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LITTLE DITHERS 
A Small, Self-Contained, Self-Excite d 

Vibration Calibrator 

The :HTllral'Y of iWlltld and yibratioll 
llIca:iurcmclIt,; in the field i;s gr('at 1,\' 
1'llh:IH(,('(1 if the (':llibration of thl' mea,,­
urill~ =,.":;lclIl (';(11 he ehcc·kcd ;lj.(lliu"l a 

"tahh', kllOWH :.oOHrtC illlntt'<li:ltC'iy hdore 
aud aftt'l' the rnClll"lIl'f'Hlt'llt,"'. 'I'll(' ·t'yJ'~; 

J552-B Hound- Lc\'('] C'aliIJl"atot" i~ wide­
I," al'('(.'plt'ti a,; ,, \\('h n n:fcl"{,lIec "Otl1Tf' fUl' 
'" ,umj lIIca"HIIX'Illt'Ht:;, TIll' III'W TYJ'E 

1E).57-.\ \'ihrllll0n Calihratol', :=<howII in 
Fi~\ln' I. 11011' performs a :,illlibr fUll\,­
lilm fut, vibl'atil)i) nWa:;IIt'('nlcnl:s. 

')'hi" ('alihrator gCll(,I':lt(':;:t monitored 
\'j bl':\ 1 iun Il'''f') of I J.!:, I'Ins, :H'I't'lC'r:t1 IOU 

at 11)0 "'yf'lc'" 1)('1' ~('ulld for th" \'ali­
iJr:llion of any \'ihmtion pic'kup lila! I'; 
all~whl'd 10 it. [t W:IS ol'i~itl:1[[Y de­
wl01:wd to I'ulibrale tlll' Tnt: 7!il-,\ 
Yihr:l!iOt\ :'111'11:'\', llii illusll'llled 011 Iht' 
('llYer (~f thi . ., i&::ll(', 01' t he T\' I '~~ 1.')I;O-p 11 
Yiht'alioll Piekup S.\,lilem.~ II will scrve 
{'qually \\('11 to nt\ilwa!1' mOlil of til(' 
Oll('-hulldrcd-p[u,; type,; of piew-e1cctl'i(· 

fi\lu" I . I"a n ,1 ... ie", of th . Vlb, allon C"l ib, al",. 

;It'cclen)tllcl/'I'i 1101\' H":libblc 1)1' mOI';llg­
('oil I'ellx·ity pil'kup,; IIl'i)!hing 300 gr:lm~ 
III' Ie::;;,;. II ('illl pl'Ol'ide Otl-tIH.'-:spot tali­
hnlli<lll,; of Yibl'alion mcasul'ing ;;ystenHi 

imllu:xliall'l.1' befl>l'l' ,tilt.! aftel' illlportHI1L 
Itle-I{'~lIr('tncnl s lind :1);,0 nUl hl' lI.;;cd 10 

l'ump,u'C 11':\Il.~Uu('t'I''; or to l'ldihratl' 
workill)! t ratt"dw'l'rs lll!ainst :l InII0l':11 or.\' 
st amhlrd tJ'all,:dlll·l'l'. 

DESCRIPTION 

Th(' '1'\'1'.: 1."157 -A \'ihr:11 iOI1 Calibra 1 or 
i .... :1 ",moll "h:lk('l' dl'h-en hy an intcl'lllll. 
trall"i"IOI'izcd, ch~I'troml'dlflnienl o"l·il­
llllOr. The fUlwtioH:11 dia~l':1m, Figut'(, 
2. ~ho\\"s both desigH and I·OIl.~tnl('lioll. 

The- ntol'illg p:lt·t, .1/ 1, is ('01l{'(>IlII';eally 

I1nd 1't.',:ilicHtly mouutr,d wilhill lite (, .... Iill­
dri('ul maill hody . . 1I ~. of thc ,;haker. 
\\'ili('h i" ill tllm 1'(>.~i1 ic!ltly lHotlUled 10 

tht' \'[l libmIOI' e:\SI.'. The 11':III"i,,101' :11Il­

plifiel' i>llpplif':'l cllel')!:y 10 tIl(' fir;I'(' roil 
of .11 \. "'hill' thc pi\'kup ('oil fectl", blll'k 
cllcrgy to mainl:lin oS('illalion pml op­
cr:1tes the intii(':ltillg mcler. Th(' "haht· 
motion i8 ~illllsoid(l1. atl(l the fl'eqlH.'IH' .... 
of t 11(' {'leI'! nllll('('hnni(,lll o"ri ll:lloJ' i,; 100 
rp,;. but tIll' lIIain ,;haker hod.\" . .II?, with 
il" ;<ll.~ pcn"inll I'I',;Ollale-s helow 10 (·pfl. 
~1II:lll \'htlll~l''-; in the 11111"" of .1I ~ (':!ll;-;cd 
hy addilion of the 1ll:1"" of n vi!)ratioll 
pi{'knp. fol' cX:llllplc. h1lve a negligihlc 
efTl'l'l on the Illotion of .III , while tit" 
motioll of .1I~ i ... determined by til{' ratio 
uf ,H\ to .I/~. T he mnR-i of . 1I ~ ioS always 
Hlor't' th:w 10 time.~ Ihe rna:=:.." of 1111 and 
'<;0, 1'01' I !!: u('t'ele1'lltioll of Ihe "haker 
h(Mly . . 11 \ nm,,1 sh:lk(> in t'x('t'';:; of 1O~. 
\\'lwII the ma,,-" of the ,.;h~lkcr hod.,' i.'l in­
n('ll~('(1 h.\· lh:11 of :1 "ibmliOIl piekup, 
Ill""",. E. E.. ",\11 I",u""·,,,r ';',und.I""·cl C.III ...... l.'T .. · 
(1"" ... " n",/i<> "'"".. ... """,,,. 30. 1 .. 1",,,,. 19; •. ~. 
'<I... I",~e 6110;" i.,. .... . 
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Fig"' . 2, Fun~IIDnDI di a ll,am ol lh. <o lib,olo" 

Ih(' molioll of .II, I1lU~t ht' illl'rt.'rl~J 10 
1Il:lillt:litl t1lf' :w('('lrm lioll of ,lJ ~ at tilt' 
I J! 1(' \,(,1. '1'1\£, mot lOti of .II , i:; monitored 
by t he panel tlH'tcl', II"hil'h i;.- (,: tli hr:dl'd 
to rcgi~h'l' l ht, lJ)oliOI! ()f ,II I 111:11 i:--
1l.'quirKI til Ilmintaiu ,11 ~ at I g :I': :1 
fUll("liol! of 1 lie' a dded In:ld, Tht' ~'al(' 
n >ad;-. dil'l'{:tl.\ · III ~hllkt' 1' load frotH 100 
tl) 304"1 gr:Hn:;, The load i,: rnad(' up of 
tWIl 1'('l11o\':lbl(' 50-gnllll (ii:;(·.'< :Uld 01' 

\Il(' \'ilmdion pi('kup 'Ir pi('kup" l)('il1~ 
(·alihr:ltt·d , 

OPERATION 

Op<'r-atiOh of til(> L':dibratol' i" "illlpil-. 
,\ piekup of known 111:1"'., il" att:l("hcd H. 

1 hc i-hak('r, (·ithel" in placc of 01ll' flf lite 
ff'lIwnlbl£, ,;0 j:mll1l <li "I'':: or to 1111(' of 

til(' di:i('1i by llIeal!'; of d!)uhl l'-fn, ·~'d 

pr<'l":"urf'-:<I'II:ii t iyc ta lw ,l 'I'll(' ('alibmlnr 
j,: lurm'(\ 011, :wd lIw oul]l\II I .~ H'I 10 
I g rm~ h~" adju"tlllt111 of the U:\'EI, 

\n,,;NS .\<111""';'·' ... . 1)'..0 ..... ," "r ["'c.eh~,,,i""l (",,,,,,)0".' 
"""1'1. II ... ".!. 'IIm""'O'n '\Ii"i,,~ ~nd " . ""f.r!Ur; .. " 
('0"'""'')·, 

l·onl l'()l uHtil the panellHeu'l' illdi,':llillll 

,·w-n·"pulIIls to til(' mn::>.". in granl"', 'll ,-.. 
the loLal cxtcl'wd load 011 thl' ... li:Jkf'r. 

Fut" eXflmplc, i n 1 he I'alihral iOIl of a till .'" 
:It'f·t.'leI'Olllctcl' lI"('i,e:hill.l!; 20 j£l';U ll", LIlt' 

:\('\'('Iel'ollleler i" at l;\("!ted to (lll{' of till: 
diso':; with duuhll'-f:R,,·d pre,~:"lln·· l"I·n:--i-

,i\'£, lap(', :U1d thc I.E\'EI. ('olll n)l i .~ 

ad j u,.;1Cd ,,0 t h(, Ill(>V'r rcad" 120 (1 he 

mas." of 1 hI" n('("clerOIll ('ll'l' plus till' mHl-i.~ 

of l h(> tWi) 50 gram dil"" ,-;), 
When the nt' lIera ) Ihcli,) T\' N: 1500-

I l,'il ~ i' i('kup (50 gnl1n,;) i .... «;ilihrated, 

011l! dis .. i,: t'l'pl:lI'cd by th{, pickup :lnd 
lIw nwlt'j· 1"l'adinJ.,!: is HIt 10 100. 1"01" t he 
( :ellcl'nl [~ad io <1 'YI'~~ 7(\I -PI 75!)-1':1i'J 
Pi('kllp (21 5 gr:tm:;), hoth d iS/·s !l1"l" 

I,!"tllo\"{.'d and tIll' 1·01'1"1;1', meter [1':lItin!.!; 

i,.; 215, 
l.ifl' le:it " OJ! the ,'alil)l':lt"r indil':)tt, 

thai it lI"ill 01X'I':ll t' '<Oll lill uuw,I.\· :II 

fllIIXilllU1l1 output fur over [()OO h nl1l'.~. 

:-iillc(' nUl'Ilw l opl'I':lIion wi !! u;,.uall y 1)(­
lx'IC)1I" the maximum :lnd lI'ill 1I0[ ],1' 

('Ollti mlOlI l" , the unit ~hould gi\'{' Imull]C'­

fn .. >t' :--en 'lct' fo[, mallr )"(':11':". 
The nlll" \<clodtY;11 100 «p5 f\ll' ] ~ 

l"lu l'! :tt('dCl'atiol! is O,Iil1 ilH"h pl·r .",,,·wld 
11 nd 1 he ('(JI'I'espoll dil lg I'1lU! dil'lp ll1('en1l'lll 
is O.0IXl978 illl·h. The tot al eXI'III~it)11 

(peak-to-pC'nk di" plaet'tnellt ) of 1111' 
sh:lkel' hody or pi('ku p is 0 .00277 illdl. 

EXTERNAL FIELDS 
Tht 1l1agllctil! fil'ld.~ 111(':"1.";111"1'" 1Ii':11" 

11)(' e:1 lihmt ol' art lH:lximl[l1l lli, the 

l'i~h t-h:l lld "idc of the il1:"II"1I1I1('111 :1:' Olll' 
look:" :11 th(' p:II1('1. Til t' ([ ,' field i:-; 1(10 

j!;:tU";" 01' lower \\'hell t ho l"iJ!h t-h:lnd ijO 

gl";.~lU di1't' i.~ l'emo\'l,.'{l. L"lIdel' tIll' ,.:allll' 
rOlld ilinw; the lIl' field is le:.':-- tl1:111 I 
~lHlN'. Tbe IlH.':l:;iurcd ,.;t l'a)' m: I,,)!!' li .­

fi('Jd;,; :,t'£' ::<onwwha t luw{'1' nl the lI·ft­
halld :"idc of tlw in,,1nmWlll, :IIHIl"(r 01)(' 

,.:h(}lI ld moun t pi('kllp" I hat 111:1 ,\· he 

"U':I'I'ptihl(> 011 thn! .~idc. 
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Tilt, '1'\"1'1;: 155i ·,\ ,'ihr:ltiOll Calihra· 
tOI' i .~ 111\ cxtf'lll' ion of all ori,!!itwl dc~ig:r \ 

by D. ,', Xoi:;cux of Boh , Bt'I':luek. ;lHd 

NOVEMBElI.DECEMBER , 1 960 

:\1'11"11\;111, [IW. TIll' pl·l·.~I'llt Illl'ehalli(,:\1 

:tlld nlaj(Ht\l if' d(';.;iJ!lI \\':l1S I'HJ{iUf'CIWI hy 

1'. I";: , .\1i·EII'vy. 

SPECIFICA TlONS 
O"lpul: .\ f·(~'h·l'llliou, 1 j:; rill" ±10',. 

Yl'l(\('il~·. O.i\H in.·('(', 
I li.-plan"uw"I, OJ10Q978iu., I'Ul_,O.(I02'7 

iu., pe'tk to pl'nk. 
Frequency , lOll (, ± l' ,. 
Botter.,.; I H'\l.l :\lcro'\u'y l~·II .• ur ('qui'·lIll'nl. 

1'11/1' 

80llery life: 100 hr ..... uf ,·untinUOII.o "p"mli,," , 
Ace e ..... y Supplie d , 1,(':llh"1" "arrl'in,l( ,-:lO", 
D l m.n ~i .. n': 11'1 S 1,,· I irwh('. (1021" 2011>1" 
111'2 mUl ). .. '. 

Wligh' , 3 1• p"\U,,t~ ( I.r, kl!:\, in,·llldillj! 1,.."rl,,·, 
parr., iug '·i' .... '. 

/'rir, 

15S7·" "'broil .. " C"lIb."lo, . ......•..•..••.•..•..•. ,,\'11' $ 225.00 

TYPE 1560-Pll VIBRATION PICKUP SYSTEM 
New Ceramic Pickup - New Control Box for Use with Type 1551 

Sound-level Meters 

.\ rll'\\' h:\riurtl-titllll:dl' a ('('cl('nlllH'l('r 
(TnE 1500-1'51) with ('xl·(,II\'1l1 (·11:11'111'­

t('ri~ti(· . ..; i .~ nl)W a\ ':liI1l111(' :tS :111 lll'­
l·(·.~"(II·.I' illp1l1 Inlll .. ,d uc('r fn!' lire ~()tllld-

1('\'('1 lllC'tl"· .. \ W'W 1'01111'01 box (Tn'~; 

151lO-I'21 l II) ('ornpIE'tlWnl t ill' (>1('I'I1'I('al 
l·hat·il('l('t'i.~ti('.~ of tlw pi('kup l ra~ 1)('('11 

d('~il!t111 1. It rllUHnt.~ 011 lire end of 1111' 

.~"HlUl-I('\·pl mC'IPI' :Ind prm'irll'l< '::Iumlt(' 

for IllI' pII'kup, ('Xll'1),.IOIi probe, ti ps, 
trrlll ('ahl(', 'J'Il(' l 'l'lmhittltllOIl i .~ 1'0111('11 
tht' TY1'~: l :ilfl)- P II rihl~ l liotl I' lr'kup 
H.I'l<ti'rll and i:< .-:lImnl ill F i/.:ll 1'(' !. 

USES 
Th,· ribr;t! inll Pi('kup S.I':<tem "1.111-

\' l'rl~ lIl1' '-:I)Utrd-lt'\'('1 1lll'I{'r 10 11 l!('J]('r;11 

pllt'Pt):-(' rihration ~ 1 l'I('r, For :t \'(' 1',1' 

Illode,;! illl'l',~IIllt'llt, vrH' (':lll HOI\' p UI the 
pr(' (·i ... i()11 :1111'1111111"1''-:. arnplifiN:<. all(1 
tnl'iNill)! l·in·l1i l of hi." ,,,,oUlld-I('\'('[ mNt'1' 

10 \\'Ol'k in 111(' fil'lll of \'illr;l l ion l1lC'a:-llrr­
rnrn!:<, ,\,~ t'Illlllt'l'llllr()(hlt' l iull lu:u'hilll'!'.\' 

:Ind ,'(' Ilidt's a l'l' rlt'Si~ll('fll l l,!!O fllSICI' a ile! 
111:<! IOll!J;('f, ,'jIH'a!ioll .~ttlllir·,~ tllI!'iu)!: de· 

f igu,e 1. Vie w of 'he Vib,alion Pi<~up 5'1'11 .... 
ollochld to th. Typ. 1551 · 8 Soulld_leve l M. ,e,. 

\'i'lnpmrtlltll lltld trslitlg St:I)!;l'.'i ~1I'l' 

1x.'I'omi!!,!! mor{, 11111 1 more illlportani. 

()IX' I':110r ('ornfnrt llllil sMPlY ll'-: 11'('11 mo; 

1Il:1('liilll'l'Y 01' \ '(,hil'II' liff' rlC' I}l.'lld In a 
larg(' t'xlc!!! 011 :<nlooth, "ilmltioll-fl'l'l' 
l 'I)(,l':IliOll, Thl'TYI'~: 1.';(i()...PII \'illl'ati'''1 
I'i l'kup Sy.~i('Jl\ j.-: II ('oH\'('lli('1l1 1lIt':l1l"'; for 
mil kin).!; t h<,.'i(' nlf'a.~lIr('nH'nl .~. ' J'h{' pi."kll]l 

'-:Y:<{('111 :Ib" in('r{':l'-:('s til(' lI:"l'fllll'l·";'~ (IF 

I hI.' :<1)llIlil·II'\'('1 Illl't('r :t ... a lIor..r.'-l'(mtl·ol 

ill~t rlllIlI'nl, ~ ()iSl',~ I'au~{'(l ilY ~nlid-h(lnll' 
\'ihr:llioH'-: 1':111 be 11101'(' ('ll,.,il.\' trlll'kt'ti 
d"lI"lI. ))('t ('I'llol1 of ('x, '('~"i\ ('I 'y lIoj.~r HI' 

W,WIl m:whitlPI·.\· i~ "f\l'1l po.-:.-:ih[e, ('1'('11 in 
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-_ ............. _,"" .......... ' -_ ... _ ... - ,... -'" .. ,,, ... 
r"'" " ........ _ ..... <1. .. n. 

Fill"'. 2. F"qu.nc ~ . .. pon .. or II, . pl c~up (doll .. ' 
cu ..... ) ond II,. com pl . ' e 1~II.m (loUd < ....... ). 

tht· P""';Cll!'f' of high :lmbiC'n' 1I0i~f' Il'\·('I.~ , 
h.\' USl' of:l \"ibr:l l ioll pid,up in plnt,(, of 
I he mir'rophollc 0111 he :,olLnd-I('n"l mcl (,,'. 
\'jt)l"fllion rnf'll~III'NIIf'llls :ll"e :11,,0 ofl('11 

Ui.:ed fHI" pl"odUdil1l1 lI oiN:! Ic;;ting of 
l"lilf'lIl filmall mel'iwnil"'lII ... lind 1I1111!)/'1"' 
when' lIil"hOl"luj lI oi!$(' '(',,',, 1111.' impo;;. .. ibl(' 
('''I'll with V('I'Y low amhil'nl noil"'l' I(,VI'k 
il OlLtim' \"i hnll iOIl-k'\',,1 (·IIPI·k,.; Ol! opf'rat­
ing nl(whinNY nn' iltl :lid 10 PI"('v(,lIliw' 
m:lilitpIU11I('(' 011 m:t!·hin('I·.\" when vihra­
I iOIl ll'vl'I~ hegill to (·limh. 1)111 h,..fOl'P 
f'xf'(,f>."ivl' \\I':lr 111111 l'flll"('~ Iloi:<{' alI(I 
f:tilul'(' CM·{"Ui'l'l. 

Vihrrqioll ml':I SIII'I'tl1ent~ (':111 hI' wscd 
to.,\uppll'nwl1t sou llIl-lel'd n1l':Ii<ll fcmcnl,.; 
m:ld,' for Iloi:-<f' "01111"01 pUl"po~',.; ill 
hllildillg,.:. FIMr,.:. \\':111". pipillJ.(. \'f'1I­
lil:\iil1)!: dlld .... :"III at'(' SI1I1I','('1"' of 1I (,il"'( ' 
UnIt (':U( 1)(' SottJ.!;hl olll h.l" lI,;illV: :I 

I'ibl~ltion pi(·kllp. 
OllWr I I.~t'''; Ilwhllil· I hf' llle:/';lIt'('!llClit 

of all tyJX''; of nm(·hilwry \'ihratioll 10 
,1f'tNminf' IIII' II(~'(I 01" (·fT(,(· ti Vf' IIC,'S (If 
l'il}('("i:d "llIl('k mnlllltinJ.(s or 10 dNf'l"Il1ll1e 

till' mColiclll of IUI"J.!;(· panf'l." (If ";UPPlll"tl" 
Wllil'h I'unld ('lIUSC lIoi"c. 

CHARACTERISTICS 

TIll' frt>(llu'ncy ~1"'J101l~' of IIIf' T"I'E 
1.'ir,o..P51 l)il 'kl lP fOI' ('WI ... tlll1t. :I,'j'eIN:,­

lion i" I'ilUllI'1I by Ill(' dot \(.'(1 ('nrve of 
Fip;ul"C' 2. 'I'll(' m'('r-a!1 1"~·.~pIllIS(' of Ihe 

TYPE 15nO-PII system fOf ("l)lIl"'t(lnl ;1/'­

(·clcrlltiOIl. 1"f'!Oc'ity, (II' dil"'pla('cmt'nt i.'; 

~h('WJI II)' the solid (·Ilrl'e,.; of Fi~u!"e 2 .. \" 
Indi,·at('(1. til(' 1"1'."ponl"'f' flf Ill(' s.\'slf'm i ... 
O:lt wil hil1 ±l tlh (± 120{) f1"01I\:lO 10 
150() (" p s. 

TIll' 1l0illiHai .-u.'llsiii l' i ty of thc pi('kup 
i:.: 10 Ill\' g. TIll' (·onll".)1 box pt'u\'idf'1"' a 
gail1l'(mtl'lll (1"'(01 a\ TIll' f:U"tnt",V to mald1 
tlw pit"kup ,.;ellsilivit.y to thaI of Ihe 
"ollnd-Icvel mf'tNj pIliI"' illtcgratillg I'il"­
I·U;t,.: III ('011\'('1"1 I he :II'I'/'I('nll ion I"('~pon:-<f' 
10 \'(' lo(·il,.I" alld displu('f' IIICIlt. '1'111' 
1":II·tOl"" fOi' ('0!1I'cn ing dt'eihcl rcndin!!:.'; 
tn \' ibmtion qU:llllitif' f:. :It·f' intiinltNI 011 

tll(' ('1111\1"01 hox II:Ullt'-pIaIC a,.: tltl! the 
ti:lIa t'f'iating pit"kllp and ('ontrol box 
to !Ill' PI"('PI.'I" "ullnrl-ll'\'(,1 llIt'tl'l". ('011-

\'('rl"'iOIl (·h:rrt :' an' >:upplied ill till' 
iUI"'II"IIt'lioli houkle'l ,'0 tlml dc.·ibt·! 
n'~,din~ fnr 111"t'e]l'I'atinn, \·t'lrx·iLY, (lr 
di l"'pl:lI"cmCtH :11'(' r(,lldil.r Inttl.~Ia!NI 1(, 
rm,.: ill(.:hl's pel" Sf'I·. ~ ilU"ht':; pel" i;('1·. 
Ot· in(·II('I<. 

Tlw maximl1m aC("I'It'ratioH that (':ttl 

1)« I1Wal'llft'd twflll"l' Ihe pi('k11P t)('1·nmf'.~ 

llol1-lilH:-~It· is 100 g (38,t)()() int"ill's/sl'(·t 01" 

jll.".! 11uder 1~2 dll n:adinJ.!; on 1111' "ol1nll-
1('\'('1 111('11'1"). 

'I'll(' m:lximum 1'('I{J('ily :lnd 111:<])I:1('e­
nWllt 1"/':ldill)!:" !1I'(' :\ fmH'lioll of fn~­

qlll'IWY :lnd :m' d,..tNmil1t'd 1Iy the lflt. l-~ 
limit !Ill Ih(, pi(·kup .. \1 20 c' P~, for ' 
,'x:lll1pll'. the mnxirnum 1"l'1(I/· il,.\· would 
Ilf' ~07 itlt"hcl"' I"'l~' (:Ippro:..:. 130 dh) :lnl! 
tilt· maximum disphu'etnclit wQuld IH' 
2...1-1 illd1f~." (appro: .... 118 dh ). 

The mi llimlllll l1("c'ei(' r: ltiflll mNIS111"(,­
mcnl (I"'ollnd-Ie\'f'l melt'r readitl~ of 
:lO dh ) is 0.32 ill ./"f'e' nr .008 g. Thl' 
correspondillg millim:1 fl)l' \·clotil.1" :HltI 
displtlf'emcnt nrc .003 in . 8<:(' nile! 100 II­

[11('hes rl'!:'l>cct ivd.\·. 
:-:afcopl'l":lI i lI)!."tcmpCI":r1 Ut~ for the piek­

lIP extends fromO 1.0 2(xtr. O"I']'l h(' tcm­
l)('ralUI"I' I"HlIgc of 30 to t80cF., ttll' scn"i­
ti\'il,y remains ('on" tant wi lli ill ± 100( . 

E:w'cpt fOI" tcmponll".V sl1rf:wc leak!lgc 
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, 
:1I'rol"l" tile' !'I'rami!' I lili l , \'Ublt'll, IIIU ] h i).!ll 
\,:1hll' I·('.~i"' lun; ill III(' r'flHtro! hox. high 
humid;I,\' l1a,,,", ItU ~I'iotl:" ('ITN" ot! th(' 
op<'ralHlll of tllf' s~'''tpm. I)I'Y :l l mOi<­

pllf'rf'.~ 11:1\'(' 1111 ill dTrt-'. 

CALIBRATION 

A!."O]lIlt' :-.cn:.:ili\'il.V of tilt· IJi('ku p 
i .... nWHl<\II,(·d :11 In\\' fn.'(jllf'Il{·;(''' (\n :1 11 

(>!f>i" J'oo),n:unie ,.,hakN. T I)(' di"'p!a("(}o 
Ilwnl of the :<hnkcr is :U'(·III~lt('l.\' de­
tl'rminoo with :1 nl('!l:-uring llIi{' rOl'('oll(.· 
I\m1 t<trtJbIJ"ropi(' illumination of fi(hll'i­
fl r.\' m:lrkJol on til(' "hnker lahk-. AI 
fmluelwi<'" uho\"(' 100 ('P''''', the ",';-POIlr-c 
IIr tl\{' pi('kup is Illt'a,..urt'ti 011 a ~Il\:lll 

NO V EMBER _DECEMBER , 19'0 

pif'z()-('i('i' II'il' "h:\I\I.'I'. TI lt' n'."pUHSj' of 
1';11'11 pi('kup i .... (,hN·kt,d over t!if' fN.'­
'1IH'lIt'Y nUl/o\:I' (If 10 "P" III ;) kl' . Tht· 
(-t('I'trie:'] r{'"pon,-(',~ of till' ]l('!worb in 
1 hI' 1'('11111'01 hox a]1' :lJ~O 1·:ll'l'fllll .\' 
!·h,·!·kf'l! 0\'1'1' Ihe flwlUI' tley I':IlIl:;e of 
20 j'P" 10 ;) h. Thl' S)'~f<,m j'llli he 
!'('fldil.\' !·Iu'l·kt·d wilh IIIf' Tn'~: 15i)i-.\ 
, 'i hralion C'n lihnt\ll!' (~'(' pllJ!(' :1 ). T il i,; 
nell' T\'I'~ ISHU- P II ,'ihrali()11 Pil'krrp 
Ry~Icm rf'pl:t(·('>; tl1l' Tn.: 751l- 1>:35 

\,ihr:l1ioll l'irk tLp llnd Tn· .; 750- 1'3li 

('ou!ro[ Box II'liit"h hn\"{' [)(,f'1I sllpplil'(l 

fot' mOllY yean; :l~ 1\11 Ut'('!'.,~ory inpll t 

~y.~tem for ~lInd-l(>\'I'1 meters. 

- E. E, r. liO~, J II . 

SPECIFICATIONS 
CDllb'DIID'" '1'1 ... till n.~llllnJ{l' (,f Ih<" ~()Ulld-I~vel 
nw!t'r "fllI lit' !·nu\,('r!I .. 1 1.11" lih"lIlul~ I'ahu;.o of 
I li~plll('l'II\t'lII , V"I""'II,I, tor 11("{.· • .'lt'TIIIIon h) 
m("l.n~ of ('"Jit.rntion tinlll PUIIIJl it .. l . 
I.D"".' Th(' rllng(' of !1lt"\'<Urt'IIV.·1I1 uf tht' 
pil'klll) !Lilli ('onlrol 11<\\ wlu.'il 11 ....... 1 \Iith t ho 
!'no.: 'SSt-H, TnoE ':"">SI- .\, or Ih,· T n.: i';!)..lJ 
~>UJ"I· I "·I·{'I ).INer i.·11IJjlm"im.au'I~"", follull'.!: 
Hnl~ l)i~J1t:\('I' OWnl 100 mil'm.inl'hl'" 

iminimllm). 
11m!' V!'lori,.\' - lOOO mirru-iudu)!J Ilf't ~ 

oml rmlniuIIIIU). The UI}' ~'r limit Jlf l'I'\t:Jf'it .1 

lUul rll~pl,,{'(·n"'!\1 ml'll~uN·m'·r' .... i" ,1<"IK'mlr'ul 
on 'hI' (1'l't:IUI'Url and i~ d"Il'rmml'd h" the 
mn\illllll1l nl'('I'll'r:'l\ iOIl 1"'nlllo<1libll' )I'(on' lion· 
lim'lInl,\' /)(·,·UI'!' (100 ]0: ). 
nm~ a(·1 .... iemlilill - 0.3 I" 3!I.OOO in . • ,,/. ~I' 

(1 00 ~). 

N ... W.ltht, T\I'~' 1560-1'5 1 \'ihralion i'i ,·kllll . 
UI OUIU'f'II (41) ~) ("i.'kul' ouly); I'i,..kujl 

~
11I~ 5-fool rtlhl{' probe. lind lip~, S Ou!H~~ 
O ,3kK) jTY1'~; l!lf1O-1"21 ('(,nlro! I3ox, ' pn1ll1l1, 

',urlt'r!~ (0./1 k~ ). 
('od(" Ii'Qrn P nf"f' 

TU J"",'_-r,,---,-""""",,-,-_,-
156 0_ Pll I Vi" . "I;" " PI<k ",p Sy o •• m , .••.•••••..•••••. SIlO.OO 

NEW INSTRUCTION BOOK FOR THE 
TRANSFER-FUNCTION BRIDGE 

\\""(' h:l\'(' rl'l'(,lI tly jll'(' IXlrL'll :.1 r('\'i~d 

\'Nf'ion of lilt" 0IK'l': l t1nl' iJl.<:lrtldiorl"; fol' 
,1](> TYN: IfjOi -, \ 'I'm l11"frr-Funt,t iOIl :1nd 
immill:lIl t·(, Britil:;t'. Thi~ nt'\\' and 
grefltly I' ltl:lr"cd ('d ilion /'on!!\ i ll";!l ~rcftt 
deal m.lI·t' opel1lti n.l( itlformati011 thult 

d04's tlB' first ('(litton, ilWJuriillj.!; :1 I'om-

pl.'l(' i;('(,tioll on 11I1tItl'l-diodl' mC:I;.,ure­
lI\('n l , Sitlj.!;ll' copte,.; will Ill' gl:lIl1y 
furnished witholll {'h:tr'~e to 11;.;('1'$ 

of lh(' ill,;Irulll{'nt. Ih'~ lllCsl:< :<hould 
illl'luri(' lhe .0000I'i:\1 llllml)(,r of thl' in­
I' l l'l ull('1I1 wilh II'hi.,h lIlt' hook i~ 1(1 
b(' uS('{1. 

STANDARD INDUCTOR 
Frl)m 1:I:<t mOll 1 h'" art it"l(' 011 11('\\ sl:lndard indul'l ()~. 1 he rllllfJ\\'in~ irlelll ili":l t iOIl 

:ll ld priee data \\'('1"(' irwd\'('rt(,1111:,' omit ll'(i . 
".. 7'1lp~ ('."/~ 11'0"'/ " riff 

1412 _-' I StDndDrd Indu<tDr , 50 ", II , • , , , . , . $1 25 .00 
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~ GENERAL RADIO EXPERIMENTER • 
NEW METERED VARIAC AUTOTRANSFORMERS 

:'Ilelcr('fl rari:w.-; :\1'(' portllhle tt'stiul( 
d(,yj('{,:<. (':\i'h 4'on:<i:-ling of :l ":Iriu(' 
:llltotl'anl'forrn('I', a \'oltm('tf'I', :\lId 1\11 

an1l1wtef or :\ Walllnl'lI'r or bl)th. 
Swit('hin~, fll.'<l'", HIllI :l-\\'il'f' power ('01'11 
aI'!' abo ]lr\widrd. Thl''';(' h:llld,\', ('omp:H't 
tl.~,.;('ll1hli{'.~ h:1\'(' mallY u,.;{'s hnth ill !Ill' 
!t,boratol')' aud 011 tll(' /(':<1 1){,lIl'h, alllOllg 
lhem ()w'r\'oll:lgC' :lnd und(,ITolla~w 

t{',4":. lr01I1)[(' ,,[ulnljl))!. :llld IllP:l"Urt'­

nwnts of \,IJlt:lj!l', "UITl'lIt. all(1 pow!'r. 
:'11('\1'1'''; arC' .~ hi('ld('d frum thl' 11':111,.­

fonner sl my li!'!d. 1lt'l'Initt illl! :In on'I'·:!!1 
1wf'unwy I)f :3(;' !II' full ,-«':11('. The (JlI-otf 
"witl'h di"('OIllU'I'\." hoth l'Iid(':< of th(' lim'. 
.\[:\k(l-I)(>fOt'(>-ll11'ILk switl'hl'''; PNrnit 1111' 

[.,ml Oull"" (I"If'"' 
1'~1'" r"'M~. 1· ... 1".,..· (''''''~I 

(,1",1""" ) 

WSMT3A 120 0-110 0-.1 

WSMT3W .20 0-1 ·10 ()..,-, 

WSMT3AW !2() I)-I 10 0-, 

W10MT3A I:'~I fl-I I(l ()..10 

W10MT3W 1211 Il-l If) B.IU 

0\',,11 ""1,,, nI".~ i. O· lt.O 

Type W5MT3AW Met.r.d V,,,; .. ~. 

dU:II-I':III~(, :lnlnwt('I-;O; alld \'ol'nwl('I',-; to 

h(' I'wi tdH'd lIudf'r 100ld, 

Thr('e new models !ife 1101\' :I\':libblc, 
ill :vld ilion 10 11lf' two (THE"; \\'5\1"1'3,\ 
:llId '''5'\IT3\V) p1'f'I'iously HIlIIOllll('('d,1 
For ('on\'l'ni(>111 n,fen'lIn'. all fi\'(' n\'nil­
nhl(' m(MIf'I ,.; :11'(' li,.:t('(II)(>lo\\'. 

Till' II(>\\, '1'\'1'1: \\'10.\1'1':(\ :llld TnE 
\\'10\1'1'3\\' dllpli!':I\(' in lh{' IO-:UlIP('l'l' 

I':ltin~ the f":lInrf's of IllI' 5-!lInp('I'l' 
m()del.~ pt'{'\'iou:<lr :IIIII!'IIW·cd. T he T n't: 
\\'5.\1'1'3.\ \r ofTc l' .~ the :ld\,:1I11:1).((' of nil 
thn'{' nW1C')':; re:Hlint.( iO;ld \·o!1.~. 

:ItIlP" I'('~, :llld 11':111:< 
:1:<,.:(\l1\hl,\·. 

ItI :t I'iugll.: 

, .. -;o~ .\1.·"· .. ·,1 \ ~,i",,,. Ty.o: · W.HIT3 ,\, 11 ,;.\11'3 \\. " 
r.,."",1 it,,,,,,,, ~:JI,ui .... ",..,. ;.1;1. :, . .\IB". I!J:,O. 

IlN" 1/",,,,,, 
('",I. Ir.,,/ I" ir' 

.1"" or," 11',.", 

'"~ :\ ow' <' I 11 .\1 . $89.00 0-, 

XOI'" 
0-1.'10 

"<111011 112.00 ()..,:.o 

0-' 0-1,-)0 
150.00 ()..;, ()..7.')(j ".llIt;X 

1)..2 ''' ... .,.: .... 1\0.00 0-.0 
-- --

0-300 1,,,(;11\ \38.00 1l-1."iIO 

Type Wl0MT3A Met.red V ... i .... 
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-
, NO VEMBER _ DECEM8ER , 1960 ~ 
TYPE W5LMT3 VARIAC" AUTOTRANSFORMER 

'I'll(' p01l1l1:II' '1'\ N: Wfil. \·:~ri ;t(·1i) 
Allloll1lH"fol"llwr i ... 110\\ :tl':lihdll,· ill a 
ponahlc' lIIodl·1. TH~: W:)L:\ IT;~ , lI"i(h 
l':lN~, Il:1l1dlr, oll-olT I"lI'itl,h, m 'c ·l'lul,d 

PI'OII'/'((W, 3-lI"il'<' ('on[ llUr! pili)!;. :1Il/! 

3-lI'in' Iltltl\'t. :\J.\.\'imllI11 (1I11plil \,011:1;.\(' 

I,. linlill'd 10 in put IiIit' \'ol(a~('. II"hil'lI 
IlI'rlLljl~ a llI:1Xinlllln ,'U ITf'lIl of \1.2 

:1111111'1'1' .. !llId :lll !lUI pul rat iu)!; t )f [.1 k, ':l, 

H:tt('t\ ('IIIT('I\I (Jf 7.1 :\mpl'I'C':< <'1m I\(' 
dr:!lnl al :111," poinl 0 11 tht· Willd ill)!: 

IHa\imum nltTl'll1 "an 1)(, dl':t\\'11 aI, III' 

Iwar. m!tXinlHlll \'OIl:I!!:I' 0111,", .\ lo:ul 
(11'a\\'ill~ IIlJ( nwr'1' (11:)11 11I:IX11111111\ \'\11'­

n'lIl :\\ 1H:lxilllUI)l ""II:I!!;I' (':111 111' ('('11-

Imlll,d U\'I'I' 111\' full 1':l l l~l' 411' lIldput 

"ol laJ(1' (0 h . 120). 
TIlt' c'onlhill:\1 iUIl of pol'i:lhili!.,., hil.dl 

ra I ill:'::. :l-\dl'(' pili).:', :t Hd hllil t -i II t)\'I'r!O;U I 

Vi e w 0' Ihe Type WS l MTl Vorio. it Aulol.on. _ 
form a •• Th . l - wi •• to 'l _wlr. odopto. " ho w n o t 

the . Ight i . 'u.nllhe d . 

Pl'oll'I'101' l1Iak(' t h i,.: \ -al'ial':1 1110,.:1 1I,i'f1i1 

dt~dl'(' fOI' gl'lll'l':d tc,:; till,!!: i n Ilw lah­
IW:Ilf,,'Y alill ;;hop. 

SPECIFI CATIONS 
In p u 'Vo lto g" 12fl. 
o .. tput Votloll e, (1-120. 

Ro ted Cu .. en l, 7. 1 ,,,nll/·n·., 

Mod mu m Cu"a nl , \1.2 "'np"I't'~. 

lood Rol in g, 1.1 kl':I. 

Ori~;ng To rqua, IQ..2Q Oullt ....... incht,,. (,()(i-IIOO 
).!Ill -,'m ). 
Co.e Dlma nllon.: (Ileill:h t) (',;" \' (widlh l F~, 
(,hl'lh) jl4 ifl,·l,,·, (HiS, 1'!~ '( !Of! 111111 1, It(l\ 
j",. v,ii,,).! h, .. "l1~· and , ... on!. 
Ne t Weight, 81~ JJOun(\~ (3,,:, kll;), 

I'rin 1'!lW 

W5LM13 
VB _'l 

Votloc" Aulol,ondo, m a. ,. I 
I Replo.e m t nIBru. h. ::::::::::::::::: 

$34.50 

." 

NEW RESISTANCE DECADE BOXES WITH 
IMPROVED SWITCHES 

.\tH'1' ha\'in~ ror .~cvcral yl'ar.~ l'lIlfilll,d 
nn fI Ap(,I' i:tI 11:1,.:i ,,,: l11an.,· 1'\'([111',.:1,.. 11." 
('U'IOlIll'I''': 1\11' ell'I':ld., n·.~i'I:lnl'l' 1.41\'1''': 

.'olitai lliH~ ":1('1''': nf (1.1 11 ohm. 1"1' a,'(, 
110\\ aeldinj!; 10 lil(' lilli' 1\"0 111'\\ ilt'Ill":. 

Tn'I': 1 1:32-'1': 1. 111.1 IlhHt.~. :1 di:d". in 
"t{'p ... of (),Ill nhl1l. and '1\)'1" I I:{Z-[' : 
111,1 ohlll":, I .]ia1:<. ill ":It'p,; t lf ! U~, Oltill. 

'1'111' 0.0 I -ohm-p('r-":I t'!' d.'\,ud., p;rt':III.,' 

I'llh:ltWI'!" lit£' lI~..rUIIH'.~.~ Ill' :t 1l1ll1li-tlial 

d.'t'adt' 1'(',.:;,,101'. It. ill a p:tt· t i.·nbl' ap­
pli('al ion, t hI' 1\)\\'(',;1 dC'I'lHk' i,. 1I"<'l1 :1'" 

,II(' last of s('\"t'1':l1 dt'C':ld(';;, i,,.. 1'('1:11;,,(, 
in:wl'ur:t(·y (±2r ; 1 i" ":lr:llll lx'tJ out lIy 
tltl' Itigh n'.~i,.:t11lwl' ill ';I'rit'£. with it. 
I';n'n II'llt'n 1 his 1011'('.,1 (iN'adl' i, ll"pd 
II'Ilh 011 I,\' 0111' ur 1\\(1 0Ihl'l' .... , il :-lill f 'UIi 

h., \'1'1'.'· u;.('fu[ ill m:lkill).:' lll'('(·i,." 1U ]jll:-t­

n1('nl 10 II d""ili't:] "in'lIil t'ouriilillll, 11,., 

fol' ill.~t;lIl1·l'. a Hull h:lbllt't' ill :tIl im-
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GENERAL RA DIO E X PERIMENTER " 

Figu,. I . Vi e w 0 ' 'h . Ty pe 1432 _T Decode R",h,o,. 

IX'lbnd' b .. idv;e. L" :;-ed in lIll :1\ ' b"ld~I' 10 

~ct l iLI' "l'.~ i "li \"( ' 1m1a lll:c, il.-; high rl'.~' J lu-
110U pl.'I"I)li l <; a "OtTC:<P,luti illg ~l lll l"pl'll it t )!; 

of t ill' lIu ll , ~o I hn t the d" "i n 'l i l"l'adin' 
b:lI:' lt t'I ' ('aU II(.' " l' t wi th I!: I"l'fltc r pl"f'l' isioll . 

Wh ile t he 0.0 1 ohm-per-.~ I ep TYl' ~; 5 10 
OCl'adl..'- i{e"i:;tor 1' lIi t hntl hct'll tllatl tll"m'-

1ltr·t'd for "Olll(' t imC' Ott II 1-lp(I(·ia l 1m"i . ..; 
for '""-'It'dt'fl U.";I ''', it l)('f':l llw p,)""ihl(' to 
(';H:llt)g il fo r ,..I' panll e ,.;;llc (I'" T \" I' E 
,3 111-.\ _\ ) !l llt! lu U"I' il i n d('('ad l' I"t',oj",­

:11lt"t' hm.:e ... ollly when t he 10\\"-I"l'-;idll: t!­

r('~i.~I!l1 lt'f' \'f' .,:,i o tl of Ihl' TYt,~; 51 0 

:'l\rill'h , !.hout tf) Iw d(';.;t'rilw t! , ,'!ln ll' 
in to pro<il l(· l ion. 

Thi:-: ha~ it· dlall:.!lJ ialhe T n ' I'; 51 0-1':1 

:t lld - 1':~ 1. ;-Oil it. · I ll'~ lI"a .'"! m!ll ie fIJr 11ft' 
pmp!)"!! v I' n'litll"ilig Ihl' ~lI"i1l"h 1'(':-;i"t ­

:II U' I" whidl i .~ :< \!I\I ,d !I " heill).!: h('III·(.'('1l 
0.11\12 :l1l(1 0.00:3 \lluli ill 11\1 1' t"url"l·lI t. 

( 'a I 1l101-1; 1'. I '"l' of \11"0 "ikel'-ht'Hrillg 
alloy:o :1 " Ihe m:dt'l" i:d" fn) rt r w hi"h 

II . 11l!~kt· Ill!' <"0111:1<"1 hut 1011", :<w il(·11 

hl"U :-<I1\'~, :lIld I: lkt'-v IT "pri1\,..,",", ha " l"e."ull('<.1 

i l' !I I l el·l"t'! I~\ vf Ihi ~ rl'i:i i .~t:l l l ('e 1,.\' !, 

1"!1l"\1' 1" ,.f ,111 'l't' VI" fOI.I· tIl Olle. '1'1 1;,; lI lt'all :S 

11,:11 I ll(' :-<\\'ill' I , n·.~i,o I !' l lt·(, 011 :1 !l w' lna l 

:<lI"itdl II ill 1\ ot eXt·t·I'd vile ntill iuhrn , 
1·\'t ' ll "IHI!'I" l 'x ll"('III/' l'Ulltlit;"I I" uf I · t·.~i ,ol­

al H"l' vI II·ialioll . '" ( ~I'e Fi)!;ul"l' 2 fU I" typil"ul 
\'lIl" i:ll;I'" of I"t,,, I .~t:lIl!"e ".~. lim(' f, ,1" .,Id 
:llul 114'11 IIwl: d ,·umhiml t iulI".) 

Si 'II'I ' til l' 1\\' ,. l'l'\I' ali I).\"" rd"<'I"1"tt l I.) 
a hol'I' ! In' hi~I'-I'vpPC I" alluy". h : . vi ll~ 

~mn ll .~ i1 \" t'I" :I<ll lil iUII ~ mlitl' l" l it !1 1! a bl"gl ' 

pro portioll " f l.illl' , they a p p i'!lr I"I,dd\' I' 

ill " ul"r \ 11;111 lit(' t'!Il"iiel" allt).\" . ..;. BI',·a u.-</.' 
I he 11 ;,.:-1\-(·oP])t'1' !dlu.l":- 111'(' Illnt'l' "lIhjed 
lu {"<) rrv.~ i u ll h.l" alltlu,.:plll·f"(· 01" li tl)1,"l'I" 

lIIa rk ill/!, !1 tlIll ll I O{ ' I' of (·'"Tt'('\; vl' mea,,· 
lI rt ·~ 1];II't' h \' (' 11 l:tk(' 11. Tlw hm.~h l '" all ' 
lI i(· kl·l-pbll'd. ('xl'l' pl 1)11 the ('Olllal"t .~\lr­

I"llI"t':<, Iu 1l1!lill\:(ill :1]lpl'amlwl'. T ht' lake­

orf :-pl"i!!:.!.'"! aI"(' 1'1 il\"(' r-plai l ·d t IJ a"'~lm .. ' 

1)(,I" ..... i " l el l1·(, o f ti ll' orii-!;iwdly lUll" 1'(11)\: 11'\ 

' I" .1,;, ''''''', ••. ,''''';, .1"",ld 1,.· 1",int,,1 ",,' II"" .,,~ 
,~i(..t, ,.. ... ;.1"" "" IN,d . , •• ,,,,.,,,.,,".' "wi", ~i"""""I.nt.·" 
~I,,·,.· II,,' ",h,'" t.~., " .. , '1<.'11 11,,,,.,,1 ro, ~ I,,"~ 1~'ri.~1 nl 
",u,·. Thi. i. lno~ "I ~"~,, Uu' 1",., ."i,,"" ,,,H,,", i,, I •. ' url' 
'" .;1,·",. II i_ "f",,-," 1' .. ,.1,.",. "I'N u t",. !,,, •• ,,,,,,1 >\;11, 
""" ," "" .... ,,,i,,·""~ ;" ~ ~iu'" " .. "iIi"" fu, U")· ."n_ 
.,.ll·,""I," ,~·r;."'. '" ~i,'," II,~ "'ild' ...... ·,·.·,..1 ." in", " .... ~ ",,<I ror'" "" .• II ... ("II tK"t'" " I ""'i, """i,.n. TI", "ill .1;"",,,,,,,, b.,· I. i ... ;"" Kill f""'i~n ,,, .. ,, I,,,., _ ,,"i,·I, ",. ,. I,.,·,· 
)'"n, "1' .1,,· ·"i,.-I, , •. ,;", .. " .... ,!",i n~ ,he ,,,,,,, ... ! "r in_ 
",·,I'i l , "'''i, .1",,,1.1 ,,.· ... ,,u,. .... ",,,,.,," '''Rtt,·, .. 1 10.1.0;, ... 
hn""; I\~ " ",,,~ to'el" ", ,.1."";">1 "",.'~ ~IK·r',,,""'" 

+ t Fill u. e 2. (t .,h) Cho nll" in ,w i.c" . " ,ISI"nee 0." 'un <li o n ", 
l im e w " " n ,,,'I ". ,.,.1. W"" n ,wi. <" i . 'o,,,',, d • • " " , ... i" "nc. 

! 

io. •• 

~ 1- .... ' , .. 
':j~, 

. • I I I' 

.. ..... "'" -...... -. .. ,,, 

d,opl lm m e dl,,'e _ 
Iy '0 ill o. illinol 
v olu e. ( R ;g ~IJ 
Chonge in , wi leh 
, ... i , ' on< e o . 0 

func'ion o f c yel ... 
of ope."li o n '0' 
b ront e ond 111 _ 
v e , · b.,or;n9 _< op_ 

p er ono YI . 

• 

• 
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" 
.,·"j .. I:IIII'I" whidl illlpron:'''; ,heir "old{'r­
:Ibility at I he ~IIIW lime, :'\ew luhl'ic';IHI~, 
utherwj,,(' "1111il:lr to whal had 1)(.'('11 in 
\I~. hut h:\\' lll}!; !'itrollF,: antiuxidant 
propt-'I"lil''', art' t'lIlplu.\'('i1. Thill u,'('( 1 at 
t ill' l'ollta('t-lmttOlI-bru"h 11111'l'f1lI'(' i,;:; 

:\1:1'''11-'' l.uIH'il':III!,'''' 1[ 101. aVllitnh11' for 

NOVEMIHIl . DECE M UI:, 1960 ~ 

mailltCllall\'l' purpu:.(·", from 0111' ~l'f\' in' 

l :H>p:U'IIIU' 1i1 ill 1'\1\11'- .. )\1111'(' tllh~'" HI (.') 

('(, lIti' lX'r 1\11.1.'. Thi~ luhrit-anl I:; t"qually 

"tlli"f:wtor~' fill' ll~' 1111 uldN TYI'E 
5\0 :-;\\'i,I'III"" ha\'inp: pho:-ll!wr-lmlllzl-' 
hnl:-;Iw:-< :IIII[ 'J'III,ill-lu'(UllW ('wlbw\ hut-
lOll';. 

('()I/. 1I'0r" /J,i,." 

1432·T 
1432 . 0 

1. 111 .1 oh",. i" ".p' of 0.01 ohm •••.••••••.•••• ••••• l 
111.1 ohm. I .. " ' . P' of 0 .01 ohm ••....••.• ,.,' ••.•.. 

::..:.,-~ 
IJt;\ II. S 120.00 
Ut; l\ IN 95.00 

A QUARTZ-CRYSTAL FREQUENCY 
DISCRIMINATOR 

XOTt:: Thi~ fli~I'rimirlftlor i~ nOI huilt for ,."Ic I,y 111(' (;t'IWI1II Hmlio ('OUlIUIII ,'" 'I'll!' ilt""'ription 
ill I!lIhlil'hl'<.l for Ihe infVl'llmliuli uf til/ii'(' who ml'Y "i._h 10 hili\(! Il'I' ir (1,,", Ell, 

n'lrillit the Ill'Vl'lnpl III'1I1 of IOIl'-tllli~i ' 

f l't'flllt·III'Y·lllult iplit,l' >i)'>itC11l":, a S(,II"il i\' /' 

fl1:ltu('nry ,li"l.'I'lmin:llur \\' 111'\ 11l'1'1>( .. 1 111 
nlt':I,.:ut\· IIU' uYllaml(' frl'qul'nr:" moduh~ 
lion 1>11:,,('nl ill til(' Olllpill "Ignal frum 
til(' /l1ll1lipl1t'I" 'I'll(' tii,,('rilllillator. II'hi('h 

I'" d{,"'('l'il)('(1 h('re', pl'o"idl's 11 ,.:('u"ilivity 
adt'qulIlt' fur Ihl' 1I1(,:I.."'Un'IIU'1I1 uf tll'I'I:t· 
I iun" of ± I x I fJ' or k~ wlwil :t n:1I'I'O\\'· 
liulld II:tVI' :I1I:dyzl'l' i,,,, 1I";l'd to ,,('/1'1'1 llw 
modllitt I iOII.f rt'ql!('IH',Y ('oll/ponen\:;, 

fll'''. I. Block dlol,om of II" dl ... lmlnoto., 

TIll' I'in'uil llI:1k(',.; u,.;(' IJf lilt' ,.:I('(']) 

pll:I..~<'-t'lI. ·f f'{'tllll'II('y ('it:lm{'tl'ri .. 1 i,' of a 
fjll:lrtz ,'rY"I:!! at ;'{'ri(':; l'l'.~Ullalli'f' 10 
pru"ide tht' l1:qUil'('tl ":clIl'ili\'it,l', .\ h:i1-
:IIW{'t1 pha;;('-d(,l(,t'I01' I'il'l'uil i~ ul'(o(l to 
1'1,'11111'1' ,Ill' ctTl'eI.'I of amplitudc IIl1)lllll:l­

lil)1I, Thl' blod.; diagr:HlI of til(' dl'i'1Iit 
~It/)I\:; thaI iI hrlollgs 10 Ihl' I.· lm .. ", uf 
I'I1:qU{'IW,1' di"I'rimin:lIon; in whidl I he 

input l<iA'lIld i~ applicd to fl phn-!' dl'­
\(,(·tor throllt.;h ont' dltl1ll1r1 \\'it h lIC'gli,..ti­
hl(' ph:I~' "hift :lllli thrnl1l(h :1 -,(.,(·ond 
{· !lII/Hld \Iith ;( phase :-:lIift t hat is fI. 

rundion of fl'NjuC'nl'Y, 

The ('i lTII11 11' "illlilnr 10 Ill(' FO,~II'r· 

:-,('('Icy di"'l'I"ill.t1lnlol' f'il'('uil ill,.;(Jfnl' :I~ 

Ihe halHI1l'L~1 ph:I."'f'·de\('('IOI' I'in'uit i" 
l'OIlI'Crtl('d, '1'11(' i1lh"rl' l11 IUlled-I'irt'uil 
pha;;e ~hift, hO\\'e,'('r, II'hit'h i" th(' h;ll'i,.. 
of the (1)!.'I':IIi01l tlf 11)(0 F(',~Il'r .. 'I't'I(':'o' 
,li"{'l'lminalol'. i ... 111'1!Iif.{ihll.' ('olllp;lr('11 
with tlU' pha ..... • "hift prndu('('(1 in Ilw 
"cri(' ..... I'{'~{Jllllllt ('I'Y::-I:l1 a:-t lill! inpul frt'­

(1l lew'y "al'i('''' ah')111 llw :-(·l'it.'s-rI'I'OI1alll 

I'n'qul'III')', Thl' ,.:Inpl' 'Jf l llP plwtil··,.:hif\ 
{'h:I I':II'\I.'I'i"lil· ill 1111' 111I¥rlz ('I',W\1I1 
hr:uwh i" Iar)!;f'1' ill ('01I1P!I1'I":OIl wilh that 
in th(' If'l'il'<: l1il by appl'tlXimlltdy til(' 

ratio of Ihe Q'I' of Ill(' Tf'"Ollll1ll 1'll'lIlI'lIt~, 
100,000 

orflPpl'oxim:lte'I~'-IOO = IOOO, l lt'II!'(' 

th(' phn~ f'h:H~wlc1'i"li(' of the quartz 
('1')'1>1:11 domin:l\(>": t Ill/t of I hI' ind111'1 :1 111'(,­

('!l)l:ll'itHlWC (' il'l'uit, 

.... ,,, .......... "", ... ..-""" .. ,"'"_ ....... 

~f~~~I.'T 
to! .~,.. 

0.0-.''"'' • 
~ -

~ 
to! ...... -

." ~, -' + ", 

Fill"'. 2, Cifel/i! $C h .malic of 
th . dl.crlmlnoto. , 
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", 

oc>,'., .... onc.. .. ' - - • ' . . -

• 
'I'll(' IIm lt'lp: .1 :-('ri{'" 11.''';1)11:111('(' of 11i(' 

IT.'""t:11 pr('.-.('Ilh :l H'ry low impe<i:lllt'(' 

itl t ilt' ... i,l1;ua l path, wh"IT'a" tlw !<hUIlI 
1~·-.(Jl1:nw(' of til(' t'rysln i \\it h it" o\\' u 
('[('drtxlt' l':lp:u'ita l1('(' pn' --<' lI bi a h iV;1I 
impt'( I:lllI'C'. Ih'rli'C' tht, " hUIlt ·rt''''()Il:llI t 

poiUI, w h h· h wOllld olll(' l'lI"j><l ' l1 'I)l'('M'111 

:1 ]lo ... "i lll(' !<!lUriOlLs rl' ~pU II -.(', h :l" 1I('l(l i­
V; ihll' influ('llt,C'. 

'I' ll(' fn'(lu('I\('Y of ,h(' ~'ri(''''''' I'('~ot1all t 

rl'''I);)II-'(' of , Il(' quartz (' rystai i ... ad­
ju .... tahl£' h~ Illl'atl .. 01" thl' ad ju .. lahlt· 

"1'nt'S (':lp!U'itf)r. Th£' halll!wid ,h (If 
thi ... 1'\'''pOtlst' j,.: afft,i'!{'(\ hy IIii' ,.,hullt 
I':lp!ll'ltor. l'OUIl('I' Ii 'd 1)(' 111"('('11 tlw 
{'('BIN-l op of th(' ('oil lItH l I(r<lm ul . \ 

brj.({' c':lp:witor hN(' pn)( ltwl'''' a 1I11 I'· 
row-halld rl'''pou,..(' (1ll: lxi lll llm ()) n" 

"""..,. 0<0'<, ... 

' . 
---,-

.. 

" 
FI.u, . 3 . I.· 
'p."" ch ......... · 
blie 01 (I.,,) Ih. 
10·Me dlu,lml· 
nolo, o .. d (...,,) 
Ih. I ·M. dh • 

.. Imi"olo •. 

it dOt,,, ill all,\- j·r,\· .. t:11 filtN C'irl'uit. 
Thl' r('," I)(Jll.o;(' of tht· tli"'('rimill:llor , .. 

limited to modulalitlu fr('I[II{'IU·i(',< wil h ll1 
t Il(' pa ..... h:LlJ/1 of tll(' I'r-,""t:11 hmm'h. 
:\ 1 ()flll hitioll -rn:~Iu(·II'·.\ .. ill(' !J:mtb 1)('­
,\'0111.1 tIl(' ham ll\ iilt II I)f t Il(' ("I"y:<I:l1 
t'h' Il1(,llt :II't' Ilot pn""I'd , T hl' 10-:\ 1(, 
t/is('riminator d('''''ril)(~ 1 1m" 1){'('11 IN'([ 

to m('a.~III'f' tiO-" ,\TIt, :\1111 100-I'y,'I,' 
motllliatioll, nlld lu t, .. timat(' 12O-1'Y('I,' 
modulation I I I" uol (,fT(''I,tiw for hi~llI'r 
mod ulation mit'''. ,\ 1·\1,· tli"t'runinalor 
h:I'; al"o h''i'll hUlII hut i" lIot l'fTN, t in' 
fur mut llll:ltion mit· .. alx)\'f' approxi­
mately 10 (',\"('1(''; :-;('1 ' , and hl'lH'c i .. not 
u.;('ful for I II{' 1lI(':l"Urt'Ill('lIt of PO\\ ('I'­
,..llpply-r('l:lt I'll Illodll l:ll ion. 

1"11" h. I). I. t;\\ 18 

INTER KAMA 1960 
Vi . ... 01 Ih. G." •• ol lodio Itoolh 01 1 .. 1 •• komo 1960, Ih. 1 .. 1 .. " .. 110" .. 1 CO" ......... d Eehib i!io" 10. 
l"ohum."Iol' o" Co"I ... 1 o"d A"IO ... oll ... , h.ld al O,i ... ido,l , O.Iob .. 1910 26, Sho ....... I '.0. of Ih. 
boolh ... / .. ft} 0" 
.1"., G .. · .. ", N"·u. 
I.i .. , G . .. . . ol lodlo 
,. p ... . .. I .. II". , .. 
G • • mo .. .,. , o .. d(rIfI"') 1"., •• J. Ma.olko, 
. "111 .... , f.om Ih. 
G .... ,o l Rodlo loc· 
'ory. 'h.lodlul" ,h. 
fO<I.,ou"d 0'. Min 
Sehuhmoeh •• , D • . 
Nunl.I .. 'o . IK'.' ... .,. • 
.... dM.' . M .... I~o. 

Aloo , .. att ... d · 
o ... . ... _lto ..... A. 
Sod., ....... . Ad ... I .. _ 
10'.011.. . E ... I ..... . 
o .. d 0 ..... 01 Itodlo 
, . p ...... 'all" •• 
I,om prlndpol 
Eu.op.a ... ou"I.I.,. 

General Radio Company 
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