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a8 mentioned in LCP 17/3 dated 10 Januery 1949, the Panel and its
Subpanels have drafted a Master Plen Program for Components including all
projects considered to be emsential to round out a balanced line of com-
ponents with respect to both the old and newer requirements which are set
up by opereting enviromment conditions and equipment objectives. The plans
of these Subpanels are combined in tha attachasd document LCP 17/4,1. This
document puts particular emphasis on that portion of the program that is
not yet undertaken becmwse of lack of furds,

P~RT IX
1., Operaticnol Catcegery of Master Plan

The field of component development and research is now assigned cate~
. gory SR=6(D) in the mester plan for rosearch and devolopment. This category
A should insurs its having priority 2. However, sppraisal of its importance

in this category requirss that the program on compcnents be considered in
the light of the following pecullar circumstances, The cperational re-
quirements common to meny of tho now weapons and devices demend & practi-
cally complste line of new components, This is a major undertaking which, °
under the most favorable conditions, would require periods of time much
longer than those required for the electronic equipment or the tactical
devices themselves. This time matter requares that component dev-..lopmant
and its companion resecarch and development. in materlels recoive first im—
portance in category SR-6(D).

R« Deficiencies of Presant Ccmponants in Meeting Requirements

The trends in design and application.of now wWezpons, military yehlcles
and electronic gear for them, demand components meeting several requircements
which are not met by any cxisting standerd types. These are: (1) operating
smbient temperaturcs over the range from ~559C (~-67°F) tof 200°C(3920F);

(2) roved reliability and stability; (3) reduction in aize end weight,
and (4) adaptation tp packaged sub-assemblies.
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During the post-war period sume progress has boen mede toward those
objectives but due to insufficient funds the situation todey is that very
little of the cumponent developmont in the post-war period has reached tho
commercial introduetion stage,

3. Present Ruscarch and Development Program in Support of Requiremants

3,1 It is considered fesasible to devolop components in all classes
which will moet these requiremonts,

3,2 The mlitary value of this program is the ultimate successful
realization of now weapcns and vehiclos such as rockets, super—
scnic planes, personnel, radics, ete., #nd the greatly reduced
meintenance effort in forward areas,

3.3 at the rate of progruss of the campcnents development program
during tho past throe years, there 1s a very small probability
+f a successful outcomv in a period of loss than ten years. This
is regarded as wholly unsctisfactory and hagzardous to the success
of all programs involving electronic equipment,

3.4 There is no escape frum cerrying cut this component development
program, .

3.5 The program docs nct cuntain any duplicaticn or work of
questicnable value,

3.6 4 primery factor interfering with tho effectivae conduct of the
componsnts program has been and 1s, the lack of sufficient funds
providad by ths Services,

4, Cunclusions and Recommendetions

The Panel has come to the cunclusion that administrative lovels in
all three Services have not emphasized sufficiently the importance cf de~
volopment and research on compcnents. This conclusicn is based on ob-
servetiuns of tho insufficiency of funds as well as the delay in roleasing
funds until late in tho fiscal year. The lattor tends to result in errors
in fremng the technical objectives of spceific projects due to the haste
with which contracts have to be negotiated and placed, It 2lsc creates
uncertaintica throughout sach fiscal yser as to whether tho Services will
actually undertzke projects for which they have cssumied technical respon-
sibility,

The Panel strungly reccmmends that the Committee on Electronics take
appropriate steps to urge on all three Services the need for a mcre
realistic and orderly aprroach to the matter of providing funds for com=-
ponent devalopment, The Panel appreciates that in any fiscal yesar sach
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Service mey be unable to get all the funds it desires for all ths develop-
ment programs planned. This unazvoidably leads to the necessity of choosing
betwoen the urgent and less urgent, The Pansl feels that component develop=—
mont projccts should get high priority in this choosing prucess, because
they are baslic fur the success of all clectrgnic equipment, particularly
these invelving miniaturizaticn and extremely high temperature operaticn,

The Panel urges that the following steps arc vital and essential to
place cumponont development in its proper perspective:

1. Each Service shculd provide funds on a high priority basis for
component develcpment and actuelly essrmerk and allocate them
at the beginning of each fiscal yoar,

2, Fixed miniouh omcunts should be assigned tou development on
compunents and matoricls within each Service sc that the total
fur all Sorvices ccmbined shculd be = minimum of six million
doll>rs per fiscal year, Becauso of the accumulatisn of projects
previuwusly recommended and n.t cetivated and the gaps which
shculd be filled it 1s desirable that the tctal annual funds
should be approximately 10 millions. The amount for each Scrvice
should bear & proper and rucs.nable rolation to¢ the total sums
aliccated in each Servico fur rescarch end development of
electrcnic cquipment.

3, In cascs wherc cne Service is selocted to perform or sponsor
cump.nent and materials development wurk for une or both of the
~ther Services, arrangements should ba made for the prompt
trensfer of funds toc the selected Service at ths beginning of
each fiscal yoar., This assumes that each Service budget its
own needs regerdless of whether it spunsors or carrles cut the
work,

ENTTA
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iosearch end Dovelopment on Electrcnic Components
As Planncd and Ccordinataed by Panel on Coit_ngonmts,

Committec on Electronics,JResoarch and Development Board

1CP 17/4.1

Component parts arc collectively tho commen dencminator «f all types
cf electrenic equipment, There is hardly a singlc electronic eguipment
development project that does not depend fundementelly upon prior ressarch
and devalupment programs on component parts, This common denominatour
charactoristic of component parts starts early in the nascont research
stage of clectronic equipmont programs and folluws through to the finel
electronie equipmont programs and follows through to the final electrenic
equipnent end item delivered for use by the armed Services.

Compunents must be provided for radar, countermecsures, communicsation,
acoustics, and cther systems. The aim shculd be to provide cumponents
adequate fcr systom requirements, rather than tc have systems characterastics
excessivoly limitod by the cheracteristics .f available ccmpcnents. System
pecple will produce pattern of trconds of physical parameters which must be
administered tc by the ccmponents ongineor at least two ysaps prior to the
deslign cf ths equipment,

Electronic circuits and 2ssocicted mechanical devaces, control elements,
pritective items, and in fact all thoe .perating sub-zssemblies in 2 complete
electrunic equipmont designod for use by the .rmed Services frequently are '
limited in relirbility, length of usoful 1life and case of maintenance by
the shcrteumings cf avallable comp..nont parts,

rony advanced electrumic eguipment developments, particularly in
relation to minicturlizatiun, impose the need for the development of new
component parts capeble of cperaticn at olcvatcd temgeratures (200°C, ‘or
higher;, at extremely high altitudes (u, t. 400,000 fcot for guided
missils applications) end of withstanding incrcasingly severe thermel and
mochanical shocks, to mame only a few of the mcre stringent requirements.

These neede apply not only tou speciel purpese electronic equipments
but alsuv to mere "run-of-mine" designs. For these latter designs, toc,
the develcpment of a sataisfacterily imprived versicn is largely contingent
upon the performence capabilities of the cumponent parts available at the
time of storting the improved equipmont development,

For the administrative levels in the electrcnics groups of sach of the
thrze srmed Services this cumponent part avallability need lmposes a de-
finite obligcticn to insure thot adequate fund allccations are mcde frum
fiscal year tc fiscsl year to permit cumponent part ressarch and development
projects to lead eolectronic equipment needs by a perli.d of twe years cr
mere, Only by such advance scheduling will it be possible t. make improved
ccmpenent parts available cn time to sctisfy new electric oquipment develop-

\ menta, )
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This request for a twu year or mure time lead fur component port re-
search a2nd develurment programs is considered reasunable in view of the
fcllowing facts:

1, Ccmponent research and development programs impese & necéssity
fur synthesizing vari.us cngineering and tcchnical arts, Such
prcgrams in m:ny instances can be achieved unly thrcugh the
Juint and integratud ropurts <¢f 2 wurking team of, for example,
motallurgists, ceramists, hysical chemists, plastic specialists
as well as slectrical and clectrcnmic engineers,

2, The indispenseble prercquisites tc meny of theso component part
prcgrams arc roscerch studies in tane fields of dielectries, in-
sul-ting m~terials, semi-c.nductcrs, megnctic meterials, cun-
ductor materials, resistance alluys, lightweight metallic
alloys, crgenic finishes and so furth,

The pregress mcde to date in relatins tu cumpenent ,art research and
dovule ment programs under the purview of the Panel on Cempcnents is
described briefly in the fullcowing rarogrophs. The doseripticns are glven
fur several scries of cumponont parts groupod in accordance with the fields
Jf intercst of the several Subpanals,

TRJSLISSICK LINES

h continucus essessment of develoi.ment programs is being made tc pro-
vide tho Armed Sorvices with manufaecturable designs of transmissicn line
and essocinrted cumponent parts tuv implemont the needs f fortheuming and
future rader cnd alliod electrunmic systems., Such programs are planned
srimerily to satisfy the requiruments cf radar and similer electronie
systems and .f their integrel source uscillaturs as these are achieved.
Addaticmelly, theso ¢ .volcpment Lrograms must be planned to anticapate de-
sirably future clectrunic system trends and the future transmissiuvn line
requirements for trensmitting and receiving uscillators which stem from
such tronds. The cbjective .f all Lr.grcms is tu pruvide transmission
lines adequate for new c¢r impruved systems recuirements and early oncugh
to ;ermt thoir integraticn intov such systems, thus ainsuring that the per-
formence . f these systems will nct be limited by tho rerfirmance ¢r non-
aveilability of the transmission line cumponont perts. The Panel cn Com-
ponents foels tnat certain very impourtont transmissiun line cunsideraticns
flow incvitably and immodrcteoly frcm the exasting and projected upsurges
in the ranges and speeds «f vehiculer weapons being develcped for pessible
future warfarc, th~t is, .f guided missiles, jJet-proupolled aircraft and
other high-sz2esd or superscmic wvohicles,
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Buth in torms of dofense and cffense these increased vehicular
woapon spceds predicate "early warning!" electronic aids having much greater
range »erf.rmance, In the case of radar this increcse must come largely
tarcugh very agpreciable inercascs of trenamitter power (u;, to megawatts).
Trenspntter pcwers in the megnwatts as appliod to present or tu new dosigns
of raiar systems are limited t¢ maximums largely rredicatod by tho per—
formance cagabilities of the waveguides or coaxial comductors involved.
Similaer lirnting effects arc im:used by the capabilities of high voltage
puise cables.

Present dovelooments in radio frequency transmissiun lincs and associ-
ated com.onent parts provide waveguides and some waveguide fittings an the
frequency range up to some 100 Kilomegacyclos (Kme)/second and capable of
covering a 40% band. These waveguides will c.erate at puwer levels cummen~
suratc waith breakdown levaels of 15 to 3C Kilevults/cm at sea lavel ,ressure.
Huwever, past experience shuws that when 2 wavegumide structure or fittings
of any cumplex configurstiun arc emjloyed the breakdown leval drops by a
power ratio as high as 3 tc 1. Scme wavegulde fittangs are available for
the 12% band, although their use is by no means umiversal., Other fittings
are limitod t. a vory few .ercent in bandwidth, Research is in prcgress
t. broadband oxasting fittings such as connectcrs and tees to make them
useble over a 407 bandwidth.

These ;revicusly menticned j:ower and bandwidth requiraments'! lace
added emphasis on connucturs anl fittings with incercased smo.thness in
impe~cnce charecteristics (low voltage standing wave ratic ("VWSWR"), and
scvoral weveguide fittangs wath those improved characteristics are under
doveleopment,

Stress will be placed in the development prcgram on transmissicn lines
te sbtaxn satisfact.ry operation cver a tempercture range of perhajs =-70°
t. £200°C_, c.upled with cther extreme conditions such as humdity, salt
spray ond dust, Mimmal size and weight compenent parts, lower loss wave-
guides for use ot thc anighor frecuencies and a more ccmprohensive lino cf
component parts for tho varicus frequency bands will also be emphesized.

It is clear thot the cxpediticus development of new or improved, high
pover, brocdbind transmission lanes is dependoent upon a synchromized de-
velorment ropram in mwgawatt electron tubes and mcre detailed and accurate
information concerning advgpnced needs of the megawatt radar equipment de-
velopment programs,

C:.P. CITORS

Brsic resoarch end developmont work has besn started on two tyjpcs
of capacitor Jdleclectrics. This work is necessitated by the fact that there
are no availcsble commerciel dielectrics which will sctisfy requirements for
the dsvelopment of high temperature cperating capacitors having capacity
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vorsus volume facftors cquel tou or better than present types under JiAN
sypocificetaons,

In general, progress has been made in terms of improved characteristics
for JaN tyo capacitors, but little hes buen 2chieved in developing capaci-
tors requirod for extendcd tempereture operating ranges encountered in new
dosigyns of all types of electronic equipmonts. s~n cmergeney would catch
this country in an unfuvcrable pusition in relation tc producing these high
tom.urature capacitors in largo quantities,

COILS, INDUCTOrS oND TRANSFORKERS

Proyruss has boen medo in roeducing the size and weight of power trcons—
furmors for operating in 85°C. ambient by employment of a 115°c. tompera—
ture rise, resulting in a meximum pormissible «jerating temperature of
200°C, Cuntrastod with 125°C, ma:d.mm operating tomperature transformers,
the JEveragoe woight and volume of the 2000C, tmnsformra was 38% of the
125°C, units. In the czse of resctors the 200°C, ty,cs had 60% of the
welght and 452 of the volume cf their 125°C. countorparts.

nork has been cumploted under ovne project relating to the lstecticn
ant measuroment of curcna in power tronsfurmers, and the study of the ‘ie-
lectric .reperties of & largo number of insul-tions as affected by fre-
quency, temprorature, voltage and humJdity,

~tudics are un’er way of the »roperties of vld and new magnetic elloys
as rol:ted to complsted cores uscd in transformors. The results of this
stuly shculd provile realistic design data on such rpoperties,

«nother develcument project is prudueing semples of vileo transfcrmers
of axtendes frecuency ranges and is prcviding goneralized respcnsc curves
vhich bri-lge a oy between clectrunic ccuipmont circuat engineors and
transformer Jesign engineers, enzbling tho latter to design close tolerance
transfurmors.

ancther .rvject has developed 456 Kc tronsfurmers of gocd electrical
characteristics in a volumc of only 0,475 cubic inches,

Another project has provided pulse transformers design cdata whaich
can be cunverted resdily intc a very useful Jdesign manual,
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FREQUENCY CONTRCL DEVICES

Most of the recscarch and development effort in this field is dirocted
tunard tne improvement ond extension of frequency ran.e of the guarts
crystnl res.nctor as a froquency control device, Other stulies, hcwever,
incluce magnetu=striction, cavity rusonetors end printed eircuit L-C pairs,

A study uf the porformence of crystals as a function of surface con—-
tours has produced rosults wnich cre conducive tu imprcved crystel per—
furmance and control of crystel cperating charactoristics. Findings hoving
long-ranye significance have rosultcd from a study cf oscillatur circuits,

o~ stuly is under way in relation to methoils and instrumentcticn re—
quirod for the synthosig of quartz,

Substantiel progress 1s being made in discuvering means for cuntrolling
the aging of platod erystals,

Investigaticn is being made of the fuasibility of improving cvertono
erystals 1n the range 75 to 125 megacycles per second,

A study of circuits fcr use with cvertcne crystals (above 100 Mes./scc.)
is lecading to clarification of the problem aml has produced tu date cne new
and useful circuit,

Effcrts are being made to increase the utilizatiocn of natural quarts
by developing means fcr romoving twinning,

Prorross being made an the synthesis of quartz is sufficient t. pemit
the removal cof quartz fr.m the list ¢f critical materials in view cf the

prescnt st.ckpiling,

~iniature erystal units packzgod in miniature h.lders (1/2" x 3/4" x 1n)
hava baen achioved for satisfectury oporaticn up to about 859C,

Prcgress is balng made in the measurement, spocification, and contrel
of the projerties cf crystal units fcr the aid and gnidance cf test egquip-
mont groups.

The currant problem presently leemed m. st urgont is to imprcve means
for the darect contrcl of frecuencies zbuve 75 Mcs./sec. which control is
needed for a number of specific electrenic squipmoent applications, In
this c.nnection 1t is felt that a three year development period will be
required tv reach an upper value <f 225 mes./sec. and an additiunal three
yecrs to reach 450 mes./sec. which is viewed as tho ultimate limt for
q‘llﬂ!‘tﬂo

Cunsaderation is bein, civen to initiating cdditivnal development
woerk on frequency control devicos at frequencies in excess of 1000mcs./sec.

CONFHDENTEAR
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DIELECTRIC MATERIALS

In the broad fiold uf research on insulaticns, a large amount of fun-
cdamental data has boen cbtained cn ferroelectric materials; dielectric
properties of insuluting meterials up to 3 x 109 cycles per seccnd; elastic
breakdown of geses from low pressure to the liquid state; and breakdomn
studies with ultra-high-speed impulses,

One study project has ylelded & thecreticzl currclation of the die-
lectric cunstant and power factor uf some sclid insulators, a theury ex-—
plaaning the crazing of pulystyraze and cther plastics, a basis for the
productlon of satisfactory linear high pulymers from cyclic compounds, a
basis fir the productiun of dlastumers by curing low rolecular weizht
polymers tv high pclymers, a basis for polymorizatiocn by use ¢f dirolical
initiat.urs, and a besis for the quantitative correlation of the mechcnical
properties «f polymers with mcloculaer structure,

Methods under this szme study contraet have hoen leveloped to cover:

1. Hoasurement of pcwer factor end dielectric constant of insulating
matorials at redar frequencies.

2. The stuly cf the various f.ctors invclved in arc rosistance
and tracking in insul~ting meterials,

3. The determination of the impact strength of insulating maturizls,

Work performed under this same study ccntract has lod to the de~
velopment cf:

1. One type of mclaminc-resin glass-cloth laminete havin; superior
ansulating properties even when wet, and a second type for low
Jelectric loss apuliceticns and having excellent wet-insulatiun
properties,

2. Melamine-resin »eper bass laminetes having superiovr arc resis-
tance and uno type of which is suiteble for punching cvperations,

3. A trensformer potting cumpound prepered from castor cil and
Jiisceyenates,

L. A catalyst for siliccne resins which greatly roduces curmng
time,.
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6\. Hork at the Nataonel Bureeu of Standards has rasulted in the following:

1, Mothods and meterials fir shortening tho gel time and finel
cure of NBS Casting Resins.

2, Study of now materials (in experimontal quontatiss) for their
dielectric properties,

3. Examination of hiph temperature characteristics (short time
exposure at 2009C, or 500°C,) of variocus commercizl dielectrics,

4. Dotorminetiun of electrical prcpertios of hizh polymer materials
from 60 cycles to 9000 megzcyclos per second,

5« Measuremont of electrical .rupertics cf gases at fregucncies
up to 24,000 mogecycles per second,

In the goneral field of dlolectric moterlals siliccno resin die-~
loctrics hove been developed which are now peing used widely for high
temporature applications to electrical mtors, genoraturs, transformers,
switch gear, wire and ceble.

kolamine rosin clolcctrics have been develcped and ere ncw in zenerel
usc fer eleoctrical power and lichting appliceticns,

Phonclic asbestcs moldod dieloctrics have been Jeveloped and are dis-
placing .honulie cotton materials fur clectric ; owor and 1li hting applice-
tianso

Polyethylone dlelectrics ars being applied widely to R.F. and other
tyse cablos and tho yearly productiun of this material shortly will reech
50 milli.n pounds per year,

Improvements are being made in glass fiber reinforcement for use in
varicus insulating materiels.

Progress is being made in the study of the changces in the diclectric
constant and loss fzctor of certain plastics with time, and of the chemical
detericraticn of polyvinylformal,

Outstanding progress is baing mace in tho synthesis ¢f new fluorinated
styrene monomers and clectrical grades of catalysts.

Tc meet aircraft antenna housin, and raduomo needs a hizh temparature
resistant, polyester—;lass, low pressure laminate pussessing high floxural
strength ot 500°F, and possessing sutiable dislectric properties at micro-
weve frequencies his been devalcpod and rain erosiun has been improved by
the ezpplicaticn of neoprenes as an outer coeting,

-10-
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Progress hes boen mede in tho synthesis of polygranular mica which is
2 low loss, high machineeble materizl,

Ceramic platss havo buen dry-pressed from calcines of a series of
bariun-strontium titanates f.r application tv multiple-plate, temperature-
componsated cayacitcrs,

Fundamcntel research and development work has been dune in relation
tc the structure and changos of structure of titanatcs especially in rcla-
ticn to fzbricated thin sheets.

Consi‘ierable prugress has been made in imprcving the ncn~wetting
charactoristics of ceramic surfaces,

Cunsiderable work 1s belng kno to imprcecve tho thormal endurance of
voarious cercmic clelectric materials,

ELECThO-ECHANICAL DEVICES

4 rclay has besn developed which is hermetically sealed and capable
of uperataon over & temperature ranze from -65°C. tc 200°C, at altitudcs
up to 70,000 foet, and wei hing unly 2 cunces.

h sealed sccket fur muniature tubes h=s been develo.ed which will per-
mit munting tubes externally tuv & sealed, pressurized assembly.

Viork is in prcyress tc develup an imprcved versiun of the existing
A=l eloctrical cumnectcrs with rolaticn t. reducing corrvsion effacts,
number <f separate \arts, efficacy cf sealing and rocduction in sizo amung
cthor characteristics,

& low speod sheft seal (uy to 50 rum) has been doveloped that can be
incurporatid in the mounting bushing of such Jevicss such as putentiometors,
variable cajacitors, rotary switches, etc,, without any increcse in size,
This seal is a gasket, seal which will seal satisfacturlily up to a rrussure
Jv£ 15 Pain

Considerable progress has bocen mace on the development of an 8 pLosi-
ticn sealed ratary switch (up toc 15 psi), The electrical rating is 1/2
am- at 500 volts,

Positive progross has been mede on a mlnlature, sealed, magnotic
circult breaker of approximately 1i" x 1" x #" heving ratings of 10 milla-
amps tc 10 amps in the same caso size,

A mimature, seeled, high speed pclarized relay has been developed,
This rclay is aspeclelly suited tc teletype and other high speed communi-
cetiun equipment,
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h satisfactury sealod plug and jack assembly (3 contact) has boen
developed which can be used on equipments cther than switchbcards.

METERS AND INSTRUMENTS

« rug,gedized meter has been developed which will withstand shocks
in excess of 300 g and vibraticn in excess of Jik Specifications,

a voltage indicatur of the neon type has been devaloped which is
accurate within seven percent and can cesily be made in mmss producticn,
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Geps in Programs un Components

Ussential projucts recommended by the varicus Compunent Sybpanels
end not yct initiatad arc given below:

Thas pcrtiun of the program has not boen underteken bacause of
lack of funds:

1, I-F and R-F transformers and ccils; exploration of new design
reth:.ds for,

2, I-F and R-F transfcrmers and colls; developmont of minizture
units for 2000C coperation.

3. Pulse transformers, high pcwer; dovolcpment of umits with cecd
mvisturc resistince yet cancble of wperating at high tamyeratures.

4., Pulse trensfurmers, hish power; development of umts which will
operate uver a wider ranre of rulse widths,

5. Pulse transformsrs, miniaturiszed ty;e; need f.r development of,
6. Gas-filled transformers; exploraticn cf .ossibilities of,

7. Transfurmers fur cperating temeratures in excess of 300%C;
Jevulopment ¢ £,

8. Dielectric materials for hizh tem:ereture operating transformers
in axcess cf 30090; levalcpment of,

Hi_,h dielectric constant ceramic materials suitable fir use
in ca;zcitors fur wide temperaturo renge (=55° to 200°C);
dovelopment cf,

Ceramics for electron tube structures; imprcvement cf,
Diclectric meterials for radcme applications; development of,
Terminal asscmblies for varicus components; impruvement of,
Ceramic tc metal seals; need for extensive develojment cf,

Diclectric materials, plastic films, for wide temperature range
(=65 to 2509C); develcupment of,

Hith conductivity alloy having low value of tenneratura-coeffieient—
of-reaistivity; néed for development of,

CON
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16.

17.

18,

19.

20,

22,

23,
2,

25,
26,

27,

29,

Besiiiag @

Frequency control devices and filters; need for develcopment
and ﬁnswruvament of test and precucticn metheds for (300 Me
and up).

Frecuency contr.l devices and filters; need for work on
miniaturization (300 lic and up).

Froquency contrcl cevices and filters; need fcr cuntrel of
characteristacs of uperatiunel circuits (300 Mc and up),

Frequency cuntrol devices and filters; develcpment of .
fabrication techniques.

Froguency control devices and filters; inadecuacy of work fer
wide tem.ercturc range, aging, increased bond wilth, incroased
froguoncy range, and loneerin rcescarch on.

Electru-mechenical devices (e.g. circuit breakers, relays,
switches); noed for work on minizturizati n ofs R-F selectcr
switches aroc a spccific example,

Electro-mochanical daevices; need for develupmont of compunents
vith hizh shock resistance.

Eloctro-mechanical devices; work meeded cn sdecuacy of seal of,.

Electro-mechamical -evices; devalopment neaded tc meet high
tem.creture (200“C), cperatiun cfy

Relays; imprivement needed tc withstand vibration of,

Sockets and connectors; incdequate work on these components,
require considerable wurk particularly from standpuint of
sealing and miniaturizeticn of,

loters and instruments; additional wourk neecded cn sesling,
minjaturization, end shuck resistance Jf,

Hotors and instruments; need fur roductich of new dosi ns
to producticn and inclusion in develcymcnt mclels of
electrcmic oquimoent,

Micters and instruments, matorials for; addational wurk should
bé done on permancnt magnet meterials beth from the standpuint

of improvement'of magnets anld tho reducticn of the use of
strategic materiels such as cobalt.
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30,

31.

32,

33.

3k

35
36.

3

3%

40,

Magnetic materaals; further work indiceted on development cf
core materials far high fregquency components, such as R-F and
I"F coils.

Resistcrs, compesitaon and wire wound; need for further woerk
on tamporature coefficients, nclse characteristics, and
capability of operaticn at elevated temperatures.

Resistors; need for imprcvemdnt of all ty.es for higher
frequency, application of,

Rectifiers; need for work for high tomgcerature applicaticn,
hermetic sealing, miniaturization of, end higher vcltages tyjes.

Capacitors; development werk to extend temperature rafige of
211 types without increasing size of,

Coyecators; neod for work on sealing problems at high tem.cratures.

Cajacit.rs; nced for improvement of temperature coefficient of
cajacitcers fur hijher stability circuitss

Ca, ceitors; further wrk neoded t. meke less, vitre.us enamecl
and cther mica capecitor substitutes available fcr.

Ga,zciturs; need for work on capacitors having improved overall
characteristics of smeller size, higher Q, highor uperating
tem.orature, «nd lcwer temperature ccefficients <f capacitance,

Capacitors, fixed cerami¢ ty_es; nsed mure work to irprove
temperature, voltags, and frequency charecteristics cf,

Capecitors, variable; need for develoument .f standard series
having sealed enclcsures, gas cr liquid-filied, suitable for
usual transmitter receiver applications with particular
emphasis on high stability.

Packazed sub~assemblies; need further ldeveloument of 2 universal
end encapsulating matorial for unitized constructicn cf.

Packaged sub-assemblies; further Jevelopment and adaptatiun
reeded for potting =nd encapsulating cumpounds.

Packaged sub-assemblies; cevelopment to i1murove interconnecting
means with particular emphasis on plug=-i1n arrangements,

Packaged sub-assemblies; need further development cf packaged
power supplies for,
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Coclang; further work needed on heat transfer problems and
development of comconents to cool equizment in view of
miniaturization and high altitude cperation.

Finishes; need for developing corrosion protecting high R-F
ecnductivity type of.

Higher than present pcwer R.F. and pulse lines, need for develop-
ment cf,

Extremely broadband lines to enable proper develcpmont of
extremely broadband tunrble systems, need for program on.

Ccmponent development needod for improved transmissicn line
systems, nced for.

Ma;nctic amplifiers, need for listing of available types and
characteristics of, survey of military recuirements fcr, and
for standardizetion of.

Development of labcratory type meesuring equipment for electrenic
cam.unents, noed for, (Examples of jerticular deficiencius

are as folloews: the measurement of the tamperature coefficient
of capacitance, inuuctance and rosistance; the measurcment
equipment for determining the effects .f vibrotion end shock

on cumpenents; the measuremont of nolse and frequency charac-
teristics of resistors; ths improvement of Laboratury mwasurcment
eculpment as regards accuracy, wider ranges of tomperature,
frequency, and mure continuous recording of characteristics as
ccndations are being chanzed, and the need f.r murs autoematic
equirment fur performin,, the moasm-e.'nents, particularly from the
standpoint of saving man~-hours and reducing the man—hours of
highly skilled porsonnel is indicated.)

Dielectric mterizl, need for development of a domestic source
of very hagh mxrif.y alupinum for hard dry oxide coat capacitor
dielectric' to ccmylete the ,resent devulopment of this type
capacitor,

Dielsctric materinl, investizaticn of avnilabilitg and for

develoyment of exbremely thin (-0002 in, thickness) ani super-
density (1,25) Kraft tissue for copecitor dielectric.




