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F tETE R TRAIL GIVEN . A description of the 
en ssocl3t d with m t r tr lis is giv n in a report 011 several observations 
as pr s nt d in pap r by P. I. Mill n (AIM Journal, Vol. 1, No. 5). On 
th b sls f opU I c m ras nd radar qulpment, the luminosity and ionization 
along lh traJ torl s of bright m teors is discussed. 

Th vlslbl portion f n obsorv d m t or moving down its trajectory is not 
th m l orold I ,th author not s, but the glow of atoms and molecules 
surrounding It. It h s b nobs rv d that its rapid angular motion across the 
sky masks lh actual form of th m t or h ad, even though it may be large 



enough for resolution by I.h y. n nU oal ph I raphic analysis is similarl 
handicapped, and th bri hI lma r ull In th ~ dous ·ff 'cl of photographic Y 
diffusion. An occuJl1ng hUL r In LalI d on th m 'ra, Ith 'r in front of the lens 
or immediaL I} Ln front of th ·mu! Ion, I \ ry u fuJ for th study of mOVing 

In early tudic of m L 'or trail u In uC'h m 
in mo I ca . 'XL 'ndin f m ~O LO ~O m (hi 10 

ra, 
t. ft) 

w k was observed, 
hind the meteor 

head. Gcn rail . th r L lumlno I r 
than 0.1 th lummo Lt\ of th h Th '" • 

probably con i I of LraU &Lom nd m I 
have wak con I. LLD of fra rt cl 
cuJes. 
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coo Id rably less 
\ ry I, fast meteors 

r 1nL r ar.d lower meteors 
n 10 th aloms and mole-

b_ th clouds of 
elecLron I fl hind m ry. 10 t 

m) 
I th ndu ring meteor 

echoes occur al hi, from 
frequenc' n ar 9 km ( 0 mt). 
radar Larg I, ha n ob r; d t t \ 
appeari t th hI t pot t 01 th Ira 
for this ph nom 'non b DOL mg. 

caused by uJtra\ iol I 11 L f d 

In concluding. th author w 
meteoroid may be a of I 
of neutral OX) n lurntno Ily. r I 

and an ioniz d cloud of rt cl t t 

{Source: AIM Journal •. fa} 19(;3) 
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F. . nw, low-COSI, 
continuous-wave I s r tub ( t , I) b) PEK Labora-
tories, Inc., Sunnyv I • C 11!0rn . Th tr IX L !tum and n on fWed 
gas laser tube Is described a \. ry onoml I. -\ Id ran ~ of la r investi-
gations Is posslbl with th adillU n ol nil rl r oure • optical bench. 
and eonfocal mirrors. Th gas I 'r tu ''''Ill Lh n pr highly collimated 
beam of truly monochrom tic light, nl ·d to ral I 6 . 

The new gas laser tube I rf xciI d. r utrl,(lg 75 Input 1 
power output Is approximately 2 mw I 3~ }. or 1. 153 p. 
7 mm (0.2 In.) outsld dlam I r nd 5 mm CO. 0 In.) Ins 
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ED. new, microminiature 
Imbals was d monstrated re-

, In. Th highly-sensitive micro-
m' (1 In. s) nd weighs 43 g (1. 5 oz. ). 

n log or ntrolling device for a wide 
I n pproach to gimbaling by 

t 

It). Th 

rings, torsion bars and critical 
ngul r momentum of the device 
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According to the company, IMs Instl'um nt I th 
It is intended for use In mlssil a, sp lal w 'apon 
serves as a replace m nt for larg r gyros . 

mall at rat gyro in existence. 
and spac v hicles, and it 

The new gyro (Fig. 2) us a highly 'W i nl ·nchron us motor Lo drive a hys
teresis wheel and is capabl of a wid rang of full cal' calibration . The 
unit consists of four basi as mbll : (1) Th' ba provld 's henders for electrical cOIUlection, r giSLratlon fOl' th' outpuL axl . and mounLl1lg. (2) Four coils 
in an inductive bridge alTang ment mak up lh • d L ·cLor. (3) The gimbal 
assembly provid s th singl axis fr dom, dampin . and mounLlng for the 
spin motor. (4) The molor ass mbl ' . 

The output ranges of th uuiL ar 10 LO 2000 d g p r 'C \Hth full scale output 
at 1. 5 v and null at 5 nw. Th I' IUllon I lIlfimL, and I rit)' and hys-
teresis is 1.0 P r cent and 0.01 P I' C 'nl r p 1I\' I}. Th natural frequency 
is variable \ itb rang --typlcall . 41. 7 ps l 200 d· p r c . t:1rting time 
is 20 sec. 

The new I'ate is d sign d to op rat 10 th t mp ratur rang of -54· to 100" C 
( - 67° to 212°F). Th unit Is l st d to with Land 'hock nd vibration of from 
15 to 150 Q. Power is 2, 3, 01' plit:!!n I ph 2 to 11 5 \ c, and life ex-

• pentancy is 1000 hr . (Source: tn suppli 'd b) G )'nor nd Ducas, Inc.) 

ECO 'OMICAL, LIGHTWEIGHT REFRA TO. IETER PROP EO. Radar "sees" a target through the atmosph r t a point d l rmin·d by tmospheric refraction. 
The error in the actual po illon of a targ t obtnln d from radar d pends on the 
index of refraction, which may at tim cau::; I rror ; under ome 
conditions , the target may b lost aItog lh r. 

Pressure, temperature, and moisture aff ct th r fractivc lnd at microwave 
frequencies. By taking readings of th param t rs, on may compute the 
microwave index of refraction at any point in the atmo pher. Although instru
mentation and procedures exist for refractiv ind m asuremcnts, available 
techniques are time consuming, heavy, and ar xp nsive or inaccurate. 

A device has been proposed for indicating the index of refraction directly: it 
would need to be lightweight and economical for use aboard conventional weather sounding balloons, while providing the necessary accuracy imposed by the 
equipment with which it would be used. A refractometer designed to meet 
these conditions is now being developed by the Air Force Cambridge Research 
Laboratories (AFCRL), The instrument consists of a dual microwave cavity, 
with one end open to the air. A second cavity is sealed and connected to the exposed cavity . 
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Th instruJl1 nt appcars as two trun atccl olles join cl at th it· bascs, with a 
nter diam of about 13 111 (5 in. ). p l'ating fr qu ncy of th proposed 

model is about 1000 lIIc/sc. The aluminul11 cavitics arc positioned so that 
ther is good hcat transf l' UU'oughout Ul in ll'Ul11cnl; lh ' rmal properties 
enabl bOUl scaled and sample cavili lo "cldfl 1 g'th 1''' in pal'allc!. 

B cause th l1Ii 1'0\ avc ind x of I'i c I'dl'a tion is proportional to the 
squar root of its di 1 tri on Lnnl, n 'gl cling an' magn tic p I'meability, 
the avity's l' sonant frequency i' pr porlional lo th' ind x of I' fraction of the 
ail' witlJin it. As indicated above, ait'i all wed lo ent I' only one cavity, and 
as tile resonant frequency of onc cavil) chang with I' sp ct to the other 
cavity, an indication of Ule mab>1Uluclc and dire lion of any I' fractive index 
change is obtained. ( ur : OAR, R 'al' h Rc\'icw, May 20, 1963) 

RIBEO. A nc\\ patented microminiature 
toggle switch with extremely hi h I' liability ha' bt' 'n d ign d by Tel.ex, Inc., 
for an electrical life of 500,000 bl' ak-and-mak' cycles . Thc switch (Fig. 3) 
has withstood more than a million cycle in te 'l run Without failure or any 
indication of detl'imental wenI' 01' faligu. It cl 'p ndability, along with its 
small siz of 0.4 cm x 0.33 cm x 1.2 cm (0.1 in. x 0.13 in. x 0.50 in. ) and 
light weight (0.17 g or 0.006 oz), mak I for ge applications in 
both the military and industrial fi Id . 

Available in both single pole/singl thro\\ and Ingl pole. double throw con
figurations , the switch consists of a rotor and arm mold d in Du Pont "Zytel" 
101 nylon resin; c r ossbal's and t rminals mad of a noble m tal alloy; and a 
two-piece housing mold d in Du Ponl "0 It'in" a tal re in. 

The crossbars, inserted through th rotor, stabli hed contact at the relatively 
high pressure of 150 g (5.3 OZ), I' ducing impact to a point at which there is 
no measurable contact bounce. Thc continual \\ iping or cleanSing action of the 
crossbars r esults in consistent contact l'esisLnnc (0. 120 ohm) ovel' the life of 
tile switch . 

Both "Delrin" and "Zytel" possess the high Slr ngUl, dielectric properties, 
corrosion and fatigue reSistance, and high thcrmal di tortion point required 
in tile application. However, it was decid d to mold the housing in "Delrin" 
and t.he rotor in "Zytel" to tak advantagc of b tt I' bearing pI'operties made 
pOSSible by pairing the two resins . 
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011"'1' ""11111'11' . ,,1',11\""',.1111 1',,\'k.'1 UIIII<III h, hUlh Ih" Ullitl'd SI/Ill' IIl1d 
Ih\' S\wit' l 11111\111 \'.11 ,'I','d 11 11 Id" 11111.'1.1 u l IIPPI'I' II"IU pllI'lit' "hl'II<'""'II1, 
LHIIII,'hll~$ \1\'1'" • pnt' l'd ." 1'1' 11 ,""1, Id"l'lIhll' ',I1IIl" ,.1 1IIIIIIIdl' ,\ "I'll, II I 
11I1I1I"hlllll$ II nN "II1'1'll'd '>l'lh,I " ".I.'k,'UII ", UI' IWllit'ulI lull I'd "IIt'''I'1 , 11'1111101 
$hlp $IIl1ll1ll l n llll t'lllItll 'III 'l lu ,\ 11111 "t' l 1<'11, \'""lIlllhl' III 1111 "h'I"'\'III,," 
IIIl1d,', p"I'hllp . Ih,' IIW. 11111,'1'", IIIIIl Ill<" dl'lIll \\1111 Ihl ' 1''11111111'11 1 I'll't'I,'''!I'1. 
nil ,'1."' 11'1,, "111'1'.' 111 . 1 , 1"1Il Ihlll lIuII ,,'ullI,,1 Iht' 1l"IIIII IIlII, 'III' "'11111\11' III I , 

1",lllhlnllltWIII 1\10 kill (ti~ 1111), ,\ hUIII 10 I,,:!O k," (Ii 10 I " 1111) III d"l'lh ""l 
nblllll :Wtl kill (It{tll1\l) III IIldlh , 11 I 1'1' IH'II Ihl, 101' Il'ollll 1Il11l1H'lit' 1I, ' ld 
",\1'11111,111. HI 'llll(llIll'l'll 1"llIlIdl', S"II 1111 t' 11\ IIlIWIIIIII,'I." Ihollnllht, 
1"It'''O'I11'' 11 . '1'" 11. ,'d III 11\\ .'. 111l,1I1 Ih •• It .'II'''jt I. 

Olh. I' Ut'III Ilit'. IIlld tll t'U't I'll' 1I1,ld. dlll'llI Iht I ;\ lit 1'1 n 1I1111l\\I'OIl Ih 11 
0111\ I It'll ul Ih, IIl1lt'" 0111. 1,llIdlll' 11 III ht nit IIl10llt d h. 1'1, , \ 01" t','1I11 t' , 

1111 \'I"bl'I'l~, t!l,.s, 'HI , 11111 11 IIlt'd h, Ihl 11 I 01 Olllldlll~ 1'1I\'kt'I, I'ht' 
l';\p,l'InWIlI l't"t'lI lt'd" dt \'I't ,I. t' III 1111111 tolt I 11\1111111111 1IIIt'II 11,\ dlll'llllllh" 
\' 'lip. p, II hll\ Ihlll tll Ihl', I'll, 11 I IIl1t h,lnllt'd, 

SoOIl nllt' I' Iht Ill', I ,'' It' lIllt ' I "lIwhllllt , 11 1lI'IIt,I' dt It 1'11111111111111 ul tht 1', ll'lh'ij 
l'qtlllltll'lul IIl1d pol '" dlllllt'lt'I' 1111 III Idt, \11,111 I III ,Itt'llltl' ol'hll .I'it'hlt'd 
n IUI'!: t' nllllllllll ul Ulht l' tlalll IIt'tlt'lI tt\, IUI' t, '"11plt, 11 I 11II1I1'I't'tl, Illdlt-lIlt'd 
h\ Ih,' 1111'11111'. ol'hlllll dt·t'" I lit, ' , 

Thl UI'\'nIlO"p'uphl\' pnl1l1'll1ll IlIdlht \nl,I1','III' PI''''I.11ll ,\t n """"t 1111 
lhll Illtt'I'IIUllulllIl 'UUIl"J'a I lUll I till ,'011111111111 III till' t tn I u l t' pllll'ltlllll, 
Th Sp '1nl 'Ullllll11 tt' t lul' 0 't UlIlI I'.tphl, Ht t 11Th (S '011) I III 11111 npl'l'lIlull, 

11 I tht SIlt'l'IlIl 'lIlIlIlIllIt t lul' Ant I1Ttlt' HI' t ,11Th, I" IUllllt hilI tllll tl l IIw 
1IlllI'II1l1un 11 I't t'I1','h lIl'll tnl z IlIon Ih It lit n dll' "'t Ill'Utlt"'1 01 11", 

DIII'IIII\ lilt' IGY Il I'OIl I'UIIl, UII I'IHll'nWII IIIllUIIIII 01 tltl l \I I 
wl,lI· "UIII\(' ul Huh!t ','1 , Ulld IWW IlIlul'lIll1l11111 I h( t'U1I\11I1I 
'OIlUnu(', NUl unl) tlw \1( ' IIlh ul Inlul'Il\llItlll Il lltl,." hill 

till' U ','I'll ul nuUutl \'OOIH'I'1I11I1\ 11111 Pt 'lIl'l' lul 1'1111'1'111'1 
n1l'IlLH ul tllI l Pl 'Ul\ l'lIm, (SUUI'I' I': ":IIt1t 'III'U1II', M 1\ I !Ilia) 

, 

'1'l'd tll 1'1' I 
11' IlIlhll. I Ullu ll' I , 

11 U Ihl ' lIuml,,'1' ullti 
(. 11'(' 11 11111\ lI'hll'\,(1 

VlIl lt M E'n:1\ TO tlI-: M IU,I-:'n:n, A 11\ tll It1\\ "U I I'lh('UIIH'II'I' Ih 1I wil l 
I1WUII\II '(' vlh ,'utlolI 1II"'UI 'IILI ' ly IIl1d '11I1I'I 1,\ wllhuul Ih, ' Iltl ul ('(llllpull'l' UI' 
othl' I' 1';\IJI'nHlv(' ('qlllplIWIlI will ht l UII lht ' 111111'11'1 uun, 'I'h, Iltlt .11I1I CUIIlP Ill,\' 
and AII ('HIIIIY Itllitl'Utl\(' tlt 'u, ""1' IIl 'otllll'llll\ lhl ' I'lh l'Ull1(l11' I', 
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The tiny instrum, nt was developed for use in m asuring k' 'b ' 
. S In Vi ratIOn s on 

wjnd tunne l model s of spaee velucles , It emp Loys a metal b ' ' 
, eam to whICh has 

been fastened a stram gauge . The bending of the beam' ' IS m asured by the 
strain gauge and accurate ly indica tes am ount of vibration of th ' . e part to winch 
the vib l'om ter 1S a t tached. 

The "Vibras nsor," as it is call ed , has severa l advantages: it is small and 
has littl e ffec t on th vibr a tions it is mea s uring; it measures the total distanc 
of the vibration in each di l'ection without r cquiring a separate mea suring 
instrum nt; 1t can be r ead ou t on s ta nda rd laboratory equipment; and it is 
l'elativ ly inexp nsiv . Work is proceeding On development of units wh ich will 
oper at w 11 above 537· C (1 000· F). (Source: Data supplied by The Boeing 
Company) 

TWO-I -0 E MICROSY DEVELOPED. A two-in - one microsyn (Fig. 5) i s 
now available from the Sperry E lectro Devices Laboratory. The component 
does jobs in in rtia l nav igation packages usually requiring two separate 
microsyns and is no increase in s ize over s tandard units . 

It is a combination D. C. to rque r a nd A. C. pickoff suitable for use either with 
gy roscopes or acce leromet r s a nd has prdved itself in actual system operation. 
An added f atur is a permanent magnet rotor which eliminates the need for a 
current regu lator in the system . 

Typical data [or a 25. 4 -mm (l-in. ) O. D. microsyn has a pickoff which 
includes input of 5 volts a t 6. 4 kc; output of O. 5 volts/ degr ee ; linearity 
(range 2:,1·) of 1 7. ; and impedance o[ 8 + j235 ohms . 

The torque r includes input of 0 - 5 ma; output of 100 cycles-cm/ma; and linearity 
(range +5 mal of 1 % . The s e va lues can be varied to meet individual require
ments . - ( Source: Data s upplied by Sperry Gyroscope Co.) 

TECHNICAL REPORTS AVAILABLE. The [011 owing listed technical reports 
can be r equested through the NASA library, M-MS-IPL, Bldg. 4481. 

NOTE: Th ose r eports with an AD number may be on file in the local DDe .. 
branch in Bldg 4484 Readers can save time by calling 876-6088 and lI1qulnng 

. . , ASA 
if such r eports are available before ordel'lng them through N . 
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