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1.0 INTRODUCTION 

A l i t e r a t u r e  search has been conducted as a separa te  t a s k  

of t h e  Ultra High Temperature Amplifier pro jec t  t o  l o c a t e  docunents re- 

l a t i n g  t o  t h e  appl ica t ion  of ceramic vacuum tubes i n  high temperature 

environments. The use of ceramic e lec t ron  tubes ,  which have been u t i l i z e d  

f o r  meny years  i n  a i r c r a f t  and missile appl ica t ions ,  o f f e r s  t h e  fastest ,  

and, a t  present ,  t h e  most reliable means of developing e l ec t ron ic  geo- 

thermal logging t o o l s  . The environments t h a t  e l ec t ron ic  c i r c u i t s  must 

survive i n  geothermal appl ica t ions  a r e  unique i n  regards t o  t h e i r  s eve r i ty .  

For an e l ec t ron ic  device t o  be p r a c t i c a l  as a geothermal instrument it 

must operate  over a w i d e  temperature rang2 (.room temperature t o  500 C )  , 
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be extremely rugged, and have a r e l a t i v e l y  long l i f e  expectancy, a t  l e a s t  

i n  t h e  hundreds of hours. A s  it t u r n s  o u t ,  ceramic e l ec t ron  tubes can 

e a s i l y  have these  c h a r a c t e r i s t s ,  and t h e r e  w a s  i n t e r e s t  i n  both t h e  arned 

forces  and industry i n  t h e  1950's  t o  develop tubes f o r  operat ing i n  5OOcC 

environments . An equal development i n  o ther  high temperature components 

is  required,  however, i n  order  t h a t  t h e  advantage of t h e  a v a i l a b i l i t y  of 

high temperature tubes can be f u l l y  u t i l i z e d .  

2 

1 
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2.0 BACKGROUHD 

4 
The development of ceramic e lec t ron  tubes  dates back t o  1934, 

when Telefunken, Sieniens and Haiske and AEG began t o  experiment indepen- 
2 dent ly  with ceramic sea l ing  techniques . The experiments u t i l i z e d  low 

los s  materials ( s t e a t i t e s )  t h a t  had been developed i n  Germany f o r  t h e  

e l e c t r i c a l  industry.  By 1937, Telefunken developed spec ia l  ceramics f o r  

s ea l ing  purposes h d  produced l a r g e  quan t i t i e s  of ceramic microwave tubes 

during World War 11. 

After World War 11, t h e  technology and experience gained i n  

Germany w a s  made ava i l ab le  i n  t h e  United S ta t e s  and t h a t  per ta in ing  t o  

ceramic tube techniques was a c t i v e l y  promoted through study cont rac ts  

issued t o  tube manufactures by t h e  Armed Services.  

ceramic vers ion of a UHF tube Type 2C39 by General F J e c t r i c  Company, 

E i t e l  McCullough , Im. and Machlett Laboratories of Raytheon, Inc . , r e su l t ed  

from these  e a r l y  s tud ie s .  In t e re s t ing ly ,  t hese  same t h r e e  companies ( E i t e l  

McCullough i s  now EIMAC Division of Varian) a r e  t h e  t h r e e  l a r g e s t  producers 

The development of a 

# 

of ceramic e lec t ron  tubes today i n  t h i s  country. 

b 

By 1952, t h e  development of automatic production techniques f o r  

ceramic tubes w a s  being promoted by government con t r ac t s ,  and i n  1958, 
seve ra l  ceramic ' tube types were ava i l ab le  i n  sample l o t s .  
production of ceramic tubes followed i n  t h e  ea r ly  1960's and centered on 

microwave and radar  types ,  l a r g e l y  f o r  a i r c r a f t  and m i s s i l e  appl ica t ions .  

The primary advantage of ceramic tubes  t h a t  has evolved i n  these  appl ica t ions  

is t h e i r  inherent  ruggedness and immunity t o  shock and v ibra t ion .  

The f u l l  s c d e  

t 

The high temperature c a p a b i l i t y  of ceramic tubes has always been 

recognized, and many of t h e  early development types produced i n  t h e  l a t e  

1950's were meant t o  operate  i n  5OO0C ambient temperatures (Tsble 1 of 

Reference 2 ). 

temperature components such as r e s i s t o r s  and capac i tors ,  however, has not 

taken place and t h e  excel lent  high temperature c a p a b i l i t y  of t h e  ceramic tube 

# 

The commercial development and a v a i l a b i l i t y  of  o ther  high 
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envelopes has been looked upon as an extra bonus tiiet i s  not p a r t i c u l a r l y  

required.  It has been both e a s i e r  and cheaper t o  design adequate cooling 

than t o  design for u l t r a  high temperatures. 

commercially ava i l ab le  ceramic tubes can not operate  i n  ambients over 250 C 

due t o  l i m i t a t i o n s  i n  t h e  s e a l s  and cathode/anode s t r u c t u r e s .  

3 

A s  a result, most of t h e  
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3.0  LITERATURE SEARCH 

A s  noted i n  t h e  previous sec t ion ,  t h e  development and use of  

ceramic e lec t ron  tubes dates back more than 40 years  t o  1934. 
t h e r e  i s  a multi tude of l i t e r a t u r e ,  including o the r  l i t e r a t u r e  searches 

A s  a result 

and bibl iographies ,  on ceramic tubes.  

A l i t e r a t u r e  search was i n i t i a t e d  by u t i l i z i n g  t h e  SDC Search 

Service da ta  bases. The bases r e l a t i n g  t o  engineering and e lec tonics  

subjec ts  include: 

prepared by t h e  Department of Commerce and containing c i t a t i o n s  and a b s t r a c t s  

of government sponsored R&D r epor t s  and o ther  analyses prepared by f ede ra l  

agencies,  cont rac tors ,  and grantees.  

items dat ing from January 1970 ; 2 ) Engineering Index Monthly ( Compendex 

prepared by Engineering Index, Inc. ,  covering a l l  engineering and technica l  

1) t h e  National Technical Information Service (NTIS) 

The f i l e  contains  approximately 356,000 

d i sc ip l ines .  The f i l e  contains approximately 500,000 c i t a t i o n s  and a b s t r a c t s  

a lso dat ing from January 1970. 

Both of t h e  above named dats, bases were searched f o r  c i t a t i o n s  

r e l a t i n g  t o  "Ceramic and/or Metal Electron Tubes" md "High Temperature 

Electronics ."  

tubes and 24 r e l a t i n g  t o  high temperature e lec tonr ics .  

of t h e  a b s t r a c t s  are given i n  Appendices A ,  B ,  and C. 

A t o t a l  of 24 c i t a t i o n s  w e r e  found r e l a t i n g  d i r e c t l y  t o  ceramic 

Computer p r in tou t s  

A l i s t  of t i t l e s  of  a l l  a r t i c l e s  and r epor t s  r e l a t l n g  t o  e lec t ron  

tubes i n  general  w a s  a l s o  requested and examined. 

a b s t r a c t s  of  39 which might p e r t a i n  t o  high temperature appl ica t ions  were 

obtained. These abs t r ac t s  while not d i r e c t l y  r e l a t e d  t o  ceramic tube  

appl ica t ions  are of  general  i n t e r e s t  and are includzd i n  Appendices D and E. 

Out of  a t o t a l  of 646 t i t l e s ,  

The c i t a t i o n s  turned up i n  t h e  computerized da ta  banks coupled 

with extensive bibl iographies  i n  many of t h e  referenced documents and i n  

those found by backtracking through references provided over 1 ,000 t i t l e s  of 

documents r e l a t i n g  t o  t h e  subject .  Xhile no attempt w a s  made t o  review more 

4 



than a s m a i l  por t ion  of t h e  docments ,  it rap id ly  became apparent that .  t h e  

primary goal of t h e  survey, which w a s  t o  i o c a t e  documents r e l a t i n g  t o  t h e  

appl ica t ion  of ceramic tubes t o  high tempereture environments, would not 

be very successful .  

has been no extensive development of o the r  high temperature components 

(i.e., r e s i s t o r s ,  capac i tors ,  and inductors )  needed t o  make them p r a c t i c a l  

i n  high temperature c i r c u i t s .  

b 

A s  mentioned above, t h i s  i s  due t o  t h e  f a c t  t h a t  t h e r e  

The spa rc i ty  o f  recent  l i t e r a t u r e  (post  1970) i s  i n  marked con- 

t ras t  t o  t h e  volumous amount t h a t  has appeared previously on t h e  design, 

manufacture, and appl ica t ion  of ceramic e lec t ron  tubes.  In  p a r t ,  t h i s  

probably r e f l e c t s  t h a t  t h e  use of ceramic vacuum tubes s e t t l e d  e a r l y  i n t o  

a few well defined appl ica t ions  i n  microwave and radar  c i r c u i t s  and t h e r e  

has been nothing new t o  r epor t .  

A l i s t  of s e l ec t ed  references i n  Section 4 of t h i s  repor t  gives  

what i s  f e l t  t o  be  a representa t ive  sample of t h e  l a r g e  amount of l i t e r a t u r e  

ava i l ab le  on ceramic e lec ton  tubes.  Included i n  t h i s  l i s t  a s  Reference 2 

is an exce l len t  survey of t h e  state of t h e  development of ceramic tubes f o r  

operat ion a t  temperatures up t o  500°C which was prepared by Kohl and Rice 

for t h e  U. S. A i r  Force. This repor t  a l so  contains  an extensive b ib l io -  

graphy covering l i t e r a t u r e  published p r i o r  t o  1958 on ceramic tubes.  

i n  1951, Kohl wrote a book on "Materials and Techniques f o r  Electron Tubes" 
covering a l l  aspects  of  e l ec t ron  txbe technolcgy including ceramic construct ion.  

A rev ised  ed i t i on  published i n  1960 i s  l i s t e d  as Reference 3. Other s m i a r i e s  

on t h e  appl ica t ions  of ceramics t o  e l ec t ron  tubes are given i n  References 4-7. 

Earlier 

A comprehensive bibliography composed of unc la s s i f i ed  r epor t s  

appearing between October 1958 and January 1968 i s  given i n  Reference 8. 
t o t a l  of 238 references a r e  given on t h e  appl ica t icn  of ceramics t o  both 

e lec t ron  tubes and capac i tors .  

A 
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As can be seen by Appendix A, t he re  has been very l i t t l e  
# unc la s s i f i ed  government sponsored l i t e r a t u r e  d i r e c t l y  r e l a t i n g  t o  ceramic 

tubes.  

i s  mentioned t o  some extent  i n ' , t he  recent  engineering l i t e r a t u r e  (Appendix B ) .  

The development of ceramic regula tor  tubes took place i n  t h e  l a t e  1960's  

under NASA cont rac ts .  

t h e  f e a s i b i l i t y  of operat ing Noble g a s f i l l e d  voltage-regulator tubes a t  

800 C f o r  per iods up t o  10,000 hours. 

tubes ,  however, have not been put i n t o  production and are s t i l l  labora tory  

it ems. 

The problems of seals between ceramic envelopes and metal e lec t rodes  

One development described i n  Reference 9 demonstrated 

0 High temperature vol tage-regulator  

A survey of l i t e r a t u r e  on High Temperature Elec t ronics  w a s  made 

t o  determine i f  t h e r e  were any references t o  u t i l i z i n g  ceramic tubes (Appendix 

C ) .  The i n i t i a l  i n t e r e s t  i n  u t i l i z i n g  ceramic tubes i n  ambient temperatures 

up t o  500 C a l so  spurred some i n t e r e s t  i n  developing high temperature c i r c u i t s .  

An e a r l y  assessment of high temperature design i s  given i n  Reference 10 .  Since 

t h a t  t i m e ,  t h e r e  have bee3 a number of developmental e f f o r t s  fo r  spec ia l  high 

temperature components but no l a rge  sca l e  a v a i l a b i l i t y  due t o  a l ack  of r e a l  

need. I n  recent  years ,  t h e  s h i f t  of t h e  e l ec t ron ic s  indus t ry  t o  s c l i d  s ta te  

devices which are inherent ly  low temperature components has e f f e c t i v e l y  k i l l e d  

most of t h e  i n t e r e s t  t h e r e  may have been i n  ultra high tenpera ture  c i r c u i t s .  

As ind ica ted  i n  Appendix C y  however, t h e r e  a re  some references i n  t h e  recent  

l i t e r a t u r e  on work being done t o  develop high temperature semiconductors. 

0 
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AD-A014 413/95L 
The N R L  Fluid-Cooled Helix Travel ing-Wave Tube 
Final rept. 
Arnett. H. 0 . ;  Brown. H. E . ;  Jensen. J. T .  JP; Kyser. R .  H.; 
Smith, S. T .  
Naval Research Lab Washington D C 
31 Jul  75; 58p 
N T I S  Prices: PC$4.25/MF$2.25 
9A; 49D 
*Traveling wave tubes: Llquid coollng: Water cooling; Helixes: 
Electron tube parts; Mtcrowave tubes:  Copper: Cerarnlc materlals; 
lubes; Fluid flow 
N T I S RQD N R b 
U7522 
kRL-7899 
XF54 -545; NRL-R06-45  
)I F54 -545-01 4 
In the conventional helix traveling wave tube the helix i s  
supported by three or  four ceramic rods between the helix and 
tube shell. The amount of average power attainable is limited by 
the amount of heat that can be conducted along the helix and 
across the ceramic supports. A fluid-cooled helix was designated 
that employs a helix made Of copper tubing supported by hollow 
ceramic tubing brazed at each half turn of the helix. Several 
geometries of fluid flow and their effect on the R F  design of the 
tube were tested. The cooling analyses indtcate that it  should be 
possible to dissipate at least flve times a s  much power witn the 
fluid cooling a s  with conventional thermal conduction for 
frequencies up throbgh 5-band. For sone fluids the circuit R F  
losses increase rapidly with frequency above the operating 
frequency. This is useful for suppressing unwanted backward-wave 
oscillations. Experimental tubes were built and tested. Four 
kilowatts of  average power was attained at 3 GHz in a design that 
was capable o f  octave bandwidth operation. 

AD/A-003 8 9 4 / 3 S L  
Research on Photoelectrontc Imaging Devices 
Annual reDt. no. 4 (Finals) 
Sadasiv. G.; Lengyel. G . ;  Mardix. S . ;  Helmann, B. 
Rhode Island Univ Kingston Oept of Electrical Englneering*Army 
Electronics Command. Fort Monmouth. N . J .  
1 Oct 74; 222P 
NTIS Prices: PC$7.25/MF$2.25 
9A; 49E 
*Image tubes; *Photocathodes: *Cold cathode tubes; Semiconducting 
films; Epitaxial growth; Gallium arsenides: Germanium: Silicon; 
Silver compounds; Sulfides; Silicon dioxide: Adsorption: Oxygen; 
Cesium: Photoelectric materials; Quantum efficiency; Auger 
electron spectrosccpy; Electron diffraction; Vidicons: Television 
cameras; Night vislon: Courses(Educat1on) 
Metal insulator semiconductors; Low energy electron diffraction: 
Silver sulfides; NTISDODA 
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U7506 - DAAB07-69-C-0420 - The study of the activation processes for achieving negative 
electron affinity (NEA) in Ge-doped CaAs layers grown by liquld 
phase epitaxy 4s described. Apart from the 1 1 1 - V  compounds. NEA 
has been reported in silicon. The llterature suggests that the 
details of the adsorption of oxygen and Cs on the surface are o f  
crucial importance in achieving N E A  surfaces on silicon. A study 
i s  reported o f  the role of dislocations In the adsoprtton of 
oxygen on the S I  (100) surface. Studies on silver sulfide targets 
f o r  vidicons. and o f  the heterojunction structure Metal-Silicon 
Monoxlde-Gallium Arsenide are also descrfbed. In the edbcationsl 
area a Wide ranging Set of courses bas established to guide the 
student from the senior level to the advanced graduate stage in 
solid state physics, optics. electronics, Information theory and 
signal processing. 

- Ad-785 403/7 - Electron-Beam Addressed Memory Research. - Final rept. Mar 72-Jan 74 - Kelley. John: Moore, John S .  - Stanford Research Inst Menlo Park Calif*air Force Avionics Lab 
Wright-Patterson Afb. Ohio. - lug 74: 200p - PC $5.50/Mf $2.25 - 98; 628 - 'memory devices; 'storage tubes: Addressing: Electron beams: 

- *e!ectron beam addressed memories; N t  isdodaf - Afal-Tr-74-176 - U7423 - Srl-Isu-1778 - F33G15-72-C-1906 - Af-4150 - Work toward the realization of a practical operational 

Semiconductor devices; Metal oxide semiconductors; Electrostat cs 

E lectron-Beam-Addressed Memory (ebam) 1 s described. Consideration 
i s  given to the design of the various components. The 
electrostatic microcapacttor or 'mucap' medium i s  described and 
analyzed. Operation in the quasi-contlnuous mode i s  discussed and 
i t s  importance i n  the attainment of device stability and target 
yield i s  outlined. hleasurements on the storage medium are 
presented. Two pieces of equipment are described: the 
Srl -sponsored Analog System. designed f o r  making storage target 
measurments, arld an Ebam module. recently delivered to the Usaf 
avionics Laboratory. Design. construction. and performance of 
both systems are discussed. (author) 
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Ad-704 74?/0  
Principles of Formatfon o f  Atomic Vapor fn a Thermionlc Cathode 
(TRANSLATION) 
Trishin. G. v . ;  Msrozov. V .  n.: Shipitsyn, S .  a. 
Army Foreign Science and Technology Center Charlottesvllle Va 
13 May 74; lop 
pc $4.OO/Mf $2.25 
70 
'metal vapors; *silver: Atomization. Cathodes(e1ectron tubes); 
dissociation; Spectral lines: Reaction kinetics. Lead(meta1); 
bismuth; Translat~ons: UsSr: substitution reactions; Emlssion 
Silver chlorldc; Ntlsdoda 
Tpdh9, O f  zhurnei Pt-lklac;rnsi bp0~trt39kop1! ( M A W )  v i 7  na P a w B r i o a  
19'12 I 

U7423 
Fst c - H  t - 23- 399-74 
Tho hinetics of formation of the atomfc vapors o f  sliver in a 
cylindrical nickel thermionic cathode were investigated under 
various conditlons. Intensity o f  the 3280.7 A silver line was 
used to determine atomic silver vapor concentrations. Using 
electroplated metallic silver, AsNo3 and AgCI. the latter with 
and without metallic lead and metallic bismuth. i t  was f o m d  that 
the silver vapor concentration was increased by reduction In the 
partial pressure of chlorine. through a substitution reaction 
between nietailic lead o r  bismuth and AgCI, with a burst in 
(ntensity occurring in the silver emission line at the boiling 
temperature of the metal. 

. 
'. 

Ad-163 648/9 
Sputtered Vapor Laser. 
Patent 
Willett. Colin 5 .  
Office of the Secretary of the Army Washington D c 
Flled 6 Jul 70. patented 16 Nov 71: 5 p  
not available Ntis 
2 0 E ;  B O G :  46C; 90G 
(*gas lasers. *patents): Discharge tubes, Cathodes(electr0n 
tiibes): Sputteming 
Pat-C1-331-94-5; *metal vapor lasers; Helium cadmium lasers; Gpa 
U7330 
Pat-Appl-52 497: Patent-3 621 460 
The invention ! s  a spclttered vapor laser which features two 
discharges within a single lasing apparatus. A secondary 
discharge i s  caused to occur between an anode and a hollow 
cathooe vdhose sui.fscc i s  coated with a suitable lasing material. 
The sputtering action ot the secondary discharge on the surface 
o f  thc- hollow Cathode produces vdpor of the lasing raterial 
inside the hollow cathode. The electric Field set up b y  the 
cathode of the orirra.-y laser discharge d t s  to draw the vapor of 
the laslng material towards :he primary cdthooe along the maln 
plasma sectior. o f  the laser to provide the required cmceptration 
o f  ai.cms in wkich to s:ista:r, l d s e r  3sc i  1 lation. 
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AN - Ad-747 663 
T I  - Gallium-Arsenide-Phosphide Mls capacitor Fabrication snd 
TN - Technical rept. 
AU - Phillips. 0. H.; Grannemann, W .  W .  
C S  - New Mexico Unlv Albuquerque Bureau of Englneertng Research 
PD - May 72; 312p 

DE - ('capacitors, Manufacturing methods); ('diodes(sem1conductor). 

Radiation Studies. 

PR * pc $6.00/Mf $0.95 
CC - 9 A ;  20L; 18H; 13H; 66H 

Manufacturing methods): ('integrated circuits. Manufacturing 
methods): (*semiconductor devices, Radiation damegc); Gallium 
(1fi96nic(09, PhG%Ph!#6S:  P t e \ d  e t f b e €  f P U f l S i 6 t O P 0 :  HdPCIenfnQ: 
Annealing; Sputtering; Oxidatlon-reduction reactions; Thermal 
stresses; Electron tubes 

' ID - Gallium Phosphides; Metal oxide semiconductors: Metal insulator 
semiconductors: Radiation hardening: Schottky diodes: Transient 
radi  at i on effect s ( elect roni cs ) 

AP - U7220 
RN - Ee-195(72)onr-005 

AB - GaAsP mis capacitors wePe fabricated using several 
CG - N00014-68-A-0158 

dielectric-growth processes. including Rf sputtering. wet 
oxidation. and dry oxidatlon of GaAsP. Depletion capacitance 
theory was used t o  calculate the neutron-induced carrier removal 
rate in GaAsP m i s  capacitors. Annealing experiments were 
performed to determine whether 'permanent' radiation damage could 
be annealed out of the GaAsP m i s  capact tors. Radiation testing of 
GaAsP mis capacitors and GaAsP diodes resulted in the development 
of a magnetic electron deflection tube. a telescoplng drift tube, 
a n  electron-beam Tree test fixture. and a radlation-hardened 
line-driver amplifier. (author) 

. 
AN 
T I  
TN 
cs 

' PO 
PR 
cc 
DE 

NO 
AP 
RN 
A 8  

- Ad-744 050 - Seals. - Report bibliography dun 55-Jan 72 .  - Defense Documentation Center Alexandria Va - dun 72: 241p - pc $3.0O/Mf 30.95 - 1 i A ;  718 - ('seals. 'bibliographies); (*fuel seals. Bibliographies); Gas 
seals; Gaskets; Hydraulic seals; Oil seals: Plastic seals; Rubber 
seals: Manufacturing methods; Composite matet-ials: Sealing 
compounds; O-rings; Glass Seals: Hermetic seals; hletal seals; 
Vacuum seals; Rotary seals; High-pressure research: Adhesives; 
Bearings: Elastomers; Fuel tanks; Halocarbon plastics; Electron 
tubes; Ceramic materials 

' - Supersedes Rept. no. Ddc-Tas-70-41-1, Ad-706 000. - U7215 - Ddc-Tas-72-44 - The bibliography i s  a campflation of references and Seals. Some 
of  the topics covered are: Development of seais f o r  

v 

'. 
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cc - 
DE ,r 

I D  - 
S A  - 
A P .  - 
CG * 

PN - 
AB - 

advanced-deslgn-launching System. b a s i c  r e s e a r c h  i n  dynamic 
s e a l i n g ,  b e a r i n g  and sea l  techno logy  r e v i e w ,  f l u t a  s e a l s  f o r  
h i g h - s p e e d  r o t a t i n g  equipment.  dynamic s h a f t  s e a l s  i n  space, 
h e r m e t i c  s e a l s  i n  p l a s t i c  b o d i e d  c o n n e c t o r s .  g a s k e t i n g  media a t  
u l t r a - h i g h  Pressure.  s t u d y  o f  0 - R i n g  a g i n g  C h a r a c t e r i s t i c s .  and a 
vacuum sea l  f o r  n o n - c i r c u l a r  tubes .  ( a u t h o r )  

Ad-735 224 
Emiss ion  Spect ra  of  A l k a l i - h l e t a l  M o l e c u l e s  Observed w i t h  a . 
H e a t - P i p e  Discharge Tube ( R E P R I N T )  
S o r o k i n .  P .  P . ;  Lanhard, J.  R. 
Ibm Watson Research Center  Yorktown H e i g h t s  N Y , 

17  hlay 71; 7p 
r e p r  i n t  
7D; 59G;  8 O B  
( * a l k a l i  m e t a l s ,  M o l e c u l a r  s p e c t r o s c o p y ) ;  M o l e c u l e s :  D ischarge 
tubes ;  E l e c t r o n  t r a n s i  t i o n s ;  F luorescence 
E m i  s s  i on s p e c t r a  
Arod- 331 8 : 81 - P 
U7205 
D a - 3 1 - 1 2 4 - A r o ( d ) - 2 0 5  
Da-2-0-061102-E-11-B 
I n t e n s e  molecu la r  e m i s s i o n  s p e c t r a  f rom vapors  o f  each of t h e  
a l k a l i  m e t a l s  w i t h  the  e x c e p t i o n  o f  l i t h i u m  have been observed 
us i  ng 
and 8 
compr 
S iqma . emiss 

, c o n t r  . 

a new dev ice ,  t h e  h e a t - p i p e  d i s c h a r g e  tube.  For  Na2. K2. 
2 t h e  t o t a l  e m i s s i o n  appears t o  be a lmost  e n t i r e l y  
sed o f  t r a n s i t i o n s  s i n g l e t  S i g m a ( u ) ( + )  t o  s i n g l e t  
g ) ( + )  from t h e  f i r s t  e x c i t e d  s i n g l e t  S t a t e .  For Cs2. 
on f rom a l o w - l y i n g  t r i p l e t  P i ( u )  s t a t e  appears t o  
b u t e  as w e l l .  ( a u t h o r )  

AN ,-a N71-33317 
T I  Kaufman T h r u s t e r  Development a t  Lewis ReseaPch Center .  
T A  O p t i m i z a t l o n  o f  Mercury E l e c t r o n  Eombardment T h r u s t e r s  I n  S e r t  

AU - Icers lake .  W .  r.; Reader, P .  d. 
CS - N a t i o n a l  Aeronaut ics  and Space A d m i n i s t r a t i o n .  Lewis Research 

C e n t e r ,  C leve land,  Ohio.  
PD - 1971; 12p 
PR - pc 33.00 M f  80.95 
CC - 21C: 81B 
DE - ‘ e l e c t r i c  rocke t  eng ines :  * e l e c t r o n  bombardment. *mercury 

Program 

( m e t a l ) ;  * o p t i m i z a t i o n :  *space e l e c t r i c  r o c k e t  t e s t s ;  E l e c t r o d e s :  
I o n i z a t i o n  chambers; Tube g r i d s  

NO - Conf -  Proposed f o r  P r e s e n t a t i o n  A t  Symp. on Ion Sources and 
Format ion  o f  I o n  Beams. Upton.  N. Y . .  19-21 Oct .  1971 

AP - SO920 
RN - Nasa- tm-x-67915:  E-6539 
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Ad-730 960 . 
Low-Noise c w  Hol low-Cathode Z i n c - I o n  Laset\ (REPRINT) 
Jensen. R .  C . ;  C o l l i n s .  G. J.; Bennet t .  W .  R.  Jr 
Ya le  U n i v  New Haven Conn 
4 Sep 70: 3p 
r e p r i n t  
2 0 E :  BOG 
( * g a s  l a s e r s ,  Z i n c ) ;  I o n s ,  Cathodes(e1ec t ron  t u b e s ) :  Power s p e c t r a  
I o n  l a s e r s :  'metal vapor l a s e r s  
A f o s r  - T r  - 7 1 -2582 
Prepared i n  c o o p e r a t i o n  w i t h  Laser Sc iences Corp. .  B e t h e l .  Conn. 
U7122  
A f - A f o s r - 1 7 5 0 - 6 9  
Af -9767  
976702 
A s t u d y  o f  t h e  n o i s e  s p e c t r a  o f  C w  z i n c - i o n  l a s e r 8  u s i n g  h o l l o w  
cathode and more c o n v e n t i o n a l  d i s c h a r g e s  is r e p o r t e d .  I t  is found 
i n  t h e  p r e s e n t  work t h a t  t he  h o l l o w - c a t h o d e  mode of opera t i o r ;  has 
two v e r y  a t t r a c t i v e  advantages Over p r e v i o u s  d i s c h a r g e  tube 
d e s i g n s  f o r  use i n  z i n c - i o n  l a s e r s :  F i r s t ,  t h e  n o i s e  on t h e  
o u t p u t  beam i s  a t  a ' v e r y  much lower  l e v e l ;  second. t h e r e  i s  a 
s u b s t a n t i a l  improvement i n  g a i n  p e r  u n i t  l e n g t h  on t r a n s i t i o n s  
f rom h i g h - l y i n g  s t a t e s  o f  t h e  i o n .  ( a u t h o r )  

Ad-719 553 
P h y s l c a l  E l e c t r o n i c s  and Plasma P h y s i c s .  (TRANSLATION) 
Army F o r e i g n  Science and Technology Center  C h a r l o t t e s v i l l e  Va 
18 Feb 71 ;  16p 
pc $3.00 rdf  $0.35  
201: 2OC: 80K: 8CE 
( 'p lasma p h y s i c s ,  A b s t r a c t s ) :  Gas d i s c h a r g e s :  I o n i z a t i o n ,  . 
Probes(electromagnet1C); E l e c t r o n  tubes :  Mass spec t roscopy ;  
Thermonuclear r e a c t i o n s :  Thermionic  e m l s s l o n ;  Secondary emlss lon :  
Meta l  f i l m s ;  Sur face p r o p e r t i e s :  Ussr 
T r a n s l a t i o n s :  Plasma d i a g n o s t i c s  
Trans.  o f  mono. F iz icheshaya E l e k t r o n i k a  t Ftzika Plazrny. 
Len ingrad.  1968 p3-19.  
U7 100 
F S t c - H t  - 23 -038-7  1 
A group o f  a b s t r a c t s  d e s c r i b e s  the  a C t l V i t l e S  o f  v a r i o u s  eroups 
a t  t h e  A .  F .  l o f f e  I n s t i t u t e  o f  P h y s i c s  and Technology. Academy 
o f  Sc iences o f  the Ussr .  The f i e l d s  covered i n c l u d e  
t h e r m o e l e c t r i c  emiss ion ,  secondary e l e c t r o n  e m i s s i o n  I n  
semiconductors .  development o f  new t y w S  o f  mass spec t rometers .  
a o s o r p t i o n  and d e s o r p t i o n  o f  p a r t i c l e s .  use o f  a u t o e m i s s i o n  
mic roscopy ,  c o l  1 i s t o n s  o f  a t o m i c  p a r t i c l e s .  plasma p h y s i c s  
( e s p e c i a l l y  m1Crowave. p robe,  o p t i c a l  and s p s c t r o s c o p l c  methods 
o f  s t u d y i n g  plasma. h e a t i n g  o f  d plasma i n  a magnet ic  f i e l d ,  
s t u d i e s  o f  t u r b u l e n t  plasma) and e l e c t r i c  e x p l o s i o n s .  

w Y 
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Ad-717 742 
Vibrational Relaxation of Co by Fe-Atoms. 
Research rept. 
von Rosenberg, C. W .  J r :  Wray. Kurt L. 
Avco Everett Research Lab Everett Mass 
Dec 70: 23p 
pc $3.00 M f  $0.95 
70; 59G; 806 
(*iron compounds, Relaxat ion time) ; ( 'metal carbonyls. Relaxatlon 
time); Shock tubes: Molecular energy levels: Vlbration: Electron 
transitions; Carbon monoxide: Excitation 
*iron carbonyls: Molecular vibrations: Spln orblt interactions 
Sponsored in part by Defense Atomic Support Agency, Washington. 
D .  c. 
U7106 
Aerl-Rr-345 
F19t28-70-C-0144 

PN -,,Af -5710 
AB - Shock tube investigations on Fe(co15 + Ar mixtures a?@ described. 

Behind incident shocks we observe immediate decomposition of the 
iron pentacarbonyl to yield Fe and vibrationally cold Co: the C o  

, i s  then very efficiently relaxed by the Fe-atoms. The results are 
interpreted to yield a relaxation time for Co infinitely dilute 

. in Fe at 1 atm of P(tau)(co. Fe) of about 0.06 atm micro sec for 
T = 1400-2900K. This i s  believed to be the first measurement of 
vibrational relaxation by metal atoms. (author) 

AN - Ad-850 447 
T I  - Hlgh Current Density Cathodes. 
TN ~ ' R e p t .  no. 7 (final) 1 dun 6 6 - 3 1  Aug 68 
AU -'&Bondley, R .  1.: Boyd. W .  t.: Lock, R .  Q.: Nall. 1. 1 . :  Sltvka, M. 

1. 

'pc $3.00 Mf $0.95 

CS General Electrlc Co., Schenectady, N.y. 
PD -- Jan 69: 208p 
PR - 
cc - 
DE - 

I D  - 
SA - 
NO - 
AP . -  
CG - 
PN - 
TS - 
AB - 

9A; 66G 
(*cathodes(eleCtron tubes). performance(engineerfng)) ;  
Tungstates: Nickel; Metal coatings: Zirconates; Life expectancy: 
X-ray diffraction analysis; Electron microscopy; Electron 
diffraction analysls; Barlum compounds; Oxides; Thermionlc 
emission, Reliability(e1ectronics): Oxygen: Carbon dioxide: 
Carbon monoxide. Noise(radi0); Vapors; Strontium compounds: 
Electron density 
Hlgh current density cathodes; Currerlt density; Low current 
density: Cathode poisoning 
Ecom-02289-F 
Distribution Limitation now Removed. 
U7102 
Da-28-043-Amc-O2289(e) 
Da- 1 - H - 6 2 2 0 0 1 - 4 - 0 5 5  
1 -H-622001 - A  05501 
An experimental study was made of the crltical factors and 



mechanisms i n v o l v e d  i n  a c h i e v i n g  high-emission-density cathodes 
capab le  o f  long l i f e  and r e l i a b l e  o p e r a t i o n  i n  e l e c t r o n  tubes .  
D e t a i l e d  r e s u l t s  o f  t h e  work o f  t h e  l a s t  r e p o r t i n g  p e r i o d  o f  t h i s  
i n v e s t i g a t i o n  a re  i n c l u d e d .  a l o n g  w i t h  a r e v i e w  o f  t h e  more 
s i g n i f i c a n t  developments o f  t h e  e n t i r e  t w o - y e a r  program. A l l  o f  
t h e  o b j e c t i v e s  of  t h e  program Ptave e s s e n t i a l l y  been met ,  and i n  
some cases exceeded. r e s u l t i n g  i n  a t u n g s t a t e  cathode which 
r e p r e s e n t s  an advance i n  the  s t a t e  o f  t h e  a r t  f o r  h i g h  c u r r e n t  
d e n s i t y  e m i t t e r s .  R e l i a b i l i t y  and r e p r o d u c i b i l i t y  were 
demonstrated by c o n s e c u t i v e l y  f a b r i c a t i n g  and l i f e  t e s t i n g  
e i g h t e e n  cathodes, no r e j e c t s  o r  d e v i a t i o n s  were  encountered., and 
i n i t i a l  c h a r a c t e r i s t i c s  were u n i f o r m  f o r  t h e  e n t i r e  group.  
( a u t h o r  ) 

AN * Ad-851 506 
T I  ,I Ceramic M a t e r l a l s .  Volume V i i .  
TN - Report  b i b l i o g r a p h y  Oct SO-Jan 
CS - Defense Documentat ion Center ,  
PD - Mar 69: 310p 
P R .  - PC 86.00 M f  80.95 
CC - l l B :  7 1 0  
DE . . -  

NO - 
ALP *- 
RN 3 
AB 

e l e c t r o n  
68. 
l e x a n d r l  

c Dev ices .  

, va .  

( ' ceramic  m a t e r i a l s .  * b i b l i o g r a p h i e s ) :  ( * e l e c t r o n  tubes .  Ceramic 
m a t e r i a l s ) ;  ( ' c a p a c i t o r s ,  Ceramic m a t e r i a l s ) ;  Ceramic c a p a c l t o r s ;  
Tantalum c a p a c i t o r s :  E l e c t r o l y t t c  c a p a c i t o r s :  F i x e d  c a p a c i t o r s ;  
V a r i a b l e  c a p a c i t o r s ;  T r a n s i s t o r s ;  M ica  c a p a c i t o r s :  Computer 
s t o r a g e  d e v i c e s :  V a r i a b l e  r e s i s t o r s ;  C a v i t y  r e s o n a t o r s ;  
Transducers;  Indexes 
Distribution L i m i t a t i o n  now Removed. See a l s o  Volume 6 ,  Ad-851 
505 and Volume 8 ,  Ad-685 700. 
U7101 
Odc-Tas-68-76 
The b i b l i o g r a p h y  Is composed o f  238 u n c l a s s i f i e d  and I i m l t e d  
a n n o t a t e d  r e f e r e n c e s  on t h e  use o f  ceramic m a t e r i a l s  i n  
e l e c t r o n i c  davlCeS.  The volume 1s dlvided l n t o  two subtoptcs: 
e l e c t r o n  tubes ,  and c a p a c i t o r s .  

+ + + * + + * +  E N D  O F  O F F - L I N E  P R I N T  + . + * + * * .  
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APPENDIX B 

CERAMIC ELECTRON TUBES 

ENGINEERING II'TDEX ABSTRACTS: JANUARY 1970 - PRESENT 

NUMI3ER OF CITATIONS - 10 ,  OCTOBEX 1 2 ,  1976 
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APPENDIX C 

HIGH TEMPERATURE ELECTRONICS 

NTIS ABSTRACTS: JANUARY 1973 - PRESENT 

, .  . .  
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HIGH TEMPERATURE ELECTRONICS 
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AD-A022 096/2SL 
Research i n  M a t e r i a l s  Sc ience.  I. O p t o e l e c t r o n i c  M a t e r i a l s  and  
Components: M i n i a t u r i z e d  Thin F i l m  Laser Sources and Modu la to rs .  
I 1  Superconduct ing T r a n s i t i o n  Meta l  A l l o y s .  111. Chemical 
S y n t h e s i s  Us ing  High Temperature L i t h i u m  Vapor Species 
Semi-annual  t e c i i n i c a l  r e p t .  no.  1 .  1 J u l - 3 1  Dec 75 
E p s t e i n .  D. J . ;  Rose. R. h l . :  MacVicar .  M . ;  Lagow. R .  
Massachuset ts  I l > s t  o f - T e c h  Cambridge Center f o r  M a t e r i a l s  Science 
and Eng i neer i nq Off  i c e  o f  Nava 1 Research. A r  1 i n g t o n .  \/a. *Advanced . 
Research P r o j e c t s  Agency. A r l i n g t o n ,  Va. 
31 Cec 75 :  96p 
NT I 5  P r  i c e s :  PCs5 .'OO/l~lF92.25 
20F: 20L; 7 D ;  46C; 46D: 99F 
' S c i e n t i f i c  research;  ' M a t e r i a l s ;  Laser m a t e r i a l s :  O p t i c a l  
m a t e r i a l s :  E l e c t r o o p t i c s ;  O p t i c a l  pumping; L i g h t  e m i t t i n g  d iodes ;  
F l u o r i d e s :  Oxides:  Rare e a r t h  e lements;  Superconductors :  
T r a n s i t i o n  me ta l s :  C r y s t a l  g rowth :  T u n n e l i n g ( E 1 e c t r o n i c s ) ;  
S y n t h e s i s ( C h e m i s t r y ) ;  Organometa l l i c  compounds: L i t h i u m  
compounds': Po 1 yii:er i za t 1 on 
O p t i c a l  modu la to rs :  NT,ISDODN 
U7610 
N00014-75-C-1084: A R P A  Order-2994 
No a b s t r a c t  a v a i l a b l e .  

AN - AD-A019 862/2SL 
T I  - Tur*bine Encine Telemetry A n a l y s i s  
TN - F i n a l  r e p t .  30 A p r - 1  Nov 75 
AU - A d l e r .  A lan  J. 
C S  - Acurex Corp Mountain View C a l i f * A i r  Force A e r o - P r o p u l s i o n  Lab., 

PD - Nov 75: 66p 
PR - N T I S  P r i c e s :  PC$4.50/MF§2.25 
C C  - 21E 9F. O l D ;  97H: 45C 
DE - *Gas t u r b i n e s .  Telemeter ing t r a n s m i t t e r s ;  M i c r o e l e c t r o n i c s ;  

W r  i y h t  - Pat t e r s o n  A F  E .  O h i  0 .  

Rsliability(E1ectronics); R e s i s t o r s :  C a p a c i t o r s ;  I n t e g r a t e d  
c i r c u i t s ;  D i q i t 3 l  systems: T r a n s i s t o r s :  H i Q h  t empera tu re :  H y b r i d  
c i I-cu i t s 

I D  - N T I S D O D A F  
SA - A F A P L - T R -  75-95 
AP - U i606  
CG - F33615-75-C-2055 
PN - AF-LO66 
TS - 306613 
AB - T u r b i n e  engine te len ie t r y  ( m i n i a t u r e  radio t r a n s r n l t t e r s .  mounted 

o n  r o t a t i n g  engine cor-ponerits t o  t e l e m e t e r  p h y s i c a l  measurement 
d a t a )  were analbzed w i t h  the  g o a l s  of  a c h i e v i n g  s t a n d a r d i z a t i o n .  
reduced c o s t s  and h i g h e r  o p e r a t i n g  tempera tu re .  The r e p o r t  
c o n t a i n s :  t h e  r e s u l t s  o f  a t e l e r r e t r y - u s e r  su rvey  and recommended 
s ta i i da rds  f o r  b o t h  packaging and f u n c t i o n ;  and. r e s c r l t s  o f  a 
b r i e f  e x p l o r a t i c m  o f  t h e  problems a s s o c i a t e d  w i t h  o p e r a t i n g  
m i c r o e l e c t r o n i c  c : r c u i t r y  a t  temperatures up t o  2COC. i n c l u d i n g  
200C f b n c t i o n a l  t e s t  a a t a  oi: 18 t y p i c a l  m i c r o e l e c t r o n i c  
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- AD-A017 284/1SL - H i g h  F i e l d  Conduct ion.and Breakdown i n  A p r o t i c  L i q u i d s  - Techn ica l  r e p t .  - Proud, J .  M . ;  Auborn, J. J. - G te  Labs I n c  Waltham Mass 'Of f ice o f  Naval  Research. Ar l ington. Va. - Sep 75; 1Sp 
- NT15 P r i c e s :  PC43.50/MF02.25 

- 'SUI f u r ;  , L i q u i d s ;  E l e c t r i c a l  conduct i v i  t y ;  V i s c c s i  t y ;  

- C p r o t i c  l i q u i d s ;  *Sul . fur  c h l o r i d e s ;  L i q u i d  s u l f u r :  Nanosecond 

- 7D: 99F 

TemrJeratUi-S: Hexanes: Tunnel i n g (  E l e c t r o n i c s  1 ; D i e l e c t r i c  s t r e n g t h  

p u l s e s :  * D i e l e c t r i c  breakdown; I n s u l a t i n g  o i l ;  D i e l e c t r i c  
l i q u i d s ;  NTISDODN . - U7601 

- TR-2 - NO03 14-  74 -C-0215 - NR-359-570 
-, E n e r ~ e t i c  e l e c t r o n  processes may e x i s t  i n  a p r o t i c  l i q u i d s  due t o  

' t h e  absence o f  C - H  mo lecu la r  bonds. Two l i q u i d s . .  mo l ten  su l fu r  
and S2C12. have been i n v e s t i g a t e d .  Ev idence f o r  h i g h  f i e l d  
t u n n e l i n g  and a l i q u i d  phase Townsend a l p h a - p r o c e s s  I s  found i n  
l i q u i d  s u l f u r .  Nanosecond p u l s e  breakdown d a t a  p r o v i d e s  
a d d i t i o n a l  evidence f o r  l i q u i d  phose e l e c t r o n  avalanche behav io r  
i n  52C12. The nanosecond breakdown s t a t i s t i c s  a r e  Compared fo r  
hydrocarbon a s  w e l l  as a p r o t i c  l i q u i d s .  

- AD-A015 849/3SL 
- Deep Boreho le  Opera t i on  o f  t h e  Borehole Seismometer System, Model 

- S p e c i a l  t e c h n i c a l  r e p t .  Aug-Jan 75 
- Douze. E .  J . ;  Sherwin. John R .  
- Teledyne Geotech Gar land T e x - A i r  Force Techn ica l  A p p l i c a t i o n s  

- 15 hlar 75;  1050 - NT I 5  P r  i c e s  : PCC5.25/MF$2.25 

- * S e  1 sniographs ; Sei smometers; *Boreho les :  Operat  1 on;  H i g h  

36000 

Cente r ,  P a t r i c k  AFB.  F l a .  

- 8 K ;  145; 48F  

tentperature;  Hiqh p r e s s u r e :  Re1 f a b i  1 1  t y ( E 1 e c t r o n i c s ) ;  Test  

Performance(Eng1neering); Wyoming 
. methods; R l o d i f i c a t i o n :  S i g n a l  t o  n o i s e  r a t i o :  

I D  - * S e i s m i c  n o i s e ;  LoncJ p e r i o d  seismometers;  N T I S D O D A F  
A P  - U7525 
RN - TR-75-2 
CG - FO8606-74-C-0013 
AB - The p r o j e c t  desc r ibed  was ccncerned p r i n : a r i l y  w i t h .  f i r s t .  t h e  

m o d i f i c a t i o n  c f  the Borehole Seisxograph System. Model 36000. t o  
o p e r a t e  under the h i g h  p r e s s u r e  and h i g h  tempera tu re  environment 
,encoun te red  i n  bo reho les  up t o  3000 m ( 1 O . O O C  f t )  deep, ana 
s e c o n d l y ,  v a r i o u s  s t u d i e s  o f  s i g n z l s  and n o i s e  as a f u n c t i o n  o f  

I 
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dep th .  h l o d i f i c a t i o n  o f . t h e  i n s t r w e n t .  a l o n g  w i t h  r e q u i r e d  
a u x i l i a r y  equiprrent was r e l a t i v e l y  s t r a i g h t f o r w a r d  and c o n s i s t e d  
p r i m a r i  l y  o f  s u b s t i t u t i o n  o f  h i g h - r e 1  i a b i  1 i t y .  105C components 
f o r  some o f . t h e  s tandard  u n i t s  i n  the e l e c t r o n i c s  s e c t i o n s .  
A c t u a l  o p e r a t i o n s  were c a r v i e d  out  a t  a deep bo reho le  s i t e  near 
P i n e d a l e .  Wyoming d u r i n g  the  p e r i o d  f rom A p r i l  th rough December 

, 1974. Data f rom th ree  d i f f e r e n t  l o n g - p e r i o d  ( L P )  seismographs 
were reco rded  f o r  a n a l y s i s  - a c o n v e n t i o n a l  s u r f a c e  LP system 
u s i n g  10 k g  mass seismometers and ga lvanomete r -pho to tube  
a m p l i f i e r s .  a s tandard Model 36000 a t  a f i x e d  dep th  o f  46 m (150  
f t )  and a deep-hole Model 36000 a t  v a r i o u s  dep ths  f rom 46 m t o  
914 m (3000 f t ) .  

AN - AD-A009 702/4SL 
T I  - L i t h i u m - I n o r g a n i c  E l e c t r o l y t e  B a t t e r i e s  
TN - Q u a r t e r l y  r e p t .  no. 5. 16 Sep-15 Dec 74 
AU - H o l l e c k .  Gerhard L.: Turchan. M ichae l  J . :  Toland,  Dav id  E.  
C S  - E i c  I n c  Newton hiass+Army E l e c t r o n i c s  Command, F o r t  Nlonrnouth, N 
PD - A p r  75: 30p 
PR -!' N T I S  P r , i ces :  PCS3.75/MF92.25 

DE - * P r i m a r y  b a t t e r i e s :  L i t h i u m :  T h i o n y l  c h l o r i d e ;  Chemical a n a l y s  
cc - 1 o c :  97q 

I D  - 
S A  - 

, NO - 
A P  - 
R N  - 
CG - 
PN - 
T S  - 
AB - 

J.  

S;  
S u l  f u r :  Re1 i a b i  ) i t y l  E l e c t r o n i c s  1 : Reduct t o n (  Chemi s t r y  ) : 
E l e c t r o d e s :  Gas chromatography: Cathodes: N i c k e l :  P la t i num;  Gold; 
Carbon b l a c k :  Storage: Temperature:  P r o t e c t i v e  c o a t i n g s  
* L i t h i u m  c e l l s :  L i t h i u m  c h l o r i n e  c e l l s :  H i g h  energy b a t t e r i e s :  
L i t h i u m  t e t r a c h l o r o a l u m i n a t e s ;  A l u m i n a t e s / t e t r a c h l o r o ;  NTJSDODA 
ECOIJ- 74 - 0030- 5 
See a l s o  r e p o r t  da ted  Jan 75. AD/A-O05 057. 
U7514 

DAAC07-74-'2-0030 
DA - 1 - T -  16 I 102 - A-34-,A 
1 -T-161102-A-34-A-02 

C-401-5 

An a l l - i n o r g a n i c  e l e c t r o l y t e ,  l i t h i u m  p r i m a r y  b a t t e r y  o p e r a b l e  
o v e r  t h e  temperature range - 4 0  t o  + 1 6 0 F  i,s b e i n g  e v a l u a t e d .  The 
d e s i r e d  energy d e n s i t y  i s  150 w a t t - h o u r s  p e r  pound o f  t o t a l  
b a t t e r y  h e i g h t  and the d e s i r e d  power d e n s i t y  i s  50  w a t t s  p e r  
pound. S u l f u r  i s  a r e a c t i o n  p r o d u c t  o f  Li/SOC12 c e l l s .  F i f t y  
p e r c e n t  ( 5 0 % )  o f  the t o t a l  s u l f u r  c o n t e n t  o f  r e a c t e d  SOC12 is  
f ound  b y  chemical  a n a l y s i s  o f  e l w e n t a l  s u l f u r .  S u l t u r  i s  ~ u i t e  
s o l u b l e  i n  t h e  e l e c t r o l y t e .  A n a l y s i s  by gas chromatography 
i n d i c a t e s  t h a t  '502 i s  a r e a c t i o n  p r o d u c t .  b u t  no o t h e r  major  
v o l a t i l e  p r o d u c t s  a re  formed. Reduc t ion  o f  SOC12 on N i .  P t ,  A u  
and C i s  a complex. p o t e n t i a l  dependent p r o c e s s .  Su r face  l a y e r s  
a r e  formed on a l l  these e l e c t r o d e s  and i n t e r f e r e  w i t h  r e d t i c t i o n  
o f  SOC12. A f t e r  h i g h  temperature s t o r a g e .  L i /SCCl2 b a t t e r i e s  
shob;Jed severe v o l  tacje. d e l a y s  and v o l t a g e  d e p r e s s i o n  due t o  L i  
e l e c t r o d e  p o l a r i z a t i o n .  The p r o t e c t i v e  f i l m  on L i  b r e a k s  o n l y  
l o c a l l y  l e a d i n g  t o  l o c a l i z e d  anod ic  L 1  d i s s o l u t i o n  a t  h i g n  
c u r r e n t  d e n s i t i e s .  
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AD-A008 676/9SL 
PbSnTe H igh  Re1 i a b i  1 i t y  
F i n a l  t e c h n i c a l  r e p t . .  
Guimento.  A .  
Barnes Eng ineer ing  Co Stamford Conn*Army M o b i l i t y  Equipment 
Research ana Devel.opment Cen te r ,  F o r t  Be1,voir. V a .  
26 Jul 71 :  6p 
NT I S  P r  i ces : PCS3.25/ni;F§2.25 
17E: 63C a 
r l n f r a r e d  d e t e c t o r s :  Semiconductors:  Lead compounds; T i n  
compounds: Te I I ur ides:  Re 1 i a b i  1 i t y (  E l e c t r o n  t c s )  ; Temperature 
Lead t e l l u r i d e s :  T i n  t e l l u r i d e s ;  NTISDODA 
u7513 
DAAK02-72-C-043a 
DA-15763719-DK-70 
T h i s  r e p o r t  c o n s i s t s  o f  d a t a  sheets  g i v i n g  t h e  d e t e c t o r  
parameters o f  ten,  s i n g l e  element PbSnTe i n f r a r e d  d e t e c t o r s .  The 
goa l  was t o  p r o v i d e  d e v i c e s  capable o f  h i g h  temperature s t o r a g e  
and vacuuin i n t e g r i t y .  E f f o r t s  were d i r e c t e d  a t  mee t ing  t h e  
tempera tu re  requi rements f o r  c l a s s  1 equipment o f  MIL-STD-8108. 

AD/A-005 057/5SL 
L i t h  i urn- Inorgat i  i c E 1 e c t  r o  I y t e  B a t t e r  i es 
Q u a r t e r l y  r e p t .  no. 4 .  17 Sep 73-16 Sep 74 
H o l l e c k .  Gerhard L . :  Turchan. M ichae l  J ; Cogley.  Dav id  R .  
E i c  I n c  Newton Lass'Army E l e c t r o n i c s  Command. F o r t  Monmouth. N.J. 
Jan 7 5 ;  58p 
NTIS P r i c e s :  PCS4.25/NFS2.25 
1OC 97D 
V P r  imar y b a t t e r  i es,  Carbon b l a c k ,  Cathodes; 
Re1 i a b i  I i t y ( E 1 e c t r o n i c s ) ;  Chemical r e a c t i o n s ;  L i t h i u m ;  C h l o r i n e ;  
C h l o r i d e s .  Si11 Fur compounds. C o r r o s i o n ;  Temperature;  E l e c t r o d e s ;  
Reduct i on(  Chemi stry I 
' L i t h i u m  c e l l s :  L i t h i u m  c h l o r i n e  c e l l s :  T h i o n y l  c h l o r i d e :  H i g h  
energy b a t t e r i e s .  Li t h ium aluniinuin c h l o r i d e s ;  NTISDODA 
E C O h  - 74 - 0030 - 4 
See also Q u a r t e r l y  r e p t .  no. 3 .  AD-786 673. 
U7508 
C - 401 - 4  
DAAB07-74-C-0030 
D A -  1 - T -  16 I 1 0 2 -  A - 3-A 
1 -T -161102-A-3 -A-02  
An a l l - i n o r g a n i c  e l e c t r o l y t e .  l i t h i u m  p r i m a r y  b a t t e r y  o p e r a b l e  
ove r  t h e  temperature range - 4 0  t o  +160F i s  b e i n g  eva lua ted .  The 
d e s i r e d  enerqy c 'ens i ty  i s  150 w a t t - h o u r s  p e r  pound o f  t o t a l  
b a t t e r y  weight  and t t le  d e s i r e d  poner d e n s i t y  i s  50 \r .at ts p e r  
pound. A t  a1 I t enpera tu res .  c a p a c i t y  i s  1 imi t e d  b y  polarization 
o f  t h e  csrbon e l e c t r o d e .  Pro lovged s t o r a g e  a t  160F r e s u l t s  i n  
severe v o l t a q e  Uelays and lower s t e a d y - s t a t e  d i s c h a r g e  v o l t a g e s  
upon d i s c h a r q e  a t  room t e r p e r a t u r e .  Bo th  t h e  v o l t a y e  d e l a y s  and 
t h e  lower  d i scha rge  v o l t a g e s  a r e  a t t r i b u t a b l e  t o  p o l a r i z a t i o n  o f  
t h e  L i  e l e c t r o d e .  C o r r o s i o n  o f  L i  i n  SOC12 i s  more severe i n  
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practical stainless steel cells than in glass containers under 
high purity conditions. Reduction of SOC12 on Ni. stainless 
steel. or C is a complex, potential dependent process. LiCl i s  a 
major constituent of electrode surface films formed upon 
reduct i on i n SOC 12/ Li A 1 C 14 so 1 uti ons . 

UCID-16613 
Approaches to High Temperature Electronics 
Blum. A .  S .  
Cal ifornia Univ., Livermore Lawrence Livermore Lab. 
16 0ct 74; 8p 
NTIS Prices: PCS4.00JMF92.25 
09A: 490; 49H 
Electron tubes; Electronic equipment: High temperature: 
Semiconductor devices 
F;T I SAEC 
N3103 
W -  7405-eng-48 
For abstract. see NSA 31 03, number 08128. 

Ad-786 673/4S1 
Li thium - Inorganic Electrolyte Batteries. 
0uar.terly rept. no. 3. 16 Mar-15 dun 74 
Cogley. David R . :  Turchan. Michael J.; Holleck. G .  1 .  
E'i,c Inc Newton I::ass'army Electronics Conimand. Fort Monmouth. N . 3 .  
Sep 74: 491, 
pc 33.75/Mf 82.25 
1OC: 97D 
*primary batteries; Carbon black; Cathodes. 
Re1 iabi 1 i ty(electronics1; corrosim; Chemical reactions; Lithium; 
Chlorine; Chlorides Sulfur compound: Temperature. 
Performance(en3ineeri ng)  
+ l i  thium ce1.l~; Lithium chlcrine cel Is: Thionyl chloride; High 
energy batteries: Lithium aluminum chlorides; Ntisdoda 
Ecorn - 74 - 0030 - 3 
See also report dated May 74. 84-779 477. 
U7425 

Daat07-74-C-0033 
Da-1-1-161102-A-34-A-02 

An all-inorganic electrolyte. lithium pr*inary battery operable 
over the temperature range -40 to +160F is being evaluated. The 
desired energy density is 150 watt-hours per pound of total 
battery height and the desired povier density is 50 watts per 
pound. Severe L i  electrode polarization was observed in 
experimental cells after one week's storage at 160F. 1 1  electrode 
cot-rosioti was more severe in stainless steel cells than under 
high purity conditions in glass containers. Potential scans on 
Ni. stainiess steel. and C show that Socl2 reduction is a 
complex. potent:al-dependent process .  Carbon is the best catalyst 

C-401 -3 

1 -T-161 102-A-34-A-0243 
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f o r  SOC 
r e g i o n ,  
below 1 
a r e a c t  
1 ! m i  t e d  

2 r e d u c t i o n  a t  a n o d i c  p o t e n t i a l s .  I n  t h e  ' p a s s i v e  
s i g n i f i c a n t  c a t h o d i c  c u r r e n t s  a r e  observed on carbon 

V .  t h e  major p a r t  o f  t h e  f i l n i s  formed i s  L i C l .  Sul fur  I S  
on p r o d u c t  o f  L i /Soc12 c e l l s .  A t  -4OF. c e l l  v o l t a g e  1s 
by t h e  carbon e l e c t r o d e .  ( m o d i f i e d  a u t h o r  a b s t r a c t )  

- Ad-782 281/0 - H i g h  Pressure Transducer.  - Techn ica l  r e p t  - M i l l e r .  G .  k i r b y  - G te  S y l v a n i a  Inc  Mountain View C a l i f  E l e c t r o n i c  Systems 

- 15 Jun 74 .  lG7p 
Group-Western D iv  

- p c  S4.50/Mf 81 45  - 9A: 17A: 49C; 6313 - * t r a n s d u c e r s ;  'Pydrophories; E l e c t r i c a l  p r o p e r t i e s ;  S e n s i t i v  
Envi ronmenta l  t e s t s :  Temperature.  Performance(engineerinQ), 
t o le rances (mechan1cs ) ;  c o a x i a l  c a b l e s .  R e l i a b i l l t y ( e 1 e c t r o n  
e l e c t r e t s .  Comouter programs. F o r t r a n  

- N t i s d o d n  - See a l s o  Ad-906 983. 

- T r - 5  

- The p r i m a r y  purpose o f  t h e  s t u d y  i s  t o  measure and e v a l u a t e  

- U7419 

- N0001 4 -  72 -C-0307 

per formance o f  an e l e c t r e t  c o a x i a l  c a b l e  t ransducer  a s  a 

t y :  

c s ) ;  

t h e  

hydrophone. T h i s  i n c l u d e s  any p o s s i b e l  env i ronmen ta l  e f f e c t s  on 
per formance such miqht be caused by dep th  p r e s s u r e ,  temperature.  
and mo t ion -caused  t u r b u l e n c e .  

- N74-18810/3 
- Research on M a t e r i a l s  f o r  Advanced E l e c t r o n i c  and Aerospace 

- Semiannual S t a t u s  Report .  1 Jan.  - 30 dun. 1973. 
A p p l i c a t i o n .  

- R i c e  U n i v . .  Houston. Tex. 
- 30 Jun 73 .  29p 
- PC S4.50/Mf 31.45 
* 140 - *magnet ic  reco1 .6 ing ;  - m a t e r i a l s  t e s t s ;  ' o p t i c a  

* po 1 yniers ; Aerospace env i rmmen t s ;  E 1 e c t  r o n  i c s  
H i g h  temperature research :  Technology u t i l i z a t  

- Nasa 
- 51210 - Kasa-Cr-137234:  Sasr-28 
- Ngr -44 -006-001  

d a t a  p r o c e s s i n g  
H i g h  p r e s s u r e :  

on 

- Research da ta  a re  r e p o r t e d  on o p t i c a l  and magne t i c  d a t a  
p r o c e s s i n g ,  hydrogen . in  m e t a l s  and s t r e s s  c o r r o s i o n  phenomena. 
and polymers and m a t e r i a l s  a t  h i g h  tempera tu res  and p r e s s u r e s .  
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- Ad-774 753/8 - H i g h  Temperature Sol i d  S t a t e  Pressure Transducers f o r  M i  1 1  t a r y  

- F i n a l  t e c h n i c a l  r e p t .  Mar 7 2 - 0 c t  73 
- V i c h .  G e r a l d  L . :  House. J. h.  - Coiirac Corp Duar te C a l i f  - Oct 73: 36p - PC 53.25/Mf $1.45 , - 148 

J e t  Engine Environments.  

- * t r a n s d u c e r s :  Pressure;  S o l i d  s t a t e  e l e c t r o n i c s ;  J e t  eng ines ;  
H i g h  temperature:  S t r a i n  gages: S i l i c o n :  M i l i t a r y  a p p l i c a t i o n s  - * p r e s s u r e  sensors;  A f  - Af f d l  - T r  - 73 -  145 - U7408 - F33615-72-C-1179 

- A f -1987  - 198702 
- The document r e p o r t s  t h e  work pe r fo rmed  t o  a p p l y  advance d e s i g n  

and f a b r i c a t i o n  techniques t o  t h e  economic development o f  h i g h  
temperature so1 i d  s t a t e  p r e s s u r e  t r a n s d u c e r s  f o r  m i  1 1  t a r y  j e t  
engine env i roments.  Improvenients i n  a p r e v i o u s l y  developed h i g h  

7 t empera tu re  s o l i d  s t a t e  p r e s s u r e  t ransducer  have been made i n  a 
number o f  a r e a s .  Media c o m p a t i b i l i t y  has been extended from c l e a n  
a i r  t 0 , c o n d u c t i v e  and m i l d l y  c o r r o s i v e  l i q u i d s  and gases. Cost 
e f f e c t i v e  r e d u c t i o n s  t o  war ran t  p r o d u c t i o n  have been achieved.  
Accuracy has been i niproved by i nt roduc t i c n  o f  non 1 i near 
tempera tu re  compensation. The o p e r a t i n g  tempera tu re  range  has 
been extended from 660F t o  750F w i t h  ~ u r ~ v i v a l  p roven  t o  930F. 
( au t  ho r  1, 
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- Ad-765 504/6 - Fast  Warniup Ouar tz  Reference Osci  1 l a t o r .  - F inn1  r e p t .  1 dun 71-31 Jan 73 - Greenhouse, H a r o l d  M . :  M c G i l l .  Robert  L . :  C l a r k .  D a n i e i  P.  
- Bendix Corp B a l t i m o r e  Md Communications D i v  
- dun 73: 1 1 3 ~ .  

PC 34.25/;8f 31.45 - 9A: 666: 498 
- ( ' c r y s t a l  o s c i l l a t o r s .  Ouar t z  resona 

Temperature con ' t ro l  : R e s i s t o r s :  Meta 
Microminiaturiration(e1ectronics): M 
equipment :  Desiyn , - F i  I r n  r e s i s t o r s ;  A 

- Ecoin-0265 - F - 7 1 
- U7320 - 471-1045-984 
- Daab07-71-C-0265 - Da-1-S-662705-A-058 
- 1 -S-662705-A-05802,  

o r s ) ;  High  f requency ;  

n i a t u r e  e l e c t r o n i c  
f I lms. 

- The r e p o r t  cove?s t h e  work i n  d e v e l o p i n g  a m i n i a t u r e  f a s t  warmup 
q u a r t z  o s c i l l a t o r  f o r  use i n  p lanned  t a c t i c a l  communicat ion 

.equipment .  The r e p o r t  i n c l u d e s  des ign .  f a b r i c a t i o n ,  and 



e- 
per formance d e t a i l s  o f  such a d e v i c e .  E l e c t r i c a l .  thermal  
mechanlc,al. and m i c r o e l e c t r o n i c  d e s i g n  c r i t e r i a  a r e  g l v e n  i n  
s u f f i c i e n t  d e t a i l  t o  a l l o w  t r a d e - o f f s  w i t h  r e s p e c t  to per formance 
g o a l s .  To keep the s i z e  o f  t h i s  s t a b l e  5 Mhz o s c i l l a t o r  w i t h i n  
one c u b i c  i n c h .  m i c r o e l e c t r o n i c  techn iques  a r e  employed. The 
r e s o n a t o r  i s  h e l d  a t  i t s  upper t u r n  p o i n t  and  i s  enc losed  i n  a 
s p e c i a l l y  des igned i so the rma l  e n c l o s u r e .  The e n c l o s u r e  i s  h e l d  a t  
a ccmstant u n i f o r m ' t e m p e r a t u r e  by a p r o p o r t i o n a l  te:nperature 
c o n t r o l  c i r c u i t  so t h a t  t h e  e n c l o s u r e  i s  t h e  oven f o r  t h e  
r e s o n a t o r .  Located on t o p  o f  t h e  e n c l o s u r e ,  and m a i n t a i n e d  a t  a 
c o n s t a n t  temperature;  a r e  t h e  o s c i l l a t o r .  h e a t i n g  t r a n s i s t o r s .  
t h e  temperature c o n t r o l l e r  f o r  t h e  e n c l o s u r e ,  and a seccnd 
c o n t r o l  c i r c u i t .  ( m o d i f i e d  a u t h o r  a b s t r a c t )  

AN - Ad-764 530/2 
T I  - High-Power D e n s i t y  Hydraz ine Fuel  C e l l s  

C S  - Naval  S h i p  Research and Development Center  Annapo l i s  M d  
. AU - Icenhower.  D .  e . :  Urbach. H .  b .  

PD - dun 73: 16p 
PR -. p c  S2.75/Nlf 81.45 
cc - '  1 0 B :  97D 
DE - ( * f u e l  c e l l s .  * h y d r a z i n e ) :  Oxygen; Temperature.  

I D  - ' hyd raz ine  f u e l  c e l l s :  N 

RN - Nsrdc-3934:  Nsrdc-27-381 

Re1 i a b i  1 i t y ( e 1 e c t r o n i c s ) :  P o l a r i z a t i o n ;  Asbestos 

AP - U7319 

PN - Sf35-431 
T S  - S f35 -431-005  
A B  -- A hydraz ine -oxygen  f u e l  c e l l  was opera ted  under  moderate 

cond i  t i  ons o f  temperature and concent r a t  t o n  a t  pcwer dens i  t l e s  Up 
t o  600 w a t t s  pe r  sqiiare foo t  (1000 amperes p e r  square f o o t  a t . 0 . 6  
v o l t ) .  a t  t h i s  o u t p u t .  a power e f f i c i e n c y  o f  32% was o b t a i n e d  a t  
70C a t  l e s s  t h a n  molar h y d r a z i n e  c o n c e n t r a t i o n .  Power 
e f F i c i e n c i e s  eqceeding 48% were o b t a i n e d  over a power d e n s i t y  
range  f rom 40 tcr 200 w a t t s  p e r  square f o o t  b y  ma tch ing  the  
tempera tu re  an3 hyd raz ine  c c n c e n t r a t i o n  o p t i m a l l y  t o  t h e  
e l e c t r i c a l  l oad .  The t h r e e  ma jo r  c,ornponents G f  c e l l  p o l a r i z a t i o n  
were examined. C r i t i c a l  r e s i s t a n c e  losses were min i rn ized by use 
o f  a 0 . 0 1 0 - i n c h  asbestos m a t r i x  which was more t h a n  3deqUate t o  
p r e v e n t  leahaqe o f  oxycen t o  t h e  anode a t  moderate d i f f e r e n t i a l  
p r e s s u r e s .  A p i -o jec ted  c e l l  t h i c k n e s s  o f  0 . 1  i n c h  and a power 
d e n s i t y  o f  200 w a t t s  p e r  square f o o t  co r respond  t o  a c a l c u l a t e d  

( m o d i f i e d  a u t h o r  a b s t r a c t )  
, s t a c k  power-volume r a t i o  o f  16 h l l o w a t t s  p e r  c u b i c  f o o t .  
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- Ad-763 8 4 0  - Physics of Semiconductor Luminescence and High-Temperature 
- Final rept. 1 Jun 6 8 - 1 4  Mar 73 - Rediker. Robert H,:  Fonstad. Clifton G. 
- Massachusetts Inst of Tech Cambridge Dept of Electrical 
Engineering - 2 Jul 73; 23p - pc 43.25/Mf $ 1 . 4 5  - 20L: 8 0 N  

Semi conductors. 

- ('semiconductors. Luminescence): Silicon: Germanium; Gallium 
arsenides: Aluiqinum compounds; Photodiodes: Lasers; Tin 
compounds: Oxidcs: High-temperature research: Photoconductivity; 
Band theory of solids. Tunnel ing(electron1cs): Crystal growth: 
Electrical properties: Optical preperties: Secondary emission 

- Tin oxides: Alulrinum zrsenides; Metal insulator semiconductors; Af - Afosr-Tr-73-1211 
- Af-Afosr-1571-68 - U7318 
- A f  -9763 - 976301 - A new luminescence modulation effect was observed in Si and Ge 
' and a new negative resistance phenomenon discovered in Ge. The 
intrinsic eneryy band levels tn (al.Ga)as were 'studied a s  a 
function of allcjv composi tion. and the modulation of la1 .Galas 
luminescence by surface f 
crystals of the wide band 
previously ava' lable were 
undertaken of 5n02's elec 
growth. and device techno 

eiUs investigated. Higher quality 
gap semiconductor stannic oxide than 
grown and extensive studies were 
rrcal aid optical properties. crystal 
osy. (author) 

- Ad-820 729 - 300 C semiconductor for Power Devices. 
- Interim technical rept. no. 4 .  1 Apr-30 dun 67 - Krassner. L. - Radio Corp. o f  Arrerica, Somerville. N.J. Electronic Components 
and Devices. - Sep 67: 25p - pc S6.00/Mf 80.95 - 9A: 66H - ('crystal rectiflers. Power equipwent 1 :  High-temperature 
research: Epi taxral growth: Gal lium arsenides: Crystal lattice 
defects. Surface properties. Failure(e1ectronics); Substrates: 
Phosph i U e s  - Distribution Litnitation now Removed. - U7214 

- A f  .33(6151-5352 - Vapcr-phase. epitaxial p-n junctions have been grown o f  gallium 
arsenide and gallium arsenide-phosphide alloys. Rectifiers we:e 
completed and sealed  sing the etching. metalization. and 
soldering processes developed. Thermal cycling tests to 300C were 
completed successfully. and high-forward-current tests encourage 
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the conclusion that rectifiers with smaller areas than those 
planned originally can fulfill contract goals. 

Ad-818 309 
Investigation o f  Maintenance-Free High Rate, Nickel-Cadmium 
Batteries for Aircraft Application. 
Quarterly technical progress rept. no. 4. 1 Mar-1 dun 67 
Kantner. Edward: Lenncn. Hugh d . :  Wouk. Victor: Gladstone. Bruce 
Gulton Industries. Inc.. kletuchen. N. j. alkaline Battery Div. 
d u n  67: 63p 
pc SS.OO/Mf 80.95 
1OC: 670, 
(*storage batteries. Helicopters): Cadmium: Battery separators: 
Design: Logic circuits; Electronic relays: Voltage; Temperature. 
Modules(e1ectronics);' Packaging: Energy: Nickel; Flight testing; 
Maintenance: Thermal analysis; Storage; Low:temperature batteries 
rnickel cadmium batteries: High rate batteries 
Distribution Liiiii tation now Removed. 
U72 14 
Ab- 31 00- 40 
A f  33(615)-5357 
Af -8173 
8 17204 
The objective O F  the.program was to develop an integrated power 
system consisting of a her-metical ly sealed. maintenance- Free. 
nickel. cadmi-urn battery and associated charge control-charge 
conditioning unit. for.aircraft application. The system must be 
cap?ble of delivering high rate discharges for engine starting. 
Charge acceptance of-sealed nickel-cadmium batteries to a fixed 
voltage \vas determined at temperatures from +20 F to -40 F .  The 
high rate charge-discharge behavior of polypropylene separators 
in sealed cells v.as investigated from O F  to 140F. A summary o f  
flight test data on CI U n - l l u ) f  helicopter is presented. (author) 

Ad-819 853 
Accelerated Tebting of High Reliability Parts. Volume I .  
Final rept. 1 7  Dec 6 5 - 1 7  Dec 66 
Walsh. T.. Best. G. 
General Electric Co.. Philadelphia. Pa. Mlssile and Space Div. 
dun 67: 209p 
pc S3.00/iJf 80.95 
14D. 148; 73C 
(-electronic equipment. Tests). Reliabi lity(e1ectronics): 
Resistors. Cspnci tors, Diodes(semiconductor 1 ,  
Failure(eIectr~~~ics1: Glass capacitors; Ceramic capacitors; Mica 
capaci tors ; Semi conductors: E lectni c currents; Tenperat w e :  
Voltage 
Accelerated tests 
Radc-Tr-67-71 - V c ; l - l  
Distribution Lintitation now Removed. 
U7211 
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- A f  30 (602) -3968  - Af -5519 
- 551902 - Long te rm t e s t s  t o  30.000 

c o r r e l a t i o n  d a t a  f o r  acce 
g o v e r n i n g  processes f o r  e 
ana lyzed  and presented t o  
p rocesses  f o r  each p a r t  t 
ce ramic .  p o r c e l a i n .  and g 
t h e  r e s u l t s  a r e  i nc luded .  

hou rs  were c o n t i n u t e d  t o  p r o v i d e  
e r a t e d  t e s t  r e s u l t s .  A t h e o r y  of l i f e  
e c t r o n i c  p a r t s  i s  g i v e n .  The da ta  a r e  
p r o v i d e  e s t i m a t e s  o f  t h e  l i f e  gove rn ing  
pe.  A p h y s i c s  o f  f a i l u r e  s t u d y  o f  mica, 
ass c a p a c i t o r s  was a l s o  pe r fo rmed  and 
( a u t h o r  

- Ad-736 265 - Design and Opera t i ona l  C h a r a c t e r i s t i c s  of  a High-speed 
( m i l l i s e c o n d )  System f o r  t h e  Measurement o f  Thermophysical  
P r o p e r t i e s  a t  H i g h  Temperatures ( R E P R I N T )  - C e z a i r l  i y a n .  Ared - N a t i o n a l  eureau o f  Standards Washington D C 

- r e p r i n t  
- . 1 4 B :  73D; 86V 
- '  I *measur ine d e % / i c e s l e l e c t r i c a l  + e l e c t r o n i c ) ,  H i g h - t e m p e r a t u r e  

- 19 rJov 70;  i 3 p  

r e s e a r c h ) .  Test equipnjent(e1ectronics); Data p r o c e s s i n g  systems; 
Thermal p r o p e r t i e s :  E l e c t r i c a l  p r o p e r t i e s  - * e l e c t r i c  condyc to rs ;  Therrnophysical p r o p e r t i e s  - A f o s r  - T r - 7 2 - 0 2 0 4  - U7206 - Af -9750 - 975001 

-'  Des ign and con; t ruct ional  d e t a i l s  o f  a h i g h - s p e e d  system f o r  t h e  
measurement o f  s e l e c t e a  th2 rmophys ica l  p r o p e r t i e s  of e l e c t r i c a l  
c o n d u c t o r s  a t  temperatures &ove 2000 K i n  exper imen ts  o f  . 
su-bsecond d u r a t i o n  a r e  d e s c r i b e d .  O p e r a t i o n a l  c h a r a c t e r i s t i c s  Of  
such a system a r e  g i v e n .  V a r i o u s  phenomena t h a t  a f f e c t  t h e  d e s i g n  
and s u c c e s s f u l  o p e r a t i o n  o f  t h e  system a r e  d i scussed  and. 
whenever p o s s i b l e .  q u a n t i t a t i v e  r e s u l t s  a r e  g i v e n .  C e r t a i n  
exper imen ta l  checks t o  assess t h e  o p e r a t i o n  o f  t h e  system a r e  
a l s o  d e s c r i b e d .  ( a u t h o r )  

- Ad-734 785 
T I  - 
TN . - 
AU - 
cs  - 
PD - 
PR - 
cc  - 
DE - 

IO - 

H i g h  Temperature I n f r a r e d  D e t e c t o r s  f o r  & i r c r a f t  F i r e  D e t e c t i o n .  
F i n a l  r e p t .  1 Jan-30 Sep 71 
E n t i n e .  G . :  M i t c h e l l ,  C. R . ;  Wald. F .  V . ;  Cocks. F .  H.  
T Y ~ C J  Labs I n c  dal tham Mass 
Dec 71; 95p 
p c  9 3 . 0 0  Mf $0 .95  
17E. 1 B :  63C:  51G 
( + i n f r a r e d  d e t s c t o r s .  2eliability(electronics)); ( ' a i r c r a f t  
f i r e s .  C e t e c t i o , i ) :  F i  lms: :el l u r i u m  a1 l o y s :  Cadmium a1  l o y s ;  
Photodiodes;  h lanufactur ing r e t h o u s :  P h o t o e l e c t r i c  m a t e r i a l s ;  
S i g n a l - t o - n o i s e  r a t i o  
Cadmium Zel l u r i d e s  



-* . .  

i 

S A  - A f a p l - T r - 7 1 - 8 9  
A P  - U7204 
RN - C-111 
CG - F33615-71-C-1084 
PN - Af -3048 
T S  - 304807 
AB - CdTe ph0todetector.S capab le  o f  o p e r a t i n g  c o n t i n u c u s l y  a t  750F 

were developed.  The d e t e c t o r s  a t  t empera tu re  c o u l d  d e t e c t  a 
p h o t o s i g n a l  o f  1CO micron W/square c e n t i m e t e r s  w i t h  a s i g n a l  t o  
n o i s e  r a t i o  o f  f o u r t e e n  t o  one w i t h  a n  o u t p u t  impedance o f  
500ohnis. The d e t e c t o r s  had peak s e n s i t i v i t y  near 0 .9micron and 
were q u i t e  i n s e n s i t i v e  above 1 . 2  m i c r o n .  making them i d e a l  f o r  
o p e r a t i o n  as a i r c r a f t  eng ine  f l r e  d e t e c t o r s .  ( a u t h o r )  

AN - Ad-732 495 
T I  - H i g h  Energy Der l s i t y .  Long L i f e  Secondary B a t t e r y  ( s i l v e r - Z i n c )  

TN - F i n a l  r e p t .  31 Oct 68-15 Oct 71 
AU - Sparks.  R i c h a r d  H. 
C S  - E lpower Corp Santa Ana C a l i  f 
PD - Oct 71; 1IGp 
PR - PC $3.00 M f  30 95 
CC - 1OC. 67A 

Assembly Eb 634 ( l / u .  

DE - ( I s t o r a g e  b a t t e r i e s .  D e s i g n ) .  ReliabiIity(e1ectronics); 
Envi ronmenta l  t e s t s :  V i b r a t i o n ;  Orop t e s t i n g :  Temperature;  
Humidi t y ;  L i q u i d  immersion t e s t s :  Zinc; S i l v e r :  Mechanical  
d r a d i n g s ;  Test  i 'ethcds 

I D  - ' s i l v e r  z i n c  c e l l s ;  * z i n c  c e l l s ;  Bb-534/u b a t t e r i e s  
S A  - Ec01i1-0093 - F 
AP - U7201 
CG - Daab07-69-C-0093 
PN - Da-1-T-662705-A-053 

AB - The purpose o f  t h e  c o n t r a c t  was the d e s i g n .  development.  nd 
'IS - l - T - 6 6 2 7 0 5 - A - 0 5 j C 2  

t e s t i n g  of  t h e  s i  l v e r - z i n c  b a t t e r y  assei i 'b ly Bb 534 ( l / U .  This 
b a t t e r y  assembly is a m i  1 i t a r y - r w g e d i z e d  d e s i g n  c o n s i s t i n g  o f  
f o u r  ( 4 )  Bb 461 ( ) / U  b a t t e r i e s  s tacked  s i d e  by s i d e  i n  t h e  
man-pack c o n f i g u r a t i o n .  The b a t t e r y  assembly i s  r a t e d  a t  24 v o l t s  
and 9 . 0  ai ipere bours o r  12 v o l t s  and 18 0 ampere-hours.  The 
d e s i g n  g o a l s  w ~ r e  s u c c e s s f u l l y  accompl ished.  The endi ronmenta l  
t e s t s  i n c l u d e d  v i b r a t i o n .  shock. d rop  t e s t s .  and h i s h  and low 
t empera tu re .  h u m i d i t y .  imners ion .  and a l t i t u d e .  I n  a d d i t i o n  these 
b a t r e r i e s  were s u b j e c t e d  t o  a complete range o f  e l e c t r i c a l  t e s t s .  
The f i n a l  r e p o r t  o u t l i n e s  the  des ign  and development prcgram and 
f u l l y  documents t h e  b a t t e r y  assembly a e s i g n .  Complete e n g i n e e r i n g  
d raw ings  a r e  i nc luded  i n  the  f i n a l  r e p o r t  a s  w e l l  as a r t ' s t ' s  
v i s u a l i z a t i o n  o f  the b a t t e r y  asse i -b l y .  ( a u t h o r )  



AN - 
T I  - 
TN - 
AU - 
cs  - 
PD - 
PR - 
cc  - 
DE - 

Ad-727 761 
H i g h  Temperature E l e c t r o n i c s .  
F i n a l  t e c h n i c a l  r e p t .  11 Nov 69 -15  May 71 
Carrpbel l .  R .  6 . :  Berman. H. S.: L o f t u s .  W .  D . :  H a r d i e s .  C .  E. 
Westinghouse E l e c t r i c  Corp P i t t s b u r g h  Pa A s t r o n u c l e a r  Lab 
J u l  71: 79p 
p c  93.00 Mf $0.95 
9 E ;  911: 66H 
( 4 t r a n s  i s t o r  amp1 i f i e r s .  H igh -  temperature r e s e a r c h )  : ( * f i e l d  
e f f e c t  t r a n s i s t o r s .  S i l i c o n  C a r b i d e s ) :  A i r c r a f t  equipment;  

b 

M a n u f a c t u r i n g  methods; R e s i s t o r s ;  D i f f u s i o n ;  C i r c u i t s  
S A  - A f a p l - T r - 7 1 - 4 6  
AP - U7118 
CG - F33615-70-C-1053 
PN - A f -3048  
AB - The f a b r i c a t i o n  o f  a s i l i c o n  c a r b i d e  ( s i c )  j u n c t i o n  f i e  

t r a n s i s t o r  ( j - F e t )  was shown p r a c t i c a b l e .  Severa l  anipl i  
d e s i g n s  were breadboarded w i t h  s i l i c o n  d e v i c e s  t o  s tudy  
r e q u i r e d  parameters.  A s i m p l i f i e d  bu i ld ing  b l o c k  a m p l i f  
c o n s t r u c t e d  and tes ted .  ( a u t h o r )  

d e f f e c t  
i e r  
t h e  
e r  was 

AN - Ad-710.952 
T I  ,: E n g i n e e r i n g  e v a l u a t i o n  o f  low temperature h igh  r a t e  Reserve 

magnesi um p e r c h l o r a t e  b a t t e r i e s .  
TN - Techn ica l  r e p t .  
AU - A l m e r i n i .  A c h i l l e  L.: N o r d e l l .  C a r l  A .  
C S  - Ar,my E l e c t r o n i c s  Command F o r t  Monmouth N J 
PD - J u l  70: 27p 
PR -. h c  53.00 M f  30 .65  
CC - 108:  67A 
DE - ( ' p r i n i a r y  c e l  1 s .  7magnesiun);  ( ' e l e c t r o l y t e s .  ' p e r c h l o r a t e s ) :  

( * w a t e r - ac t i v a t ed ba t t e r i es . Ma g ne s i urn ) : De s i g n ; Manganese 
' compounds: Mercury co!!jpounds; Co ld  weather - t e s t s ,  

Re1 i a b i  1 i t y ( e l e c t r o n i c s )  
I D  - ' r e s e r v e  b a t t e r i e s :  'magnesium manganese d i o x i d e  c e l  Is: 

+magnesium mercury o x i d e  c s l  Is: Magnesium p e r c h l o r a t e s :  
*maynesiurn c e l l s  

PP - U7020 
RN - Eccnl-3307 
PN ' , - Da - 1 - T - 662705 - A'- 053 

AB - A n  e n g i n e e r i n q  e v a l u a t i o n  program s u c c e s s F u l l y  demonstrated t h e  
, f e a s i b i  1 i t y  o f  wagnesium p e r c h l o r a t e  e l e c t r o l y t e  b a t t e r t e s  i n  

mee t ing  h i g h  r a t e  and IOU temperature r e q u i r e m e n t s  o f  t e l e m e t r y  
systems i n  Armv warheads. More e f f o r t  is  needed. however. t o  
ach ieve  a s i n q l c  ba , t t e ry  des ign  and e l e c t r o l y t e  f o r i w l a t i o n  t h a t  
w i l l  work ove r  the  e n t i r e  : rmperature range o f  - 4 O F  t o  + 1 4 O F .  
Wh i le  b o t h  mancjanese d i o x i d , ?  o r  m e r c u r i c  o x i d e  b a t t e r i e s  were 
s a t i s f a c t o r y .  the fewer shob more f a v o r a b l e  v o l t a g e  
c h a r a c t e r i s t i c s .  F u r t h e r  des ign  k c r k  is recomn:ended t o  ach leve  
optimum c e l l  and b a t t e r y  c o n s t r u c t i o n  f e a t u r e s  and t o  o p t i m i z e  
,such c r l : i c a l  f a c t o r s  a s  e l e c t r o l y t e  f o r m u l a t i o n .  volume and 

T S  - 1 -T-662705-A-O53L'2 

c W 
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methods f o r  f a s t  and u n i f o r m  a c t i v a t i o n .  ( a u t h o r )  

- Ad-702 838 - A r e s o n a t o r  for' measuping d i e l e c t r i c  parameters a t  high 

- Ba tu ra .  V .  G.: Grinenko. V .  G . :  Moiseev. V .  K. - F o r e i g n  Technolosy D i v  W r i g h t - P a t t e r s o n  A fb  Ohio - 19 Dec 6 9 :  6p 

Temperatures ( T R A N S L A T I O N )  

- hc S3.00 kif. 80.65 
- 148:  S A :  945 
- ( ' t e s t  e q u i p n e n t t e l e c t r o n i c s ) .  H igh - tempera tu re  r e s e a r c h ) ;  

( ' c a v i t y  r e s o n a t o r s .  D e s i g n ) ;  ( - d i e l e c t r i c s .  D i e l e c t r l c  
p r o p e r t i e s ) ;  Pa ten ts ;  Ussr 

- T r a n s l a t i o n s  
- E d i t e d  t r a n s .  o f  Patent f u s s r )  228 128 p l - 2 .  7 Aug 67. b y  H. Peck. 
- U7010 - F t d - H t - 2 3 - 5 6 7 - 6 9  - ~ t d - 7 2 3 0 1 7 e  - An Author  C e r t i f i c a t e : h a s  been i ssued  f o r  a r e s o n a t o r  des igned  
. f o r  measur ing the parameters o f  d i e l e c t r i c s  a t  h i g h  temperatures.  
I t  c o n s i s t s  o f  a c y l i n d r i c a l  w a t e r - c o o l e d  t u n a b l e  c a v i t y  
r e s o n a t o r .  systems f o r  e x c i t a t i o n  and removal  o f  Shf energy 
s e r v i n g  f o r  measur ing t h e  specimen p a r a w e t e r s .  and  a specimen 
h o l d e r .  TG p e r m i t  s imul taneous S h f - h e a t i n g  and measurement o f  t h e  
d i e l e c t r i c  paran.eters o f  t h e  specimen. t h e  r e s o n a t o r  w a l l  
o p p o s i t e  the specimen c o n t a i n s  fou r  r e c t a n g u l a r  openings i n  which 
a r e  mounted wave lam ina ted  f i l t e r s  f o r  i n s e r t i o n  o f  t h e  Shf 

"heat i -ng- energy.  ( a u t h o r  1 

+ * * * * * * r  E N D  O F  O F F - L I N E  P R I N T  + * * . * * + *  
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~ 0 - a g 2  43216s~ 
S m a l l - S i g n a l  A i n p l  i f i c a t . l o n  
F i n a l  r e p t .  1 Fcb 70.30 Nov 71 
Dean, Rayrnond H .  
Rca Labs P r i n c e t m  N J 
Mar 72; 113p 
NT I S P r  i ces : PC55.5,0/MF!x3.00 
D i s t r i b : J t i o n  1 i 1 y 3 i  t a t i o n  now removed. 
9 E  
( *M ic rowave  a m p l i f i e r s :  S i g n a l s ) :  T r a n s i s t o r  a m p l i f i e r s :  
Microwave o s c i l l a t o r s ;  G a l l i u m  a r s e n i d e s :  I n t e g r a t e d  c i r c u l t s :  X 
band: Ga in ;  Bandwidth:  .Phase m o d u i a t i o n ;  Space charge; F i e l d  
e f f e c t  t r a n s i s t o r s :  Th ickness.  Radiof requency;  T r a v e l i n g  wave 
tubes ;  E p i t a x i a l  growth;  T r a n s i s t o r s :  N e g a t i v e  r e s i s t a n c e  
c i r c u i t s ;  Doping: D i e l e c t r i c  p r o p e r t i e s :  E l e c t r i c  f i e l d s ;  
S u b s t r a t e s :  E l a c t r o n  d e n s i t y :  I n f o r m a t i o n  t h e o r y  
Cur i -ent d e n s i t y .  Constants ;  D i e l e c t r i c  p r o p e r t i e s :  Gunn e f f e c t :  
S c h n t t k y  b a r r i e r  t r a n s i s t o r s :  S i g n a l '  p r o c e s s i n g :  'Sriial 1 s i g n a l  
e m p l i f i e r s :  Tr;l!;sferrCd e l e c t r o n  a m p l i f i e r s :  T r a v e l i n g  wave 
t r a n s i s t o r s ;  NTISDODXD 
AFAL-TR-72- 18 
D7622 
PRRL-72-CR-2 
F33515-69-C-1788 
AF-4463 
The s i g n i f i c a n c e  o f  t h l s  research  t o  t h e  A i r  Force i s  t h e  
e v a i l a b i l i t y  of a new v e r s a t i l e .  q e n e r a l - p u r p o s e  s o l i d - s t a t e  
microwave a m p l i + i e r  f o r  f r e q u e n c i e s  above 3 GHz. I n  t h e  p r o t o t y p e  
t r a v e l i n g - w a v e  t r a n s i s t o r .  a t r a n s i s t o r - l t k e  i n p u t  launches a 
t r a v e l i n g  spacc-charge wave. which grows e x p o n e n t i a l l y  a s ' i t  
moves a l o n g  i n  a t h i n  l a y e r  o f  n-GaAs t o  a r e l a t i v e l y  d i s t a n t  
o u t p u t .  A t  t h e  f::Jtput t h e  s i g n a l  i s  enhanced f u r t h e r  b y  b u i l t - I n  
n e g a t i v e  resist;;nce. The l o n g  d i s t a n c e  between i n p u t  and o u t p u t  
makes i t  f e a s i b i e  t o  o p t i m i z e  i n p u t  and o u t p u t  i ndependen t l y  and 
m in im izes  t h e  fcedbach capaci  tancc which o f  t e n  I i m i  t s  g a i n  and 
bandw id th  i n  h ! ( ;h - f requency  d e v i c e s .  Twelve exper imen ta l  u n i t s  
Show b road-band  ne t  g a i n  i n  X-band. w i t h  14 t o  26 d D  b u i l t - i n  
i s o l a t i o n .  Cne u n i t  e x h i b i t s  i ns tdn taneous  n e t  g a i n  f rom 6 . 7  t o  
1 5 . 3  GHz:  anothEr y i e l d s  28 UB a t  9 . 2  GHz. A 1 1  d e v i c e s  a r e  good 
f o r  1 i n e a r  rnici'c.wave s i g n a l  p r o c e s s i n g :  v o l  t a g e - c o n t r o l  l e d  phase 
m o d u l a t i o n  a t  cc%nstant n e t  c;ain. o r  vol t a g e - c o n t r o l  l e d  g a i n  
m o d u l a t i o n  a t  c r n s t a n t  phase. D i f f e r e n t  b i a s  c o n d i t i o n s  make 
p o s s i b l e  th rss ' l : > ld -sens i  t i v e  sa tu ra ted -a i r .p I  i tLde amp1 i f  i c s t i o n  O f  
p u l s e s  o r  s i n u ~ o i d s .  t o r  l o g i c  or u i c ~ i t a l  f u n c t i c n s .  A r e l a t e d  
t w o - t e r m i n a l  r e t  l e c t i o n  a m p l i f i e r  has  been demonstrated a l s o .  
[ A u t h o r  ) 
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AD-A026 3@2/2SL 
Techno log ica l  Progress i n  E l e c t r o n i c  Components: A L i f e  c y c l e  
Support  Proble:J 
Student  p r c j e c t  r e p t .  
G a r r i s o n .  C a r r o l  1 Eugene 
Defense System- Management School F o r t  B e l v o i r  Va 
May 76: 66p 
N T I S  P r i c e s :  PC5.4.50/h?F§2.25 
15E: 9E: 9 A ;  74E 
* L i t e  c y c i e s ;  . E l e c t r o n i c  equlpment:  * L o g i s t i c s ;  Weapon systems: 
T r a n s i s t o r s :  1r;:egratad c i r c u i t s :  E l e c t r o n  tubes;  
M i c i -opr  ocessorT- . Techno 1 ogy ; Mono1 i t h i c s t r u c t u r e s (  E l  ec t r o n l  c s )  : 
Ch ips (  E 1 e c t r o n i  c s  ) : Gates(  C i  rcu i i s )  : Log$ c c i r c u i  t s ;  Rad io  
r e c e i v e r s  
t\;T I 5 D O D X A  : NT ISDODSD 
U7618 
D Sh? i - PMC - 76 - 1 
Given t h e  c u r r i - n t ' r a t e  o f  t e c h n o l o g i c a l  change i n  e l e c t r o n ( c  
components. r e p J i r  p a r t s  suppor t  ove r  the  t o t a l  l i f e  c y c l e  o f  8 
weapons system. r , r  i tern ,of e l e c t r o n i c  equipment i n  the  defense 
i n v e n t o r y  i s  becoming i n c r e a s i n g l y  d i f f i c u l t .  The t e c h n o l o g i c a l  
e v o l u t i o n  o f  a s e l e c t e d  group o f  components. i n c l u d i n g  r e c e i v i n g  
vacuum tubes.  t r a n s i s t o r s .  i n t e g r a t e d  c i r c u i t s  and rnicoprocessors 
i s  b r i e f l y  reviewed. Case h i s t o r i e s  o f  l i f e  c y c l e  suppor t  
problems a r e  u,-cc t o  emphasize c i r cums tances  encountered when 
changes i n  technclogy r e s u l t  i n  e J t h e r  a d i s c o n t i n u a n c e .  o r  a 
r e l u c t a n c e  t o ' c ( . n t i n u e  p r o d u c t i o n .  The s i ~ n i f i c a n c e  o f  
governmental  dc:!;ondence upon cornme-cia1 p r o e u c t  i c n  bases i s  
i n d i c a t e d .  Appi-:.,nches t o  d e s i g n  and suppor t  p l a n n i n g  which may 
reduce f u t u r e  p!.c.blems caused b y  t e c h n o l o g i c a l  change a r e  
d i s c u s s e d  and r.>r;ked. S p e c i f i c  ex;iinples o f  c u r r e n t  appl  i C a t i O n  O f  
t hese  apprcachcs a re  i n c l u d e d .  A r e l e v a n t  new DOD D i r e c t i v e .  
concerned w i t h  d i m i n i s h i n g  sources of  supp ly  ar:d m a t e r i a l  
s h o r t a g e s .  i s  i n t roduced .  T h i s  D i r e c t i v e .  i n  d r a f t .  i s  c u r r e n t l y  
b e i n g  s t a f f e d ' w i t h  DOD Componeats. T h i s  s t u d y  s h o u l d  se rve  a s  a 
u s e f u l  source o f  i n f o r m a t i o n  t o  a c q u i s i t i o n  managers and o t h e r s  
r e s p o n s i b i e  for% 'systerris development and suppor t  p l a n n i n g .  ( A u t h o r ]  

AD-A025 1 4 7 / 0 S ~  
Shock and Vibr;l:ion E v a l u a t i o n  of ML-8094/199 Tube Con ta ine r  
erown. R i c h a r d  V. 
A i r  Fo rce  Pachnqing E v a l u a t i o n  Agency W r i g h t - P a t t e r s o n  AFB Ohio 
May 76: 22p 
N T I S  P r i c e s :  PC33.5C/MF§2.25 
13D 9A. '34C 
* E l e c t r o n  tube-- ' S h i p p i n g  c o n t a i n e r s :  High v o l t a g e :  R e c t i f i e r s :  
Shock r e s i s t a n c e .  Shock t e s t s ,  V i b r a t i o n :  F r a g i l i t y .  H a n d l i n g :  
Dr or3 t e s t s  
NT I bDODXA 
U7615 
DSPT-76- 16 
AFFEA-76-P7- 13 

NT 1 SDODAF 
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AB - The Defense E l e c t r o n i c  supp ly  Center (?ESC) r e p o r t e d  t h a t  
e x c e s s i v e  damaqe had been exper ienced  during shipment of  
ML-d094/199 H i q k  Vol tage R e c t i f i e r  tubes f r o m  t h e  Connec t i cu t  
based manufacturer  t o  Peterson F i e l d .  Co lo rado .  The main 
o b j e c t i v e s  of t b i s  s tudy were t w o f o l d .  ( 1 )  Determine i f  t he  
p r e s e n t  pack w i  1 1  p r o t e c t  the tclhe when s u b j e c t e d  t o  rough 
h a n d l i n g  t e s t s  JS p r e s c r i b e d  b y  MIL-P-116.  and ( 2 )  Determine I f  
t h e  pack c o u l d  be m o d i f i e d  to  a f f o r d  i nc reased  p r o t e c t i o n  t o  the 
t u b e .  The r e s u l ' s  o f  t h i s  s tudy  i n d i c a r e d  t h a t  t h e  p resen t  pack 
will p r o t e c t  t h e  tube d u r i n g  t h e  rouqh h a n d l i n g  t e s t s .  b u t  t h e  
m o d i f l e d  pack K I  1 1  p r o v i d e  p r o t e c t i o n  beyond t h e  f a i l u r e  d r o p  
h e i g h t  o f  42 inLhes from the  p r e s e n t  pack. ( A u t h o r )  

AN - AD-LO23 854/6SL 
T I  - Department o f  Defense AD HOC Vacuum Tube Suppor t  Group 
TN - F i n a l  r e p t  
CS - Dod Product  Eng ineer ing  S e r v i c e s  O f f i c e  A l e x a n d r i a  Va 
PD - dun 75:  96p 
PR - NT I S  P r  i ces : P C S i .  OO/MF§2.25 
CC - 15E. 9A: 74E 
DE - ' E l e c t r o n  t u b e - .  ' I n v e n t o r y  analy! , is :  M i  1 i t a r y  requ i remen ts :  

I D  - N T I S D O D S D  
AP - U76138 
AB - The DoD A d  HOC dacuum Tube Support Group was e s t a b l i s h e d  t o :  ( 0 )  

Suppl i e s ;  M i  1 1  t a r y  Equipment 

i d e n t i f y  s p e c i f  I C  tbbes p r e s e n t l y  o g t  o f  p r o d u c t i o n  and /o r  i n  
s h o r t  s u p p l y .  a s  w e l l  as  those a n t i c i p a t e d  t o  be i n  t h i s  p c s i t i o n  
i n  the  f u r u r e :  ( b )  determine equipment app l  i C a t i C n 5 .  p r o j e c t e d  
equipwent  l i f e .  and r a t e  o f  t ube  rep!acement ;  ( c )  deve lop  
p r a c t i c a l  and economical a l t e r n a t i v e s  t o  t h e  worsening problem of 

' d i m i n i s h i n g  pro; iuct ion sources f o r  needed rep lacement  tubes.  T h i s  
r e p o r t  c o n t a i n s  a chronology of the t c t i v i t i e s  and 
acccmpl ishments o f  t h i s  j o i n t  group and i t s  c o n c l u s i o n s  and 
r eccmniendat i o n s  . 

AK - PB-241 397/9SL 
T I  - Techn ica l  Reseiii'ch and Techn ica l  I n f o r m a t i o n  Repor t s .  P a r t  7 
TK ' . -  Rept .  f o r  1948-58 
AU - D e i t z .  J u l e s  
C S  - Federa l  Communicati.ons Comrnissfon. Washington. D . C  

PR - N T I S  P r i c e s :  PC54.75/MF§2.25 

DE - * E l e c t r o m a g n e t i c  r a d i a t i o n :  Spur ious  r a d i a t i o n :  S h  

. S tacdards  D i v .  . 
PD - 1953: 91p 

CC - 178;  23N 

Research and 

D antennas:  
T e l e v i s i o n  r e c e i v e r s ;  Radio r e c e i v e r s :  Frequency modu la t l on ;  
P o s i t i o c  f i n d i n c i :  Radio t r a n s m i s s l o n :  Medium f r e q u e n c i e s ;  
E l e c t r o n  tubes :  Radiotrequency i n t e r f e r e n c e  

I D  - KTISFCC 

AP - U7513 
NO - See also PB-241  396. 
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R N  * FCC/OCE/XRS-74-07 
AB - I n c l u d e s  t e c h n i c a l  I n f o r m a t i o n  r e a o r t s  Spur ious  and Harmonic 

R a d i a t i o n :  Performance of  Shipboa:d Antennas a t  500Kc; R a d i a t i o n  
From T V  and Fhl Kece ivc rs ;  V a r i a t i o n  of Gandwidth w i t h  Audio 
Frequency f o r  a Frequency Modulated Emiss ion:  and Technica l  
Research Pepor t s :  L i s t  o f  Commerc ia l ly  Avai ) a b l e  T r a n s m i t t i n g  
Tubes Capable o r  Opera t i on  Above 300 WC; A Study o f  R a d i o l o c a t t o n  
Systems as Used i n . O f t s h o r e  O i l  P r o s p e c t i n g ;  Va r ious  Aspects  o f  
Bandwidth:  A h1c;lns 'of E s t i m a t i n g  the  R a d i a t i o n  f rom and 
I n t e r f e r e n c e  P ~ : e n t i a l i t y  O f  a Hyl :o thet ica l  R a d i o l o c a t i o n  
S t a t i o n :  Computcl!.ion .c f  C o r r e l a t i u n  F a c t o r s  Getween I n s t r u m e n t s  
Used i n  M c a s u r ~ ! i ~ ;  Radiated Yo ise ;  T e l e v i s i o n  Broadcast Receiver  . 
Hat'monic Osci 1 l a t o r  R a d i a t i o n  I n t e r f e r e n c e .  

AN - COM-74-51229/3SL 
T I  - T a b u l a t i o n  o f  P h I i s h e d  Data on E l e c t r o n  Dev ices  o f  t h e  U . S . S . R .  

TK - F i n a l  t e c h n i c a l  n o t e  
OU - Marsden. CharI(Js F. 
CS - N a t i o n a l  Eureab o f  Standards,  Washington. D.C. E l e c t r o n l c  

PO - N o v  74; 133p 
PR - N T I S  P r i c e s :  PC-GPO/MFS2.25-NTIS 
P V  - Paper Copy a v a t ' a b l e  t r o m  GPO as 13.46:835. 

DE - ' E l e c t r o n  tube, .Semiconductor d e v i c e s :  * C a t a l o g s ( P u b l  i c a t l o n s ) ;  

NO - Supersecies hBS-SN-715, COhl-72-50665. 

Tht'nugh Deccrnbcr. 1973 

Technology D i v .  

CC - 09A. 49D; 49H: HGV 

Therrocouples: USSR 
ID - NTI>CCMNBS 

AP - U7535 
RK - N O S - T N - 8 3 5  
PK - NBS-4250654  
AB - The t a b u l a t i o n  ~ v c l u c l e ~  p u b l i s h e d  d a t a  O n  U . S . S . R .  e l e c t r o n  

cjevices as c o i  i r c t e d  t rom p u b l i c a t i o n s .  m o s t l y  handbooks. 
p u b l i s h e d  by  t h e  v a r i o u s  m i n i s t r i e s  and i n s t i t u t e s  of  t h e  
U . S  S . R .  I n f o r ~ ~ , ) t i o n  i s  g i v e n  on 311 a c t i v e  d e v i c e s  r a n g i n g  from 
r e c e i v i n g  t o  microwave d e v i c e s .  semiconductor  d e v i c e s ,  and 
m i s c e l l a n e o u s  dev i ces  such as p h o t o g r a p h i c  f l a s h  tubes and 
t h e r m i s t o r s .  

AN 
TI 

cs 
PD 
PR 
cc 
DE 

ID 

- Corn-74- 70224/'2 - .Ceosus o f  Manufactures:  1972 ( p r e l  i m i n a r y  R e p o r t ) .  e l e c t r o n  

- Bureau o f  t h e  Census. Washington. D . c . ,  - Feb 7 4 :  7p 
- n o t  a v a i l a b l e  r J t i s  
- 5 C :  9 1 J :  96A; 901 - ' e l e c t r o n  t u b e s .  'manu fac tu r ing ;  'census: f i n d u s t r t e s ;  

Tubes. T r a n s m t t t i n g .  S ic  3673. 

M a n u f a c t u r e r s  census: Manu fac tu re rs  sh ipmen ts ;  Expenses, 
Empioyrlen t Tab1 csl d a t a )  - Nt iscomcen 
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U7420 
Mc72( p )  -360 -7  
The r e p o r t s .  i5sued f o r  each o f  450 m a n u f a c t u r i n g  i n d u s t r i e s  (o r  
groups o f  i n d u s t r i e s ) .  p r o v i d e  p r e l i m i n a r y  i n d u s t r y  t o t a l s  f o r  
q u a n t i t y  and va lue o f  p r o d u c t s  sh ipped,  v a l u e  added b y  
manu fac tu re ,  cos t  o f  m a t e r i a l s .  e x p e n d i t u r e s  f o r  new p l a n t  and 
equiFnient,  and employwent. Tables p r e s e n t  U . S .  i n d u s t r y  t o t a l s  
f o r  genera l  s t a t i s t i c s :  geographic  d i v i s i o n  and s t a t e  i n d u s t r y  
t o t a l s  f o r  genef.al  s t a t i s t i c s .  q u a n t i t y  and v a l u e  o f  i n d i v i d u a l  
p r o d u c t s  shippe.2: and q u a n t i t y  ancl c o s t  o f  m a t e r i a l s  consumed by 
e s t a b l i s h m e n t s  i n  t h e .  i n d u s t r y .  The d a t a  a r e  p r e s e n t e d  f o r  1972 
w i t h  comparable h i ' s t o r i c a l  d a t a .  For i n d l v i d u a l  r e p o r t s .  see below 

Corn- 74- 70222/6 
Census o f  Manufactures:  1572 l p r e i i m i n a r y  R e p o r t ) .  e l e c t r o n  
Tubc.s. Receiv incj  Type. S i c  3671. 
Bureau o f  t h e  Census. Washington. D .c .  
Jan  74: 7p 
n o t  a v a i l a b l e  N t i s  

- e l e c t r o n  tuber:. *manu fac tu r ing ;  .census; * i n d u , s t r t e s ;  
Manu fac tu re rs  census;  Manufac tu re rs  sh ipments;  Expenses. 
Employment Tab1 es( d a t a )  
N t i scomcen 
U7420 
Mc72( p 1 - 36D- 5 
The r e p o r t s .  i r s u e d  f o r  each o f  450 m a n u f a c t u r i n g  i n d u s t r i e s  f o r  
g rouss  of ,  i n d u s t r i e s ) ,  p r o v i d e  p r e l i m i n a r y  i n d u s t r y  t o t a l s  f o r  
q u a n t i t y  2nd v.ilue of  p r o d u c t s  sh ipped.  v a l u e  added b y  
manu fac tu re .  cti:;t o f  m a t e r i a l s .  e x p e n d i t u r e s  f o r  new p l a n t  and  
equipnient.  and-a.:inploy:i',ent. Tables p r e s e n t  U . S .  I n d u s t r y  t o t a l s  
f o r  genera l  s t a t i s t i c s :  geographic  d i v i s i o e -  and s t a t e  i n d u s t r y  
t o t a l s  f o r  g e n o v a ~  s t a t i s t i c s ,  q u a n t i t y  and v a l c e  o f  i n d i v i d u a l  
p r o d u c t s  s h i p p x l :  and q u a n t i t y  anc: c o s t  o f  m a t e r i a l s  consumed by 
e s t s b l i s h i n e n t s  i n  the i n d u s t r y .  The d a t a  a r e  p r e s e n t e d  f o r  1972 
w i t h  COmpJrabli; h i s t o r i c a l  d a t a .  For i n d i v i d u a l  r e p o r t s ,  see below 

5C; 914: 968: 8G1 

Bdx-613-931 ( r e v .  1 
P r o t e c t i o n  o f  Glass Tubes i n  Epoxy E n c a p s u l a t i o n .  
S t e e l e .  J. w .  
Bendix Carp.. Kansas C i t y ,  Mo.  l u s a ) .  
Mar 74: 7Ep 
p c  S7.30/hnf $1 .-I5 
1 1 C .  71E 
( - s i l i c o n e s .  * p i o t e c t i v e  c o a t i n g s ) :  (*glass. * the rma l  c y c l i n g ) ;  
I + r u b b e r s .  P r o t c c t i v e  c o a t i n g s ) ;  Deslgn.  E l e c t r o n  tubes ;  
Epoyides;  Fa1 lur-es:  Su r face  c o a t i n g  
N t  i saec 
N30Jl 
A t ( 2 9 - 1  1-613 
For a b s t r a c t .  see Nsa 30 01. number 02310. 
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A N  - S la -73 -553  
T I  - B i b l i o g r a p h y  on Vacuum Swi t ch  Tube, Vacuum Arc.  and Vacuum 

Breakdown L i  te t -a ture.  
AU - Grissom. J. t .  
C S  - Sandia Labs., Albuquerque. V .  mex 
PD - 
PR - 
cc  - 
DE - 
I D  - 
A P  - 
AB - 

Ah: - 

May 73; 48p 
p c  S3.30/Mf $ 1 . 4 5  
9 A ;  20C: 6 6 D ;  81:E 
1 ' sw i t ches .  * b i t > l  
( 'breakdown. B i n 1  
L o w  p r e s s u r e  
Aec 
N2d06 
For  a b s t r a c t ,  spe 

Ad-765 971/7 

o g r a p h t e s ) ;  ( * e l e C  
ograph I e s  ; Anodes 

N s a  28 06. number 

r i c  a r c s .  
Cathodes 

5161. 

Bib1 i o g r a p h l e s ) :  
E l e c t r o n  tubes: 

T I  - Handbook on G a s - F i l l e d  Tubes (TRANSLATION) 
AU - G u r l e y .  D .  s. 
C S  - Army F o r e i g n  Science and Technology Center  C h a r l o t t e s v i l l e  Ve 
PD - 30 lJun 73 .  21811 
P k  - PC 513.00/fJif B1.45 
CC - 9A; 66D: 49D 
DE - ( - d i s c h a r g e  tubcs.  Handbooks). E l e c t r o n  tubes ;  T h y r a t r o n s ;  

Mercury lamps: L i g h t i n g  equipment.  R e c t i f i e r s ;  Ussr  
I D  - I g n i t r o n s .  T r a t J T i a t i o n s ;  A 
NO - Trans.  o f  mono. Spravochnik pc fonnyrr Pr iboram. K i e v .  1970. by  

B n u n .  
4 P  - U7320 
Rh: - F s t r - H t - 2 3 - 3 2 7 - 7 3  
PN - Fs t~ -T7023012301  

; AB - Data a r e  p resen ted  cn t h e  parameters.  t ypes  O f  systems and 
opera t i ng comdi t i oris o f  t h e  mos t w i  dospread domes t 1 ca 1 1 y produced 
g a s - f i l  led tubes The p r i n c i p l e s  o f  o p e r a t i o n  and c o n s t r u c t i o n  o f  
each c l a s s  o f  tLue i s  b r i e f l y  d e s c r i b e d .  C i r c u i t  c o n f i g u r a t i o n s  
a r e  g i v e n  for  r t r t a i n  t ubes  Data a r e  g i v e n  on tubes a p p l i c a b l e  
t o  e l e c t r o n i c s  ;rnd r a d i o  e n g i n e e r i n g  ( s t a b i l i t r o n s .  t h y r a t r o n s ) .  
i n d u s t r i a l  P O W I -  r e c t i f i c a t i o n  ealJiprrent ( m e r c u r y - f i l l e d  t u b e s ) .  
domes t i c  snd i n r l u s t r i a l  1 1  l u m i n a t i o n  ( 
d r s h .  e t c . )  and computer and o t h e r  f i e  
( d e c a t r o n s .  nuc lea r  r a d i a t i o n  c o u n t e r s  

Ah: - Ad-554  962 
T I  - S e l e c t e d  Materi:. l  from S o v i e t  Technica 
AU - Hibben.  S t u a r t  (3 ' 

C S  - I n f o r m a t i c s  I n c  R o c k v t l l e  M d  
PD - 15 Cec 72 .  13517 

amps o f  t ypes  Ld .  p r h .  
ds o f  technology 
and t h e  l i k e ) .  ( a u t h o r )  

L i t e r a t u r e ,  October 1972 

PR - p c  S3.30/Mf gO.55 
C C  - 50  
DE - I * s c i e n t !  f i c  research.  * u s s r ) ;  A b s t r a c t s :  Lasers:  Shock waves; 

Shock tubes ;  Hyr7ersonic f l o w :  Supersonic  f l o w :  Thern iodynmlcs;  
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Exp l o s i  on e f f e c t s ;  Seismology ; E l e c t r o n  beams : Mate r  1 a 1 s: 
Cyberne t i c s  - Neodynii um lase--s :  Ruby l a s e r s  - A f o s r  - T  r -73-0033 - See a l s o  r e p o r t  da ted  31 Oct 7 2 .  Ad-751 956. 

- F44520-72-C-0053: Arpa Order -1622-3  - The r e p o r t  i n c l u d e s  n b s t r a c t s  and b i b l i o g r a p h i c  l i s t s  o n  m a j o r  
c o n t r a c t u a l  su:? j9cts .  t h a t  were c o i i ~ p l e t e d  i n  October .  1972. The 
malor  t o p i c s  a.'c!: l a s e r  techrio1ogy. e f f e c t s  O f  S t rong  eXplOSfOnS. 
geo rc ienceg .  aic i  p a r t i c l e  Seams. Sec t fons  o n  m a t e r i a l  s c i e n c e  and 
e h i o c y b e r n e t i s s  b ib l i oc j rap r i y  hav6 been i n c l u d e d .  To a v o i d  
dupi i c a t t c l n  i n  r e p o r t i n g .  o n l y  l a s e r  e n t r i e s  concern ing  
h igh -power  eff-tr::s a r e  r o u t i n e l y  i nc luded .  s i n c e  a1 I c u r r e n t  
l a s e r  m a t e r i a l  ... ppears r e g u l a r l y  i n  t h e  q u a r t e r l y  b i b l i o g r a p h i e s .  
An index i d e n t i  r y i r i g  source a b b r e v i a t i o n s  and an a u t h o r  index t o  
t h e  a b s t r a c t s  31.e appended. ( a u t h n r )  

- U7306 

- Ad-754 926 - E v a l u a t i o n  ana Ana l ) s i s  o f  
- ,  Techn ica l  r e p t .  - Loper ,  Joseph D. - A i r  Force Packac,ing Eva lua t  - Jan 73: 32p - pc 53.75/i8f $0.95 - 130: 9 ~ :  6 9 ~ :  X ~ D  

he 6950 E l e c t r o n  Tube Pack. 

on Agency W r i g h t - P a t t e r s o n  A f b  O h i o  

- f * e . l e c t r o n  t u b e s .  ' packag ing ) ;  ( ' pack ing  materials. R e l l a b l l i t y ) ,  
Shock fmechan ic r ; :  V i b r a t i o n :  S p r i n g s :  E f i e c t i v e n e s s ;  P r o t e c t i o n :  
I s o c y a n a t e  p l a s : i c s :  Test methods: Envi ronmenta l  t e s t s  - Package cushion;ng systems - U7306 - D ~ p t - 4 5  - Af - i t  - 2 7 - C - 4  - The o b j e c t i v e  L J *  the 's tudy was t o  e v a l u a t e  t h e  shock and  

" v i b r a t i o n  protcc: ion p r o v i d e d  b y  t h e  s h i p p i n g  c o n t a i n e r  and 
s p r i n g  susperisic.n cush ion  system used i n  packag ing  t h e  t ype  6950 
e l e c t r o n  tubs .  I f  i t  were found t h a t  t h e  c o n t a i n e r  system 
p r o v i d e d  i n s u f f i c i e n t  P r - o t e c t i o n  f o r  t h e  t u b e .  t h e  s t u o y  would be 
d i r e c t e d  toward the  developner i t  o t  a ndw o r  m o d i f i e d  p s c k .  A 
d e f i c i e n c y  i n  ;t;c? form o f  a h i g h i y  resonan t  c o n d i t i o n  was 

' d e t e c t e d  d u r i n - j  v i b r a t i o n  t e s t i n g  a: 4.0 H t .  There fo re .  s e v e r a l  
methods of  a t t c n u a t  i n g  t h e  v i b r a t i o n  :.ere developeo and 
e v a l u a t e d .  The r e s u l t s  o f  t he  e v a i u a t : o n  i n d i c a t e d  t h a t  t h e  use 
o f  p o l y u r e t h a n i  ' d e t u n i n g  snubbers '  was t h e  most e f f e c t i v e  and 
e f f i c i e n t  ne thok  o f  r e d u c i n g  t h e  resonant  c o n d i t i o n .  l a u t h o r )  
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Pb-213 755/2 
E l e c t r o n i c  Products  Technica l  Notes,  Volume 1. ( f y  1971 and 1972).  
F i n a l  r e p t .  
Bur*eau o f  R a d i o l o g i c a l  H e a l t h .  Rockvi  I l e .  M d .  D i v .  o f  E l e c t r o n i c  
P r o d u c t s .  
Dec 72: 32p 
p c  S3.30/Mf $0.95 
6R; 57V 
( r r a d i a t i o n  measur ing i n s t r u m e n t s .  R a d i a t i o n  h a z a r d s ) ;  R a d l a t l o n  
warn ing  system::. Test equipr rent :  Tes ts ;  T e l e v i s i o n  equipment:  
Microwaves; H o - n  antennas: E l e c t r o n  tubes;  X r a y s ;  hloni t o r s ;  
Ovens; S a l e t y  dcv i ces  . 
M i crowave oven5 
I n c l u d e s  Erh/dcp-N7 1 - 2 th ru  Brh/dcp-  N72-5. 
u7335 
Erh,'dep-N:l - 1  : 3.-h/'dep-N72-G 
Techn ica l  Note5 i n c l u d e d  a r e :  e v a i u a t i o n  o f  a Rayguard 
H i g h - V o l  ti.r;e Wzriiing Device f o r  Co lo r  Tv m o n i t o r i n g .  C i r c u i t r y  
f o r  a 3-Second f..esponse T i m e  i n  the Rarda E110 Microwave Survey 
I n s t r u m e n t .  A p!'Ggrarn' f o r  C a l c u l a t i n g  Near-Zone Gain o f  Pyramidal 
Horn Antennae. 5 t a t i c . , T e s t i n g  o f  H igh  V o l t a g e  R e c t i f t e r  Tubes fop 
X - r a y  Emiss ion .  Problems of  Power Measurement U s i n g  
Non-Square-Law De tec to rs .  D i ~ e c t - P r i n t  Paper:  a new M a t e r i a l  f o r  
X - r a y  Imaging.  !est Method f o r  F l u o r o s c o p i c  Eeam A 1  ignment I 

M o d i f i c a t i c n  O F  E l e c t r G n i c  X - r a y  Pu lse  Coun te r .  and S w i t c h  
Fa i  l u r e  M o n i t o r i n g  Dev ice .  ( a u t h o r )  

- Com- 72 - 50665 
-. T a b u l a t i o n  o f  PL.bllshed Oata o n  E l e c t r o n  Dev ices  of t h e  U . s . 5 . r .  

- Techn ica l  n o t e  - Mal'sden. Char lcrj P .  - N a t i o n a l .  eureau o f  Standards.  Washington. D . C .  E l e c t r o n i c  
Technology D i v .  , - dun 72; i o g p  

- ( - e l e c t r o n i c  eq::ipment, u s s r ) :  Cata: E l e c t r o n  tubes ;  

Throuqh Decembc-I- 1971, 

- pc-GFo/hlf 8 0 . 9 5 - N t i s  
- 9A: 66: 8 5 V  

Semiconductor dcv i ces :  I n t e g r a t e d  c i r c u i t s :  R e c t i f i e r s :  
Ther~rnocouples; Thermistors  - S u p e ~ s e d e s  Nbs- :'n-526. Com-71 -00@?5. - U7216 - NbS-Tn-715 - The t a b u l a t i o n  i i3cludes p u b l i s h e d  d a t a  on U . s . s . r .  e l e c t r o n  
d e v i c e s  as co l !c !c tcd t rom p u b l i c a t i o n s .  m o s t l y  handbooks, 
p u b l i s h e d  by t i i c  v a r i o u s  m i n i s t r i e s  and I n s t i t u t e s  o f  t h e  
U . s . s . r .  i n fo r ; i : < i t i on  i s  g i v e n  on a l l  a c t i v e  d e v i c e s  r a n g i n g  f r o m  
r e c e i v i n g  t o  microwave d e v i c e s ,  semiconductor  Uevices.  and 
m i s c e l l a n e o u s  d t v i c e s .  such as p h o t o g r a p h i c  f l a s h  tubes and 
t h e m  I s t o r s .  I ~ C J  t hor ) 
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N72 - 14236 
Microwave Device I n v e s t i g a t i o n s .  
Devices f o r  Genc ra t i on .  A m p l i f i c a t i o n .  and D e t e c t i o n  o f  Mlcroweve 
end M i  1 1  i m e t e r  Wave Energ ies  
Serniannua; Progress Repor t ,  1 A p r .  1971 - 1 Oct.  1971 
Haddad. G.  1 .  : iomax.  R .  J .  : Masnar i ,  N. a .  : Shabde. 5 .  e .  
M i c h i g a n  U n i v . ,  Ann Arbor .  E l e c t r o n  Phys i cs  Lab. 
N o v  7 1  : 50p 
p c  S 3 . 3 0 / M f  $0 .95  
9 E ;  660 
*microtwa,ve amp1 Ifiers: *microwave equipment:  *microwave sensors; 
* m i  I 1  ime te r  waves: Avalanche d i o d o s :  E l e c t r o n  tubes :  Junction 
d i o d e s :  Signal c!etectors:  S o l i d  s t a t e  a e v i c e s :  V a r a c t o r  d i o d e s  
S 10:X 
Nasa-c r -125072 ;  Sapr-10 
Kgl -23-0-05-183; P r o j .  084000 

A d - 7 0 1  083 
C o n i c a l  e;ectrrcls,Catic probes In  a C o n t i n u u m  f l o w i n g  plasma. 
Techn ica l  r e p t  
Dukcwicz.  John h .  
C o r r l e l l  Ae ronau t i ca l  Lab I n C  B u f f a l o  N Y 
Jan 7 0 :  62p 
h c  53.30 Mf $ 0 . 6 5  
201. 935 
( -p lasma rnedlul,. ' p robes ) :  Con ica l  b o d i e s ;  E l e c t r o n  d e n s i t y ;  
Superso7ic  f lo.. ~ I n compress ib le  flow: Shock tubes 
* e  1 cc t r o s  t a  t i c probes : P 1 asma d i agnost  1 cs  
U7037  
Cal  -An-2755-Y-  1 
Dahc60- 68-C - 001 FI 
A t h e o r y  i s  pr+?!,enleJ f o r  e l e c t r o s t a t i c  p r o b e s  used I n  cont inuum 
f l o w i n g  piasma:. LInder c o n d i t i o n s  when charged P a r t i c l e  d l f f u s i o n  
e f f c c l s  can be sieglected i n  Comparison w f t h  t he  e f f e c t s  of 
c o n v e c t i o n  anti  :he e l e c t r i c  f i e l d .  The t h e o r y  i s  a p p l i e d  t o  t h e  
case o f  a 1G dc(Jl.ee h a l f - a n g l e  c o n i c a l  p robe  i n  an 
i n c c m p r e s s i b l e .  i n v i s c i d  f l o w  f i e l d .  C a l c u l a t e d  r e s u l t s  a r e  
p r e s e n t e d  f o r  a rancje of parameters.  The t h e o r e t i c a l  r e s u l t s  a r e  
compared wl th ttce r f s u l  t s  o f  shock tube  exper imen ts  w i t h  c o n i c a l  
p robes  I n  w h i c h  t h e  e l e c t r o n  number d e n s i t y  was measured 
IndeFeqdent l y  b:; microwave 1 n t e r f 5 ? o m e t e r s  c p e r a t e d  a t  Ka-band 
2nd X-band. I t  i s  found t h a t  w h i l e  t h e  q u a l i t a t i v e  behav io r  o f  
t h c  FrGbc c u r r c r l t  i s  w e l l  dcscr ibc-a.  the e l e c t r o n  iiumber d e n s i t y  
p r e d i c t e d  by t%r theory Is approx lma te l y  t w i c e  t h e  expected value 
on t h e  average. T h i s  d i sc repancy  I S  b e l i e v e d  to be p r i m a r i l y  due 
t o  the  d i f f c r e x c ?  between the  a c t u a l  superson ic  f l o w  f i e l d  and 
t h e  assumed f l o : v  f i e l d .  ( 'author 1 
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- 84-722 606 - A L i s t  o f  Repor'ts P u b l i s h e d  Under C o n t r a c t  N60nr-251(071. - F i n a l  r e p t .  - S t a n f o r d  Univ  Calif S t a n f o r d  E l e c t r o n i c s  Labs - 4 Ftlb 58 :  l l p  - pc S 3 . 3 0  Mf $0.95 - 9A; 4 A :  66D; 55A - ( ' e l e c t r o n i c s .  b i b l i o g r a p h i e s ) ;  ( 'a tmosp9er ic  sounding,  
B i b l i o g r a p h i e s ) .  E l e c t r o n  tubes ;  S c i e n t i f i c  research ;  E l e c t r o n l c  
equ 1 pmen t - U71i2 - N6o!lr-251 (07) - Nr -573 360 

- Sc-Rr -70-497 - computer s i d e d  Liesinti o f  microwave t r i o d e  o s c i  1 l a t o r s  - C h a f f i n .  R .  j. - Sandia Labs. ,  Albuquerque. Y .  mex. - d u l  70: 42p 

- 9E: 668 
- +,c ~ 3 . 3 0  ruqf ~ 0 . h 5  

- ( *mic rowave O S C '  1 l a t o r s ,  T r i o d e s ) :  E l e c t r o n  tubes ;  01icrowave 

- *coir+uter a i d e d  r jes ign 
tubes ;  Feedback c i r c u i t s ;  Design 

- N24.20 

- Ad-705 840 - E lec t ron-Tube-Type o p e r a t i o n a  

- Po lonn ikov .  D .  € . :  Chernychev 
- Fore ign  Technolclgy D l v  Wr igh t  - 31 Var 70 .  18p 

- 90 ;  9E; 52A; 660 

co-npl e x  

- hC 5 3 . 3 0  iiif $0.  65 

- ( 'analog ccniputtdrs. +teedback 
E l e c t r o n  tubes:  Ussr 

anip1 i f  i e r s  f o r  an Analog computer 

R .  N.  
P a t t e r s o n  A f b  Ohio 

a m p l i f i e r s ) ;  Gain; Accuracy;  

- ' o p e r a t i o n a l  a ; m I  i f  l e i - s :  Trans!at  ions 
- E d i t e d  machine ' : rans.  o f  mono. S r e d s t \ a  Cnalogovot i 

AnaIogo-Tsi f ro ,vc. i  V y c h i s l  i t e l n o !  Tekhnih i  ( a n a l o g  and 
A n a l o g - D i g i t a l  Computer Technology)  Moscow, 1968 p106-115. by 
Char-les T .  Oste!,taq. - U7013  - F td -Mt -24-53-7C)  

- Ftd-6C50225 - D i a - T 6 8 - 0 5 - 0 2  
- Descr ibed a r e  three groups  o f  a m p l i f i e r s  w i t h  g a i n 5  r a n g i n g  f r o m  

1 O.@OO t o  4 .000 .OOO. 
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Ad-598 165 
Low-Power e l e c t r o n i c  tubes  t y p e  30Ts6S for  a b r o a d  range of 
e p p l i c a t i o n s .  ( T R A N S L A T I O N )  
Army F o r e i g n  Science and Technology Center  Washington D C 
10 Fiov 63.  12p 
hc 53.30 M f  80.45 
9A; 913 
( l e l e c t r o n  tubes. Standards ) .  Reliability(e1ectronics): 
Speci f i c a t  i o n s :  bss r  
T r a n s l a t i c n s  
Trans.  o f  Russian S t a t e  Standard Gost 8078-67 21 Oct 6 7 .  
U7053 

The a r t i c l e  o u : l i n e s  s p e c i f i c a t i o n s  f o r  t e s t i n g  low-power 
e l e c t r o n i c  tubes of t y p e  30Ts65. T e s t i n g  s p e c i f i c a t i o n s  for 
b i b r a t i o n .  h e a t - s t a b i l i t y .  h u m i d i t y - s t a b i  l i t y  a r e  I n c l u d e d .  Tests  
f o r  s h o r t  c i r c b i t i n g .  breahdodn. and gclaranty o f  d u r a b i l i t y  are 
shown a s  we1 1 .  Tnere a r e  d e t a i  1s o f  r e a u i r e w ? n t s  for  t e s t i n a  

F s t c - H t - 2 3 - 303 - r.9 

under v a r i o u s  ht-at c o n d i t i o n s .  More d e t a i  1s 0 
2 r e  also i nc luded .  ( a u t h o r )  

Ah: - Ad-698 163 
T I  - Type 5 f s 4 C  Low-Powered e l e c t r o n  tube f o r  wtde 

(TRANSLATION) 
cs  - 
PD - 
PR - 
cc - 
DE - 
I D  - 
1\10 - 
A P  - 
RF; - 
AB - 

v i b r a t  i on t e i t  1 ng 

y used d e v i c e s .  

Army- F o r e i g n  Science and Technology Center  Washington D C 
10 Nov 69 :  13p 
hc $3.30 M f  80.35 
9A; 913 
( - e l e c t r o n  tubes.  R e c t i f i e r s ) ;  Standards:  Ussr 
T r a n s l a t  i m s  
Trans.  of  Russian S t a t e  s t a n d a r d  Gost 8079-67. 
U7033 
F ~ t c - H t - 2 3 - 3 0 4 - r i 5  
The document er - tab l ' ishes s tandards  f o r  t h e  p h y s i c a l  c o n f  i g u r a t l o n  
end e l e c t r i c a l  c h a r a c t e r i s t i c s  of t h e  t ype  5Ts4C dual  - p l a t e  
vacuum r e c t i f i e r .  tube. A d e t a i l e d  c h a r t  o u t l i n e s  t e s t i n g  
s t a n a s r d s  anri c m d i  t i o n s  i n c l u d i n g  maxirrum and m i n i n u n  
s p e c i f i c a t i o n s  * o r  tube e l e c t r i c a l  parai1:eters. ( a u t h o r )  

* + * * r * * *  E N D  - O F  O F F -  L I N E  P R I N T  . * + + + + + *  
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- SEMIAUTOh~ATIC T E S T  STAND FOR ELECTRON TUBES. 
- K a k u r i n .  E .  G.':  Kakur lna.  E .  E . :  Brrlzbe, K .  K. - Meas Tech v 17 n 10 Oct 1974 p 1608-t610 - ELECTRON TUBE T C S T I N G  - 7 5 . 8 5 1 6 1 9  - A system i s  der-cr ibed which min im;zes the number of o p e r a t i o n s  

i n v o l v e d  i n  t h -  :est inS o f  e l e c t r m  tubes b y  means of s w l t c h e s  
t h a t  can be so: t o  a i t f e r e n t  t ube  t y p e s .  The e n t i r e  a l l o c a t i o n  
o f  a l l  s p e c i f i c a t i o n  v o l t a g c s  t o  t h e  e l e c t r o d e s  o f  t h e  t e s t e d  
tube i s  r e a l i z e d  b y  the r o t a t i o n  of a s k i t c h .  g r e a t l y  r e d u c i n g  
t h e  t i m e  spent  I n  t h e  t e s t i r i s  o f  e l e c t r o n  tubes  and e l i m i n a t i n g  
t h e  possibi  1 i t y  o f  random o p e r a t o r  e r r o r s .  - 7 1 4  - MSTCAL 

- E l e c t r o n  Tubas. - LAMFY ELEKTRONOWE. - Hennel . Jan - POLITECHNIKA WA2SZAWSKA. POL - E l e k t r o n i k a  v 14 n 1 - 2  1973 p 44 -47  - ELECTRON TUBES 
- 7 3 - 0 3 9 5 3 0  - :he advantages r f  e l e c t r o n  tubes  and t h e i r  s u p e r i o r i t y  for 

c e r t a i n  a p p l i c a t i o n s  a r e  d i scussed .  w i t h  emphasis on t h e i r  use In  
t h e  microwave I-egion. Research work i n  t h i s  f i e l d  pe r fo rmed  in  
Po land  i s  repoi-ted. F u t u r e  developments are cons lde red .  15 
r e f s .  I n  P o l i s h .  - 714 - EKNTBZ 

- ELECTRON TUBES I N  MODERN hlILLIMETER WAVE TECHNOLOGY. - Gross. F ,  ; Poebl . K .  

- Microwave J v 15 n 3 Mar 1972 7 p bet?,een p 41 and  55 

- P h y s i c a l  p r o c e - s e s .  m i l  1 (me te r  waves i n  cowmunfcat ions.  

SIEhlENS.  MU&XCH. GER 

- ELECTRON TUGES. M I C R O W A V E  - 7 3 - 0 2 3 4 6 7  

per formance.  oi r lpu t  power and e f f  I c i e n c y .  f requency tuntng a n d  
s t a 3 i  1 1  t y .  s p u ~ * ~ o u s  modu la t l on  a1.J n o i s e .  l e v e l  1 inG, supp ly  
vo1 tages.  s f z e  and &.eight arid r e s i s t a n c e  t o  mechanlcal  shock are 
c o p s i d e r e d  f o r  c l e c t r o n  t u b e .  - 7 1 4  - hlCIJ~JAD 
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T I  - RESIDUAL GASES I N  ELECTRON 
AU - van A l l e r .  G . :  Wulms. C .  J 

H e l l i e r .  S .  J . :  Kansky. E .  
SO - Res idua l  Gases i n  E l e c t r o n  

Press.  1972.  Proc. 4 t h  I n t  
1 9 7 1 .  3 9 9  p 

SH - ELECTRON TUBES 
X R  - ELECTRIC LAMPS 
AN - 7 3 - 0 1 7 9 0 5  

TUBES. 
G. H. 
J e r  i c  

Tubes, 
H e l d  

Marquard,  K . ;  Jed l  i c k a .  M .  : 
s . :  O l i v e r .  M . :  B o u t o t .  J .  P .  

London and New York. Academic 
n F lo rence .  I t a l y .  A p r  1 4 - 1 7 .  

AB - Gas D e s o r p t i o n  Phenomena i n  X-Ray Imaqe I n t e n s i f i e r s .  By G.  van 
A l l e r  and C .  J. G.  H . .  Wulms. I n f l u e n c e  of  Var ious  G e t t e r  Types 
o n  Residual  Ga5es. Cathode A c t i v i t y  and L i f e  Expectancy of  
V i d i c o n  T V  P i c k - u p  Tubes. By K .  RlarQUard. Residual  Gases and 
Fat  i gue , i n Phot:-,ca t hodes. By M .  Jea 1 1 cka.  Measurement o f  
Gaseous I i n p u r i t i e s  i n  A l k a l i  Me ta l  Vapour t ienerated b y  a 
D i spenser . By 5 .  J .  He1 1 i e r  . Residua 1 Caes i um Vapour Pressure 
i n  P h o t o - E l c c t i - m i c  Tubes. By E .  Kansky and S .  J e r i c .  
S t a D i l i t y  o f  thc? T r i - A l k a l i  Photocathode i n  an A l k a l i - F r e e  
Env i ronrnent . B y  M .  01.i v e r  . Gas Re 1 ease f roni M i  crochannel  
E l e c t r o n  M u l t i p l i e r  A r rays .  By J. P .  E o u t o t .  
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SO - Res idua l  Gases i n  E lec t ro r ,  Tubes. London and Naw Yorh. Academic 
Press.  1 9 7 2 .  PI*C~C. 4 t h  I n t .  H e l d  i n  F l o r e n c e ,  I t a l y .  A p r  1 4 - 1 7 .  
1971 * 399 p 

SH - ELECTRON TUBES 
X R  - E L E C T R I C  LAMPS 
AN - 7 3 - 0 1 7 9 0 4  
AB - Behaviol-lr o f  1or.s i n  a BAG Tube. By G .  Comsa. High P ressu re  

Ionization Gauqct w i t h  Fxtended Low L i m l t  o f  Measureiiient. By P. 
5. Choumoff an3 H. Bcrnadet .  P e r - t u r b a t i o n a l  L i m i t a t i o n s  t o  t h e  
A t ta inmen t  o f  U h V .  By L .  de Chernatony.  Gas Sources and 
Punping Proces5:c.s i n  E l e c t r o n i c  Power l u b e s .  By J. H. 
S i n g l e t o n .  C e t t e r i n g  A c t i v i t y  o f  Sone S i n g l e  Phases Present  i n  
t h e  Z r - A 1  A l i o s  System. By A .  Bc..:osi. I n f l u e n c e  on Res idua l  
Atmcsphere Duril.q Exhaust G f  Hydrocarbons Used i n  Mechanical  
Forepumps. By L .  e i q u e n e t .  Exhaust P rocess ing  and Test  

, C p e r a t i o n  o f  a ;acu~m S k i t c h  Tub?. By E .  A .  A t t i a .  Res idua l  Gas 
E f f e c t s  i n  a 25 kW Ceramic trivelc,pe K l y s t r o n .  By A .  H. w .  Beck 
end J. K .  S m i t h  Thci-niionic Cathodes under the  Boiibardment of  
I o n s .  By R .  F*,iedal and F .  K .  k ' e i n e l .  Gas P o i s o n i n g  o f  
Osmiiini-Coated TLngsten Cathodes uelder Real i s t i c  Operat f ng  
C o n d i t i o n s .  Bj R .  A .  Tuck.  Long-Term Stability of  Corona 
D ischarge  S tab i  I i z e r  Tubes. By  D J .  rile1 l o r .  Vacuum Problems 
o f  F h 0 t o e ; e c t r i c  Devices. By u .  0 hlcGee. 
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- RESIDUAL GASES I N  ELECTRON TUBES. - van den Berg,  J . :  Eoelens. P .  R . ;  Cayless.  hl. A . :  d e l l a  P o r t a ,  
P . ;  Rabusin.  E . .  Rees .  J.  M.; J o h l ~ s t o n .  R .  B . :  Coaton. J. R . ;  
C a s t e l l o .  G . ;  P i s e n t c .  P . :  C h a r l t o n .  hl. G.; van D ien .  J. B. :  
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1971. 399 p - ELECTRON TUBES - E L E C T R I C  LPMPS - 73-CI7903 - P o i s o n i n g  of Thcrmionic Cathodes by Oxygen Gas and Argon I o n s .  
By 1J. van den B e r g  and P .  R. Boelens.  Res idua l  Gases i n  Lamps. 

By M .  A .  Cay less.  'Mercury Release and G e t t e r i n g  i n  F luo rescen t  
Tubes. By P .  dells .Porta and E .  Rabusin.  New G e t t e r i n s  
Tecnnique f o r  Tungstefi Halogen Lair,ps. By J .  M.  Rees. R .  9 .  
dohi is ton.  J. R .  Coaton and M.  A .  Cay less .  A n a l y s i s  o f  Gaseous 
I m p L l r i  t i e s  i n  t!:e F i  I 1  i n g  Gas o f  FlIJoresC,ent Lamps by Gas 
Chromatography :vith' a Hel iun l  D e t e c t o r .  By G .  C a s t e l l o  and P .  
Pesente.  Methocl f o r  Qpening Sealed Vacuum Dev ices  f o r  Residual  
G a s . A n a l y s i s .  by h l .  G .  C h a r l t o n  and J .  6 .  van Dien.  Use o f  a 

.Channel  E;ectrcm M u l t i p l i e r  w i t h  d Res idua l  Gas Ana lyse r .  By T .  
' C h i s h o l m .  J. H;;bregtse. G.  F .  Westcjn and E .  E .  Windsor.  - 707; 714 

- R E S I D U A L  GASE.S I N  ELECTRON TUBES. - G i o r g t  . T .  A .  : d s l l a  .Por ta .  P. : Turnbul l .  J .  c . :  hlanevi I le. J.; 
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1971. 399 p - ELECTRON TUBES - ELECTRIC LAMPS - 73-017902 - The 34 papers cr :n ipr is ing t h e  p roceed ings  r e p o r t .  d i s c u s s  research  
w0i-k i n t o  problems and phenomena connected V J ~  t h  r e s i d u a l  gases in  
e l e c t r o n  tubes .  Mocfel>n t re r i ds  i n  e l e c t r o n  t sbe  manufacture a r e  
c l o s e l y  pu rsue t l 'w i  t h  p a r t i c u l a r  a t t e n t i o n  g i v e n  t o  r e s i d u a l  gas 
pro'slems i n  C O : : . . ~  t e l e v i s i o n  p i c t c i r c  tubes.  s p e c i a l  t ubes  and 
p h o t o - e l e c t r o n i c  de,vices. The papers a l s o  cove r  r e s i d u a l  gas 

techn iques  des!.c;ned t o  overcome the h a r m f u l  e f f e c t s  o f  unwanted 
gases i n  b o t h  c lec t l -on  tubes and iamps a r e  a l s o  i n c i u d e d .  
F o l l o w i n g  i s  a I i s t ' i n g  o f  K i t l e s  and a u t h o r s .  Present  Knowledge 
o n  t h e  Gaseous f.li:Sient i n  C a l o u r - F i c t u r e  Tubes. By P .  d e l l a  
P o r t a .  lrlolecul.ir Gas Flow i r i  C o i o - - P i c t u r e  Tubes. Ey J. C .  
Turnbul  1 .  D e f c c t i v e  Cathode Emiss ion i n  Co iou r  T V  Tubes Caused 
b y  F l u o r i n e  Contaminat ion.  By J. Man* . ! i l i e .  J .  P .  M i l l e t .  M. 
Obcr t  and J .  N ~ u v i l l e .  Emiss ion Decay Phenoinencn i n  a P i c t u r e  
. l ube  as R e l a t e d  t o  a G lass  Bu lh .  By H. N a ! % a n i s h i .  J. Hal and M. 

I pro'slems i n  l a q ; s .  D e s c r i p t i o n s  of  t h e  l a t e s t  g e t t e r i n g  
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K o i t a b a s h i .  dutomat ic  Apoaratus f o r  D e t e r m i n i n g  S o r p t i o n  
P r o p e r t i e s  o f  G c t t e r  F t l m s  i n  P i c t u r e  Tubes. By A .  M.  van Bahel 
and J. J. B. Fvasen. E v a l u a t i o n  o f  G e t t e r  F i l m  C h a r a c t e r i s t i c s  
i n  T e l e v i s i o n  Tubes by Means o f  S o r p t i o n  Tes ts .  By T .  A .  G i o r g i  
and M. P .  De B i a s i o .  5ar ium G e t t e r  i n  O p e r a t i n g  Pentodes. By 
H .  8 J .  R .  Pe rd i  jk. I n f l u e n c e  o f  Gas Ambient on t h e  Emiss ion 
C h a r a c t e r i s t t c s  o f  ,Thermionic  Cathodes. By E .  B i r o .  
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ELECTRON TUBES GO FROM STREYGTH TO STRENGTH. 
W i l l shaw.  W .  E .  
GEC ELECTRONIC TUBE CO 
E l e c t r o n  Power v 18 dun 1972 p 212-218 
ELECTRON TUBES 

AdVdnCeS i n  t h e  performance o f  a v a r i e t y  o f  e l e c t r o n  tubes  a r e  
b r i e f . 1 ~  o u t l i n e s .  P a r t i c u l a r  t ypes  cove red  i n c l u d e  gas -d i scha rge  
tubes .  microwave tubes. power k l y s t r o n s .  t r a v e l i n g - w a v e  tubes.  
1 i g h t - d i s p l a y  d e t ~ i c e s ~ .  p r o j e c t i o n  d i s c i a y  tclbes, and 1 i g h t - p l c h u p  
d e v i c e s .  45 r e t s .  
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E l e c t r o n  tube 3. - !~ th n e g a t i v e  mutual  conductance 
Lampa e1eh t rono .a  o u]emnej konduk tanc j  t wtajemnej  
M A T U S E W I C Z .  A 

E l e k t r o n i k a  v 12 n 5 1971 p 177-81 
ELECTRON TUBES--Pentode 

A c i r c u i t  is  & s c r i b e d  which has  t h e  p r o p e r t i e s  o f  a pentode w l t h  
n e g a t i v e  s l o p e  of  t h e  c h a r a c t e r i s t i c .  The c i r c u i t  i s  ana lyzed  
2nd some a p p l i c a I t i o n s  a r e  proposed. I n  P o l l s h .  
714 
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E l e c t r o n  tubes  'or  s a t e l l i t e s .  space probes and e a r t h  s t a t i o n s  
POEEL, K ;  PROhl'.lER. A 

Seiiriens Rev v 3 i j  n 1 Jan 1971 p 7-11 
SPACE VEHICLES- -Comnui i icat ions Systems 
SATELLITES--El( , - t ronic Equipment,  S P A C E  VEHICLES--Elect ron ic  
Equipment.  SATELLITES--Communication Systems 

The a c t  1 d i t i e s  i n  the tube s e c t o r  f o r  t h e  rad iocommunicat ion 
eqi i  pnlent o f  gl'rund S t a t i o n s ,  s a t e l l i t e s  and  space probes.  are 
r e v  i ewed. 10 r e 3 .  
655. 715; 716. 718 

SI EMENS AG, MUN ICH. WEST GERMANY 

72 - a51 33 
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T I  - I n d i c a t l o n  of i n f l u e n c e  o f  temperature on t h e  g a i n  of an e l e c t r o n  
tube  n i u l t i p l i e ~  w i thou t  a window 

01 - M ise  en ev idence de ] ’ i n f l u e n c e  de l a  tempera tu re  sur  l e  g a i n  
d ‘ u n  n1u1 t i p l i c a t e u r  t u b u l a i r e  d ’ e l e c t r o n s  sans f e n e t r e  

AU - B A R C T .  C 
A A  - CENTRE D’ETUDE S ? A T I A L E  DES RAYCNYEMEKTS. TOULOUSE. FRANCE 
SO - K u c l  I n s t r u m  M?:nods v 87 n 2 Oct 15 1970 p 247-52 
SH - COtJNTERS - -4ccs:sor i es . 
FT  - ELECTRON kIULTIFLIERS 
AN - 72-02934 
AB - The g a i n  o f  20 ( ! n i t s  o f  d i f f e r e n t  channel  e l e c t r o n  m u l t i p l i e r s  i s ,  

s t u d i e d  as a fki!-sction o f  t e n p e r a t u r e  foi’ v a r i a b l e  a p p l i e d  
v o l t a g e s  and :nc.ident f l u x e s .  The d e v i c e s  show an e x p o n e n t i a l  
r e d u c t l o n  o f  gain when t h e  temperatgre decreases d a t i n g  f rom 50 
C .  upper ; i m i t  % i f  u t i l i z a t i o n .  T h i s  r e d u c t i o n  depends on t h e  
c o n t a w i n a t i o n  ot t he  l a y e r  and i t  i s  necessary t o  o b t a i n  a c c u r a t e  
end s t a b l e  c h a ? a c t e r i s t i c s  t o  f i n d  a r a p i d  d e s o r p t i o n  d e v i c e  of 
t h e  i n n e r  channel  s u r f a c e .  THe i n t e r p r e t a t i o n o f  t h i s  law shows 
t h a t  t h e  b u t p u t  c u r r e n t  i s  p r o p o r t i o n a l  t o  t h e  c o n d u c t i o n  l a y e r  
c u r p e n t .  I n  Fi’cnch. 
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I n v e s t i g a t i o n  o f  causes o f  i n t e r e l e c t r o d e  I n s u l a t i o n  damages i n  
1 ow - potr.er e 1 ec t ron tubes 
Badanie p rzyczv ’ i  wystcpowania z l e j  i z o l a c j i  r n fed rye lek t rodowe j  ’w 
la7rpach eiehtr;iowych male]  rnocy 
ANDRAC7KE. A ;  62NASZCiYK. R ,  M A G D Z I A K .  H 
POLITECHNIKA WAC 5 A W .  POLAND 
E l e k t r o n i h a  v 1 1  n 7-8 1970 p 279-80 
ELECTRON TUBES- - ldani i facture 

A r t i c l e  d e s c r i t e s  the  causes o f  f.li l u r e  and damage. Exper imenta l  
r e s u l t s  are p r c i c n t s d  about  t h e  e t f e c t  o f  such f a c t o r s  as t h e  use 
o f  rragnesium an1  t h e  s t a t e  o f  vacuum on t h e  number o f  tubes 
h a v i n g  bad i n s r l a t i o n .  I n  P o l i s h .  
714 
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T I  - Recent t r e n d s  i n  vacuum s t u d i e s  far e l e c t r o n  tubes  
AU - V E N E M A .  A 
A A .  - PHILIFS R E S  L A B \ .  EiNDHOVEN. NETHERLANDS 
So - Proc o f  4 t h  I n t  Vacuwn Consr P t  1 .  Manchester .  A p r  17-20 1968. 

I n s t  Phys & Ph:fs S O C .  London. England. Conf Ser n 5 p 267-70 
SH - ELECTRON TUBES 
X R  - VACUUM AND VACUUM EQUIPMENT 
AN - 71-05753 
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11 - Res idua l  gases i n  e l e c t r o n  tubes  a f t e r  s t o r a g e  
AU - Z I K E S .  V 
PA - RES !NST FOR VilLUUM E L E C T R O Q I C S .  FRAGUE.  CZECHOSLOVAKIA 
SO - Vacuum v 19 n 1u O c t  ? 9 6 3  p 445-9  
S Y  - ELECTRON TUBES- - M a t e r i a l s  
X R  - VACUUM AND VACULM EOUIPMENT 
F T  - O U T G A S S I N G  
Ah' - 7 0 - 5 8 1 5 6  
AB - An c r e g a t r o n  rec 1 dual gas a n a l y z e r  was used i n  a s tudy  o f  

c o ~ p o s i  t i i n  o f  c,ases i n  e l e c t r o n  tubes  immed ia te l y  a f t e r  
fa ! ; r icat ion and I z t e r  on a f t e r  s t u r a q e .  A f t e r  b e i n g  s t o r e d  and 
t h e n  o p e r a t e d .  .in e l e c t r o n  tube inc reases  p a r t i a l  p r e s s u r e  of  
hydrogen ebout :4 t ,mcs g r e a t e r  than i f  o p e r a t e d  i m i i e d i a t e l y  
a f t e r  f a b r i c a t i r m  The source o f  hydrogen i s  t r a c e d  t o  an 
evapora ted  b a r i c m  f i  1mi f r om t h e  cathode d e p o s i t e d  on t h e  i n n e r  
anode s u r f a c e .  Hydrogen was r e l a t e d  a t  r a t e  o f  1 x 1 0 -  * + 7  l i t e r  
Torr/ s e c .  

CC - 633. 7 1 4  
JC - V A C U A  

1 1  - ' C r o s s - f e r t i  11,zation a f  e l e c t r o n  tube t e c h n o l o g y . w l t h  o t h e r  d e v t c e  
~ t ecbno 1 og i e s  

AU - REED. L 
P A  - EIMlnC D I V I S I O N  OF VAR.IAN. SAN CARLOS.  C A L I F  
SO - IEEE-Conference Pec of 9 t h  Conference on Tube Techniques. New 

S Y  - E L E C T R I C  EOUIPXEKT . 
Ah: - 79-23088 
AB - Severa l  major  e l e c t r o n  t u b e  techn iques  which have r e s u l t e d  i n  the 

York C i t y ,  NY.. Cept 1 7 - 1 8  1968 p E 9 - 9 7  

concept i o n  and ~ : p - g r a d i n g  o f  'new' det i ices a r e  revfewed.  Devices 
d i s c u s s e d  a r e  02s  1ascr .  high-p9w.c-r 1aii:ps. I R  r e f  l e c t o r s .  
ordnance dev i ces  such as e x p l o d i n g - b r l d q e  w i r e  and n u c l e a r  
b a t t e r i e s .  and h i g h - d c n s i  t y  hea t  f l u x  d i o d e .  P o t e n t i a l  use o f  
p y r s l y t  i c  g r a p h i t e .  bo ron  n i t r i d e .  n i o b i u m  and o t h e r  space age 

. m a t e r i a l s  i n  si: i ,ple p l a n a r  t r i o d e  s t r u c t u r e s  is d i s c u s s e d .  
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Cool i n g  of a h i  c])7-ponxer e l c c t r o n  tabe i n  a space v e h i c l e  
C O N K A Y .  E C ;  WIL' 4RTH. RW 
GENERAL E L E C T R I L  C O .  K I N G  OF P R U S S I A .  PA 
IEEE-Conference Rec ot 9 t h  Conference on Tube Techniques 
Yo1-k C i t y .  N Y .  iept 1 7 - 1 8  1968 p 182-90 
E L E C T R O N  I U G E S -  - T r a v e l i n g  Wave 

Thermal c o n t r o l  s y s t e n i  has been dcsiqnecl. b u i l t .  and t e s  
p r o v l d e  cool in i i  f o r  a t r a v e l i n g  wade tube ( T W T )  mour ted 

7 0  ~ 23239 

New 

ed t o  
n a  

s p a c e c r a f t .  The s y s t e i n  ~ d ' i  designed t o  demons t ra te  :he capabi  1 t t y  
o f  heat p i p e s  t o  p r o v i d e  h i y h  thermal  conductance p<i ths f o r  7 5 0  
w .  d i s s i p a t e d  a t  the TKT c o l l e c t o r .  t o  f l o w  t o  a f l a t  p l a t e  
r a d i a t c r  where t h e  hccrt cail be r a d i a t e d  t o  space. Test r e s u l t s  
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a r e  i n c l u d e d .  5howing t h e  system thermal  performance i n  seve ra l  
modes o f  o p e r a t t o n  f o r  v a r y i n g  power d i s s i p a t i o n s .  The r e s u l t s  of 
f a i l u r e  o f  one. t w o .  t h r e e .  o r  a11 f o u r  p i p e s  a r e  p resen ted .  Also 
i n c l u d e d  i s  an d r i a l y t i c a l  i n v e s t i g a t i o n  o f  t h e  weight  and a r e a  
requ i remen ts  ot bo th  Dass ive  and tieat p i p e  space r a d i a t o r s .  
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AB - Ce ta i  Is on r a d i c  and t e l e v i s i o n  t r a n s m i t t e r  t ubes ,  magnetrons. 

t r a v e l  i ng-  wave tubes. and T V  camera tubes e t c  used  fo r  r a d i o  
communicat ion zica o f  p a r t  f c u l a r  i n t e r e s t  a r e  d e s c r i b e d  on basls 
o f  e x h i b i ' r s  a t  Hanover  F a i r  ( A p r i l  26 LO May 4 19691 and of  

,. pub1 i c a , t i o n s  b!/ ,n?anuFacturers. T V  p i c t u r e  tubes and cathode-  ray  
' t ubes  f o r  oscilloscopes a r e  n o t  i i i c l u d e d  in t h i s  r e p o r t .  I n  

German. From Science A b s t r a c t s .  
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