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The 40th birthdll,V is fl minor mile
stoue. IIOt. 1.:11 11il1,1( forth the sa me fervor 
of festivity a.~ the 25th or the 50th. 
Y{'t it, has a unique .-;ignific8ncc .. \ man , 
lu{'kiug the dignity of n full half C{,II
ttlry, :;til] hopes that he iHllot r{'ully old 
yet knows he is no longcr young. lie is 

old enough to hZl\'e a pfLst out young 
enough to h:l\'c [L future . It is lhe age 
where he IOllgs to h(' young agaill, know
ing what he knows now. 

Unlikc a mati. a company is sclf
rCllcwiug uml call fa('e the future with 
thc \'igor of youth and the {'xIX'ricncc 
of maturity ; so, as Ceneral Ihdio ('{'Ie
orates its 40th zlllll i\'ersary this month, 
\\'c recall the past in its si~llifi{,iln{'c for 
the Ho\\'cring of the present and the 
fruition of tht, future . 

The eled t'on was If',;s ill the puhlie 
mind than thc atom now is \\'lwn the 
youthful ). I(>h'ill(' E:l»tham started a 
{'ompflny illtcnd('d to apply till' {'om-
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~ GENERAL RAD IO E X PERIMENTER , 
p!lr:t~i\"('ly new id('a of illd\L~triftl m(>85-
lLN'm{'nt~ to an indust ry hnri.lly born. 

Thi.'! young IlHUJ h:\<1 :\1IolhCt iu£'3., 
CW'1I furthC'r fro m t Ilt' t-(l'llcral illdtl~tri!\1 
mind of Ig15 - till' {'OlJ('<'p l of a mtLllU

f{U'lut'inp; ('ompa nr 3."; R ('om munity of 
intl'r{'st li.ffiOIlJ!: l'lI(jj·khuldC'l"l$, employ
('t',<, mnna.p;cmcnt, Ilud ('lI,;IOfllerR (T wo. 
and ('v{'IILnally Ihr('c. of theti(' iI11l'I'i';o.t!'i 
IX'{'!lmC' in f:wt m('I'Jt(·u hN'au:-;l' tlwt(' 
Wl'rt' IHl uHlilide ~H.}\'kll(lldcr!'. and Ilw 
('om plUl.r early i)l' l':1Jli!' .. mplo,vee l)WIWd 

and ha.'i aJwll,vs h('(']1 f'lllp\oyel' m!ltl
Uh't'<i. ) Growth would 1)(' !'iow, finallf'l'd 
from r(lrninm-. find tht'n' wfluld hr 110 

la.r-'JIT:-; or r- hntd owils. Profih"hnrillg 
alld joh :;ccurily would IX' fl'aturc~ of 
e mp\Q,nn C'llt. 

Indm;try would bC' t"uppiied with the 
mCfl...,urjl1~ tool" rcqu irNI to 'mpport 
ti ll' h'ch l1ology of 11lf' Ill'\\' fi('lds 1)IX'llffl 

by til(' d(,\'I~ll)pmel\ t of th t, t'iP('lrOIl tuhe 
and thc ('xploilntioll of fr('(llU'l\('i<'s !lho\'l' 

t hc i'onullNtiul powe r r(lIlI!;C. All adt'
qW1I{' eUA"ilH'f'ring sluff would ins\l I'{' 

l imely I!t'\\' pro<iIH'l s, and ad\':lll( 'l,d 
mlllluf:H'Iurilll{ mt,tl lods wouhl j)mdlH'{' 
pril-('s hdow tht' prc\"tlilill~ mug£' for 
lahorlltOl'Y instrumC'nt:<, ,\notlwr im
IJOttant ti{'partltl"(' fmlll prt' \':lililll!: prac'
ti('(', po.· ...... ihl.v t he firs' in the mtlnllfllC~ 
t.U1'(' of lubomtol'.v Ilpptlratll .~, would hc 
th(' pt"odu("tion ill qIHltllily ( I"clnli\"t'l.v) 
of a .~llIlJdard lill(' of in"tl"lllll(,IH-S, whidl 
w(luld 1)(' maintained ill sifwk to pnwitl(' 
prompt fulfillment of t·u.slOmcn;' 1'1.'

quirt'nlellts. Tht, l'avill.l!; ill f'os t ami , IH' 
impt'ov('IlWlll itl "!'n·ic·t, \\'ould 1)(, p.: r('at, 
for thc t'om mon pt":\('1 i('!' at t h<' timc 
1I'n...; to build to n (·u .. W!H('r's ordN. 

.\ 11 of tht,,*, !"tim" hn\'l" 1)('<'11 i"<'lllized, 
and through til(' yC!l~ till' l)fllil'.\' Ihilt 
\\hul iJo; ~ood for Ihe eml)lo,Vt'c$ j" gOQ(i 
for ( ;(,lIcml Rud io lu\.~ produced !"t pro
!!;rt'l<..~i(lg 8<.' rie8 of l'mplny<,c I)(,rwfil t!. 

EWII in the bad limp of tho (>!ldy ~O'8 

Litel'c wcre no hy·olTs 011 :lct'ounl, of 

w ..... m. r •• • f 1915. 

inek of work. 'I'll(' fir:::1 prodtwli v!' em· 
plo.vee hircd I"('ti l"{'rl tI f!'II' Yi'H!'" lI~(I. 

.\ f;u'l1 d.v I{rowth h!"t8 brought CIl1-
plo,\'mctlt to approximately 600. Our' 
IlIrrr(I\'('f i" I'Tnlll1. I1ml lifl,tinll' e mplo.\'
ml'Ht i.s fr<'qul'lIt, ,\II thi.~ htL'I huilt fl 

fon '(' of highly skitlNi prod ll t'lillll work.~ 

{,1'~. ~o WOllll'1l :tn' t'm ployed in malln

flU'lnrinJ.( departmt'nts. In ui;.>;cmbly . 
Ihe :lrtisnn m UI('r thnll lilt' mfl..';s-pl'O
([n<'lion 5,\'81('m is used - thnt is, OIU' 

man tlsunJl,v I"~'i<'mhl('" 11 ('ompll,tc ill

Sln ltlH'nt \\'orkinp.: from print!>. 
~aturnlly in sUf'h U I'ompnny, spt'nd-

inIl; :\hout 101)('1' ('{'II! of it s f1llllual s!"tlf'lj 
in dcw']opmen! clIl{il1<'Crilll!, tilt un

usunlly large porJ)lll,t inn of the total 
!!tn lT tlrf! ('nl{ilwCI"s. alld llll'tI wil h ell
git1N.'riug blll'kW(JUlld a.rc found in mtil1)' 
other positiou;c. TIll' poli('." !tn.s IWI'II 10 

den'lop n ll'1I Ilil hin t he or~:lllizatiot1 F40 
far u.s possihll'. C'u·op(.'rativ(> 1'{)llt~el:lltrC 

('ulTicd orl with \ l as...;nl·hlll;t'11 8 In:<liLuW 
of T cdlllolog.v find \\' ith ~(lrtllf'n s \('1"Il 

l'lI in'nlit.v, :lIul in the Inter 'yl'u r8 of 
Iht' eOllrsc stltdl'llt~ spend nhollt half 
thC'ir time in thc (;('l1eral Hadi o "Inllt. 
This hus I}('{"oml' an important sourcc of ~ 
Clljlinccring Inl£'llt. 

The g1"Owl h of illstl"umenls f.;in('(' t hose 
eurly ycnrs is ma rked b,Y Ihe diITcr(>tH"c 
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_between the 0 pages of 1915's Catalog 
\ and the 2!")S puges of 1 f.l54'~ Cutnlog 

:-.r. II owen'!', UH! modern 1'('[I,dcr of 
Catalog A is struck by the demenl of 
('ontinuity in :111 nrt that hil.8 de\'eloped 
in as many dirc(·tions ItS hIts electronics 
~iu('c H)J5. Tlw t'!arly instruments WNe 

the fundnnwntnl tools of their day, and 
modern illiitrumcnts to perform the 
snmc flluctious arc still found in Cular
logX. 

The vnrinhlc nil' condenSCl' Wl\ij then 
as now n bru;ic measurement lool. The 
bakelite iUljuhllioll has givcu way to 
quartz and st.eatit.e, but the applic'a
lioos :uc roughly the sam(', auel the 
Gelleral Bndio capl\(.'itol' of 1955 i~, like 
the ('ond(,ll~\'r of 1915, the best com
m{'rcial dC\'jc(' in iLs {'lass. The function 
performed by the lItljn~ rsn l wnvcmctcr 
of C:ltalog A (range of 150 meters to 

",_.000 meters) is met ill CHiulng N by a 
crYHlal frcqucncy sialldard find all ex
I.cng;,'c arr:l.y of auxiliary c(Juipmclll. 
CI().S('r rcialin's, ,,'uvcmet.<'rs of the coil 
snd condcnser type, n1>ffi appt'ur in 
Catalog X. In some of thf'lll the con
dense!" and toi l have merged ill a si ngle 
llllit, the high-frequcncy buUcrfly. 

The "scnsitive high-frcquclll':" mcter" 
of the early c3.talob'S is the felllote an
('Cstor of the ,'uelllim-tube voltmeter. 
~l:\Ildards of induclnncc and cnpaci
tUIlCC eompit'lf' Catalog A's listiI16'"S, :111 
rcpr('S('utro in C'ataloJ!: ~ and 011(' e,'en 
carrying tlw SfL nH' Iype- IHlmbt'r ( 107), 

.\ !< inglCl instl'lllll('llt in C:l.talog A 
rl'pl"esl'nts a vllni8hed flllll,tion -the 
"Tn't; 110-,\ Spark Indicator" with 
which "the rcgu larit y of the intensity 
/llId spacing of the -,*,paratf' ,",park~ {'nn 
hc set'n, thus :llIowing the u::;l'r to form 
:~ \'OITCtt idea of the tOll{' ":lhw and 
spark of a sct." This development could 

195", Fr. ",u. n • ., S!anoia. d;dnl E",ulpm. n! In !ho 
G.no.al RadIo En lll n ••• ;n ll Laba .a!a.; ... 

JUNE , 19 5 5 

no doubt. ho.,'c bccn uscd as n st robo
ArOpC, so even it may be said to have a 
dl'sCl'ndaHL of SOt·t s in Catalog~. 

!;uhsc<)!tl'ut. c·nt.llio),,"!; ~how a dcn~lop
ing 80phi~{il'nti oll in tilc:.e original mod
('h., and from time t.o time II('W ha:)ic 
illlltrumCtlll,; nrc add(.'tl. i1y !tllO the 0 
pages have Iwcomc ;{2, aud resistance 
boxes and hridges hegin to uprear. 

In the mid-20's 9. ttl .. '\\' (,leuwnt ap
pears-t ILl' great hnild-your-own 
broadcast-l"Ccl'i\'N boom w:t~ OIL lltld 
General Hlldio CIII<-r('d into II major 
deviation. Undio pnrts (tnln~forme~, 
condc'nsers, dl{'(J.~lnt~ ) hcc'am(' so Ilum
CroliS that by I !)25 a St'pllmlC p!lrtl! 
catlliog IlPI>C(lrt'd. The lin{'-opt'rated 
r('('ci\"cr, too tomplieated for home con
s! ruction, IJrouJl;ht this period 1.0 a ('lose, 
and hy 1928 Gcncral H:\(lio Wll:! again 
putting all its cITori into iniltrll mCll t 
development :U1d ma'illfot"lllt·ing. In
deed , this field hud not Ix.'cn IIcJl;k'cted, 
for during this period ostillogrtlphs. 
vaeuulll-tui)c OS!.'illators, and {'ry;:ial 
freqnency ill:lnd:mls apl)(,:lred in Ihe 
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~ GENERAL RAD I O EXPERIMENTER • 

('fLI:llny:, whirh IHU! grOWl I to 120 P8JJ:C:I 
by 1930. Thl' first (·ulllo!!.··!':l,\' O!'wilio
,p:ruph l'omnwl'('ially /I\'llilable fut' V;<'u
('rul::<ui(' ill ,II(> l'nitcd Stllt{'.~ \\'a.~ iuno
dlll'l'd in I!):H; 1 hI' fir:;t illlltld:\nJ -.~iV;llul 
/ol;('IIl'mtOr :q)IX'llrN-il'\'CIi (·Iuli(·!', 1111928. 

The d"('llde of the lDao'~ !qlW u grl'at 
dt'\'t'\opnwllt ill the appiil'lltioll of elcC'
trOll;" tel'hniqllc>:I to iJldll"triui mcwurl'-
111('111 pl'l)hlrm.~.:'\o IOIl~N lI'a~ the radio 
indlli'ill',v the prineip:!! l'lI>itOIl1f't'. Tltt' 
G"II~'nd Ihll iio ('omp:ll1Y in fnet ht·· 
('flrne ~1t'adil.r m{)f'C I;Cllcml 1\111.1 lc~" 
mdlo. Fir~ l :' in nil of thCH(> f[('lds were 
nunwrou .... Tht'sl' intlucll'd tht, fCl"(llml'k
tYI)(' It-C I):willalol", til(' !wlcrodYIH.' 
WIIV(' ullnlyzl'r1 the eiceirOlli., titruho
;;('OIW, and noi>;e-meters, The \'lIri:le 
aulolran!<ful'lllel', t he first ('ommen'inli
'y,tlliou of an old idNI, npPf'ar'('cI in lH:I:J. 

The \\'nr years sho\\" f\ forn'd-dl'llft 
I'XPIUIMioll and MOille turning nwny f1'om 
ill!'ltnl lllenL dl'velopmellt to the immedi
atc I"cljUin'rnf'llt.'l of naliouul ddensc .. \ 
porlion of our Enginecrill)l; DcpartJllcnt 
wt\!< iu fUl't on le3.\"e aud engaged in 
(:onrnmenl p1'Oje"t..,. 

JIb,, ! flwilil ip>, Wi'r(' ('xpandcd, nnt! 
flub-('ollll"lletillp; arraligellll'lIts WNe 
ellterNI illw with neighboring plums. 
The hooming requirements for ('lc('-

5," u 1915, .h .... _ 
dl .. .. I.~lron; .. In_ 
dUlt. y ho t loo~.d 10 
O.n'.ollt .. dio for II. 
lobo,olory. londo.d •• 
AI Ih . I. ,. I. s hown 
On . .. rty Typ. 107 
Vo,l .. bl. IndUdO' ; .. I 
the ri g ht , I .. d .. y'. d o_ 
.. d_ .... ding ..... d .l. 

f I'Onic weapolls prodll/'ed a correspond
ing pressurc for instruments to meusul"(' 
the pl'l"fmmall1'l' not only in dew·lop
menl hut ill US(' . (:ellcl":\l Ibdio was, in 
ihc early y(':u~ of Ihl' w3r, the only 
sourc(' in Ihe world ouL.<:.ide of Gcrm~llI.r 
for m:lII)' of IheS(.' el'\.'iCnlinl tools, and 
e\·('n before the cntry of the lfnited 
SLntes into , he \\:11', t he expanded re
qllil'cmcnlS of our futurc allies wer6 
IX'ilig mC'1. The war demands 1I'(,l"e so 

well mel that. lill"' Com pan}' receivcd 
lin;> .\rmy-:'\av,\' " E " Awards. 

Followinp; Ihc \\ar, :\11 expanded En
gineering Dcportmcnt redesigned muny 
older inJilrumcllt s !md prodll('(.'(i new 
ite ms at an 1H'('clenlll'd tempo. C'oo.xial 
('onncctors and de\'itN! ex tendf'd the 
freq llclll'Y mnge of lhl' Company':; 01)
crntions illto th(' 5000 ;\It.:. arC3. Motor 
Ijj)eed (·otltrols l1PPl'tu"cd fOr the fil'St 
tinw, expandill,l!; our inlcre:;t in the in
dutitl'ial field, as did u voltage rcgulator, 
Bot h of Ow",e ilcm,~ wCl'e huili, around 
the \ 'nril1c ftutotr':\l1sfol'mcr. 

Tel('viJiioll hrought II stMion monito r. 
ft coml>:lIlion to bronell'Il:!! and F-:.'Ir 
monitor;; lonp; in tile IiIlC, !md, tOO new r
to be catalogued, Ilt the 1955 Badio 
EnginccI'illg Hholl' were di<:.p lnyed in
stnnnents fol' lH1l0lllUtic curve lrating, 
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• 
!\ responsc to the curl'f'nt trend. Yet. 
f\.mOIl~ lht' elahorate newer iHslrunWlllS 
the old J)lI.,<il' jt~ms are not forgot!cll, 
and IIml)ll~ till' most I'ct:('111 1I1'\(']up

!nt'lIls :Irc fuund U('\I' "':lIldardli of I'a
p:witnlll'c ami iUtluctlllH'(', Hnd Iii'\\' 
Lypt'!; of impt"da.Jl\'C' hridge:;. 

Expuur,;ioll in tlw nl,lft IIf I'witomer 
f;('rvi('C i!ol ~h owll also. T he fin;! cuta
lup;ue li"tl'd llllly the flwtory :uldrt'l;.'" 
Dllring 11lC' 20's alld (,:lrly 30'", listilll/::! 

of fon'ign rt.'pn'S('ntati\·c:! tlPI>csr COW'I'
ill~, l ... 'fol'f' I he outhreak of host ilities. 
every Ilorliol1 of the world. Di:!lrirl 
oflic(''1 starlell hy Compau)' pCf:;ollncl 
nppt'Hr li .. :;t ill XCII' York in 1!J34 , fol
Iuwf'd by I.ll~ Angell's, Chirago, "'{}t;h· 
iligWIl , uud Ihis mouth. Philadelphia. 

:\0 indwnri:li rt'minjsl:C!lt'Cr; [ln' i"1)1Il
plcl(' without I"cl.::llling the old works 

JU N E , 1 955 

where (>verything IItnrled, General 
Radio, too, "ad ill'! old plant, although 
it is douhtful if tht· founder C"N ~tokcd 

I he fUrtHlee tht .. re, Thi", building II'US 
abandoned by Gcneral Badio in 1027, 
and o lJCrntions mO\'l~d to ::L growing 
plnnL !<tal't('d Ilt':::II'hy ill IIJ24, This site, 
with nddition.s to expalld it fivefold 
throujl:h I he ycal'S, W:1.~ ull! grown in 1050, 
and a bralH:h phnt \\'!l.S built ill \Vest 
Con~'ord •. \la:>.o.;lwhuM'tL'I, whi('h 1I0W 
3('(;ommodatcs about oll('-half of the 
manuf3('turillg opcratio'is. 

This, t.hen, i8 whlll we kllOw now, the 
accumulated expcrii'm'e of 40 years, I t 
is the foundaliOIl on wbich younger 
men llrc building - younK men wit.h 
more in ~heir philUl'lOphil'tllhnll nn agillg 
scribbler of memoirs hail drea med or. 

- C, T, BUltKE 

NEW R-F BR IDGE FEATURES SMALL 

SIZE AND ADDED OPERATING CONVENIENCE 

8i,,('e its introduL'tion ill 1!J42, the 
G(,lwral Radio Tn-~: 916-A R:uIiH-Fr('
lluI'Iu-Y Bridl!;c I IHI,'; been 'he I':Idio in
du"'try':j ,.;tandard for measuff'mcnls 011 

antell!):l:;, linc,.;, lIe1works and ('om
!>oncllls ill 'h<' fr<'quC1H'Y r:ln~l' IwtwcclI 
400 1\1' lInd uO :o. l c, The widc,.;prcnd llC
C<,ptll.lI(,I' IW('OI'dNI this hrid J.:'t' is due 
l:lrgcly t,) two im porbJ.1l1, t'han\t'teri~tics 
- [H't'III'aL'." of mt';liS url'mcnt nnd , .. im
plicilY of opt-mtioll, A Ill'W flild im
pron-<:i n-f'IoIion uf this hridge haJS re
rent Iy hcell dl'V('lup«1. the TnI': 1606-.'\ 
RlIdio-l,'rt'qucncy Bridge. which rf'tnill>l 
the dc,.;imblc fcatures of the oldl'r bridge 

ami incorporatcs s{'v{'rnl IIl'W ones that 
contribute to in creased case and con
venit'IJ('e of opcrntioll. 

,\ 8 in the old('r bridge, the resisli\'e 
nud reactin' components of the 1II1-
knO\\'Il impcdnl\('(' !Ire dirC'ctiy indic:lled 
on sepurtl.tc di:LiI; whell the bridge is 
balallced 1,0 a Ilull. T ht' direct-reading 
I'CSiSt.1U1CC mn!!;/.' i,~ fro m 0 to 1000 oh ms. 
and t he dircct-rc:lding reactan('C rl.lllgc 
is from 0 to ± 50001!v~ obms, where 
iN' is the frequency in megacycles, 
lI igher imp(.'(lallcc8 ('[III be mensured 
indi re<"tly, .\ modified Schcring bridge 
circuit. showl\ in Figure 2, is used , in 
which both the rC8isth'c and reactive 
componeu ts of the unknown impedance 
urc measured in terms of capacitatlce, 
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GENERAL RAD I O EXPER I MENTER 6 

and till hula/H't.' adjust !U('nl:l n.rc mude 
by mcallli of \'nriahl(' nir ('apac-iton!. 

AmoH!!,: the impl'uvcmcllts ill the new 
bridv;e ar{'; 
I. Til(' \'olume (K'('upicd by the bridge 

hat! bl'('1l haln·d. 
2. A sin~lc hritlv;{' tmnsformcr I'('plll.(·('s 

thc two tran~forillcrs ul«'d in the 
older bridp:c, tllllli eliminalin!!,: the 
nc('eSo-:ily nf ('hunging tmm,fornl('rs at 
3 mc}!::w.\'('l{'s. 

3. Xc\\" miHt'd-platc \"arin.hle air ea
pa("itor:;. whirh IHwe very low Ing,:;es, 
are lit-cd illS reactnncc s lnmlnrd;;. 

4. The rt'::;istor prt'\,io\l,;ly m.mntcd in 
the I('ud used 10 ('OIlIH'd thc \In
knoll'u to thl' hridgt' hns ht.'('1l moved 
ill:<ide the hrid.u;e, whi('h f:wilita1{'s 
cOll lledions to lilt, lIUkIi OWIl. 

5. The rt'u{'1nn('c dinl it! ('nlibmted o\'('/' 
a 3300 an' mtller thall o\'('r a W5° 
an', whit-h I)('rtnit t! morc predS{' 
rlllldi'I~. 

6. Teflon insldation ili uSI'd to SlIpport 
tll(' imp(lrtaut bridv;c ClelOl'Tlts in 
ord('r to k('cp IOi"'-:('li loll' nud to make 
opcmlioll po."lSihlc O\'cr wide tem
I)('mtnre ranges. 

7. Dinllocks arc provided on the initial 
bnlanC'e controls to prevent twci
dentul moq'mellt. 

8. A &,parnte currying ease is made 
Ilvailable as an accessory. 

Bridge Tran sform er 

Prohahly the most l<i !!lIifica nt im
proWJl1cnt in the bridge i~ the new 
broudlmnd b ridge i ralll<former, whi,'11 
operates efficiently over the entire fre
quency range of the hl'idg('. A s showl! ill 
Figurc 2. this transformer i ... the isola
tion network lI ... ed to eoupl(' power f .. om 
the gCllera10r into t he bridge t hrough 
junetion poin t~ a. and c. 

The trall'lfol"lJl('/" must. do\'('lop a volt
al!:C bl't\\"(len points :l. nnd (' \\'hich 
" fluat s" \\"it,h res pt'd 10 gnullld. That 
ili, the relativc po1entials hetwt,.·('11 point, 
a alit! grollnd and het ween (' a lid p:rollnd 
must he dctcrmil\r'd by the iml>cd llllceli 
itl the bridge tlrmR alone lind Ilot by 
8tm.,· ('oupling:-s in the trunsformcr. The 
trnnl<fornll'r till'rcforc should have only 
magnetic ('olLplinp: IlCtwe<'n til(' p rim:uy 
and S('condar.\' , ami llll I'apa{'iti\'e 1.'011-
plinh'S i)('twcen thc windings thcml$Ch'CS 
sh<1uld he f'liminalcd. 

Flg".e 1. View of,he 
Type 1606- A R"dl" , 
F,eq"' MY B, ldg' In 
III <o"yln" con . 
Shle ld ln" I, p,ovld. d 
by th. metor < .. blne t 
of 'he In.t, ,,m. nl , '0 
.h ... rh e b,ldge con 
be ,,".d ellhe' In 0 • 

.... I of ,h. c .. "ylng 
colt. 
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,,-..,.,In Order 10 hep I he strny rnpacitanec 
.Ipling negligihle, the primary and 

sl'cool!dllry I\"indin~!! arc completely 
r>hicldl'd. and an additiona l ,<;hicld is 
u:;cd it(>tll'c(,11 t Il(> ~hicldl'd prim3r~ .. and 
5('~'olldHry , ft." "l/Own ill Figure 3. The 
fixed ('npaeitnJlI:'t' bf'(wl'cil the middle 
shield und j 11(' f<l'('oudll.ry silit'ld cu uses 
110 error !<ine(' it appears ill parallel 
"ltil the ('lIpltrilin' arm of the bridge 
nnd ('1111 he ineiuded IlS part of the 
cttJ)ltrituIlC(' ('N. TIlf' details of cou· 
iltl'llClioll urt' shown in Figur('1'i 3 lind 4. 
:\010 that the iudivid uul shields nrc 
110t eomplctc tum!:! firOlllld Ihe eore but 
nrt' slotted to avoid the formutioll of 
short-('irf'uitcd turns. 

T Ill' widr fnxIIII.'lu'y range is ohtllillcd 
throul!;h the usc of 1\ hi~h-jX'rmenbility 
[('nite' corf' (J,I = 850) whirh fOl'm.'I n 
('omplNe m!lh'nelit' path arOl lnd till" wind-

rlf.s. TIll' low-rchll"ttllH'c 1ll1l!!;llcti('('i1"('uit 
.!\;ull" ill a high dcgl"t.'f.' of coupling 

tH't W(>l'll tht' prilTUlI",v fwd ":l'('ondnn·. 
lUtd. ::int'C (lilly IWO turns are requi~d 
011 hoth windings 10 p!"odu('c nn ndc
quat£' primtlry inducttlIH."C for ,03li,;
fndory pcrfpl"lllnllt'e at the lowest fre
quellcip"" il nillo I"t'!lults ill a high $i('U
rt~:ionl1llt frt'qllerH'Y for the tmnf<fonne!". 

~\ ll ('QIHH'('tions to the winding,;; are 
made by m('l1n8 nr t."oaxin! t"ublclS in 
nrtlcl' 10 minimizc po....--sible cap:l("itnllce 
(·I)lLplill~s. 

The l)('rfnrmull('(> of this Il(>\\" t1"llIIl<
fonner il:l t·omplt,t('l.v snti,::fn('!o1"Y, It 
t'(I\'('n:; tilt' entire fN.'qUl'IH·Y rrulgt.' (If 
tilt' IlI"idge find docs nOI require nny 

Figll.e 3. View 01 the b, idge fro"lIo ..... , wilh 
. o ... ponen l pa.t s .how" all ' ft . 

JUNE , 19$$ 

FIgll'. 2. S.h . ..... 'i. dl .. g, ..... 0' th e I><ldg . cI'cuit, 

adjw'hncnt ill order to bnlanee out 
ulld('~il'('(1 coup[illg.~. Figw'c 5 is a gr:lph 
showing the rl.'llIti\'(> voltuge {h"!\'etope<i 
llc ross the bridgu (11. balalJ("(' u.s :t fUrH' 
tion of frequency. The perfonnan("(' of 
the two I r·an.~fol"llwr;j IIs('(1 in t ht, old('r 
TYPE DIG-A H-F Bridge is 111:-«1 "hOII'll. 
As is c\'idenl, the !lew tmrl.~fol"lnl'r 
prodlH'C;; a substantblly largN voit:lge 
at."TO&; th(' bridge nt pructil'fl.l!y :111 
frequclwit':I than do th(' older units. 

' \ 8 a mnLler of illtel'(.'.~t, th(' eh:lr
n("t('risties of Lire tran ... f!ll"mC'r :llolle 
working bet\\'('1.'1I a 50-ohm :;oun'(> llnd 
II 50-0hm load wcre mcrumrcd and Me 
plotlt'd in Figure Ii. As carr bc :5('('n, thl.' 
inscrtion IO!-(:i j.; tefll'lormhl.v low O\'('r a 
\'cry widl' freqtlcncy range ill I>pit(> of 
the larg(' physif'ul SpIII'inA" ne(·f'.~ ... itatf'{l 
by the shil'ldinv; betweell the pl"imary 
and secolldary windin,L."S. 

Figure 4. C'OIl ... lIon d,owl" g 0' ,h. I><ldg' 
I.anolo ...... . 
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Variable Capacitars 

•• j 9 
-" 

.\ IICI\" type of I'nc-inble air cnpacitor 
i ~ wwd for t.he rNU"tmlCC' hul!l.lIt('~ and 
tIlt' inil.ial r(' ~i''': lnlH"(' hnlt\ IH"('. In this 
ctlpari lor th c {'()mpt4'11:' rotor and statOI" 
~{·ttiOIli:l art· milled oul of SQlid hlocks 
ur nlu11liuum, a ('OIl!'!truClioll which 
avoids thl' lo:;,;c:l 11.1 tht· joint'! h{'"tll'('en 
platN! flud spa{'('rH fOl1nd ill mllll)' 
(·011 1'('111 ional di's i~l1 l-1. Ball l){'nring8 
mnUlltC'd in hiJ!:h·tc rflpcruture poly· 
fl l yrent'-disk imHllntors "upport t he 
glu8s·fi hl'f I'l hnft to whieh the rOlor is 
('Iamlx.-d., Bet'nuS<' tl\(~ir ovel'-nll losses 
nr<' I'Ny low, cap1l.l,iton< of thill type arc 
ex(·ellent component s for u.:«' in t he 
brid.l!;c. Figurt· i is ~1. ,'iew of tl 220 j.lj.If 

"firiable enpfieitor of thc type used in 
the illstrumen t. 

Unknawn l ead 

In thc older bridge the resistor, [(p , 
"how n in Fib'1.II·C 2, used to make I>OS
sihle the initial I"cl"'i :; tntH'e h:llall te, is 
mOIlHlro exterllol 10 Ill(' hridge ill Ihe 

"J.: ~. 

'\ 

\ 
Figu •• 6 , In ... lion lou .. f 
110 . brldg. I .. ,nd ... m .. ... .. 
fundl .. n of 'requ. n • .,., w ... k. 
ing b. lw •• n 'O· .... m 1m· 

p.dan • • ,. 

lead used to COIIIlL'ct the unkUOII"1l to 
thc circui t WIder t{':-;t. As II re ::.ult , 8pe· 
{'in I Il'ads with the rc:<istor mvu nted 
in them had to be used or all inilial 
b!(lar1l'e ('0111(1 not. be obtained. III the 
!lew bridp;(' the r('sislor is mOllll tt.'<.I 
il1.sidc Ihe bridA"c, whil'h Ix'rmits mu ch 
grel~tcr flexibility in the sclcelion of 
tOnntwting leads. I n faet. components 
efin ofteH hc most s:l.tisfac'to l"ily mcm~
llroo at high frequcncies when con· 
netted dir('{' tly ncrQti:; the unknown 
ter minals by means of theil· own leads. 

Carrying Case 

The bridge is mounted in n. sturdy 
a luminum C'1lbinet, t.he inside of which 
is llctua.!!.v part of t he bridge ci rcuit. 
In field appli .. ations wh{'rc some addi· 
tional protection iii dc"iroo, or in f'fU'es 
ill which the in!3t.f1Iment is trans port ed 
frcquently, U sepa rate luggngc·lYPC 
CasC', showli ill fi.l!;llre I , CUll be Obt:lined 
as an R('('clS.,"-'Ory. The instrument can be 
opf'rntcd white inside the ease if desil'ed. 

flgu •• , . ..... liy. y .. lI .. g. d e ... I .. p.d ...... $I tit .... Idg . .. , b .. l· 
on • • o. 0 function of fr.qu.".y . 00'0 for 'he .Id •• Type 916. A 

mod. 1 ..... h .. w .. f •• ~.mp ... h .... . 

fig .... 7 . A ........ bl l 01 ..... 
p .. dtor .. , 110. .. .. d I .. 

th e n.w , 
1-- . ...... 

." -' 
, / 1\ I: 

,I / , V II 
j 1"'·"'1 ~OIKII 

L.:"'''l f 
/1606 TIIAHSf'OIII,o(II 1 1 

h., [ill 
., ,. " 

, • FAEOUENCY-Mr; 
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Performance 

Th<.' hridp:e is wrll "'lilted 10 the 
accul'Ut(> rnt'::!:-:III'CrllClll "f ('orn pollcnts, 
antennas, ami other 1'[ l'eUilS IHI I,jrlg 

I'cliltil'e!,v low im pcdnn ('cs over n frc
qUC/H'y nltlP:(' from below 400 ke \ 0 (iO 
l'vlc. FiKI\I'C fJ 1Shows t.hc rl!sult l:! ~,r l) 

series of rnC:t."lln-'mCllls made ovcr n 
[.'equenr," range from 100 kc tn 00 ;\ \(' 
on a lellg! II of iramimission lille terlll
inaTe'l1 in :l. !'{';;inor utiLi I\. ca pfl('il l1l' 
conm~d , 'd in ,.;eric;;;. 

At "CI'Y low fr<'qllcneic8, i hnt, is below 
about 1/)0 r\:~, . the fCsistarl('C l}alall('C 
becomes p r0l,\TC;;sively lefts sensi ti ve 
t.hall Ih(' ,'pfll"ltLIII'O b,darl c'c and as a 1'0-

suit, it Ix·/·o[)wf.; more dilli('ult to meas
u re Vl'l'y small rc:-:i st anec.,; ul'('uralcly. 
Siuee (he n':\ct:l.Il('C nl1lgc is itl\'cl'scly 
proporti onal 10 frt.'f[ lIClIl'Y, it alsu bc
come~ iJlc-n'H:iingly 11I0l'C difficult, 1.0 
measul'e very sma ll u'a(·tllncc:; as the 
d ifft'I'CIH'c in dial settings for a given 
l'C:lC'tal\l'C' i s aLso inversely proportional 
to freqlwtwy. und in extreme et~s the 
J'l'solving powet· of the d i1\1 IS ap
proac hed Ot· exc'ce<lcd . 

The impt'o\'cmcnts ou tlined in the 
previolls pamgraph~ will make t hi s 

JUNE , 1955 ~ . ,~ 

.) _ ::L !!:;;.; 
- H 

~ '. , 

r bill'. ,I 
,\1)<,: ' 

FI'IEQUENCV-Mc: 

Figu,e • . Resislanc . and re oc.once of 0 100de d 
l,on .... I .. ion tin . a . ... . alu,.d an ,h. bridge 

(ei,eI .. ) and o •• al'Utol . d (.". ve). 

hrid)(c eVl'll Ill,m: lI:;dul t hut! \\'n~ thc 
pl'c\'iotl:< model. Th e I>r03(\(':\8t en~ineer 

meas urill).!: ftllte rllltU; Hlld tlte rc:;earcll 
workN in the field will hoth li nd new 
fC:llurcS which will !:iim plify tlll'i r WOrk. 

- B. A. :;OD~-:ttMAN 

SPECIFICATIONS 

F'. q"e n.", Range: ·100 Kc' to iiO :'Ill-. 
hadonce Rang., ... 5()()(X! ,.t I .\Ie-. This nuu;c 
ullri" ... ill\l'·l'S(·ly:'lll I lu: frC'IU'·!I\:.'·; :.mel fit t)lh"r 
( .. ('qu"n,·i.·s llol' dbl I'calli!!!! m\l~1 he dill id~~1 
by 11ll' rn'ql!('II"~' ill l1lf'g:'c.wll'l'. 
Re.lllann Range: 0 10 10IXl!1. 
Acul<acy : For I"f'al"lall"" III f requC'II(·i l's lip to 
50 :'II<-, *' (2r " + HI + 0.0008 .... R x I), wll\'~ 
If iB tJlf' nH'''~\lr('.! f('SiSI:UlN' in uhmB ,Uti! r is 
th" fT"('tl(wl\('Y ill ~I,·. 

For n .'!!isI:Ult'f:, 111 frequencies nl) 10 50 .\Ie, 

~[I' () + O.I..n.If'(1 + 1~ )'1 -- 1IJ;'~11 
+ D.m] ~u\)jccL to::. ~·cm'(.'Ction [ur fl.'!;idunl 

j)"mllwlf'l'!!. )( is 11\" mCIIl!un·d n·~i~I"uc\· ill 
ohlll~ . .\' i~ till' flll·:t8l1rt'(l ... ·:.clanc ... in o hms, 
IInel f i~ I h(' fl"I)lIl'U('Y ill ~h·. At higll fl'tliIlWU
"i,'lI. Ihl' ccrN'Mlon d"J~mls II I){Hl llH' fre(IIIC!H'.V 
l.Inel nmgnilnd ... of 110" Ullkuo\\11 "'SiSllUwc (:01 ,,-

I)()IICUI. A l·hMt from whif'h Ihe (·orn ... ·lion ... :tn 
)/. d,' INmin('d i~ gilit'll ill lilt, iUijtrut'lioli hook 
s UJJpli('~1 II ill, lht·),ridgt'. 

!;alisf!l('lnfY op"1':11iulI (':HI Ill' ol.>llLilll.'(1 ilL 
fl'('(IIINWil'l! :~~ low : .. ~ 100 l\:(, IIUt! 8O",,,wh:1t. 
"bUill' (\0 :'1 1,- wilh W,I quill':lS ~' ....... l a(·curaC.\l :IS 
il)di('!lll~1 al.>o\,('. T il ... F [('flll II! import~\ 111 only 
III frt'q ll,!ndC'~ ul lQ\'(' III .\1('. The 1// lNm ;); irn
p"rl:ml 01111':11 \'T'ry lo\\' frcq U.'Il(·WS wh ... n Ih" 
n ~i@lan"t· or I, high-~"C't,m(-.:. 1011'-10$ c:.p:lI'i lor 
is 1ll",u;un~1. 
Acullo, i.s Supplie d: T wu 1"Mls of diIT"n;lIt 
I"ugth!l fur curll,ef'li,,~ the uuknowu imjledance 
10 11i(' hdd!-,'{' \(·rmin:lls. 1\\"0 Tn'l': 871- H22 
Couxi:ll Cubk'l! fur I~),uwclinll; 1he WOllcnllor 
nlld d,·\(~tl)r, :Hlc! un,' Tn'.; 87-1-PB58 I':l.ncl 
('01111/:1'10'·. 
Olh., A,ulOo,ie. Requl, . d : H,. r!il>--rreq,lI'ucy 
J.:'-Il('rulur :wd dNM·IOT. The T n'., Ia:JO-A 
llridg" 0 8{·i!\"ttlr :1I,d II,p T Yl'f; 1211 -A Unit 
U i!O;i!l:l lor an' &lli~flwlory I:,'ellt'ru(\ll'll, lUI (lore 
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GENERAL RADIO EXPERIMENTER " 
Ihe Tnt: IOOI-A :.nd the Tnt: SO;')-C StJlnd
(\TII-Signn! (it'll('I,.tOI'S. A\ fr('quCIl('i"s above 
5O~1(' II Tl'I'E 1215-A t;uit O<ICililltm or II 
TYI' t-: 1021- .\ V Standard-Signal Gcncmtor i~ 
N'l'OnlnlclI(h~1. 

A wl"il-~hi"jd('(ll'ommulliralioll I"l!("{!iwr cov
eriul( th(' d('~i ....... j frNIU('nrr rmlg<' mrlkl'~ /l. 

~:\Ii$ff"'lory del,·("(Qr. It i~ r"l"munendl'd Ih:l.t 
tile ['("{'('h'cr lic fitted \\ith Ihe Tn'E Si4- I'B5S 

Type 

1606_A 
1606_1' I 

Radio Fr . quency Bridge· 
lugll"Se-lyp. C".,y;nS C .. .. 

• U. S. 1'~1<'nte N.,.. 2.1~l">.!l16: V'4S.U.7 ; "nd 2.376.39 I 

Prlm·j Conn{'("lor ()!" ollil'f ('wl~i:11 ('UlIIl(,(·tOI" 10 
avoid lC:11ml/:" ,\\ t h(· illpU1 !"Ilmll·,·lioll. 
Mounting: Wd'\l.1 aluillinum ,·,. ),jlleL supplied. 
A jll~ag<..'-l.vp" e:lrl".\"ing e:L"~ il! IIvlli1:Lllle SCIJ;I
t:ll('i.v ,111.1 i~ I'l'l"'ouull!'nd('([ if !lU' hridW' i~ to!Jc 
u~.'d !IS a p<)rtal,j~ lipid iHalrUlIlI'lI\. 
Oirnen,lon , : 121 ~~!) 1 2 X 11)) 4 iueili'\!. over-:II!. 
Net Weight: 2::\ pounds without carrying c:L.!lC; 
2'J pouuds with ,·,Irrying ,."st'. 

eIG,," 
nll,I.Y 

$ SlS,OO 
$ I S.OO 

AN IMPROVED SOUND -LEVEL CALIBRATOR 

Tho TYI'E 1552-A Sound-Level Cali
hrator 1 htlS had an unexpectedly wide 
lwccptl11ll'C and lISC uy thosC' working 
with lloisc-mC'1I.surillg systC'mJ'. With thc 
combination of this calibralor lind the 
THE 1307-A Tram;istor' Oscillator,z 
over-all fH"ou~li(' I'illibl":ltionfl of tl()isc
mCII.suring systems are as sim ply and 
cfll';ily pcrformed as elcctrieal t()st~ on 
th" amplifier,,:! and metcrs. 

'K Eo Gr<.ot1e, .. A .. A""".lie ("~libmlut lur Ih" !X>u,O(i 
1 ... ,...1 ~!{'\""':. G'~ ..... I H<U/,'u /trV'ri"",,' ''. !.I1!re,,,I,,,,. 
1<11'1 . 

t .\r,,~I\l I'et(>nl<l" , •. A ""..k~t-8 .. " 'r1'1,,'~i$I'" o...ilwto, 
lu, AudIO F""I'I~n~y T ..,ltng:' G<"~,,,I (la/l;Q E~p<";' 
",,.~I". AUl1u"~, 10.;.1. 

Thc lISC of this eulibrntOI" in noisy 
cnvironments is li mil l'd by its S5 d b 
maximum oll1Jmt lCI'el impQ.<;ed by dis
tortion in the It"flJl.';(l\lI:el', For slIc('el"iSful 
oPCrutiOll. thereforc. the maximum 
bal: kp;rOllnd noise levcl is 75 db. Whilc 
this is satisfactor.y for a mnjor'ity of 
usc;;, it ma r bc cliflic-ult. or ineo\1l'crricllt 
ill ind ustrin lnoisc SlIn·cy,,. to fi nd h:l ek
ground le\"(~ls as low fill 75 <.l b, A fudhcr 
eomplir(llioll re:mll .s f!"Om the aeoll~tic 
l"eI;011:1111"('1';\ within the calihrator, which 
mar amplify frNjll(,ll ricl'; pJ"c~nt ill the 
bH('kground, "0 thnt all aet,unl back
grollnd lCI'cl of only 75 db m:ly be ef
fCCliv('ly inncused as mllch a.s 10 db. 

1'0 c/T('d an impt·o\'(' nl<.'llt. it II'/IS 
ill'('cssury 1.0 find a >'mall trunstiUl'cr 
Hllit as mggL'I.I nlld sl.able as thc onc 
heing used aud 'yet cupt).hlc of prcx itH'ing 
much highcr sound h-'wls wit.hout di s
tOl"tion. Long-period tc!>! ::; wcrc ('011-

duded on II number of di!TtrCllt types, 
allO the unit finally t:hoseH if! fl. mrxlifit"1l.
tion of the Shlll"c BI"Olhcrs ;\1(Klel 
R-5 COllt !"OJ1ed- Helm't allt'l-' ~\ [irrophonc 
Cartr·idgc.J This tran;;dUI'cr, \I'hi(,!t 4'un 
producc l(,I'cls in exccti:> of !OO db with 
no grl'fL1.cr input thu n lImt requi red by ......... 

'11. B. lIaue •. U. 8. I'nlem 2AM.~2.',. N~" .. 1(118. 

FIIiUr. 1. View of rh e Type ISS::Z-B SDund _leve l 
Collbra ' "" 'n.I .. Ued on rh e Typ. ISSt · A S .. und _ 
le .... . Me"r "nd driven b y Ihe Ty pe Il07-A Tron _ 

.i.r",Ouill" lor, 
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II J UNE , 1955 ~ 

f---- J~tm'Bl 
CoItAF6TOfI WI 

,. 

.-
V' 

n~ r!>!.2-lI, 

its plwll '{"('SSOr, h:ls I)C(.'J} inrol"pol'lltcd 
'II tht, Ilew '1'\1'.: 1552-13 Hound- !.('\'e! 
Cl1lihralor. The view of Figure I shows 
liL(' tIt'W ('1)libl"/\lol", which i~ quill' simi-
1M in {,,,tt'rnal apPi.':mlUl'(' 10 the pre,-;
OW' n1(,.,I('1. T ht, interim' nll'eimllintl and 
ll("OIll'ti{'ul system. howew'l' , 111\;'; hel.'l1 
I'ompiet('iy rcde,:igllcd to oblnill:l bC't\f']' 
fr{'qllclI!'.\' cilaraCIl'rist if', This, logl!t her 
with t lie higher output fl'olll the new 
\'alibn\tor, is ,,!Lown ill Fij:tlll'f' 2. 

, r:-/ " .:',--,b'IA,T!F<o...DI 

A m inor !HlIlOyZlIll'C lh:Jt has been 
f'liminfllt..'{! ill 1 he design of the new 
j'nlihrnlfw iiJ t he frequclwy "iJift ill t he 
'1'1'1'.; 1307-A T nu u,jl"tor O"cill!\LQI' 
l':~u:;e(1 by the rcnNin input impedulIl'c 
or the old Tn> ~; 1552-A . 

'I'll £' new crd ihrllt,w ('[III he llired on 
nil the tl.-;\Hli sound-J(wel m('ter m icro
piJOIll'S und 011 n IllIm bl'r of supple
menlary micropholl t,S, Wil hOllt, lllc fleed 
for special adtllllors. T able I is a list of 
t.heS(' mit'rophollCi>, 

On Illl microphoHes in T able 1 ('xl'cpL 
the 0 .\ - 120 as installed in Ihe TYI' ~~ 

eo 
, , .- ;/ 

~ <00 <I<XI 
FllEO..£OC'f-CYCLES PER SECCNJ 

Fill"' . 2, O"' PI" cho,oclerlltl .. e f 'he ".w a nd old 
mod . 11 0' !h. u.UbfO!Of . 

1555-.\ Souud Survey M eier and the 
now obsolet.e BH2R, the e llibrator 
makes n good acoust.ic· tleal so ~hlll the 
hn('kgrollnd Ic\'e l is IH' LLHllly attcnuated 
when a ,'>3. libration i.'\ made, This fCllturC 

coupled wi t II I he h igh level prod ut'ed 
by the cali brat.or iU ijurcs tha t, a good 

TABLE 1 

MU'Tf)pMnt Wlu:rl' Ullrtl 

Shurl' BrOlh\:n! T n'l( fIS!18 ((; R T YI't: 7ii!hllO "11[lplicd 011 T YI'Il IMI-A 
Sound /'cv(·1 i\ 1~I('r,~ ; 51)-B Sound Lcv('1 MI'tcrl 

Brush TYI't; 11,\-120 (.\ s 11!t1't1 ill G H T 1'l't: 15.'»-1\ Sound Surv,·y Met"' ) 

Brush Tl'I't: BHZS (lJiiI.--d on tnrly G n ·r ... p~ iS9-A Sound Level ) 1 ~ler ) 

Al1l~' Tn'l': va:J-A (Supplil'(l wilh 0 Jl T n.: iOO- J>Z5 Dy namic i\ lirrophono 
AlISI.'tIlhlr l 

Shun' Ilrollll,rt! Ty",: 9S IlW (Xew-I.I 1.If' cr)'~t.'lJ mirropbonc. :-lot yet avaibbl(' in production 
(luantiti~8 '. 

Altl'C 21-1i/! T1'I'ES (T YI't: 21 - 1.m~ 150 nnd T nE: 21-1311-180 lIupplied with C ll. 
Tn.: 1."I.'it-I'IL ulld 'I'YI·.; 1551-1'1-11 CondclLller :'I l ictophonc 
SY~lcm,, 11 

Wellt('ru Eh·ct ri(' 1' ..... 1) G-JO-AA (1..!!1)QMUury ~land::u\1 Condelll!('f :'I licrophone ") 

l;:l'l1o~ )Iil-ml)hone (1_'1!.>or:Hory Sumdard CondelUll'r :'Ilier()phune 1) 

1\13 .... TYI'f. :\1-141-11 (ll igh Lew! Cry6uII ) liero"hOllc l ) 

'John M"'hhJl . "A ~Imlal""'" I';eo<> ~:r...,lric M,ero
"I."n~." T'dnlll\(lion« <>I ,~. I.H.K. I',"' .... ~nnl G'o~" 0" 
Aud.o. \'01 AL' I, N,,_ 11, l\o'·~ ml>er-I-'«e".I"' •• 111.:.3. 

1'1,. 7 10. 
:\moId I'et""",,,. "i!.lund ~I ............ " .. n .... , \'~I}' !till. 

u-.·tt... .. G,""..s II .. ,. K:Jt:,....,~". Sei,,_be •. 10.:.--t. 

"'" 
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~ GENERAL RADIO E X PERIMENTER " 
calibration check ('an be made c,'cn in 
vcry IlOisy ('1I\'irOllntcnt.s. 

Vnriations in ,he acoustie impt.-d[lllcc 
of the microphone will rC~Hlt in v!\I'ia
lious in the Rcoustil' [cv(li produc('d by 
the \'3Iibr8tor. For the small newer 
microphones nnd condenser micro
phones. thcsc vlIrialiolls lire small, but 
Oil tlw older crystnl mil-rophoncs which 
arc \tlrl!;cr in dinmeter. t hey become 
npprcf'inhlc. Conscqllf'ntly, the abso
lute le\'l,'1 proc:hll'cd by the calibrator on 
all." of these microphullcs cannot be 
specificd (']oocr li mn ... I db. Tests 
indi('ut<' that t.he stability of the cui i
bratf>r i~ eXI1!lIcnt., and so whnlc\'cr 
level j" prodm'l>f!lil il. given mieruphone 
I:!hould be I'('produced wi thin a few 

tenths of 11 dh u\'cr IOIl,l!.: pcrioo!'l of t imc.~ 
T he ('3lihrator has h('t'lt dl';;i!!;IH'd II 

fit laboratory standllrd eondrllS('r mi
crophones,~' T nod 1ICII('<: it:-; tl.('('Ur3I'Y 
C:\II be checked 3.!win:<1 the><c ~1:11I(Iurd ... 
In add it ion, it cnn 1)(' IIM.'d lUI 11 tranl.;f('r 
device bet,ween the labotfltor',v ~t!llldfl l'd 
:\!ld a group of less ~tahle working 
microphones, 

Wheth",!, used as a 1I'0rkiuv; st:ludal'd 
Ot' rlJo; u st uble tr:wsfcr de\';('(' ill ('011-

nef'tion with 8. stnndllfd micropholt(" 
the new T nI': l.i52-B Sound-Level 
Cnlilml.tor, becullse of its higher ]e\'cl, 
its flatter frequent'y response, !lnd its 
adaptahility to a number or different 
miet'Ophone!'l, is a valuable !lid to stu lId
nrd iz:tt ioll ill acoustic me&Surell1l'nts. 

- E. E. Gnoss 

SPECIFICA TlONS 

'nplIl , 2,0 \'I)lt8, 100 eydC!l; tolal h:umoniCIL 
II11111l nor exl't.'('(i ,V":'" 
Olilput , WlwlI ill pQ@ition on rll('. USl1S-typc 
lIIitrol)h<llJ(' W!l'1i on T n·r::.<t 1551-.'\ (ilid 7.1!I-B 
S"und-u'vl'] \II"'1(ors. the culiUNtor jlll)(lueCoJ [l, 

1I0IJutllJI'(' 1Ir(' or 110"'1 db (n.i)oV(' II rt'(('n'u{"(! 
Il'v('1 or 0 .0002 mit-mbar) lit til(' mil'l'Ophone 
di:tphnljl;lII ror nill'(l inJ)lIt tW 811L'Cified above. 

1'y/,~ 

T.rmln .. l., T yp!': 9..'lS-W mlldinr:;- POO!!lI. 
A<u ..... i.. Ite"ul •• d, 400...c:rele lII)tln~, wil h 
outpul C(lulrollurd volhn('II·r. Tbe Tv!'.: 1307·A 
l'ran;!i~lor OiIeilllllor i8 1't..'C()tnllll"hll.J. 

Dlm'n,i"n., (I.ength) 'Ih lC (dulllwlcr) 2'~ 
inrhf'll. ov/·r-nll. 
N, ' W, Jghl , H ()Utl(;t'I:I, 

Cotll' Irard Price 

1 SS2_& Sound .L, v,1 C .. libr .. t ... ....... . , •• • • • • •• • • • •• • • • •• SATn.· $45.00 

SUMMER CLOSING 
During the weeks of .lilly 2;j und 

August 1, our MallufJHtul'ing Dep!lrt
ment;l will Lx- ('I(ISC(i for \'8('al ion. 

Then> will be business M usual ill the 
S::t1e ... EIlp;in{'Cring :\nd Commercial De
partments. r nqu;rics, inrhlding I'cquClSts 
for lc('hnil'nllllld sales information, will 

rcecive our usual prompt nttention. 
OUI' Scrvil'U DCpal'l nH'rlt rcque:;ts 

tbat. because of ahSl'Il('C:l in the mnnu
faf'tlL ri llg tl.nd repair .a;roups. !<hipmcnts 
of material be st: hcduled to rellch us 
eilhel' 1I"r:1l before or delayed untilllftcr 
the vacation period, 

GENERAL RADIO COMPANY 
275 M.\ SS.\C HU SETTS .\VE N U E 

C.\MIIlIDGE 39 M .\SS.\CHUSETTS 

TELEP H O N E , Til o wbrldg' 6 .4400 
"':;"' . ... 
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