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DR . BERANEK BECOMES 
CONSULTANT ON 

GENERAL RADIO 
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.DR . LEO L. BERANEK , Associalf' Pro
fCi'Sor of Communieatiolls Engineering 
ulld TcchniCfll Din'ctol' of the Acoustics 
Lahoratory at the :Massachusetts Institute 
of Tecllllology, is now n."~ociated with the 
Geneml H: adio Company as a cOllf"ultant 
on ll.cQm;tiClI! problems and the design of 
:lColl~li('al mc:\suring cquiplncnt. He wi ll 
work with a devcioplHcllt group in the 
Gem'raJ Radio EngiJlC£'ring Department, 
headed by Dr. A. P. C. Peterson. 

Dr. Beranek is a native of Cedar Hapids, 
lawn. He received hi .... B.A. degree from 
Cornell CollCb'<l in 19:30, his ~LS. from 

Harvard ill 1937, and his S.D. from HUl'v:wd in 10·10. After tCllching 

MISCEI,I.ASY ..... 8 

phy~ics and communi('ations CIl
ginC<'ring at Harvill'd, he bcC!HIlC 
Dirc('tor of t hc E\l'ct I'o-Acollst ics 
TAibomtory, :lll OSHD proj('ct, 
during the war. For h is work ill 
thiJi Iabonltory, he rc(.'eiycd the 
Biennial Awnrd of the ACOllsticnl 
Hocicty of Amcrica in 19-14. In 
1945, hc becHlIIC dircctor of a 
~econd war laboratory, the Sys
tCIll:'! RCR('U\'ch Labomtory, which 
dealt with psycho-ph~i('al prob
lcms cncountered in the com billed 
OIX'l'atioll of I'tleitu', radio, tele
phone, and plotting instruments 
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QlNElAL lADIO EX rEllMENTEI 

Oil board ships during combat. After the 
war he was granted a Guggenheim 
fellowship to study and do research in 
the Hekl of acoustical materials and 
auditoriulIl design. 

Dr. fiC'ffl.nek is a member of the 
Editori:ll Board 11nd a Fellow of the 
Aeousticnl Soci('ty of America, a Fellow 
of the American Physical Society, a 

, 
Senior I\lcmber of the [nstitute of Hadio 
Engineers, and a member of Sigma Xi . 
He is Chairman of the American Stand
ards Association Sub Group Z-24B on 
Fundamental Acoustical Measurements, 
and is co-author of a book published by 
NDRC in 1944 entitled "Principle8 of 
Sound Ccmtrol in A irplane8." 

A FREQUENCY MONITOR 
FOR TELEVISION VIDEO TRANSMITTERS 

AND OTHER A-M SERVICES 

The increasing demand for a fre
quency monitor for television video 
channels has resulted in a redesign of the 
TYPE 1175-A Frequency Monitor* to 
adapt it for usc at frequencies up to 220 
megacycles. Originally designed for a 
top frequency of 150 megacycles, this 
monitor couW, with only minor chanb'CS, 
be made to operate satisfactorily on 
channels 7 to 12 of the television band, 
covering frequencies between 174 and 
216 Mc. 

.For television, all increase in crystal 
oscillat.or stability to +0.001 % is neccs-

sary, and th is has been accomplished by 
changing the design of the oscill ator cir
cuit and controltin g the temperature of 
some of the oscillator circuit clements. 
Provision has been mnde for hannonic 
tuuing at higher frequencies , but other
wise the monitor is unchallged in its 
funct ional arrangement nnd operat ion. 

The new model is now in production 
and will be available in two modcls: 
TYPE 1175-B for monitoring a maximum 
of four channels at frequencies between 

*C. A. Cady." A V ....... til .. M(>Ditor f(Or U",I,..,'D I.e to 160 
Mopey_I.," B .. ,....."'ml •• XXI. 9. Febru&fY. 19( 7. 

f i9ure 1. Panel vie w af the Type 117S.' frequency Monitor. 
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• 
1.6 and 162 megacyclcs; and TypE 1l75· 
fiT for monitoring a single chnnnel at. 
frequencies up to 220 ) Ie. 

CIRCUIT CHANGES 

Cry,tal Oscillator 

The cryatal oscillator circuit is OIiC 
dCYC\OI>cd in t he General nadio llloora
tories specifically for usc in mon itoring 
where u high degree of stability and 
reliability is required. It dilTers from 
older types in one iml>ortanl respect: 
no tuned elements nre used in tbe cir
cuit except the crystal itself. The crystal 
operates much nearer to its true series 
resonant frequency than is possible in 
conventionnl circuits, a.nd tbe stability 
achieved is correspondin gly higher. Fig
ure 3 is an elementary circuit diagram 
of the oscillator. 

The oscillator frequency remains well 
within the FCC specification of 0.001% 
for long periods. The results of several 
test rUilll nre shown in Figure 4. 

Anyone of the four individual crystals 
can be seleeted by means of a panel 
swit.ch . Each crystal pos it. ion is providf'd 
with all indcpo.Jldent freq uency-adjust
mcnt capacitor lucated within the 
crystal oven. These ure ac(:essible from 
within the illstrument by removing the 
rear dust cover. The frcquency of each 
crystal may be shifted a maximum of 
±7 ppm (±O.OO07%) by means of 
these adjustments. 

The temperature control system has 
been improved to meet the in creased 
stability requ irements, and the operat
ing temperature has been raised from 
SOO to 60°C. 

Crystal Buffer Amplifier 
Improvements have boon made in the 

crystal buffer-amplifier stage to iocreM<l 
- the production of hannonics, which in 

tu rn provides fo r more reliable opera.-

SEI'TE M IIER. 1 '41 ~ 

,.-:-~ , \P : ~ L-

" " " 
'0 
" 

fio .. re 2. Elemenlary sd\.maIJc drcwll of tt.. cry.lol 
aKilialM. Th. uy.lol op.rol.. only . Iightly off 
reoonan<;., 01 a ".qIHn(y wh, .. III Indwdiv ... act
onc. i. equal 10 the r,adonc. 01 th, Iwa ( apocilotf, 

tion in the high frequency ranges. Re
duced coupling to tho oscillator increases 
the frequency stability. The external 
CUYSTALOUTPUT temlinais are no longer 
directly coupled to tbe crystal oscillator 
itself, but are now fed from the cathode 
of tbe buffer o.mplifier. Extel'n al load 
impedances placed acro'>s the C In'STAL 
OU'I'l'UT terminals do 1I0t ro:lct upon the 
oscillator frequency. 

In order to provide for multichannel 
operation, with the resultant wide range 
in crystal frequclloiC8, the coupling be
tween oscillator and amplifier I~ 

aperiodic. 

Mixe r 

The usc of a ll11lllaturc-type mho!' 
tube has resulted in impl'oved operation 
at frequCJlcics ubove 100 1\10. Wi th 
reduced lead inductances, it is possible 
1.0 provide serics·tuuing adjustments 
which are effective at the higher fre
quencies. The coupling capfl.cito~ , which 
are variable silver·micfl. un its, can be 
t.uned to resonance and thus provide 
greater sensitivity_ The tUliing of these 

+ 
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('ir{'uits i~ f('lutin' l:-.- brund 11I1t! dlM'i! not 
lim;1 t,ll(' monitor to ~in~I('-fl,t'qtll!t1t'.Y 

tll>eI'[li ion. At i hl' Jow-frequC' Ill'Y ('ntl of 
illc runw. til(' l'Qn!iell :-<('ri'I h:w(' little nr 
no j,lTI'('l a.nd can l~ Jc·ft ;;et at lhe 
lI1a:<;mUIJI po;;ilion. 

EXTENDED RANGE MODel 
- TYPE 1175-BT 

A n' IRlh'ely minor dlil.llgt' in the 
monitor II ill l)('rll1il it to 1)(' operated III 
r,.t'quCIH';(,.~ lX'twt'clI 1(i2 Me and 220 
~I c. By tunillj!; Illl' (·I'.\'stal bufl't,1' ilHlpli
fi{'r 1'0 Ihnt it opl'rntc." M 1l tripier, Il 

('OI1::id{'rllhJ{' intt"1'a."e in tlI'l'r-nll :-<t'II"i
tivity ~ltlt:; ulld ndr'(111:ltl' crYl<.lal
h:l\'Hlouil'" 111"(' prol'idl'd for 1'IX'r:l.lioll 
up 10 220 ~k 

Bel':III"'" till' t uniug: I)f the cry.~I:tl 
Imffl'r-nmplifirr {'fin hI.' l><'t for only Ollt' 
fno(juf'IH'Y fit :1 timt'. til(' monitor bI.~

N,uWi'. {':;'''Cllt i:dl .... a singl('-<'iuulILcl tit'l' i!'t· 
whcl1 f: t1 opcmlt'd. Whill' th('l"c I!' !\ 1'1111-

l'lidcl"lIhk rtln..". of llrijusllllCllt on the 
Imffer-amplifiC'r t uninJ', the luning ('ap:lc
ilor ;!l u('('i'I",,,ihle only rrom wilhin Ihe 
;nMI1IIlIt'IIt. 

TelEVISION VIDEO TRANSMITTER 
MONITORING 

The '1', Pt: I 17f>- BT FN'qu("IIl',Y ;\I rllli
lur, u;;.cd in l'fULjllllf'lion with 11i{' 
Tn'g IliG-A Frt'qll{'Jlcy ;\ Ic.tl't". will 
prol'i<i(' :L ;;; impll' fl1Lf1 C'oTH't'nif'lIt 1ILt'lIn ~ 

of dlH'killj! till' canil 'r frt.'(Ju("I Ley Hf IUIY 
1C'If'vi5ioll I mllllTlliuer operal illg in rillm-

• 
Tlt'b Xo. J to 13 itlt' lu ~i\'C'. For tllii' lI~e, 
an cxtet"tul1 plug-in filtf'1" unil is pro-~ 
\' idf'd wlLidl climinates the pi ctur(' lillf'
frequelley of Hi.750 t'y(' Il'>: " Thi!' ('0111-
POIl('Il\ of Ihe video l11orllll:ilion !< if.,'1If11 

mu:;t 1)(· lll!cTlu;\ll,d in order tt) pt.'rll1it 
limper f!1X' I'al;oll of the f I1'qLH! II('.'· m('it' t·. 
A lOW-1m"" fill",. wilh II 12-kc I'ut-QIT 
frftluc!l('Y a('eolll pli~h l'l\ I he dC';ojrt'{1 
J'('Sllit. 

The monitol" 1m,. :1 I1U1Xi11lulll operal
illg ranJ.:(' of ± 12 h frultl lile ttE;o.iJ.:IlI'd 
{'IIl-riN fll'qlll' rlf"Y II'h('1I till' ('I"y:;.tni fre
quency il< ~L'I{'ded fO I" 1.(' 1"0-b(·al 01)('r8-

tiOl1 tIIJ(1 liI(' filter IIILII i8 in:serted. Tlli" 
i .~ l'qu iv:i1('JlI 10 :ilJOui ±o.oon% 
tull'ntHl't' at the hi~hl'l'Il t'lInit,!" fn'· 
qUf'!IL·." mn~'\' lind thll>l ll1"1widc8 l<llfli
d ent rHIlJ.:(' heyond till' FCC rt'quII1'
Ill(,Tlt:- of ± O.OO2f'1,. for II.'\e,,;&-IolI 
lrull:<tllitl('r" fO l' a\l lIormai condition!!. 
The Tn'~; 1176-A F I1'qu(,IH'." J\I('tC'r 

I' liould lx' tJ1X' l"JItcd on I he (j-ke or 2O-kr 
r:1I1~>"(,F (12 h tn:lX. frequency) for telf' 
"i:'lon u':Uli!mittl'T1! opt.'ralil1J! in 1111' 
rl\llge of {'hatl1lf'l" ~o . 7 10 13 in('iw,i\'l'. 
For lekl' i ~ioll ehallllt'l!l No. 1 to 6 in
clu"j\'(" til(' 2-k(' 1';1tJjl;t' of til l' fr('qIlCIH" .v 

melcr (,8.U bt., t1"l'll ill ol'dl.'l' to pru\'idt.' 
:I IItOl'£! lH1'('i;;e illdi('Mion or the fT"('
flu('ncy {'rror. 

TiI(' l'r)"'" III bll ff("'f-illl1p lifier i" o"I1f1l1y 
IUllI'd to II IwrlllOllit' t)f the Cl'yslul 
o..qeillawr'. Th;" is not all ul.lI'olutl' 1"1'

quirclrll'llt for lIJ)plicllliollS ill l'hlULII(,llI 
No. 1 10 {j indlls-;I'c, Ilmi hellcl' tl\l' 

fig",e J Elemen' a..,. .chema' ic d,clli ' 01 rile camplere m .... ila'. 

, •• v' .. if" .,' , 
., .,,-- '" -r ....... p ....... ..". -, _.......... .. '~ r------, I- •. t .' r-

I I j p 
'"!'~! f - IT:;, , 

J , F - ~'" '1 I 
I ilf")O I '~r ~~ , f"""-'''" Lr ~. 
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flgu,,, ~. A(luol re(QTd. 01 ( ' Y"ol o.dliol", . 'ability ove, a period of '"Ye,,,1 wlI"kt. The ',eque"':'''' indica ted 
on the plol or. fundamental •. Harmonic. or. u.ed for monitoring. 

lUning Hlay he umi\tl'd in w't!r!' to pro
vide 11111ltichtUlllclmonitoring. if cle!<ircd. 
1·iowf'v('r, fOrO]>CI'fltioll in c'hnn!lcll'l No.7 
to 13. lhi l> tunill~ if< a definite l't'qUil'l'
menl and t hus limil s the monitor to 
!<inglc-ehrulllci appiil'niiOll8 wlwll op<'rat
iJl~ ill this runge. 

Since the rl"YFirll ii'l norma ll y lldjw;tcd 
for " zl'm-bcnt," opcrutioll. the "sign" of 
tile frN\UclIC',V f'r!'Or from the a.<;!'igncd 
I'hunnt'i i~ determ incd by Il1Cfl,Jl!; of H 

pushhutton 011 the pa1H~ 1. Dcprc~f:ing 

t.hi joJ button ~hifl" the monit.or crYI;t!d 
Of'i'ill!ltor by II Jili('rete amount. The 
nUlgnituue of t his frequcncr ~h ift i6 
independently adjustable for cuch crystal 
pOIlition and CIUI be set. to a vnlue com
mcnsurate \\' ith the trtlllsm it.tf'r toler
ance in e8('h C38t', 

Offset Frequency Operation 

Thel'e nre ('ertnin application!'; that 
mlty requireoff:wt opcmtion 1'!Ithcr than 
t Iw lI ~ lI a I z('ro-heat method. For ('xmnp1c, 
it IlIll)' IX' de~irabl(' to avoid eoi ncidcncc 
of the transmitter frequeney elTOI' with 

fiou'e 5. View of 0 Type 1175,8 Frequency MDfli !o. 
ond 0 Type 1176,'" F.equer>ey Meter o .. embled in 
end from ... 

thM of certnin modulation produe16 
pr(,fcnl in the t mll!<mitled signal. Th('l"e 
i'l :11." 0 11 Y{'ry nurmw !'{'I;ion, within 
± 20 e."des of 7.01'0 h{'llt, wh£'l'c ~tnb le 

operation i ~ not obtained bcC!lU~c the 
frequ(,lley-indi('ating device dOf's not 
ha"(' fl d-t' I'CSpOIlS/!. ~ r(l!'t tranFllliltCr8, 
ho\\"('ver , !lever 01X'mtc within ihi~ at
{'\I1"!U'y at til{' t'lI rrier frequf'lH'it..'fl {'Oll

!;idcl1'(l. nol' d()(~!; tilt' inSluntaneQu" 
st ability npprotu:h thi!; vnlm·. 

The Tl'I'~: II is-WI' F'requcucy l\ I Quilol' 
('all 1)(' op('rll1ed wit h un n!Tsf't frequelley 
crystnl, if dc!'ired, Corrcct transmitteJ' 
fl'f'Clue rwy woul{1 then 1)(' ai center !;cale 
on lhe appI'opl'iatc range of the T \' N: 
'1iG-A Fl'rfjllf'll cy ]\feter, C . A. ('AIH' 
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G I NII.A.~ I.A.DIO IX'II.IMIN TII. • 
TYPE 1175-8 FREQUENCY MONITOR 

SPE CIFICATIONS 

Canl., 'r.l:/u.ncy I. .. nll.: 1600 kc to 162 !'o le 
for TnI': 1176-8; 1600 ke to 220 Me (or TYPE 
1175-I3T. 
A.ccur.cy. With TYPE 376-M Quartz Pll\te, 
0.001 %. 
Quartlt 'Ia'a, No crystals are included in the 
price. See price list below. Crytrtala are ground 
to an illtegral sub-multiple of the channel 
frequency unle811 offeet operation is l'pCCified. 
Nu",".' .f Manl,a,ln. Ch"nn.", A mlUimum of 
four different ebannela for TyPE 1175-8; oDe 
only for Type 1175-BT. 
Vacuu", Tu"." 

I-6A07 1-6SJ7 
I-6A07 1-6X!i 
1--(jE,5 1-68£6 
I-6SN7-GT I--{)D3/ VRI60 

All vacuum lubell lire supplied. 
'owo, Sup,ly, 106 to lZ5 voltll, 50 to 60 cyeltll. 

T 

By changing connecUolUl 0'\ the power tran .. 
fonner, the monitor clm be operated from n 
210- to 250-volt line. 
, •• ., Inputl 75 watta, including temperature 
control. 

A.cun.,I .. SlIpplle d , Line connC<ltor cord, mul· 
tipoint oonnC<ltor, fUld Typ .. 774-M CahleJBCk. 

P .. nel "nlth' Stand&rd General Radio black 
eraek.le. Certain standard grays wbich can be 
pl"OCef!lled in quantity can be supplied at & 

price increase of ' 11.00. 
M .. untlnll l Standard 19-inc.h relay-rack panel. 
Walnut end fr!UDeII ate available for adapting 
t he inatrument for tllble mounting. (See price 
Iillt below.) 

Dlmo ntl"nt , Panel, 19 x 711\(lhflll; depth behind 
panel, I I ~ inches. 

N.t W.'ghtl 22 pounds. 

COfU Word Pm. 
11 15-11 
1115-1T 
,,~ 

m '1Hllcy Monllor 1600 lie I. 162 Me ..... 
""",,,oncy Monllor 1600 lie I. 220 Me .•... 

TI"Y 
TONIC 

$325.00 
S40.00 
10.00 
16.50 pair 1FI. ..... 10I'_1 

1FI.~ 101'_S 

Q .. OI'tI ',.te ............................ . 
E .... F ..... o. lor Ty,.. t 115-1 (or - In •••..•• 
Elld h.",o, ,.,. Ty,.. 11 1 5-011. ",oun'''' wltb 

Ty,.. 1116-1 (or -I n .. , • ' Inel. "nil .... 

LABOR 
I:NDYt!Al<ID.,\ Y 

Em>PRAJo'OAS 11.00 pol. 

This illlltrument is mllJlufncture<i and IIDld under the following U. S. Patents Md license :lIJref'
ments: 

1,967,115 2,012,497 

Paten\.;] or the American Telephone nlld Tolegruph CompMy. 
Pnt~lIta of G. W. Pierce pertniuing to I)ie~lectric crystals and their applications. 

TYPE 1176-A FREQUENCY METER 

The TYPE 1176-A Frequcncy l\·fetcr 
is f'C1,.>Qlluncnded for use with the TYPE 

1175-D Frequency l\'lonitor as nn ind i
cutor of the deviation frcqucncy. A com-

plete description, with specifications, 
will be found in the Experimenter for 
]'cbruary, 1946. Pril,.'(l und other ncccs
sn!yordcring informntioll nre listed below. 

11 1 6-011. 
1F1.1-3101'. 1 
ZfIU_7 10'.S 

Crxh Word 

fA<I"oney Mot. ......................... TUIID 
End f .. ",05 'Of Ty,.. 1116-011. •.•••••••••••• ENOnt.UlCAT 
I .... F .. ",u 'Of Typo 11 1 6-011. "' .... nted with 

Typo 1115-8 (Of _IT) ,,' • , Ingl. unll .... ENOPR,u,'OAli 

Pm. 
$265.00 

16.50 polr 

11.00 pol, 

Thill inl!trument is manufactured IUId IiOld under the following U. S. Patents .. nd license agree-

mellta~ '"' 
2,362,503 

Plltentll of the AmerictUl Telephone fUld Teiegrnph Compaoy. 
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I-'re~ by Dr. lI o ... &n.\ C. lIatdy. A.,nour I~cb FOI.IMAt.lOn. ",pn .. l~ fro,,, JII4 ... tf// ..... 1 POIIW. MII¥. lR~ 7 

FREQUENCY-LOUDNESS CHART FOR INDUSTRIAL NOISE 

Users of General Radio sound- :lIId for its elimination or isolation. 
\·jbration-mCHsurillg instnllllcnis will be 
interested in an article by Howard C. 
HfI.rdy, entitled "Nol..."-C find Vibration 
He(!m.tion Speaks for Itself," which 
uPPcnJ'cd in the 1vluy, 1947, issue of 
Intlu81ry amI Power. Dr. Hardy, who is 
Supervisor of the Acoustics and Vibra
tions Section, Physics Division, Ar
mour Hcscarch FounrllltiOIl of Ill inois 
Institut.e of Technology, discusses in 
this article the psychological aspcclil of 
industrial noise and the steps necessnry 

In tbe accompanying chart. which is 
reproduced from this artic.ic, the fre
quency-loudness areas for various types 
of industrial noise urc superposed on the 
e(luaJ-loudl1~ contoul'S of the :wcrllgc 
ear, Ums !!howing th t! distribution of tlw 
noise according to intensit.y, frequency, 
tllld loudness level tIS heard by the ear. 
The objective of noise control. the 
Ruthor poillti! out, i$ to move th!! sounds 
in intensity and frequency ill t he dir<~c
tiOIl of the arrows. 
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~ OINt .... t IADIO (X, tIIM1HTfl • 
MISCELLANY 

HN'l'llt vi~iton! to our plant and 
IIlOOl'lltorl1;S indude the followinv;: Dr. 
Guido 1k>lotti of t h,· timl Ing. S. 
Brlotti aUfI C" of ;\Tilan. who ha"f' 1)C('n 
our r('pl1..'l'<'ntatiwl5 in Italy for :<ixtl'{-'J\ 

ye:lrs; :\11'. lI il,\'ward C, Pnri~ h , uur 
reprCilentativ{' in AU!1truiia "in('{' 1926: 
Dr. JnllUSz GI'n!lzkow!\ki, (If t he State 
T('le('uIILlIHmicUI iolL" I n~t it ult', W !l.~ilW: 
I'rM('I'z;:or <:ioVlulTIi GiOl'p;i and ). Irs. n. 
t':Willi, of BOllw: Proff'lo!!or 8. Paolini 
of i\ I illlll : Profl'r,",or A. ('l\ dilndl'!' . of t il l' 
Inst. fOr El(·(·tl'i;;k ).liith·\u. ik , :-:\ock
holm ; 1\ I r .• 1. II l' l~ of t hi' l' Iliun O!)t;('I'
\':It(II',\', Joha nl1(~ bul'g. 

Thl' Ibdio Corporation of AlILl' fi e:1 
ha..'! {'xll"ndl'd il s useful l'ol1(,(·tion of 
paperiitlll t(' it'vii"iuTl with Ih(' publication 
hy thl' RCA UN'ielL' of vu l llml'~ II I find 

1\' or the >Il'r;t'!; lX'gHIl in 19:30. 7'cln,jsiol', 
vol. Ill , l't) v('I"s the pl' l'iCH.I f 1'0111 1938 to 
19·11 ; iwd vol. 1\', frolll 1!)-12 to 19·16. 
Altho\lAh 1110Rt of 1 he P:'1){'1'li have II P 

lJ('tl l'ed bl'forl' in ", uC'h journal" Ii'> the 
PrQCecdi llgx of Iltl' I nstitute of Raffia 
Engi1leeriJ. the Jmml(ll of the Sociely vf 
.I / olio" P icture /o:l1Y IIIl'I'rll, f:ff'clro ll/~ , 

and till' /{(' II Hel,jcw, 11 ft,W HII'V!'), 

nr1 ir ie;; l1re j>lIbli!<il('d heN' fo r the fil':'! 
lill1l', Thl' IWh!t'l]! lirr:ULgt'nWl1I of group
ill~ t IH' papl'I':>I into f<C('tiOIlf<--pi c' kup , 
11'1I1I."mi>'$ioll , l"eeep!iOl1, eolor 1(' ll'v i"ioll. 
military Il'i('visioll , tlntl gt'lll'rtll- is fin 
inlp1'OVCllwilt 0 \'('1' 111(' PI'l'ViOlili \'0IU11 1(O:;, 

'I'h(' SII l'C('S$ of illili S{' r iCi~ !llld simil:lI' 
om,~ as refl'rcllt'(' 1:1(11.11.:.'1 !<hollid j'utOllnlgt' 

olh('1' OI'ganizfil ioni:' to prt'Sf'nt ('on'f" 
r-; ponding Illlifkd coll('t'!ioIlS of puhli i< lwli 
PIlIX'1'li by Ilwir nl('mhc~. 

TilE Ceneral Radio EXPEHU'ENTEH is mailed u:itllout charge euch 
month to engineer~, .tcienti.tu, tecJlnicialU, and others int«rested in 

conlntunication-frequency m6(l.turement ond control problel".t. 'Phen 
.tending reque.tL.t for sub.tcriptions and addre .. -chan~e notice.t, pl«ase 
supply tllefolloUJin g in/ormation: nume. company addres.t. type of bu.ti
'leu company i. engIJ6ed in , and title or posi tion oj individual. 

GENERAL RADIO COMPA NY 
215 MASSACHUSETTS AVE NU E 

CAMBRIOGE39 MASSACHUSETTS 

MEW YOU I, NEW YOU 
II W£ST nun 

TH.-WOITH t·IU I 

TELEPHONE: TROWBRIOGE H OO 

BRANCH E N GIN EE RING OFFI CES 
lOS AIIIHLU U. CALJfOINIA 
U' NOITH HliHLANO AYU II( 

TH.-HOllYWOOO Ull 

CHICUO I, ILLINOIS 
u. saUH II ItHIUII .YUI( 

lH ,-WAlU H JUt 

."::"' . .. . 
IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988
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