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The primary funclion of the Gcn('r:i! 
Hadio Sound~Lcvcl Meter is noise IlW:lS­

llI'crncnL - noise generated by mnchint"S 
!llld appliances, environmental noise. 
and the pr'opagatioll of noise byma tel'ints 
alld structures. With its m/llly ncccsso­
rics, however, it a lso comprises n com­
plete sound-mc:muring system, capable 
of accm utc sound-prcssul'e mC:lsurc­
ments, soulld-:.pcclnull nnalysis, and 
othel' acoustic mcastln.'mcnts. 

The latest model of this versatile in­
strument, 1'yp~: 1551-B, is smftllel', 
lightcr, and emiler to hold than its pI"I..'(I. 
cccssor' · · and. ill IIddition, hns many 
worthwhile new !cchnical fcatllt'os and 
irn pJ'OvcmcH ts. Among these III"C: 

L A Ilew microphone, for bett er all­
round performance. 

2. A new meter c ircui t , which more 
closely approxillUlt.CS rms res ponse. 

3. A nrw l'nlibration cin:- lIi t for ampli­
fier gain stund:ll'dizution, whi(Jh docs not 
requil'(' ~ power line connection. 

'F.:.l;:. 0 ........ "Tl"PE J[>51·.~ ~""d_I~"~1 ;<'le"'T." a,""'al 
,.... Hlldw II'T/_'''' .... '.,.. Vol. 211. No. 10. ~I"rrh. \9.';2 

, ''- I:. OtONo. "Th~ So'lnd-' ..... ,,! Met" . ... ''', ,\,,' Iin ~'T"" 
'1""".)' \'olnr'tl"T BOO ,\",plir", •• " a",,",,/ Rudi~ liT"""'_ 
... "" .... \ ·nl. ~1. l"n, 8. JU"""'Y. 11)51'. 

OCTOBER , 1 958 

IMPROVED 
PERFORMANCE 

PLUS 
A NEW LOOK 

FOR THE 
SOUND-LEVEL METER 

Figure 1. Pane l vi e w of Ih e $ound-h .. e l Me Ie r, wllh 
microph o ne fol de d down in OFF po , lIlon. In op"o._ 
'nll po.ilion , microph one <a n be e llh . r " ",, a . 
shawn on f,anl <0"". at .... nd lng ou,ward f,om 

"a". 

4. A new ndjllstmcnt for microphollc 
f:cnsiti vity, which fac ili tates the lIsr of 
special-purpose microphones, 

5. Improved sigual-t<rlloise ratio a nd 
dynamic range. Tlu.'SC make possible the 
lise of spec trum analyzers o\'el' a grclltel' 
amplitude rangp so that. Iloiscs wit h a 
steeper spl'c trUnl slope CIlIi be unalyZ<.'(1. 

6, Improved frequcncy "(,'sponsc, 
which pemiits incrcnsoo accuracy of 
measurement. 

i, l mpl'ov(''<i performance at high 
sou nd I('vcls; the upper li mit of meas ure­
men t. has been miSl'd and mi <:rophon­
ira have becn reduced. 

8. fmproved stability, r(.>(llIiring less 
freq\lcn t calibr:l.tion adj ust me nts, 

Thcse impr'ovcments, which arc dif;;· 
cussed in detail below, result from Gen· 
cral Uadio's conI inUOIlS progra m of de­
velopment. in tllf' field of aeousti(' mc:!s­
urcments and a lso from t he mally eon­
st r'uel ivc sllAAest ions re<:f-' ivcd from IISCrs 

of the TYPE J.j5J-A Sound- Level Meter. 

MICROPHONE 

Choice of the proper microphonc to 
sen'c as t he neOltf;;tic pickup for n. high • 
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quality but moderately priced SOllnd­
level mctC'r is no ('nsy Insk. ;'\ I nlly mont hs 
of t()sting lInu evnluating the mnny 
tYJx'S of " hi.fiddit.y" micmpholl{,S :tvui l· 
able mWil !{O int o the process. After 
tnking till of the factoN! into 11I'('ount, 

\\'e £1'('1 thut lin' Shure BrotlJt'rs TYI'E 
9SB{)9 mit-rophonc' is 1\ " U('St BlI:"'" for 
this liSt'. This microphone, which \\'(' list 
as til(' T\'".; I ,:;GO· P I , is a small Hochelll'­
s:lit,.(·ryt't:u t:"' I)C of modern dc.,.ign. It 
haa Ihl' Slime SCllsi li"ity as t he older 
TWE !lSOS, whit-h was used 0 11 the TYI'E 
1':;51-A Souwl·]'ev('1 ~ICler. It s 11('\\' d(.,­
f;i!l; 1l and sm:dl size contribute to It .. e­
spolise thai. is f;moothcr :Iud more u('ariy 
1I0ndir'eetiolllll nt high frNlllclwica than 
thllt of the old<'r micropholle find retnins 
thl' 8.:unc (fat res ponse to 10", frl'<luen­
l' iCR. Figurt' 2 iUustmtcs t he improv('­
mcnt in high-frequency r(':;I)OIIM) that 
Ims l)C('n obtaint,-d. The solid ('un'e is the 
frl'C-ficld frequt'llcy r('SpOIl .. <;<> for one of 
tilt' nt'\\' microphone!; to suunds nrril" ing 
along il s u\.is or IWI"jX'lltiiculnr to the 
plane of its diaphmghm. Tho dotted 

curve iti 11. f:' imil1l.r fr('(luellcy response for 
one of the o lder mierophoncs. The Ill'\\" 

microphone respon!;(' extends fairl y 
smoothly out to 8 k(' , with no major 
pCflks 01" VII[1(')'S. ;-'[t'uf:Ul"c melits on pl11-

ductioll quantities of these microphones 
cOllfin n t he unifol'mit.v (!." hibitcd by tl1\' 
cightl>ell microphoncs that ga.ve the n. ... 
suits l)iewfl..,<1 in Fil!ure 3. The ,.;Qlid 
cun'c starting nt 0 dt'l:ibcl Sh OWR thl' 
C weighting, or fbt, response of tJw 
THE 1551-B \\'i th til(' :\I'crflgc micro­
phollc, The shfldcd arc:l. within thetiOltL'(i 
lines shows tho mCl\sured varialion in 
]·CSI)OIlSC. The UPI)CI" nnd 10wc1" solid 
cm'ves arc the ctll'1'cnt ASA' limits fo]' 
the C weighting response of tI. sound· 
level meter. 

METER CIRCUIT 
For many yenrs American souml-le\'c1 

mf'ters built to conform to the s tnndard 

'Joh" )Ietidill. " ,\ )lini.tun' I';uo ¥.I .. ·t,ic M'<Tf'ph<>nc: ' 
T .. '~_I ....... "'tA.IRE 1'r1>/. __ ,IO,,,,,I''''' A~ VoJ 
Ali I. )';0. 6, N""~,,,IJO:.- Ilct. ... mlJe •• )9:"'1. 

' A"",.i<"<ln f:l.tln.lA,,~ A......-;~u" ... A",~.i .... n Stand".d for 
lIu"nd-lk"d ),Ieten I.". M""."r~n'eM 01 N"i8" and Other 
Sou.Klo!.7.N.3-tOH. 

flsu .. 3 . f ...... n.ld ' .. q" ... cy .uponn of Typ' 15SI,8 Sou .. cl-le".1 M .... 10 .oulld . of .andom In<ld.n •• 
(e ",.IShll ... ). A" .. aSI alld ."It.mt "alu .. 10' II mlcrophonu 0 ... ho", .. , toStlh .. ",ilh ASA 101 ... 0 ...... 
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referred to bcfor{' ha\'o used, as indi­
I'ulors, fuU-mwc I'ccliflel' meters, wit h 
,'f'1.:\ ifif'rs opcr:l t illl!: i ll t l lo low-d ensity 
region to approximate &IUul'e-law opera­
tion. T hese mCIC~ were basically aver­
ag('-I'{.'iuling indieatoN; and, althoup:ll 
tllf'Y met. the two-tOIlC tC'St for fins re­
"1>0118(', their indica lions lI"t'rc mlleh !'t;;:i',.!, 
1,0 il.\'Crngc thaH nn!l 011 Ill%t other It'sls. 

TIH' new meter circuit. dC\'cloppd rui­
(U'IC in this soulld-Jel'('] meter, while it, is 
lIot a t[!le ems inriictltor, indkates 1I1\1(,h - '. morc e\08('iv to the I'm!! vullie' than (i1d 
the pn.\,jo\;S mctcr~SJlnp l)' stated. the 
Ill'W mNer circuit .. hOWl! ill Figun~ ,I 

combilll'i; nil avcra~rcadin/!: \"ir('ltit 
with :\ pcak-WI!I!lW ,.t;l1I'ClIl! 10 (' I"('1I1e 

what we have called the "quasi-rm.';" 
iudiellting circuit. Sin('c t he I'm!! \'lIIu{' 
of most. waveforms fnlls :thon' Ihe :tvfr­
age vallie hut. below the 1>C:lk \':lltle, il 
W:I$ r(·:l.SQllcd that It l}(Irtion of th{' J:H'lIk 
indi('!l.l ion adrll'd 10 the nv('r:lgc \'n lul' of 
:~ ~i\'c\( wav(·forrn ~ I (ould result. in f11( 

rm!! iudjnt1jou I.' T his is true. but differ­
('nL wa v('forms 1't'(IU irc difT('f'Cllt nm()unl11 
of Jl('nk indicatioll to gin! the rills \,:tluf'. 
In The cin'uit shown in F igure --I. Ihl' 
rulio of H-2 to ll-I dch'nnin{'i; il1(' 
:nllUllnt of the pC'Hk cont ribution. :lIld 
one set of values willl!:ivc:m ilHl i('lliiou 
OIL mllUy :'Iiguals 1 hilt i;; n·l'.\' clo!«' tn 
r Table 1 I.>f>lnw ~howil the li('('ilK'1 

the 
!';;C:;lla ls, 

, I , 

the Jneter ill 

OCTOBER. 1951 
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PULSE l[1IC;;YH IN MICROSECONDS «(OOO,CVCl.E PU) 

Figure 1_ ... " .... , .. circuli us'" III Ty ... 
1551_8 , "lid " 'poII, e 0 m_ u.. h - 8 
" .. d -A mod_I, '0 pul ... .. f conll .. II' .. mplitude .... d 

..... 'I .. g d"'OI' '''' . 

In Column 2, the s igmil cOl1sistf-d of 
two tOIU..'S, one aT 1000 C BCt. to p;in. a 
("OIl\'clli('n1. indication on the ID(,/CI', 1(' 

other tone difTen'! from 3000 cps h.Y ft 

ff.·II' cycles and has 300:0 the ~lInplitlld(' 
of the first. A l!1!C rillS meter" ill !';how 
no fiuctll:l!iou with lhis type f'i/!:nal. 
Column 3 refers to the I w(HoIign:1 I tpsl 

outlined III the Sound-Lcvel i\let<:,1' 
Stand:trd,' 

The solid ('urv('S shown in Figure .. 
!Olio\\' thc rcspon!«' of the ncll' 01('1('1' :ll!d 
its pr('(I~·I'S.<:(lr lO pulses of COllstant. 
lu.-' ip;ht hut vHI',vi ng length. It can II(: 
1«"('11 that the 11('\\' metel' indicntl'1'! Ihe 
rlUl. \'aluc (uppcr dotted cun'l') within 
± I db until the pulSf' dUr:Hioll bt.'(·olllcs 
as shorL as Mst h that of ft sqn t\rC \\'3\'C. 

lit 1. .... nk. " 11 11""",,;~ I""", .. i,k~ 11.,..';6.· ... f .... \c 
'I ..... ,,,'·'urnb ... I'ffl<'.m,~~. '\''''~'''''f l:1""'~M"'" r"", 
/,.,."", .... \'uI.8.111.',2.111' 1ll: ..... 'O'.,. 
• Itt,oLd I' () '·,"r"',,". "11,~( •• ""","f Prak 1·"lu"f1r .... '" 
Tt.",l"", i\'M ....... I1I~o.t.,1 /1",/0" ,...r~i,..'MI". I "I :U. 
/10'., 7 . l)(\(:rp"b<t.l0,'.iI.JlP a-s, 

TABLE I 
~-

DiJft:r'ena 1.1 .\II'/t, />II/wi/iI,,,. and R JUS 
0«;"", 

Type db ,.'/',dllnfjfltl ll'irh I" mM ('hnrlflC' PO' PO' P., 
Meter at 3O'r jrlillarmollie 7'Wl'J-SiYII(l/ Sqlwre N,;" 

, I fulilion !l'1II'eII 
~~ 

1551 ·6 0.45 + '()5 . +0, 1 -0,25 
Ave 1.8 - 1.0 + 1,0 - 1.0 

1551· A 1.7 -0'- +0.6 -1.0 
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GENERAL RADIO EX 'ER I ME NTER 

This is w~J[ into th~ impact-l~ .. pe wav~ 
forms, II hie!! should be lIl('nsur('(1 using 
the Tn'f: I.J.)~A Impact-Koisc An­
nly!C'r.' Th(' TYPE 15JI-A Meter and 
ot u('r gound-Il'V{·1 meter:; do not approach 
dosely t"ilhr'r th(' nil!! or' the average I'~ 
sponsc for this t~·pc of signal. 

CALIBRA liON CIRCUIT 

All Ceneral lbdio Sound-Level 
1\lct('111 have hnd built-in c:liibrntion 
circllits for chC(ki ng amplifier I!;flin." The 
method lIsed in previous moo('ls r('o 
quir('(1 a 115-\'olt. GlJ...cydl' line, which 
often WIlS not ('onvenienl IIHd some­
tim('S Hot possible. The Hew method, 
like the old, equatCi3 the amplificr gnin 
to 1\ stahle, I'c.'listive attcrHltltOI', but. the 
method of comparison is simplifi('(1. The 
output of the amplifier with its internal 
attenuawrs is conJlocted back to the 
ioput through :l frequcllcy-tielel'lnining 
network !ind n I)rcsct cnlibrntcd nttcnu­
olor. WI}('n the nct loop g:lin is unity 
(i.e., wht"11 gaiu equals attenuation), the 
~ysl('1ll 5t arts to oscillate. 

One mij!;ht ('xpect thnt the sudden 
!!tart. of o$(·illn.tion WIWll the ('nt iellJ, 
Hllity·gain condition was rcaclll'(l would 
('!UISC Ihe meter to slam from olT down­
scale to off up .... scale. This is preyentcd 
by 8.1l amplitude limitcr in the f<'Cdback 
loop, which ('on trois the build-up of 
Of;Cillaliou le\"cl as gain is increased. 'I'll(' 
slope of the- build .... up is purpoSf'ly l('f1 
fllirly !;!<'Cp, howeyer, to mngnify the 

Fig ..... 6 . locoUolI 01 ",l«ophon. sen . lTlvity 
od j,," "'"III . 

• 

pr('('isioll of :>t'lling .. \ 5 illustr3tcd ill 
J~ ig:urc 5. adjustment. of o~l'illn.tion :un .... 
plitudc withiu the <I-db f'l p:lll AOA ' 011 

the mcter scts tim amplifier g!lin to its 
proper value wit hin ± 0.2 db [IS indi­
cated by the small triangle BOB'. 

MICROPHONE SENSITIVITY 
ADJUSTMENT 

The VCTS:.llilily of the sound-lm"c1 
meter is il1('r('8.5('(1 grMtly by the usc of 
different types of mi('ropholl('S for differ­
ent appliclltions. Th(' Ho(' IH'II~llt type 
supplied with the iuslnllllcllt is the bl'st 
all-round mir'l'opliolH..' fO f gen('ral use; 
but dy·namic typ<':; III'C u~*,fu l when long 
l'nblcs arc n,'<luil'cd, nud condenscr types 
are better when exlC'ndcd fr('(lueney re­
sponse is rt.'<luil'{'(1 or v{'ry hi/!:h sound 
levels arc encountNl'(l. 

The aUC'uuator in the Ill'W t"!llibration 
cirt"uit is calibmll'll dil'(,(·tly in terms of 
microphone ~cllsitivity from -49 to 
-01 db re 1 volt pel' ",h:lr. This attenu­
atol' is IlOl'Illflll y pn'8('t ill 0 111' laboralory 
to match t he mil'rophnllt' supplioo. T he 
1I1U131 scltin,R: is in the rCl(ion of --58 db . 

• \ .... ,M I' G. t>.t ..... ,". "'I'll. ~1_" ... mrM nf I"'(>"~I 
N', .. ~:. G,,, .. ar H. ... ,. 1.'11""'"'''''''''' \',,1. 30. No, 9. Feh. 
roal'}.III.:.4), 
ow n. 1'11."..100. "T"" n ... ," f .... " el<! ("-kin" N-und 
~I~IH C".lih .... li"n, .. G, .. -..I RaJ,,, F.I/I"''''no!",. \"d 27. 
Nfl, II, " ....... m ...... I~ 

Fig" •• 5 . Show;"g ,h. m"g" i1tllll oelion of ,h . 
coHbroi loll chick c l .. "jl. 

• 
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, 
To usc a mierophonc with n ---55 db 
tiCllsiti\'ity, nn{, mct'ely sets the mic-t'O­
phoue sensitivity adjustment (sec FiguI'(' 
G) to ---55 and [('adjust" the amplifier 
gain until the meter ll('C(ile falls in the 
arro AOA' of Figure 5; t he sound-le\'eI 
nwl(',' is then direct )'cading with that 
microphone. 

SIGNAl·IO· NOISE RATIO AND 
DYNAMIC RANGE 

One of The opcrfttillg I:harnctcristics 
of a SOUlld-Il'\'f'] meter which becomes 
impOrl:lllL \\'II('JI nn analyzer' is used is 
Ihe Lntcl"Ilnl 1I0i5(' level with rc:sp(:ct. to 
1 he desired signal. Thii; iR particularly 
true when t/)(' noise being :lllnlyuxi hft ::; 
fl. sloping spectrum. T his !!ignnl-Io-noisc 
ratio has been sul)slantiaJly improved 
in the new instrument. The I\!lcllu:l lor 
('ontrollcd by the pnncJ M:CIIlI::l.S switch 
hns been distributed throughout the 
amplifier to h ... p nil tubes ul>crnting :\1. 
as high a l'i ipml lewl as pos.o;ible and 
11('lIce tu increase the signrd-to-Iloisc 
ratio. The improvement. in signal-to­
Il(ji~ ratio und , henee, ill dynllmit· range 
is nppnrcnt. frOIll the figures in Table r I 
1)('low. 

The signnl-I.()-noisc ratio is slightly 
!)cttcr at all higher attcllllllto .. 8Cttinp:s 
t lL:U1 those !'lhown helow. The nmplifieN! 
wi ll handle sip;tlllllcvcls 10 db ahove full 
~alo on the meter, so that one ('1m say 
that. the total dynamic range of the in-

"'\ •. for ;nflUtn(,<:. th~ Gr' ....... lll ... li" Tn" IM,o..·\ ,Joct.a.~.,... 
' t~ ... t \"~h l( ·r Rn,t 110" "l'1"P~ r()(l..B &,,,,,,1 AnalyZl. ... 

OCTOBER, 19S. 

strum{'llt for nil attcllll:lto .. scttingR 
above 00 tlb is grellter thalt iO db in the 
oct:l\'€' bands :wd of the order of GS db 
over the frequency f3ngc of 20 to 10,000 
cps. 

FREQUENCY RESPONSE 

Fin'dC'sigll impro,'clllents contribute 
to a ix>ttcr over-all fr<'qllency-rc:-ponsc 
characteristic: 

II. The new microphone has n smooth-
1'1. hiKh-frCfluency response. i\lanuf:\c­
turer 's Wlcr:lllf'('S on the :dlowablc vari­
:11 iOIl in the fl><; ponsc of th!' mic.rOI)hollc 
havc bcc.11 npprc<"iably r('(IIICOO. 

H. The frequ(>lIcy I"l'Sponscs of the 
m rrge attellualol"R have bl..'t'll impr·ovcd 
and these characteristics arc more 
clo:w]r controlk>d. 

C. l\lodifio.:ations in the nmplificr de­
sign havc re:sulted ill a grcater band­
width. f igurc 7 !'lirows the n.'Sponsu of 
thc new :unpl ificr o\'cr the frC<[UCllcy 
rnnge of 10 cps to ,W kc. 

D. ~cw weighting nctworks have been 
des igned to give A , H, and (' responses 
thul COliform more c1o!«'ly to the ASA 
de:s.ign ccnh.'rs. Th(' impl"Ovcd frcqllcllcy 
dl[lnlcteristies of the IICW microphone 
justify this elTort. 

I,;. The lit'\\" indic[lting meter in the 
T nt: 15JI·B has no obscn'uble fre­
qucllCY error ill lim usable mugc. 

PERFORMANCE AT 
HIGH SOUND LEVelS 

The maximum attenuata]· setting has 

TABLE II 

B.4ND CPS 

Ty~ 1551.8 
Typo! 1551_'" 

I ... p,o~ ..... n' 

OCTAVE-BAND NOISE LEVELS DB BelOW FULL SCALE 
A TTENUATOR SETTING = 70 DB (C Weighting) 

eo- ,0- 76 150- SUQ- (({)(J. I /;.W- \?4C1O-
10,000 76 160 . .00 6W r ;Y.iJ '400 is!X) - ---

OS .. 71 72 71 00.5 67 "S 37 56 56 55 " 49.5 46.5 44 

21 10 15 17 I' 20 20.5 I 21 

4800-
IO.O{)() 

(iZ 
40 

22 
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GENEIIAL IIAOIO E X PEIIIMENT EIi • 
been increased from 130 to 110 du, mIlk­
ing the dire<'t-rt'mliug mnge of Ihe in­
slrunlC'nt 2-1 10 150 dh nhovo the r{'fcr­
el\('o pressure len'l of ,0002 .lAbar, Th(' 
nUIn{'l'Ous fnctof1l thnt ('ontriblltt' \(I the 
illlPI'fIVl-o ~igllnl-lo-lIoiR(' ratio ai!;l) im­
prove thl" ol)('ralitJn of thr inl'lrtlllll"lIl 
in hi~h sound field", Mu('h att('ntion h:l$ 
I.JC(>II gin .. n to tht' pnJhlt'1li uf k('<'pillp;' 
III{' mil'l'fJphollil' l'iguflls fit :I miuillllllll 
ill thi:-: 1Il'1\ in"lrunwnt. ;\ I i('rophonies 
dtu' It) ,-ilu'ati{JlIs lind lIil'l"II'II(' sound arc 
rt'(luced b.\' II\{' 11";1' of IO,,·-IIfJ;"'(' ('a ble 
thrnll!J:lrout the ilt ~t ntnwlltJ by impruvl'­
n1('lIl in tht, .. hock ulld \'ibmtiuJl mount­
iug of lIlt' amlJliliN ('ornpar'rnl'tll , :tnd 
by Ihe mtJulltilll!, of all lulles 1)(,1\\'('('11 
soft I'tlhl)('r plld,.;. ~1('n.""UI'('meltls mntlc 
in high sound lit'lds, hll\\l'\'I'I' , "huuld I){' 
cllrrit'Cl out with great l.::1re, tme! one 
::;hould l'xfOrd!'\(' fllfO usual pt't'('!l tllit)lmry 
IJW a.'SlIl't'l' ,1) dl'\l'l'mill(.' lhal mkn)Jlhon­
ic~ are ~It a ",:If(' 1('\,<,1. 

STABILITY 

hwr{,flS('(i l'.tnbi lily of IIt(' :unplilif'l' 
Was:1n iml>ort(l.llt objC'Clive ill 11r ... rt'(h~ 
siJ!;1l of the :<uutld-It'vd 1Ilt'1f'r. TIll' 
dlallgc {'fT('(-'lin~ the grf'3.ll'St P[1I·1 of 
the impC'o\'l'l:l !>lllhilil y is til(' uddil;lln 
of a \·oltu!{t ..... rdcrf'lwe diode, whil'h 

maintains l'oll~lanl plall' \'o!taJ!l' 011 tll(' 
first 1\\'0 amplifit'r ~tu~N! O\'{'r Ih(' fnll 
oj}(,I':Hinp; rail!!;!' M the B+ pial(' hUllet',\'. 
Olher ('otltrihutitlp; f:ldOl'S are ;n('I'f':lS('l:1 
Jl!'p:fllin' fcc'tll>:lt'k [lrtlllll(] Ih(' m!lill H!tt­
plilil'r, lIludt' possihk' hy flll inl'r(';lRI' in 
thc ~1tin uf tlt(' fll'r.;o lld nmplifif'l' .~tH~I', 

alii! ('OII\'('I1;;on of the ou tl)llt nlllp[ili!'l· 
from:l \'twuum wi){' to l\ trnnsi!!t ()r ('UH­

nC'C\f'<1 a .. ~ an Plllit, ... !' follnwt'I', 

Figur. 7, F .. qu."".,. .. spon .. of omplifl.r In T.,.IM' 
1$$1-8 Sound-ltv.1 M. , .. (",.Ighllng .",Uch .. I 

01 20 kc). 

Figur • • . Vi. ", 0' Sound_t. v. 1 M. ' . r ",lth ,,_e Po", •• 
Supply olloch. d , 

A -C POWER SUPPLY 

i3ftuerit'S llrc the nOI'I11[11 1)()\\"t'I' sup­
ply of tire SOlU tli-I ('\'(:!1 1IU.'\t'r. lI,; l;st('(1 
ill the spccificutions. A-C I)()wpr is illOl·P 
conn:-nient. for laboratory liSt', hO\\'I'\'('r, 
and the TYE'!': 1262-U A-C POWN 
Suppl~' iii zlI'ailahle for sudt 11]Jpiil'lll iOI1,., 

Thi" small power unit moulltR dirt'l:,tly 
on the cnd of the TYI' t: 15!,[-R nnt! 
connections flri.' made i)('tw{,(,1l til<' two 
by nWflllS of it IJ-I('nninal ('ollltN'lol' 
when thp sUI>!>l.\' i>i so mounted, The 
,o;upply can 1)(' opcmied fro m eilh(,I' n 
105-1 2,j...\'olt , 5O-ftO cycle lillc 0 1" U 210-
::!,iO-\'olt, 5O-GO-I'ydc line, T wo \\'1'11-

filtpred filan)l'll' SIl])plic!! !l1td n plll!I' 
"lIppl.\' !lrc provided. Riahilit,\' of Oil' 
amplifiers in th(' Tn'E 15'll-B i!ol !'-IWI! 

Ihll.t norm:~ llin (' \'olla~e v:\ri:l, io n l':lU";l':' 
negligiule ch:ln.lte in nll'tl' r rending. 

CARR YING CASE 

Tht' shielded nluminum cabinet, fill­
ishl'(l in dark~grny crackle, is fl rllgged 
!lnd durable etl.n-yinp: ('aSf' II'lti('h alTords 
adequate protection to thc interior cl<,-
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• 
nu.mla, To m!lkc field usc of the new 
m~tcr 118 convenient !'IS l>OSsiblc, ho\\,­
c\'cr, an cvt'r-rcady type lenther cHl'rying 
(':lSC is now available. ThiR eaS(', the 
TYI't~ lJ51-P2, is illustmlt'd olllhccon'r, 
prolects the 8Otllld-Jcvcl metel' ill tru nsit., 
IUld pl'o\'id(~ a h:lIId," ('arfy ing hundle. 
With tlw loug st rap phH'cd ov()r the 
IIhollldl'r , th.- il1stnull<>nl Ctlll easily he 
('((fried and can be op('rntl'{i with(lIlt 
r('mo\'ul from the CIl:OC. 

ACCESSORIES 

Th(' full line of nccessories for the 
A-model sound-level met er CUll be liSt'll 
I'qunlt,v \1'('11 with the lIew model. Tht'se 
include l\coU8tic ca librat.ot', dynumic und 

OCTOBER , 195 • 

condenscr microphoncs, vibrntiou pick­
lIl), and spectru m :l.lUliY7.('r8. The new 
sound-Ie\'t't mctf'r uses II different lype 
of plug-in counector for Ihe mil.'r()­
phonf', and lUi adaptor is furnish(>(1 
with each uccCSSQry instrumen t t hat. 
requires it. 

Much thought :llld ('tfOl't huxc gOllc 

into the d(~igll of the Tl'I'~; 15.:;1-13 
Sound-Levcl Meter .. \ lIew look fwd 
impro\"(xl l>Cl·fMmullc(' h~I\,C r~ull('d. 

i\I~ ' hnll icnl de;ign :md hundling l':lS(' 

have heen carefu lly ('Qnsid(·rcd us w('11 
:18 d('("1 l"i (':\l lInd :1i __ OU81 ic:nl p('rforrn:ulC"c, 
Tit..: Tn'!:: IS51-U i" 11 hig 8 1f'p (01"\\":11"1.1 

in sou lul-lcv(.'I-lllclcl' dC8igll. 
- I::. K liROSS 

SPECIFICATIONS 

So .. nd-l ..... 1 ReIn"., J~rom 24 dh to 150 db (rc 
0.0002 ulicmblU"). 
F .. q ... "C'J' Cltoro<l .. i.uco, Ally one or f,'ur n. ... 
~poJ\" chJlr9.Ctcri~tj!'lS, A, n, C, find 20 kl', rlln 
I'll' IJ('Jt't:tl"ll by II 1»111<'1 s\\·il.Ch. 

Thr A RnJ B wf'i~hl Ing pusi! i01l>l 1<1'I'I"')lCi­
IlIlite lilt' r('O;IlUIlilC of the cur W "Uft' t.onca 
n,fl'rrl"(l to n 4(}.db It'wl [In,1 n 70-111> kvd, 
~'ll('('t i \'\'l y, "I 1000 Cp". 

• 'h<l C wf'lghti!11l; \Jrov idca uniform n'~IMln!;(l 
l{l III! frl'<IUCII!"il'tl " 'it lill thl' r:lIlge of lh.' rnirro-

Ilholle, T Ii" ('hll.rW't.eri.;1 Ie i"l \lSf"t1 fur nWMurin!; 
ugh eounu levels, for rne",II\lrilllC SOUlid-pI1.'tlilUTC 

kv<'l"l, or when thp iU:ilrUltlllnt ill Ibl.".1 wilh rill 
;lnul}'~rr. 

The 20 k(' IlO<IitiOIl nUowol \h., U~, of lilt, l'Om-
1'1('\(> f"'QuI'lIe,' n'l!potl>K' of the ,;o"ltnll-If'~'('1 
lIll'lcr'" nmplifi('r, ... hil'h i~ ti l'll frl'TIl 20 ;. " .. 
20 kc:, l«) thnt fflml'''·t(> \lSI' '·lUI bt, Inad" of 
,,·iut"r.\IIj(t' mieNI,holll':! lIueh III! llit, Gl'rlf'r:t1 
Hildiu Tn'.: 15SI- P I Condenser MienlplioflC 
~)'~t"mg. 
Io\lcropl'>on., Th(' rnil,ropht>lle i~ II hi~h-tIIUllily 
It.wh('U~ul-(·ry~t!l1 dilljlhrilgm 1,YfJf', C,n­
dl'''~l'r nnd dynlullie microphonC>!l nre l\vr.i!lIbh .. 
M :I~"(,:eswrjl'l:l. 

So .. n ... l .... 1 Ind lc .. tlon, Th" sound IcvI'1 il'! iudi­
(:fIl(·tI by the lIum l, f the ft'adill!« of tlw melt'r 
rulll tlttt'llwltor ilwitph. The t-Ic:\rly mllrkrd, 
Ol l('n-.;l'lI.l(' ml'l('r NW.·1'!l :t. ~"lIn of HI dll ,,·ilh 
rl'l.lilmltlon frum -(j tv 10 duo Th.· nUt"uuatur 
III '·lIlibrl'ltf't1 ill I(}'dh iltc~ from 30 to 110 db 
1liX/\·e the IIlandll.rd n'ft'renl"c 1(>\'.-/, 
Output, An (lUtl)llt of 1 volt aerol;.<l 20,000 0111119 
(whl'u the I,:lnelmrt('r ill nl fuJI 8\:1111') i!t II\'Ril­
nhll' nt nn output jllrk. Thfl output.enn 1)/, u",,-'(I 
It'l drive frequency Imllly:terl!, rec.:urdl'l1\, and 
',~e illogruphl!. 

M" .. Oompi"II' TIlt' JllWd Inl·\'<'r IS providt'{1 
with ~wo dilTt~rcnt damping ... harlU"t('ri~tiQl. 
sl'iet'tt.,<1 Lv n lIwilrh, In 11.0\ P'NlT ",'sil ion, Ih,' 
m,'h'r bnll'-l,tll !Ur;l"l.'I' "'Ith Ill" ,·urrt'llt ASA 
ilt:\lldan!s. III the ttl,O" ,,(J~ltion, the owtl·r III 
ho:'ltvily d,unped :lnJ i"di('tl'~, for l'asy ",·ad­
ing. t ho; ~v~'rage level of rnllid ly Ourtu:lling 
lIOund~, 

C .. ljbr .. tion , i ntt'nllll nlf':ltlR :I"" Jll"twid.'(! for 
IItiUldn rdizing the l!l"L~i t lvity of Ih(' eJ(>ctrielll 
I'irt"uil.$ in the I!O\lIld-lc\·rl mt·l('f. Afte r ~tRnJ_ 
IIrlli7.!ltioll, tilf' nc('uruo'y of ..ound-ltvl"1 mt'tIIl­
urenwnts, l1l:I I.Opt·cilit."(1 ill ASA Iil:Ul(hLrdll, ill 
wit hin ± I db fl)r nverHj(I' IUl\.rhirwry n(\i~. 
Th .. • Tn't: 15,'j2-1I !ifolllld· L",wl Cnlibmtor ill 
I1vnilahlf' for rnnkinll; I)('ri(.dk Ill'()u.·llic eht'('ks 
on the (lv"r-all calilmltion, inrluding mirm­
IlhOllt'. 

T.m .... oru .. ond Humidity E"",., Ht'ndill~iI nrc 
i"d~'~II.'nd('nt (within I dli ) ()f IA'm~rll1urt' :md 
hUllllllily <l\'er Ilormlll r:lng ... ~ ,,r r( ... m ('()IIdi­
tifln~, 

Pow •• Supply: Two I !oIr\"olt ",i7." D fl ll.5hlight 
("ell._ CHII)'ovl\.r 2LP (lr ('{(Illvnlcnt) lind WII' 

67h·v(\II Ilurln-~~ XX45 battery or l'<juivu.\l"nt 
fir\! sUJ'l.Ilil'l1. Thl' '1" \'I't: 12ti2·B I'owl'r Supply 
fur II .... · (1J)Cf1ltil)!I i~ lI\':lilllhle, 

t .. b. Co"'pl, ,,, , nll Fl)ur Ra.\'t!Jl"011 CK-512-AX 
ftlld two HUfl hl'Oli Cn: !HIS IUbt.'iI; nllll nCA 
2~ 105 tr'''I;;.~tor. 
Ace ... ori .. Suppli.d, TcJc"holll\ plug. 

C .. bin. ' , Shif'ld" .1 aluminuill cabinl't, finished in 
r;rny crl\.Ck](>, whi('h _r\,("$ M fI oonv('Ilient nnd 
rU.IU,"I"(i curryi,l!; CliSt'. A 11'1It1wr cl\rrying Cl\!e 
ill IIVllil::lbll', whkh permits op.-,rntioll of the 
inslrlllllcnt wilhou~ rt:movnl from t he ensc. 
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GENERAL RADIO E X PERiMENTER ,. 
Dim.n. ionlO &,und-Icvd meter I)nly. (dl'pth) 
OJ.i x (Il'lIglh) 9 1$)( (width) 7U inchl'~, over.. 
illI"with n-<.' power ,mpply nltndll'd, OJi x 
12n1 x 7 Vi inchetl. 

Type 

1551_8 

N.t W. '9hl: 7 pounus, 10 ounres wi th hll.l,t('ri['Jl; 
9 pounds. 1\'lth a-o IJ01w'r ."IIJlply; :)-,. powcr 
~(Il)ply only, 2/101111, ,,. 8 vI,noe:;; Ic:.llil'r CII8C, 
2 JIOlmds. 

Co<lr Word Price 

ht ,,' R. p'oum.nl 8"n.,i ••. _ .... . ....... .... . ML.\IICM)'MT 
$395.00 ,.,. 

70.00 
20.00 

1262-8 
'S51_P2 

P" ... . , Supply . ...••......••....•...••..••. ... 
L. ",h. , CO"'finD Co •• •...••...••..... .. .•..•• . 

M .U;!.Y 
CAJ.YX 

A THREE-TERMINAL PRECISION CAPACITOR 
Th!! normal conl'tl"uclioo of the TYPE 

722 Preci:-;inn Capacitur is with the rotor 
grounded to the framn nncl pand o Such 
I'onstrucl iOIl gh"('8 whnt. is lIol"lnlllly 
rcfelT{.'(1 10 as a two-terminal c:1 pnuitor , 
wi lh one tf'rminul cOlln('('.C'I..i to the 
I!;l"OuJld of the unit und, in tum, to the 
ground of t he mcasul'ing eil·cuit. 

In some measuring circuits it is neces­
sary or desirable to have both termil!Uls 
of tile v:lriabif' l'!\pncitor at other th:\II 
ground potential. T his is t.he S<H:a lled 
,hn.'C'-tf'nnizw l con:->t nlctioll l ground be­
ing the third terminal. We have huilt :i. 

gn'nt m!l.IIY C:lplll"itor.'l (I f lb i8 type Oll 
sp('Cinl o.'dt' 1" in the past, and in l'ccent 
years thr- intemst in this type of ('011-
!,\tl"udioll has been incl'ea;;ing_ The TYl'~: 
722-CB, a thl"ec--tel"milU\1 ca pacitor hay­
ing a I O.jO-~~f mllge, is now ofTere<1 as 
a Alock itf'm. 

For capucitullce mellSllfcmcnt. three­
tce-minal standnl"dfl hn\'e l-Ntain definite 
advuntaglls. the most. obviolls of which 
is the relatiyc frCl"'tiom from the prob­
leln of It'lul C'npncitancc. In t he thrct. ..... 
"'\"Iniunl ('onstnl<-t iotl, the rapneitllllc(' 
of leads /11 IIrQllIW dc){'s not aff(;t.-t the 
dil'ect ,-upacitancc betwccn rotor and 
Rtlltor. T he capacitance be/wren lcads 
can be elimjnnted by shielding of:1t. least 
Oil{' terminal find l('ad. When this is. 
1'1011(" t'omplcfefrecdom from ie;ld capac-

itance problellis is insured. TheorNi­
cally only 011(' terminal and lead net.xl be 
shielded, but in certain illslanccs it m:l.\' 

be ad\'antagcous to shidd the low 
t.ermin:ll as well as the high terminal. 
For example, in a cil'cuit where the im­
pedance of boLb termina ls to ground I;; 
e-eiativel,'1' high, e1ecfl"Ostatic shielding 10 
guard against pickup will be necessary 
on both leads. For this l"e:u;Dn c01\xial 
terminll ls ("1'\"1'£ 874) arc provided for 
both !"Otol' and stalol' COllnections in the 
Tnt; 722-CB. 

A second C<lually important ad \"!ln­
tagc of a tbrC(.'-l erminJil I:apacitor is thai 
losses are definitely lower Ihnn in a, t \\"tl-

1erminal capllcitor of s imil:u' construc­
tion. The losses in the dielectric sup­
porti ng fl, truclul"C, which in the two­
terminal construction arc in par3llel 
with the dcsin .. 'f.1 capacitance, appel\l' in 
the terru lllal-to-ground capacitancci' ill 
the thrcc-termimtl construction. In tht'­
ory ttl l t he dielectric losses can be placed 
in I.crrnill:l1 capllci1 tlllCe, but lIctually in 
typical construction there mlly be some' 
l"('s id unl fringing fi e ld hetll't'i:n rotor und 
slaWI' whieh passes through solid ciiC'let­
trio material. [n the "/'''I'E 722-C'B tIl(' 
1"0101' insulatioll is completely shield ed 
and the slat or inslliation is suffieiell!l.v 
I'emonxl fWIll the main field so that 
residua l losses f!"Om this cause am ('x-
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tl'cmeiy small. III addition to Ihest" 
extremely low lo~<;ps from di('ll)cil'ic 
i'Upports, thcl'~ m:ly be some 105."<.'" ~l 
the sllrface of the capac-itol' plalL'S. and 
the!"c ute (:Vl'll detectable 105.'1<..'5 ill air, 
bulh of wili,'" depend gl'~~[ltly upolll'cb~ 
tive humidity. 

III the I.wo-tf't'miflal comiu'uction, thf' 
TYI'~; n:2 Precision Capaeitot' h:ls n 
DoCo product of O.O:3j.1/tf, ,·ot·r·('~potldiu~ 
to a dii;Sipatioli fndOl' of 30 x 10 1\ :11 
1000 }lllf and 300 x 10 .... \ at 100 1lJ.<f. 

lac:dly, such a cap:U'itor ill t he thre<.'­
tf'I'mi'Hli constJ'lI('Lioll ShOllld hflVf' lossl's 
at all >:l'ltin,!.!;s srnall('1' lh:111 t il(' loss ttl 
the 1000-/.<J..!f ::letting ill Ihe two-t.cnninal 

OCTOB E R , 1 9st 

construction . .i\i(>ilsurCnll'nls show tll!IL 

there is actually 1\ .<l ligh t tcudCllCY for 
the dissipation ft1ctor to riRe :H l()w 
cllpllcil!lnc(> ,,(It t illg. The iIlCI"C:L'll'<.i 10';'-;l's, 

which result WitCH th..: t'(lgcs of 11m­
rotOr tlml stilI or plates tlr<' ill dose 
IJroxilllity, an' pr(l~um:tbly cllIlsed hy 
the IOcllliz('t] high I'oltage gl':ld iclllS 
Ht the J'l'1ativC'lr shat·p ooges of t lw 
pJ:1 t.es. 

The measuJ'ement of dissip:ltioll fac­
ton, in the oroer of a few tens of mit·J'(}­
mdi:l1lS is fairl .... difficult , !llld most COli­
Vl'lltionnl Ilwllsllrinp; tf'('hniques have 
IIIlCCrl:lilltif':' of t lw S!llllt' J!;l'l1enll order 
of magniiude. Wc odil'Vf>, howevel', thaI, 
undCl' fa vOl'a])lo condi t iOI1~ OUI' m{·HSl!J'l. ... 
Inenl of dissipatioH factor, IIbm,!!; a 
sub;;titll tion \cc!ltIiqnc with 111(> TH~; 

7 Hi 13 !'id~c, ha:; all ahsolute aCCUl'l\f'.\' of 
the orciN of 10 mieromdialls. Allowill,!.!; 
for this HllelJl·taiZl t.y of n1ca~UJ'cml'l1t, 

lhe 'I'YI'~J 722-CB i$ rtIj(·d :l..S h:n'ing n 
dis.-;ipnliOlI facto!' k'$;; Illa ll :")U ITlWl'I)-
1'1.Idi:lIIs at all seLling;; in the lirll'al' 
enpaeit:L1lcc r:lngc. 

5ill(·c. ill the thrl'('-tcrmin:ll (:on.<; tnlc­

tiOll, t he statol'-to-~r'ouHd e:Lp:ll'it:ul\'(> is 
c1imilltllcd from the (':lii bmted \'nl\lf', 
a tOWf'1' millim\lm Vahlf' of cap:wi-
11I1l('c r" 'S lllt..;. flnd linea!' c:l!it)l':\ti()11 
tO:l lo\w'l' \'aluc is pos.'l iblc. T he H:wful 
dir·('<:t-l'(::ulillj! lillt-fll' 1':111A'(' of the TYPE 
7l:l~CB is fl'wli .,0 ~~f til 1100 ~~f. 

- 1 VAN G. EA~'I'ON 

SPECIFICATIONS 
Capa~ila"~e R"n".: D irt'c t reading Otl drum :ltld 
dial. 50 iJ.iJ.f to 1100 iJ.iJ.f. 

"~~I/.acy, *1 j.!j.!f or ±O.I %, whidH'''l'r i~ ltH' 
gr(' tl l .. r. 
Ca"eelia" Chart: A torn'dion <'11:\1'1 16 S UPI)Ii~t!. 
!{lI'ing f'Urr,·('tiu!lS ll~ l1lulliIlJ(-'~ of 100 j.!j.! . Thl' 
'\("·lImc.V o"l"il1<"\ I h rmrgh I he u_~" of Ihis I'iwrt 
is * 0.1 ~(or ± 0.4 ...... r. ,,·hil'lll' ,,(-'r i~ rill! grl'Hter. 
for dir,,!·t t1l (-', ... urNfl!'Il ti!. For (:[\pu~'it'IIl"(-' tlif­
f"1'l'Ilf'cS, lh(' ,l('('ur:oey is ± 0.1 {,'iQ or ± 0.8 j.!j.!f, 
whidwv.·r i~ rhe gr, ·f.ll'r. 
Wa.m C"".cll"n Ca libra li ,,", A !~lfredioll f\ir the 
~lilChl fl'!l.it!ual """pnlri"ity of Ihe worm driv l' 

,·tIn be supplied at I'xlru (·har~l·. Ttlt' IItI'uru!,), 
aft('r \\',)rm "urr('('1ion i ~ 'Lpplil'll i" * 0. 1'; (IT 

±O.I j.!j.!f f,)!' tot,,1 '·"II: .dtatl(·l' ""d ±O.I ~~ or 
± 0.2 ...... r for c:lplicittllU'<.' di!T('I'I·lIr,·~ . 
DililpOI;a" Fo.I"" 1""-',,>1 tlmll 50 x 1 O~. 
MuimumVolla"e: 1000 volt.~ 1"·lIk. 
Ruidual lnd ucionce: EffN'livp S1·til'" indlH"I:tllrf-' 
i ~ "I'proxim"t(>ty O.Oti ... h. 
Seri .. Reti",,".e: ApPfO)ximuldy 0 .02 (Ohm "t 
I l\I ('. 
Tem p.rotl/.e Ca . ffi,ie nt of Capacitance, A1Jpn,xi· 
mlti!'ly OJ)02 ": p.'r d"gr('(' C"1I1 ilCr:\(k fur ;;mult 
ll'lnl'!'nLhltl· t'h ,..nl:l;'~. 
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~ GENERAL 11,,010 fXPlIIIMINTI!t 

A.(uno.l .. Suppllod, '1""'0 T"PE 8io1-C6S Cable 
CoIITH"("WI'!'. 

To.mlnals: Tn'.; 814 eoRlIinl Panel CoIUl~h)l'3. 
1 n nddition, n jack-lOll hinding I)()st i81)rovIJl'd 
11.>1 nn uJtl'rnlll(' ground oonnl'Ctioli. 
Mo""tl"l: C:lp..'witot j" m.lUnl{'(1 011 fin nlllmi­
nUll! pllIIcl fini~l\t'd in bl:v. k l'rlldd('In<'qlV't nn,j 

" 
enclosed in Il ~hit"IJ{-d hll.rd,,-oo;j ('l\binet, A 
"'ooden ~torng., ('1\11(' ''-Ith cnrryilli( hWldlt' i~ 
~1I"plicd. 
Oh .. onl;onl: Paw'l, 8 x 9 1g inchl'1>; d('plh, 8Y~ 
inches. 
N., Waigh .: !l1K)u t>d~, 10 /)unl"('!t; 17I)1'lInd ~ with 
l'sl'Tying ClL..;,('. 

T/J~ 

722-C1 

C()tk Word I>~ 

T ,.." ill .. n C .. ,...dlor ...... -.-.-.. -.-. -.. -.-.. -.-. -.. -. -.. -.-. -. '1-' l·"'IO~."--'--"Co ' .00 

COMING EXHIBITS 

PATENT OFFICE SPONSORS EXHIBIT 

To promotC' til(' roll' pbycd by inven­
lion :111(1 th(' pnt('lIt. !'iyilt('1ll in til(' de­
H'lopm('IIt. of th(' ('I('('trical and lhe 
f'\('(>troni('!! indu!';triN:l, thc l'. S. Pat('nt 
Oflicc hils invited ~ixt('('n companies to 
pllrtil'ipatc in nil c:>ohi!>it to be hcld in 
Ill(' !\I:\in I.ohh~' of tlU' DcpnrtmC'nt 
of Commercc Bu iltlinJ(. Wll.shin~ton , 

D. C., Ol"lohcr 13 Ihrouf,!:h XO\'('mlX'r 7, 
19.iK 

.\mong thost, ('xhihiling will hI.' the 

Gcneml Badia Company. Our di~p[:lY 
empha.<lizes th(' in\'clltion, palt 'JltillJ(. 
devclopment and impro\'cmcllt, by (:('n­
('rul Badia, of the variable autOlrnn:t­
former, whil'h this Company malluftu'­
tur('ti nnd markets under the tmde !lam(' 
VAHlAe. 

WC' ('onlin ll y in vitC' HX /~I:.'RI­

.II HSTEH r('lldC'NI to \·i" il tllio; and the 
many oth(·r interl'Sting disl>lnys lit this 
exhibit. 

NEREM - THE NEW ENGLAND RADIO elECTRONICS MEETING 

l\'EH E).r - N('I\' Engl:uu.l's annunl 
eiC<'trQnics COl)v(,ntiOIl !\nd 8how, SPOIl­
>«)rN.i by lh(' 1\0:-;tOIl and Conllt't'liC'ut 
\ 'nl1('y Section of the J n E. will 1)(' held 
:ll !\leduUlics Building, Boston. l\m·('I11-
her 10 nnd 20. IH:iS. Ali outstanding 
\(~'hlli('!l1 prop;nun ha" 1)('1'11 [I!Tanp;N.I, 
am.! IllOZ·C' than IDO ('xhihil(J1"lI \\ill show 

t hl'ir products. You will find it. worth 
while to altC'nd this OlllSltlJl(ling m('('t­
inJ(. 

Gpll('r[li Badio, in Booths 1;),'3 zmd 
1.11, wi\1 h:\\"p nil display the 11('11' instl"u­
ments that you hal·P read about in thl' 
paJ(C'!i of 1\1(' I;'XI-'ER/JIE.\'Th'H Ihii'l 
yC:lr. We hOPl' yOll will drop in to St.">(' liS. 

General Radio Company " 

.. '::, ... .. , 
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