilie, e.g., Beam Power;

Magrietriiiif Thyratron; etc
Tube,,acorn,.:: Aeti.ign and use....282 Sept 34

Tube (cont'd)adorn, deirelo.pMent,inodel......214 Aug 33
amPlifier, June 32 -

battery Nov 39
all-metah: receiving . 116 Apr 35

:receiving : type ... 148 May -35
liampfication factor, Chart' 46'.June 39

detector, rectifier,
Characteristics 36 Feb -33

heavy-duty ::110,663 162 May 32
applications listing :2 Jan 36
Augetron, electron ;multiplies 58D. Oct. 39
antomobile-radia, types ..:.,... .616 Feb 31
beam, deflection. 14- Mar 36.

6L6 amplifier ... .... - 30:Rept 36
beamm-power output . ...... Apr 36
beam-tyne, for uhf....... . 72D June 38
broadcasting, replaoement cost.113 Apr 34applications ... 3SD June 36

design 188 Nov 11'
double -beam .. 31 Oct 36

. finereacentliareeila .440 June 36
inGermany . . . GOD. NOV 37
listing .48D Dec 37

centimeter wavea.4 '1 ..4; ,4 ,..;259D Sept 33
eharaeteriatiaa, by ort 14 Apr 18

.308 Oct 32
chart 33 Mar 38
crt plotting .34. June 38
fine structure ..1.840 June 34-

, new types 252.. Aug 32
recorder; Nev 31

.circle diagrainig'ter May 39
: - .490 D0t .39

' Coated -filament Phenomena...178 July 30
coefficient measurements .....380 July 39
cold -cathode, amplifier 3960 Nov 30

aim:inner . . .... 1810 Apr 35
Circuits Sept 39
filamentless 182. Nov 31
for telephones Feb 37
'foreign development Jan 32
gas -filled Strobotron 37
Strobotron, starting Mar 37

converter, conductance ....1660' May 35
for superheterodyne .......280 Jan 35

correct and incorrect-'use....827D Oct 34
e -r, distortion eliminatien....., 16 Jan 36

phesphoreseent screene . ;31 Nev 37
Errata.- 54 'Dec 37

critical distance (beam)........33'MaY 36
Errate........48D July 36

deflection control , May 36
design, for exponential

characteristic .... , Oct 34
detector -output, proposed ... ..94 Apr 33
deVices, industrial use , .... 15 Apr 30
diode capacitance .... ..68D June 38
diode voltmeter with movable

anode .. . 50D Mar 37
discharge, below start

'potential . . ... . ,162D May 34
starting voltage .. . ..176D May 32

dissector, motion pletures........8 Dee.88
dynamic characteristic,curves220D July 34
electrometer, 10-17 'ampere 290 Sept 10
eleCtron-beam-bunching,
electron multiplier , ..8 July 38

design . . . . . 6Obl.Julv 35
secondary emission . :10, Nov 35

elements, niekel, manufacture 4 Jan 33
equivalent triode netWorks,,, 51D Dec 36
evacuation measurement 594 Apr 31
eternal -grid, German , Oct 30
factors influencing useful 41fe 390. Dec 32
family tree diagram (ilinstr) ,86 Opt 38
gas -discharge external controlold : Mar 33
gas -triode ...620, MAY' 27

cold -cathode - ,14 May 38 -
German, 1933,3i 2611 Jan -34
glow -discharge amplifier ,282 ;Oct 33
grid -glow, and are ,.diliCharge...183 July 30

measures commutator
roughneSs . 591) Sept 36

grid, new Metal..., .. 54D Sept 23
high -current welder ... .... 27 Nov 36
high internal reSiiitance. .. ..94D Mar 3'4
image amplifier Prokun,

television -,, 8 Dec 38
linage, diseeetor, television

camera . .... Oct 38in diathermy eqUipment 16 Nov 36
Cornment . . 32D Jan 37

inductive output, ,power
amplifier ... z30 Feb 39induatirial control 25 June 36

indnatrial use stirvey.....,;-:..;;.5.,Jan 32'input losses Tilly- 35
inter,3lectrode capacitance, ,,...7113 June 38

. 210 Jan 34low drain, battery receiver....122 nine 30
low -noise, 1-f amplifier 180 Jan 33

reqUirements ....... ...1690 May 32

Si
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TUBE UNUSUAL

l'g-Mo-Yr

- Tube (cont'd)
magnetic -control thyratron,

Permatron Apr
magnetron,Vhf oscillator ......34 Apr
manufacture, evacuation and

gettering .................213 July
manufacturing, plant layout. .630 MayPractice ....................52D Jan

tolerances vs perforniance....44 Feb
measurement, dynamic .......344 Nov
measurements, direct reading
mercury-vapor, protected

Pg-Mo-Yr

Tube Control of high-speed elevators
(illustr) .... ..... ......231 Dec 31

39 Tube control of rubber extruder.118D Apr 34
30 Tube control of temperature in crystal

ovens ........... . ......253D Sept 33
34 Tube-Centrolled candy wrapper,
31 Hall .......... ....... .18 Aug 37
37 Tube -controlled motor, King......14 Jan 36
32 Tube distribution' evils-the remedy,
32 Staff 494 Feb 31

Tube ,eqUipment in indiuitry (listing).
34

35starting circuit ............ 58D Feb 39metal, basing and characteristics
chart . . .. ...........36 Sept 35

characteristic chart .........31 Sept 35
industrial and power...... ..312 Oct 34
Osiam-Marconi .,...........151 June 33
v -t, manufacturing -Prod-esp. -31 Sept 35

Mixer, and oscillator. .......893D Dec 3414 deeign July 36movable anode Mar 37multiplier, cold..cathode, secondary-..
emission ...  Aug 34

inultisection, GT-type ........48D June 39
new type characteristics........93 Apr 33new types 1931.... ..........574 Apr 31
Orthidon, teleVision camera..,, 11 July 39
output, triode -pentode choice.363D Nov 34
pentagrid converter, single

ended .... . . Dec.38pentode, characteristics and
. ... . .. ..... ..12 Apt 30

canwarisen of. Apr 30for high -frequencies 6;0D Nov 36
photoamplifier .......,.---......,224D Aug 33
photoelectric - effect in.. . . . . ..372 Dec 32
photogloW, vacuum amplifier ...17 Jan 32plate circuit theorem... ... ...19 Mar 36
power, economical operation..52D May 38
power -output, auto -radio, LA

type ........ . . .. ....96 Mar 32
tYpe 59 . .....,. . .. ...310 Oct 32

power pentode, receiver use....,576 Apr 31
power, radiation -cooled ........316 Oct 32
problems, inverse method... .:20D Jan 34
quality -control tests Feb 36raw materials used in.....,...104 Apr 34
receiver, and transmitter... ...216 Dec 31

perforMance in circuit........18 Mar 39characteristic chart Nov 34recent British Dec 36rectifier, steel -clad Feb 36tabulation ... ...............35 Oct 36r -f suppressor -grid pentode .10 Jan 32
sales, foreign market......... --92 Mar 32
single -ended, grid lead at "base: .26 Sept 38
supplemental, German Oct 34survey of new tyPes........ -118 Apr 32
television -pickup, iconoscope -188 julY 33
terminology, industrial Sept 38
tester, gas tube, end -of -life -Meter 26 Sept 36

high -power, Mercury -Vapor -248 Sept 33
high -power, thyratron .224 July 32short-circuit indicator July 32universal ,.. Nov 31tetrode, British 65D Feb 35tb.Yratron, magnetic control 12 Jan 35shield grid ...................114 Apr 34transmitting: characteristicchart .... 37 Nov 38emission life ... Dec 38graPhite-anode . ....... .338 Dec 33triode constants, calculation 76D Nov 89types and characteristics,

German ....... ... . ...... 44D Dec 35uhf, new tyPeti 278 Sept 32use of iron for elements.... -124D Apr 34
variable -mu tetrode

characteristics ..... 540 Mar 31velocitymodulated, survey Apr 89voltage regulator; cold
cathode ......... ..... 36D Feb 37wide -band amplifier 38D Apr 39Wundathch detector 118 Apr 32

x-raY, -industrial --20 Jan 88
zero -blab, poWer 'amplifier ..-189 June 30Tube aids photographic analyeis,

Dudley 11 Feb 39
COmMent 57D Apr 39

Tube amplifier equlialent parallel ,circuit,Robinson ... 105 Sept- 31Tube bug telegraph key. .....522D Feb 31 Tube capacity put to work, Hollywood& Wilder ...-...
30 Oct" 35'Tubecharacteriatie .:151 May 34Tube charadteristics chart ...., 80D Nov' 87Tube characteristics with constant..

current envies Sept 87Tube charger used with new batteryfor
hearing aids ..... 44D Feb 37

Tube Classification chart.......158D May 84
Tube control of a -c motore,

RYder Apr 36

Tube exports ...................48D Apr 37
Tube life: 75,900 hours.

(WE 102F) 26 Nov 39
Tithe milhameter for altdrnating

current .... .......195D June 35Tube noise .......... ..... ........26 Aug 37
Tube noise (fluctuation noise) between

150 ke and 15 me ,50D Mar 37
Tube problems at ultrahigh

frequency 50D Deo 38
Tube recorder used in testing enameled

Wire Jan 37
Tube repeats aircraft compass .

bearings July 37Tube static characteristics by
crt. .......... .. .. ....BO July 37

Tube suits settled, Staff.........149 Oct 31
Tube tester par excellence 220D July 34
Tubes did earthquake study 40D Feb 86Tubes as voltage recorders .54D Sept 38
Tubes enter' the automobile plant,

Foivers ... . . ...10 Sept 35
Tubes for generating 18 -cm waves,
Tubes for short-wave transatlantic

phone service, Mendenhall..38 Apr 30
Tubes for ultrashort waves... 270D Aug 32
Tithes help make automobiles,

Powers ....... ..22 June 36Tubes in rubber making.....! 192D July 33
Tubes, Inc. (manufacture and:sales),

Staff . . ....... . . . . .13 Nov 38
Tubes Maintain tension as wire isreeled ..... ......... -293D Sept 30
Tubes measure protecting finishes in

automobile manufabture :.44D Dec 36
Tubes permit automatic weighing in

batches . -. . Mar 32Tubes to fit the wavelength,
Thompson 214 Aug 33Tubes with cold cathodes,

Tuned Condenser -coupled amplifiers,
Cohen .. .............; 340 Oct 30

Tuned radio -frequency amplifiers,
Cohen :................:.21 Apr 30

Tuner, see also type, e.g., Broadcast; F -M;
Television; etc

Tuner, high-fidelity, trf.... ....... 19 Feb 37
variable inductance .........- .22 Dec 37Tungsten treater ...............72D Mar 39

Tuning, avc, off -tune muting.. 326D Oct 34
broadcast receiver, automatic...16 Nov 38
indicator, discharge tube 42D Jan 36gas -tube, avc ................40 Feb 33

saturable reactor .......... 330 Nov 32
tube, crt 42D July 38
using 6E5 tube.. ,....28 Oct 36

permeability broadcast
receiver 158D May 34

permeability, pushbutton
receiver .... . .. . .. 12 May 38

remote, communications
receivers ....... ..... ......14 Dee 38receiver at KDYL 19 Aug 36Tuning by permeability variation,
Langley . ............ ,.8 8 July 31Tuning coils wound on magnetic
cores . 49D Feb 33Turbidimeter, suspension, for
cement 15D. Jan 34water -supply, photocell ......306D Nov 33

Turnstile antenna, Brown ........14 Apr 36
Turntable, see also Phonograph
Turntable, wow detector,

oscilloscope 40D Feb 39Turntable wobble indicator,
Wichart .... .........13 Feb 38

TV, see Television
Twenty million volts required release

atomic energy .. . ... 635D May 31
30-100. me 'signal generator,
20 to 60 me oscillator, Binneweg-12 Oct 36
25 -kw television transmitter at Eiffel

tower goes into operation, 46D July 38
24,000 Watt filter,...............241D Dec 31
Two electronic musical instruments

from Germany .. ....56D Nov 37Two -element band-pass r-i
filters . Moii 12

Pg-Mo-Yr

$250,000,000 Temple of Electronics,
Staff ..... . ...... ....218 Aug

Two practical capacity -operated
relays . . . ... .... . ...35D Apr

Two -stage a -c operated photo
relay 36D June

Two-way horn system, Hilliard....24 Mar
Two-way television (illustr) ..:..100 May
Types Of vacuum -tube

oscillation .............-.194D June
Typesetter, automatic, wire-line.54D Feb
Typical European radio stations, .54D Feb
Typical new French receiving

set 194D June
Typographical errors

(correction) .322D Oct

30

37

36
36
30

34
35
33

35

32

UHF, see also VHF
UHF radio car transmits safety

lessons . . ...... . ... .....42D July 36
UHF region, allocations... .374 July

Dec
3376

UHF spectrum allocations
UHF waveforms, on crt 18 Feb 38
Ultimate nature of electrical

resistance 20D Jan 34
Ultrahigh -frequency antenna terminations

-using concentric lines,
Timis . .....Aug 35

Ultrahigh -frequency diode witb.unovable
anode ..50D Mar 37

Ultrahigh -frequency oscillator ..60D Dec 39
Ultrahigh -frequency oscillators. 46D Aug 38
Ultrahigh -frequency power amplifier of

novel design, Ha,eff ..... -30 Feb 39
U ltrasensitive bridge, Jennings -38D Sept 39
U ltrashort-wave broadcasting 242D Dec 31
Ultra.shoit-wave in Hawaii telephone

service . . 27D Jan 32
Ultrashort-wave link between Lympne

and Saint. Inglevert-17.5 cm,
1,724 me . . 127D -Apr 34

Ultrashort-wave receivers,
Raven -Hart ..... . .23 Jan 32

Ultrashort-wave, transmitter and
receiver .... 322D Oct 32

Ultrashoit waves-and new markets,
Staff ... 266 Oct 33

Ultiashort waves for
broadcasting . .696D June 31

Ultiashort waves in medicine 164D Oct 31

Ultrasonic, see also Supersonic
Ultrasonic, oscillator,

piezoelectric 52D Oct 39
Ultrasonics, chemical change,

cooking . 255D Sept 33
Ultrasonic applications (illustr) 25 Feb 37
Ultrasonics, survey of techniques .7 July 37
Ultrasonic vibrations effect chemical

changes . 20D Jan 32
Ultrasonics and supersonics,

Schecter ..34 Jan 38
Ultra -speed in motion pictures,

Staff ..... ..... . ..7 Dec 35
Ultiavpioalienttianngds infrared identify

.. 515D Feb 31
Ultraviolet intensity

measurement . ..470D Jan 31
Ultraviolet light, detecting -adulterant ' ...388D Nov 30
Ultraviolet (phototube) recording meter,

Wolf
Ultraviolet iays used in food

preservation _ ,....492 Feb 31
Unbalanced absorption in acoustic treat

ment for sound -picture theatres,
Schlenker " May 31

Undesired responses in supeihetei o -
dynes, Langley -618 May 31

Unique 'animated chart...Controlled by
photocells . ....:430D Dec 30.

Unit tube manufacturing layout,
UniverKsaalueramplification&Brindl

. 630 May 31e
charts...

Terman 34 June 37
Universal network chart, Staff. 84 Mar 35
Universal performance curves for tuned

transformers, Maynard--... 15 Feb 37
Universal tube test equipment, Brewster
Unusual barrier cells appear

'Germany .42D Apr 37
Unusual mercury rectifier ,operates at100. kilovolts, .- ,........40D Dee 38
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UP

Up in the air (illustr)
URSI-IRE meeting

.-US Navy's cathode-ray stormindicator ......... .. . .
US Steel reports savings from

furnace control
Use of ignitrons in railway

operation .....

Pg-Mo-Yr

....32 May 37
38D July 37

..133D May 33
phototube
...38D Feb 39
..51D Apr 39

Use of the photoelectric cell inphotometry, Sharp ......243 Aug 30
Use singing wire to measure twist of

shaft ....... .... ........431D Dec 30
Using tubes for tuning pianos...44D Sept 37
Utility service crews using ultrahigh -

frequency radio . . ...40D Jan 36

Vacuum technique,measurements ...... ....120D Sept 31
tube manufacture ..............33 Nov 39

Vacuum Tube, see also Tube
Vacuum -tube applications and relay

circuits in transoceanic photo -
radio, Ranger ....... .....224 Aug 30

Vacuum -tube bridge for measuring X-ray
and ultraviolet ..........163D May 34

Vacuum -tube control for electric
balances, Eastman ......115D Sept 31

Vacuum -tube delay circuits,
Muehter ........... .336 Dec 33

Vacuum -tube device for testing
welds 306D Nov 33

Vacuum tube in stage and mobile
illumination, Breeding ....237 Aug 30

Vacuum -tube microvolt meter,
Woehlisch ...._ 193D Nov 31

Vacuum -tube modulation meter,
Honnell ....... ..........18 Jan 87

Vacuum -tube oscillator used for continu-
ously recording wire diameter,Loeber ..... ....... ........ 70 May 30

Vacuum -tube performance vs manufac-
turing tolerances, Charton-44 Feb 32

Vacuum -tube relays of the grid -glow
type (illustr) ............182 July 30

Vacuum -tube voltage regulator for power
alternators 395D Nov 30

Vacuum -tube voltmeter capable of
standing heavy overloads.48D June 37

Vacuum -tube voltmeter of high sensi-
tivity, Reich, Marvin &Stoll .....................109 Sept 31

Vacuum -tube voltmeter with logarithmiccalibration ...............23D Jan 33
Vacuum -tube voltmeters for a -c

operation 634D May 31
Vacuum tubes and calculating

machines 224D Aug 33
Vacuum tubes in the day's news

(illustr) Oct 30
Vacuum tubes resistance bridge..36D Dec 37
Vacuum tubes with positive grid in place

of thyratrons for electronic
counting 290D Sept 34

Values of Q for various component
parts ........ . .. 126D Apr 35

Valve -operated coreless inductionfurnace ....... 396D Nov 30
Van de Graaff generator...........2 Jan 34
Vapor pressure in oxide -coated

tubes ...... 109D Apr 33
Variable condenser and wavemeter for

high frequencies 697D June 31
Variable -light variationindicator ..... 36D June 36
Variable -mu tetrodes in logarithmic

recording, Ballantine .....472 Jan 31
Variable oscillator (3-10 m) without

choke coils .... .........92D Mar 34
Variable -selectivity superhet . . 47D Feb 38
Variable -selectivity superheterodyne,

Staff 180 June 35
Variable speed motor with vacuumtubes ......... ....... ..192D July 33
Variation of tube capacities with

frequency 164D Oct 31
Vector conversion chart, Gruenberg,

Shoiket, Sussman &
Jensen . 42 Nov 39

Vector transformation chart,
Giacoletto ....... .35 Feb 28

Velocity of sound in paper ....`.105D Apr 33
Versatile level meter, Schumann .13 Mar 38
Very short radio waves, Page....173 July 30
VHF spectrum survey of uses.. 266 Oct 33
VHF technique, component

characteristics ........7697D June 31

VHF -uhf, communication
techniques .. . .. ....666 June 81

Vibration analyzer, electronic for
bearing Sept 30

Vibration pick-up used to balance motorrotors ...................38D Mar 88
Vibrator power supply from dry cells,Roberts ..................214 July 34
Vibrator power -supply

transformer 149 May 34
Vibrator; Staff ..................25 Feb 36
Video, see also Picture; Television
Video amplifier design, Freeman" &Schantz ...............,,...22 Aug 37

Addenda 62D Nov 37
Viscometer, v -t, test.......... 180 July 33
Visual indicator for orchestral

levels Mar 34
Visual tuning of band-pass-Umplifiers,

DeCola 58D Feb 32
Vocal warning when too high or toolow ....................186D June 35
Voder, see also Telephony
Voder, synthetic speech...........19 Feb 39
Voice number calls from dial phone;

Findley .......... . .......424 Dec 30
Voltage control, -d -c generator,

photocell ................86D Mar 34
Voltage doubler tube in novel use-newlight relay ..............124D Apr 34
Voltage generator for short

waves . .... .............162D Oct 31
Voltage indicator, predetermined..80 Mar 34
Voltage limit control, telephone coin

box .... ... . . . .. . . .......290D Sept 32
Voltage -measurement, small,

electronic 52D Aug 38
a -c millivolts . .... 50D Dec 36

Voltage recorder, gas tube 54D Sept 38

Voltage Regulator, see also Power Supply
Voltage -regulator, a -c, saturable

reactor ....................14 July 37
a -c, using 874 30D Aug 37

v -t .......... ......315D Nov 33
electronic, for lamp ._36D Sept 36

for photometer .. ..... 352 Nov 84
improving 26 July 38
in power plant 354D Nov 34

glow tubes ..... . . 127D Apr 34
Kathetron tube 26 Sept 37
monitor, phototube ... . .. 418 Dec 30
photo printing ...............39D Dec 37
power alternator, electronic -395D Nov 30
three -winding,

Ward -Leonard 164 May
thyratron, for alternator 132 Apr
v -t, fundamental circuits 56D Mar

low -current . . .... 19D Jan
neon reference 48D Mar

Voltage regulator applied to an
amplifier, Waltz ......... 34D Dec 38

Voltage regulators using magnet:c
saturation, Way ..........14 July 37

Voltage stabilizer ... . . .......44D June 37
for time standard ............388D Dec 34

Voltage supply, rectified a -c,
laboratory .. . .. 93D May 30

Voltmeter, see also Meter
Voltmeter, a -c electronic with

feedback 33 Sept 38
electronic, first application . 15D Jan 33for welding ...  ..  .... -82 Mar 35
electrostatic, low voltage ....252D Sept 33
peak, diode -triode ..,....... 322D Oct 34rectifying ..94D Mar 34sound recording Aug 38Push-pull stabilized ........ 46D Dec 38r -f power 30 Feb 36
scales,a-c and d -,c, Similar... .55D Feb 34v -t, a -c operation.....:-:.... 634D May 31

bridge circuit ............ . 80 Mar 14
bridge measurements ... 38D July 39
double -grid circuit .... .142D Apr 32
dynatron . . . ..... .......623 May 31
high -sensitivity..... . ..109 Sept 31

8'7D Mar 34
.-.26 Nov 39

...42D May 38
...IRO July 30

logarithinic
millivOltxneter
multiplier

multirange

. ............
resonant Circuit

Metteurernent 48D June 37

32
32
39
33
39

selfoheoking 60D:Jim° 39
singla.Abittery ............296D 'Sept 32
thermocouple input ......190D June 35
With,probe .......32D Aug 86

Volt ohxsi-micr`oammeter .d c,
eedliack ... .. . . ... ..16 Sept 38

Volume. Campressor, for
broadcasting . .. . .. ...:15 June 36
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Volume 'Control, see also .ANC; Gain;Control
Volume control, acousticcompensation .630 Nov 32

acoustically compensated 83
inspection, crt. 180 July 33
v -t, inductive . . ..... 40D Sept 39

Volume control characteristics 20D Jan 34
Volume expander, audioamplifier ...... ....... Mar 86

automatic; broadcasting ..., 184 June 35
phonograph ........... . . .. : -.14 Nov 35

Volume expansion 40D Aug 36
Volume indicator,--attenuator;

Carter July 32
Errata .9 Sept 38

Volume indicator, .iiingle-tube, audio
monitor ........, 88D Aug 38

Volume indicator with linear db
scale ... ... 58D Jan 38

Volume- linifter, Shea ffer....'.....20 Dec 37
Volume of auto -radio increnses with

speed of car,' . . . .... 50D Nov 37
VU -DH (correction) .............9 July 39
VU-DB relationships (graph)

Hales .86 May 39`
Addenda.. .'9 July 39

VU Meter, see also DB Meter; VI Meter

Watch regulator, comparator...227D July 34
Watch ticks analyzed to locate

errors 220E July 3
Water-cooled lighting for.

television 4., ...48D Oct 39
Water cooler, autorriatfo'ira,li4..389D Nov 30
Water cooling systeM,..-for power

Water softener control,
phototube ...... 34D Oct 38

Wattmeter, low-level,
electrostatic .......... ...28 Mar 36

Waveform, on crt, at uhf .18 Feb 38
Waveguide, see also Microwaves; UHF; etc

uhf transmission
line ....... . .....59D Sept 36

Wavelength measurements with ultia-
avemetei, absorption, ultrashort

waves .. -350D Nov 32
W

. . . .311D Nov 33
W averneter, high -frequency, special

capacitor .............697D June 31
short-wave, v -t ....... .... ...606D Apr 31

Wavemeter for decimeter waves.45D May 36
Wavemeter for decimeter waves.40D Aug 36
Wave trap 33D July 31
Ways to improve the US patent

system, Staff ... ...........9 May 38
WBBM and KFAB to be

synchronized 54D Feb 34
WCATJ's photocell organ,

Staff . . 157 May 14
W CAU's Photona organ........123D Apr 35
Weak -signal demodulation by a strong

carrier, Appleton May 32
Weatherproofing, see also Hermetic' Seal;'"

etc
Weatherproofing audio

transformers 46D Dec 37
Web control of printing press .102D Apr 33
Wehnelt cylinder in relation to electron

direction ..... 141E May'39
Weighing, batch, photocell

control ... Mar 32
continuouid, phototube 60D Feb 32
limit control iphototube.. 40D Oct 37

Welder, control, spot welding....66D May 37
high -current tube ..... 27 Nov 36
ignitron control ...... 63D Feb 37
recording secondary currents 16 Dec 37t306D Nov33arc -voltage monitor 48D Apr 18Welding,

got v -automatic monitor 39D Jan 36
capacitor discharge 105D Apr 33
StrObotron, starting .... 18 Mar 37
thYratren, tube manufactnr0,180 July 33
iteing.:Strobotron ...... . Feb 37eleCtrenic -thiiers ....... May 36

electronic voltmeter Mar 36
Kathetron Sept 37
surge current meter .42D May 37
timer, using rotating' ths"It......::48D Mar 37

Welding and voltage control using
ICathetrons, Craig .....26 Sept 37

-C-27



Electronics Cumulative Index 1930-33

WETLESS ZWORYKIN

Wetless. .(caprieitors) Aug 35What a .patent lawyer should do
for you, Toulmin . .72D -Feb 39What about 1937 ?; .Staff . -.7 .T£1.11 87What .are the costs for police radio.
systems?-the facts and fig,ores, Fink 372 Dec 84

What's new in radio? Staff 16 June 38 What's new in radio for 1936'7.,
Staff 35Sept.

What's new in radio' sets? Staff -.....9 ,Aug as
What's tirrie-to a hog,? Stubble -

Wheat storage and ultrashort
waves 531. Apr 37When meters blow, Fohr 22 Jen 37When will radio sets be styled for
sales appeal?, Teague Mar .33Where television stands today,.
Staff ....... ....671 June 31Why electronic made sand -papercuts better . . 187D June 34Why is the radio industry in the
red?, Staff .... -578 Apr 31Wichita, Kansas, police loud
speaker , 481) Feb 34Wide -band 'television amplifiers,
Eilereist . 16 Jan 38Wide -band television amplifiers-II
Everest . ". 24 May 38Wide -band tuner, Weeden . 19 Feb 37Wide -range' ciscillators ,..56D Feb 39Wide-tange Wheatstone bridge,
Avias . ,.381 -July 39

Pg-Mo--Ti

Widening range of televisionbroadcast .............. 5113 Apr 37
winding the universal coil,

Siinon ................ . 22 Oct 36
Errata.... 52 Nov 36

Wire, characteristics, r -f
hookup .................257D Aug 35gage, resistance chart ... 232D Dec 31insulated, In receiver, charac-
teristics .... . . . 18 Jan

tester, for enamel insulation -36D JanWired radio ................. . 26D Jan
Wired radio system used by Dow

Jones service .. .381) July
Tir3Z's new tower proves in, Staff -21 Jan
WLW installs blind spot antenna

array --aimed at Torontoarea, Staff ....152 May 35Volk of engineering division of
BMA, Baker & Graham....78 Mar 35

World broadcasting system
Berlin .......... .......163D May

Weild radio convention papers. ,61D Feb
World's largest tube (illustr) .191 NovWow indicator, turntable.. 13 Feb
WPA interference project ..66D Nov
WS0C's Pack -type transmitter,

Carter . ............... 29 Apr 39WTAM gets aluminum gas -filled
eoaaial transmission line .661 Feb 3.9

WTAR directional array, Brown.38D Jan 38
WTMJ prepares four -Stage pickup

for golf broadcast........400 Sept 35W2XE short-wave transmitter,

34
37
34

36-
37-

84
39
31
38
36

AUTHOR INDEX

x

Pgalo-Yr

X-ray, see alSo Radiography
X-ray, control, by oil pump

Spiced . .... 52D July 38
diagnosis, scanning tech-

nique . . . 2531 Aug 34
equipment and techniques . ;.56 Feb 32
:filament-conti ol, instantaneous

54D54D Feb 39
industrial practice 7 Feb 36
tube, hot cathode . . ... 24D Jan 38
tuned -transformer, gas-insu-

. fated .

249D
DD AFuegb 8309

X-ray for boils
X-ray inspection,. flume Welds -154D May 34
X-ray photography of indirectly -

heated tubes 55D Feb 33
X-ray tubes for industry, Isen-burgersq Jan 38. .

X-ray used to study internal de-
fects of fruits and vege-
tables ............36D Feb 37

X-rays and metal radio tubes,
Woods 1900 June 35

X-rays in testing tubes (illustr) :.323 Oct 30
X-rays produce new species 198D July 80

z
Zero level, Weeder ..19 Oct 35
Zinc silicate phosphors .. 69D Aug 89
Zworykin's iconoscope, Staff 188 July 83

ABRAHAM BERNHARDT

Abraliani, G. B, & RusSell, Simplified inductance
A:neve:1i, / G , Audio -frequency CorriPensetion methods., -Dec-224Affel, H. Chinn & New *-1. and iefeience level....28 Feb
Aiken, C, 13,, Interference from shared,:frequencY breed -

31
31
39

31Should broadcasting occur in the 500-550 kc band? Oct 36.Timedelay effects in synchronous 'bioadeasting 124 May 33Albert, A. L & Beckendorf, Low-level wattmeter 28 Mar 36AlexanderSoir, E F W., Electronic. engineeiirig . . .25 June 36Thyratroris and their uses 8 Feb 38AnderSon C. A, Portable sound measurements L.. - . 26 Apr 36AnderSon, , Freqteacy characteristics of 'pieaoeleetrieoscillators . . , ...22 Aug 38Theoty of electron oscillators
: . -  -.9 Aug 36Andrew, V,, J_ Applications of concentric transmission

hues .40D Mar 37-.Economics in broaddast equipment design. ;. 400 Sept 36Filtering for doable radiation . ... .13 Oct 33Andrew, V J , & MCGregor, Low-cOst wooden roast . 460 May 36Appleton i :E. V., Weak -signal demodulation by a ;Strong
Arndt, J P,& Williams, Crystal microphone design for

flingle-ditection pickup
, -..343 Aug 35Atska, H., SuPerregeneration of an ultra,short-Nave

receiver , :461 Sept 35Atkins, W. R. G, & Poole, PE cells for light niesSiire-
Aiied J Wide -range Wheatstone bridge -...- July 39

B

Babat, & LosinskY, 'Surface hardeningt new job fortransmitting tubes
. ,,441 Jahe :38Be,biLts, V. A,, Broadcasting on 546 kc., . . . , ,32D.,Tan,,::Generating .niodirlated microwaves .........500 lune 88Bagno S & Batnett, Cathode-ray phasemeter- :24 Jan 38Bagno & Egert, Liaear.modulation by a 65-tube...L16 Jan 34Bahl' ; E:, & Thomas, celd-cathode gas -triode. 14 May ,38Baker, A. photoelectric effects on neon tabes...., .52D Sept, 39Baker," W. R. G Building ,an engineering organization ,.62 May 30',,..Stimulating the sngineer

Bab.er, W It G , D -C inverter for iaclioreceivers 152 Oct 31.Baker, W. R. Fitzgerald & Whitney, Electron tubesin industrial service . . .. ,.. 581 Apr 31uses of electron tubes . .  ,467 Jan 31PcrSeer control by means of phototubes.. .. .632 May 31Baket, W R. G.. Graham, Work of engineering division
Baldwin; J. M. Remote receiver tuning at KDYL 78 Mar 35
Belli A Phototubes save coating metals .1488

AugNov

3886Ballantine, S., Electronic voltineter using feedback 33 Sept 38Variable. -mu tetrodes in logarithmic recording.. 472 Jan 31Bamford, H. S., New television projector 25 July 88Berber, A W Diode -triode peak Noltmeter .3220 Oct 34.New impedance measuring deuce . . . ..... 194D July 33.. Resistors at video frequeneies
. 38D Jan 39Simplified liatinenic analyzer

. _374 Nov 30Bareias, M , Aatomobile tube of increased output (LA.) -.96 Mar 32Barfield, A' , 'Dynamic -speaker design -Part I. .. 188 June 32Dynamic speaker design-Part II
, 257 Aug 32Barnett, A Bagno, Cathode-ray phasemeter . ...24..Jan 38Barnett, L W., Microphone switching systems for broad-cast stations .. ... . . .... *152 May 34Bartlett, F Simplified dnal-diversity radiotelegtaph

. reception ... . .. . .  ..., ...., 48D Aug 39Bartlett, G, Coati -tilling, street lights and water heatersby carrier currents .:: 981 Mar 32Ttradiating seeda speeds up flowering of plants 2600 Aug 32Batch er.Re. R., Application. of piezoelectric toreceivers
Baumzweiger, B , New unidirectional microphone .32D Feb 39Beatty, R. T.., Two -element band-pass r -f filters 3500 Nov 32Bechbeiger, P, F , CornPuting reactance attentatian':....,39 May 36.33eukItuigdcirh -ft audio reactors . . . . May 36F., & Albert, toW-level wattmeteri .. ......... Mat 36Becker, J. A.., Role of barium in vacuum tubes .390 Nov 30Beggs, & Metcalf, All metal receiving:. tubes
Begun; manufacturing technique ....., May .35.

Magnetic regarding ... :Sept 33.Belay, - H , Noiseless recording with double-triangle slit, and. double-cathode photocell ......142.11aY 34
Bendz, WI). 'I!tao6olon-atdceorubttreske"tghlinnggs.

"ria.
NOV 33

14 Feb 38ti onto deer. :oneneta . , . L. ..Benner, H. Putting Public address to weilt. 25 Dec noBennett P C Bid and asked communications. 12 Apt:86.....Electtic-eyelag 'telegrams
L , 22 Mat 36Beranek, L. LL , Applications:of capper-okide rectifiers...,15 July 39Bernhardt, C. P.., &,,Brady, Electronic voltage regulator

Jan:pi:1W ,114111:),McINTEr-VICTRONlcS MEWL GUIDE
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Bernhardt, C. P., & Kilpatrick, Electron -tube voltage
control for photometry 852 Nov 34

Bickley, E H., Johnson-Rahbeck effect 51D Jan 28
Binnerseg, A. Jr., 60 to 100 cm oscillator design.. .... . 36D Dec 87
-.60 to 100 megacycle oscillator............. ... . .. .29D July 37

20 to 60 me oscillator 12 Oct 36
Blakey, R. E., Network resistances for balanced attenu-

ators 33 Nov 85
Bloch, I., Applications of electiomc engine indicators-

a new use for tubes .. - . ........ ... ..212 July '35
Borsody, F., New York City's fire boat ...............

system ... .... .... -.,...10'-Apr 38
Boucke, II., Automatic public address amplifier volume

level control 45D May 86
Bousquet, A. G., Improving regulator pe.rioimance . . ...26 July 38
Boilers, A. F., Photoelectric tubes as limit switches in

sheet mill . . 64D Aug 31
Bowie, R M, Cathode-ray waveform distortion at ultra -

nigh frequencies 18 Feb 38
Boyle, H. G. Highly flexible v -t voltmeter ..... .... ...32D Aug 36
Brady, R. R, & Bernhardt, Electronic voltage regulator

for lamp testing . 36D Sept 36
Braman, V. T., Glow -lamp sound -on -film recording. . 679 June 31
Breeding, H A , "Vb.cuum tube in stage and mobile

illumination 237 Aug 80
Breisks, J v, Industrial uses of photocell 74 May 30
. . Photocell as applied to industrial problems... .....227 Aug 30
Brewer, F T , Cathode-ray oscrllograph timing axis 222 Dec 31Brae er, G H Automatic remote amplifier 21 Nov 38
Brewster. 0. H., & Mayers, Ulm ersal tube test equipment 198 Nov 21
Brickm edde, F. G, & Scott, Photoelectric cell thernao-

regulators 46 Apr 80
Briggs, H. B., & Ives, Photoelectric properties ofextremely thin films of alkali metals, .. .... .45 Apr 30
Briggs, T. H., Factors influencing the useful life of

vacuum tubes .. . .39D Dec 36
Brindle, R., & Kauer, Unit tube manufacturing layout..: ,630 May 31
Broehhu2.sen, W C, Practical metal detector 17 Apr 38
Brown C B-, Resistance -coupled amplifier for tele-

vision ..... 266D Aug 32
Series modulation for television transmitter 263 Aug 32
Simultaneous traces with cathode-ray oscillograph.170D June 83

Brown, G C., & Stansbury, Device for temperature regu-
lation of mercury-vapor tubes . ..... ...... ...104D Apr 32

Electronic phase -failure relay 46 Feb 83
Brown, 0 H., Radial .ground system chart.... ... . ... 33 Jan 38.. Turnstile antenna . - 14 Apr 36WTAR directional array 3833 Jan 28
Brown, H A, & Knipp, Power detection characteristics

of pentode tubes . . 126 Apr 32Brown, S L, Kluge, Lincich, Webster & Harris, Piezo-
electric measuring devices 116D Sept 31Brown W. J., British vision receivers-I . . ..... .26 Dec 39Browning, G H., Neon tube condenser tester ..........22D Jan 35- Reducing men -made static . . . . ..... '.......366 Dec 82Simplified calculations on =title/lading trans-
formers . . . . . .. - ......... ...... ... .46D May 39Browning, G H & Haskins, Suppression of auto -radio
noise ... .. . .273 Oct 33Brumbaugh, J lit, & Vance. Feedback d -c meter 16 Sept' 38Bucklin, K G, "Miniature battery tubes 27 Nov 39Bunting, T R , Pitch control' for an electronic musical
instrument 287 Sept 82

Errata 322D Oct 32Burnell, L G , & Schwartzmann, Superheterodyne tuning
condenser design-for use in inultirange
receivers . . 180 June 84

C

Caldwell, C W , & Harrison, Modern beat oscillator.. ...50D Nov 39
Caldwell, 0 H, Broadcast station power and 1931 radio

set sales 412 Dec 30..Electron tube-a universal` tool in industry (listing) -10 Apr 80
....Some prospects for the electron tube In power trans-

mission . . . .. . ... ......... , -324 Oct 80Carlson, R W., Automatic adjustment for modulatiOn40D
indicator .

....Electric timing device ...... Oct 38....Practical remote amplifiers ............ ..............25 Aug 88
Errata......7 Oct 38carpenter, C m, & Page, Producing artificial feyere.. .68 May 30

Carson, R W, Grid -glow micrometer....... June 32Machine designer looks at electronic industrial con-
trol . ..... . ......... . . . . May 34Carter S. G , Volume indicator-attenuator.............22 Tilly 88

Errata ....9 Sept 38Carter, S. T, WSOC's pack -type transmitter... .... ......29"Apr 39
Cassidy, D, Engineering applied to packaging. ... . . -.558 Mar 81
Chaffee, E. L , Power tube characteristics- 30' July 87....Power tube characteristics....... . .... . . June 88Small -signal detection ... 641 May 31Chamberlain, A. B , Broadcast transmission progress at

CBS . . . .... May 24Chance, B., Electronic control for ship june 39Charton, W, Vacuum-bibe performance, vs nianufacturs
ing toleranceis . ... . . ..... .....44 .Feb 82Chase, H, Metals in radio. .... . . ......12 Oct 37

....Modern radio plant praCtice ........... . .; .... . . . .. . 39....MoVie in Ward . . .. . . . .... Jan 39

Chase, H., (cont'd)
. New plastic materials for cabinets .:26 Nov 37
..Plastic cabinet design . .. ............16 June 39

... Properties of plastic materials, Mar 30
..Resistors and condensers in mass production 28 Sept 30
.Stripping cotton and silk from Wire ends............613D June 89

Chinn, H. A., Reverberation control in broadcasting... ..28 May SS
Chinn, H. A,, Affel and Morris, New v-1 reference level...28 Feb 39
Chinn, H. A., & Moe, Program -failure alarm for broad-

cast stations ....... .. . . ..24 July 39
Chinski, G. D., Multiplying the range of vacuum -tube

voltmeter -
..42D May le

Church, L., Phototubes perforate US stamp . Sopt le
Clarke, A. S., & Schuttig, Broadcast transmitter dhartis.

teristics, survey of 36 stationa.;41., .37$ Dee 34
Clarke, J. L, Measuring four -pole netmairkei., .....,31 July 21
Clement, A. W., Relay contacts-their ailments 29 Dec 3S

Addenda..... 52D Feb 39
Code, S. A.,Jr., Supermiclget radio transmitter for tra..ck

big Meteorological balloons in inclement weather.21 July 31
M. Soviet Russia's five-year plan for radio. -;.643 Mar 11

Cohen, L:, Tuned condenser coupled . . Oct ao
... Tuned .radio -frequency amplifiers- . . . . ..21 Apr 30
Cole, I. E., &,'Cartis, Rapid -record oscillograph....,....,.70 1.ug 31
Conway, T. 111. Costs in radio -tube manufacture .222 July 32
Cook, E. G., Low distortion limiting amplifier .... ...28 June 39
Cooper, B., Photocells control Detroit bridge traMc.....114 June 30
Cornell, J. I., & Baker, D -C inverter for radio reitelvere..162 Oct 31
Coinell, J. I., & Wolff, Acoustically eompensated entente

control for radio and phonograph -.60 Feb 31
Craig, P. H., Kathetron-a control tube with external

grid . 10 Mar 33
..Oscillations produced by gaseeus diodes 630 May 31

Welding and voltage control using kathetions ...,....26 .Sept 37
Crawford, J. D., Aspects of standout-signal generator

design .... ... . . . .46 Feb 32
Crossley, A. Iron -core intermediate frequency trans-

formers ........298 Nov 33
Curran, G. W., Frequency monitoring -unit for. tales-

broadcasting stations 22 Jan 39
Curtis, A. M., & Cole, Rapid -record Aug 31

D
Dart, H. 144., Tests to insure-- tube -Feb 36Davis, R. F. Television scanning-a survey .. - 30 Nov 35
Dawson, Z. W., Simplified eleetronic units control th eatre

lighting .. .. _. . .... . . ..3230 Oct 34Day, J. R., Receiver *for frequency modulation.......-,32 June 39
Day, J. R., Si Rusaell, Practical feedback amplifiera.........16 Apr 37

Errata. 7 Oat 35Do Cola, R., Dynatron vacuum -tube voltmeter ......023 May 31. -.Visual tuning of band-pass ..... ,081) Feb 32
De Cola, 11.,, & D'Orio, Bass compen.sittion design chart...35 Oct. 37
Deeley, P. M., Electrolytic capacitor testing in 'mediae-

tion , - 276 July 3:7Deeter, E. L.' dolor matching in the paper industry."...18 Sept 38
DeForest, L.,DeForest's invention Of radio knife in 1907..850 Aug 31

tube .as a saver of - ,.....293 Aug 30Dellinger, 3. II., New solar radio disturbance-. . . ....25. Jan 36
Denningtom A. R.. Delivering electrons outside the tiae...294 Sept 30DeTar, D. R.. Radio Program preselocter. - 16 Nov 38DeWalt, K. C,, Linear rectification..., . Aug 34...Study of high=froquericy ... ; . .....;339 Nov 22Diamond, H., Radio system for landing aircraft during

fog . .. ..15S JuneDiehl, "VZ. le, 'Standard mierovolter using 2nd harmonic
prl

, .3230 00..32Die tsch, C. G., Antenna .... Sept 85 ...,.Sempress,ion of transmitter harmonics,- Juno 33
July, 33..Terminating coneentric lines Dea 36

Dinamitik, G, L., Etsrnal Itti Apr 37Ditrunick, G, I. & Behar; Noiseleae recording with dotible, 
triangle slit, tad double -cathode photocell:. .1'40 May 34

Dingley, E, N., Jr., Analysis or efficient niodulation.,,...78 Mar 84D'Orio, P.Di& Cola, Base compensation design chart',...38 014'37,Dostal, 10, Electronic church eh .....19 Aug .39.
Dreher, C.,' Control of sound quality 'in pletureOrodimtlon.',10 Tan 33

..Progress in sound pictures..."... Progress in sound -picture reenriling
7 Juno $6..Sound tricks in picture production 171 Nov 30Dreyer, J, F,, Jr Beam power output ..... Apr 30

Gaseous discharge tubes for radio receivitc Fob 33Dudley, 31., Amateur receivers of adVanced- deeign......, 21) Dec 36......Broadcast. station statistics .Tan 87-Developments in 1988 receivers. .,13 Aug 37....Electron tubes in New 35,News pictures. by wire .... ........ Nov 37.,..Radiophoneservice for Mar 39,,,,,Relays for tube 18 May 38....Silver anniversary Institute of Radio Ensiineers..., 11 May IT.Time telescope . Sept 39..Transmitting tut chart 37 Nov ;Is...,Tube aids photographic " . 11 Feb 39
.... 67D Apr 3°Due' no, B., Constant-fiequency,stmerlieterodYnO.:1-:anovpr.38D Ang 39Duffendack, '0. S., Randolph & Wolfe; -Electren-einitting
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tiers for radio stations . .... Jan 34
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Duttera, W. S_, New coaxial transmission line at WTAM. SD Mar 39

E
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....Directional radiation patterns .... . 29 Apr 36
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. .
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electric measurement .. , . - , ... ,',..... , .. , ..320 Oct
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....Television i-f Amplifiers . ... . ... ... ... ., 20. June
- . 'Television receivers . .
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Farrar, C. L Measurement of class -B amplifier
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Fisher, C. B., Frequency comparison with the cathode-ray
Doseillograph , , .... . . . ..... .310 Nov
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,23 Sept

Fitzgerald, A. Petoseope... .... .. -.,26 Oct
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690 Apr

Franks, C, .11, Laboratory oscillator for receiver testing, .668 June
....Measured input losses of vacuum tubes ... . _ - ., ...,222 July
....Output meter for testing radio receivers. , , ,190 July
..60-rnc mope. .. . . ... 33 Oct
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Freeman, R Ti,, Improvements in AFC circuits, , .20 Nov
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Freeman, R. Ti, & Schantz, Video amplifier design 22 Aug
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Garman, G. W. Thyratron -d-c motor .control - 20 June
. 24 Oct 89Gardner, B. C., & Larson, Image dissector..
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' - receivers ..-...... ..,....- .. . ..,... .... ,. , ....... -2.54 Aug 32. ,New voltage quadiupiet,

.. ,, ... ... .. .. ,.. ,....... , - ..., 60 Feb 32deorge, E. E Relays in tube output circuits. , ... , , ....... ,19 Aug 37George, W. D, & Hall, Precision condenser calibration
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. . ........ .....117 June 301Gilbert, R. W., Direct current amplifier for photocell
applications ... , .. ., , ......... ... .....44D Jan 38-Glover, B. P., Audio -radio distribution and control circuit, .155 Oct 31....Buying radio materials by specification-..., ..... , . . , .16 July 31,Record -saving pickup 31 Feb 37 R -F impedance -matching networks ..
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teistIng ..........,.... ...  . _ ...... - .. _ ... ...  . 600 Feb 31Glover, R, P., & Hunter, Loudspeaker deflection
measurements ,... ... .. ..... ....... .., ..  ......474 Jan 31Godsey, F. IV., Jr., Electrolytic condensers for radio use -596 Apr 21Goeth, J. E., Dynamic loudspeaker design. . , - .66 Aug 31...,Dynamic- loudspeaker design-II

- ... _112 Sept 81Golden,- N. D., & North, Sound equipment sales abiroad,..11 July 31Goldman, S., Shielded loop for noise reduction in broadestreception
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'Sept0
Oct 38Goldman, S., &..0Ison, Calibration of microphones- 106 31-Goldsborough, T. R Patents practice essentials...... ... ,- . SS Sept 86Goldsmith, A. N., Music of the electron..

. , ,., ,- .. -270 Sept 80-,.. ,Plan to eliminate radio interference ......... ....., 370 Dec 84.
Goodhue, W. ,31., 'Equivalent circuit for tetrodes and
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Goodwin, 341D Dec 83
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W. N. Jr., & Miller, R -F resistance .of copper
..38 Feb 36'Graff, J, W., -Electronic voltage relay, ............. . .. - ,- .80 Mar 84-Graffender, W., Kleen & Wehnere, Distortion factor and
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conversion chart .... .. .....

.

- . ..--....Electronic fader 58D Feb 36
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Ha-eff, A. V., Ultrahigh -frequency power amplifier of
novel design .................... ....... . ..... -SO Feb 89

Haefner, S. J., & Hamlin, A -C operated beat oscillator .20 May 36
Hales, F. B., VU-DB relationships (graph) ........., ... . . 36 May 39

Addenda 9 July 39
Hall, E. L., & George, Precision condenser calibration at

radio frequencies .318 Oct 34
Hall, F. A., Tube controlled candy wrapper... ......... 13 Aug 37
Hallberg, S. H.,Short-wave therapeutics 32D Jan 37
Haller, C. E., Knowles, Phantom (tube) tester 248 Sept 33
Hallman, L. B., Adjusting the class -B linear power amplifier

-in broadcast station equipment 219 July 35
....Practical volume compression 15 June 36
....Selecting loud speakers for special operating

conditions
....Simplified attenuation network design 150D Oct 31
Ham, F 11, 3700 Sleuths . ... ... 11 Oct 36
Hamilton, H G, Radio tube noise ........ ........ ..... ..26 Aug 37

E W , & Haefner, A=C operated beat oscillator...20 May 38
Handrek, 11 , New insulating materials for radio

frequencies 162D May 34
Hanly, J 11 , Electronic interrupter....... . . 35 Nov 35
Hansen, E H., Glow -lamp noiseless recording 177 Nov 31
Harmon, R N, Applying police radio ... ..22 Oct 37
Harries, J 11 O., Critical distance tubes 33 May 36

Errata.. ..48D July 36
Harris, S., Kluge, Linckh, Brown & Webster, Piezoelectric

measuring devices . 115D Sept 31
Harrison, A. al., Grid -glow tube measures commutator

roughness . ....... . .. 59D Sept 36
Harrison, C. W , & Caldwell, Modern beat oscillator . 50D Nov 39
Hartman, H. W., Thyratron-controlled voltage rectifiers...43 Feb 33
Haskins, R. L, Condenser -lead resonance chart 36 Aug 39
Haskins, R., & Browning, Suppression of auto -radio

noise 273 Oct 33
Hathaway, J. L, Effect of microphone polarity on percentage

modulation 28 Oct 39
....High -frequency pre -emphasis . 29 Nov 39
Havens, B. S, Machine throws out bad beans. .... . .. ...197D Nov 31
....Robot humidifier actuated by moisture on window

pane 61D Feb 32
.Rubber conveyors are synchronized by tubes 21D 32

Hazeltine, A., Deflection control tubes . .. . . ....14 Mar 36
Headrick, L B., Taylor & Orth, Cathode-ray tubes for

oseillograph purposes .. 332 Dec 33
Hein, C. C.,Wilson & Hitchcock, Matching colors of samples

at three points 342D Nov 82
Heller, J. L, Methods used in electrical prospecting 184 Nov 31
Heller, R. E, & Lyons, Direct -reading vacuum -tube

millivoltmeter . 25 Nov 39
Hellmann, R. K. Modulator bridge 29 Mar 38
Helt, S., Measuring resistance of broadcast antennas 45 Feb 34
Henney, K., Characteristics of American electronic tubes

(chart) 308 Oct 32
....Characteristics of variable -mu tetrodes 540 Mar 31
....Coming industrial markets... ....... . . .. 288 Sept 30
....Engineering trends in receiving sets at Atlantic City 176 July 30
....Temperature control by electron tubes 183 June 34
....To clear up the confusion about two kinds of

pentodes 40 Apr 30
Henry, C. C., & Stemm, I -F transformers, cost vs

quality . ..... ........... ..... 97 Mar 32
Hess, W F., Color sensitiveness of 'photoelectric cells....220 Aug 30
Hesse, H. R, Six -place LC product table 31 June 38
Hesselberth, W. M., & Reich, Cold -cathode amplifier

tube 282 Oct 33
Hilliard, J. K , Definition of standard reference

systems 192D Nov 31
....Notes on audio -frequency measurements 506 Feb 31
....Reverberation control in motion picture recording.. 15 Jan 38
....Squeeze or matted track_ . _ .23 Oct 38
...Theater sound reproducing system standards 46D May 88

....Two-way horn system ....... ........ . .... ...........24 Mar 36
Hitchcock, R. C., Simplifying dynamic tube curves 220D July 34
....Traffic controlled by light beams. ........ . .. 515D Feb 31
Hitchcock, R C., & Osbon, Design of output transformer..381 Nov 30
....Output transformer design-IL.... ...............427 Deo 30
Hitchcock, R. C., Wilson & Hein, Matching colors of samples

et three points .... 342D NOV 32
Hoag, J. B , Condenser discharge chart 20 Sept 37
Hodges, A. R First iron -core -coil receiver Stromberg-Carlson

Model 68 . 158D May 34
Holden, D H., Electronic control of complex auditorium

lighting 368 Nov 30
Hollands, L. C., Circuit design related to tube

performance ... . . . ............... .........,.....18 Mar 39
....Equipment for testing radio receivers in production :545' Mar 31
Hollmann, H. E., Spherical tank uhf oscillator . .26 Dec 88...Triograph ............ ......... ..... Jeri 38
Holloway, G. C., Electron -tube time -delay relay....:. .220 Aug 33
Hollywood, 3. M & Wilder, Tube capacity put to work....30,0ct 35
Holmes, L. B , Resonoscope . . .... . . 27
Holmes ;R. M., Photo-emf cell characteristics.......,.....28 Apr 87
Holmes R. S., & Engstrom Television deflection circuits .19 Jan .39

:,.Television 1-f 'aline 38..Power for television receivers... ......... ..... ......22 Apr 39
 ...Television receivers 28 Apr 38
....Televiiiion synchronization .... 38.

v=f (picture) ... . . Aug .88
llonnell, P. M., Vacuum -tube modulation meter 48,Jan 37
Hoppe, W. H., Permanent magnets for electronic

instruments ...... May 31

22 Nov 38
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Horn, C. W,, Importance of phnee control in
synchronizing Dec 30

..Proper sites for broadcast Mar 88
"Lorton, J. W., Electron tubes in scientific measurements -18 Apr 30

.Electronic cardlotachometer ........... ... . .. ........14 Aug 38
Slouch, H. W., Life test for'condensers.................114D Sept 31
Hough, C. W., Cold filamentless radio tube , Nov 31
Houghton, E. W., Class -A, push- pull calculations.- ...,18 June 87
Houston, W. V" 0u:intern theory of photoelectric and

thermionic.effects in metals:.. 44 Apr 30
Howe, K., Automatic voltage regulation.....,. _164 :May 32
Hubbard, H. D., The electronic structure of the.elernents-330 Oct 30
Hull, L M., Code (NRA) and the Engineer..  ...246 Sept 88
Hultberg, C. A , Economical design for radio, set

transformers  Sf'pt 34
.Economical design for radio set transformers, ...310 Oct 34

Hunt, r. V & Pierce, 11P6.A.: Radical departOb inphonograph pickup design .............. . .. ....9 Mar 38
Hunter, T. A., & ,Glover, Loudspeaker deflectionmeasurements .... ...... . .... -474 Jan 31
Hutcheson, S. A. Graphical harmonic annlysis.. .. . . Jan 86
Hutchins, G. F., 'Teating of sound -picture channOls.......502 Feb 31

Ing, G, Simplifying b -c operators' job.... , -  . ,24 Sept 37
Ingebretsen, R. E., & Terrean, Output transformer

(frequency) response 80 Jan 30
Irby, F. S Developments in automatic record changers..684 Apr 81

Economic evolution with the Introduction of sound
pictures :.. i .30 Apr 30

..,,Home talking movies, .... , .. , 276 Sept 30

....Sound -picture industry abroad... . . .. . . .........193 July 80

....Statistics of the sound -picture field.... .... ....la° June 80

....Supply and cost of 16 -mm filin for the home....."....48 Aug 31
Isenburger, H. B., X-ra.y tubes for Jan 38
Isler, S., Curve plotter and, comparator.- -.-..-.361 Dec 32
Ives, H. E,, & Briggs, Photoelectric properties of extremely

thin films of alkali metals Apr 30

J

Jaderholni, IL W., Band-pass (filter) characteristics. ,...33 July 36
Jansky, C. M., Jr" Automatic recording of field strength ,.146 May 34
Jarvis, K. W., Design of tone -control circuits..,,... ,,.,.230 AUX 30
....Linear detector distortion 356 Dee 34
....Notes on the 69 -type power output tubes ,....., 310 Oct 22
Jennings, J. E., Ultrasensitive bridge 86D Sept 39
Jensen, I., Greenberg, Susernan, & Sholket, Vector

conversion chart ..  .42 Nov 39
Jervis, B. R. Amplification 'factor chart, ,........-.- June 39
Jeryan, P. Ii., High-speed radio production-. ........ 21 Dec 36
Jinits, C. C., Computing antenna July 3S
jupe, J. H. High-speed eynchronous motor employed in

British television T
Dec 35

,,,.London annual exhibition of scieritUlc equipment 56D Mar 38
....London exhibit of scientific aPparatus......,......,62D Mar 12
....London radio exhibition,-

..
NON' 28

....Photochemical combination used as :witch control,.A6D tpr 38

....Phototube controls logarithmic response in
galvanometer . - ,. , ..44D Apr 29

....Phototebes control swing bridge, ........... Mur 37

K

Kalmus, H, P Stabilized bridge eircult...........,..38 nee 38
Karapetoff, V.. Electron and beYorid,. . . .... . -37 Apr 30
Karplus, E. CommUnication on the quasi -optical

frequencies , , , ... June 31
Katzman, Life of impregnated paper condensers ...5411 June 38
Kauer, B., & Brindle, Unit tube manufaeturing lay out...030 MAY 81
Kelley, R. L.. & Miller, Single -ended :t -f pentodes........:26 Sept 28
Kellogg, E. W. & Phelps, Time delay in resistance capacity

iirritte... -.29 Feb 38
..Tirne delay In resistance -capacity circuits .... Feb 36

Kennedy, R. K., New rectal for grlde., ......,..., Sept 38
Kennelly, A. E., Magnetic disturbances and long-dIstanee

recePtion Apr 30
Kettering,

during solar Alai 32
Kettering, C, F, Research, radio Oct BO

CKiehne, H. . 'Simple phonograph oscillator 64 Ciet 2S
Kiernan, B, F.. Amplifier measuring techniqUe.... ... . :tiny 87

6L6s in a degenerative amplifier .6.OD Nov :86
Kilgore, G, It., Mourointseff & Noble, now forme of

short-waVe tubes Sept 3r.
Kilgour, C. E., Effects on reception of overmodulatien...,...9 Jan 32

,.Probierns of push -push ampitficatlon S2 afar 32
....Push-pull amplifier Ittar 33

Kilpatrick, F. E" & Bernhardt, Electron -tube" voltage
control for photometry..., .. 362 NOV 34Kline, R. M., Thyratron laboratory rectifier.. -219 Aug 38King, A. J., &. Metcalf, New selenium Dec' 83
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King, Siinple,constrncted attennatittnnetWerk., ........48D- Sept 38King, P. R., Jr Tube controlled ... 23Kingsley; -R: J., New W3X11,.. . 19 Jan ,36.Kintner," 'S. Indlietrial. ueet Vatiniiii"devicet...; ; Apr 30Kispaugh; A W., Recent developments in high power
. bkOadcatt transmitters .136 June 30Kleen, W ffii.Grander.& Wehnert, Distortion. factor and _summation tones in radio redeiVete, ,..43D -NOV .35Kleuiperet, - H., New ignition firing circuit . .... . 12 Dec 29Kliptchi P. W., APplYing neutralizationamplifiers ,   ...

, ,. 252D Aug 34Kluge, Velister,'..BOWn .& Harris, pietoelettiitmeasuring devices ,.,..,..,. .1,15-1) Sept 31Knipp, 0. T., & Brown, pOWer detection. 'tharatteristits of. pentode, tubes
126 Apt .32Knoll, 'M. Electronic .Mitrostopa... , 'Sept 33KrioWlee,  D. D.; new -Controlledrectifier ...164 June 83Knowles, .D. D. & Haller, Phantoni. (tiibe) tester, ; <248 Sept 33.KnoWles, D. D.,,LOwry & Gettford, New Welder tube ., ..-..27 Nov 36,Knowles, D. Dr & Sashoff, Grid -controlled glOW and are.

KnoWlet, H. S., 'InaPtoyed 'ifidelity of tWO-SPeaker radio
,Lbudspeaker cost . . .,240 Sept 33,Rock,'E.; Generating sine waves With ..a gas dischargetube ...,.. . ... ... . . 92 Mar 85....NOtet Ion the Paris internationall radio exposition....,401 Aug. 36Stabilized

.

sWeep-eircUit oscillator . .,..... '26 Api, ,39Koechel, -W. P. Circuit for determitinig'beating time ofvacuum tubes -.....  -...... .193D Sept 32.,.Direct -reading nietere.for tube measurements..,.. 3.81 Dec 34.....Elettronia voltage control of d -c generators. ,.. .. ..83D 'Mar 34,..:Low -range electrostatic voltmeter 252D Sept -33. :.-Photocell control -of temperature for 'illanient-coating., Phototube voltage supervisor., .- , .  . -418 Dec 30Radio tubes used as Photocells., Dec 32Role of vacuum -tubes in tube . .... . . 121 May 33Koehler,. G., Class B & AB audio -amplifiers 14 Feb 36,.,..Resistance -coupling design. thefts.. ... : 25,Aug 36Koenig, A.,-.7.Design prObleMs of .sound,on4llin fat home
Kohler, H W D -C voltage atabilizatiOn .

321. May 31.... ,388D Dec 34Koth-,,- A., PhOtotiibe in automatic weaving Nov 30Kern, 'T., Method of periodical sound reProduCtion:,, 18D May 3SKreuter, B Adonstic- and light characteristics ofsound 'screens . 420 'Dec 30Tcinee A, S., All -wave radio receiver or a rcreft. ..... 336 Oct 30. .., Design of a pOrtabla signal generator.. , - .... ...-.285 Sept 30,--DeveloPiiient of insulating materials,...; . .. 72 May .301culbetg, L E, Crystal monitor for checking policeradio .... ....... .., ..... . ... ... a8D Feb 38

L
Lack. O. M., Nuclear physics :chart 38 Aug 37'Larribeit, R. ,.Linear rectification., ...  21D Jaii S4G. F,, Analysis of high modulation ti itneinittion .3-26 Oct 30..,..Beittfrequency oecillatot Dec 32Dual -frequency audio source for general laboratory
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