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PEBIMENTEB 
VOLUME XVII No. 10 MARCH ,I9 43 

GENERAL RADIO COMPANY WINS ARMY· NAVY "E" 

IN TH I S ISSUE 
Pj'g<' 

'l'1I& NolS& PUI\II;:R . 3 

• THE ARMY · NAVY " E" AWARD 
for outstanding production of war Ulate· 
rials was prescnted to the General Radio 
Company at exercises in Cambridge all 

February 16, 1913. The ceremony was 
a tLcndcd by all employees of the Com. 
pany. and by represcntatives o f the Army 

and Navy, of local and sta le governments, and of local ilhiu8tfY. 
Speakers were introduced by Mayor John H . Corcoran of Cambridge. 

Governor Leverett Saltonstall of Massachusetts spoke briefly. 
The "E" banner was presented to Melville Eas tham, President of 

the General Radio Company, by Captain lohn J. H yland, U.S.N. 
(Ret.), Inspector of Naval :Matcrial for the l3os lon dis trict, and was 
accepted by Harold D. Richmond, Treasurer of the Company. 

Colonel James n. Van Horn, U.S.A., Signal Offieee for the First 
Service Command, prescnted "E" pins to a group headed by Charles 
11. Riemee.Presidentof the Geneeal Radio 1r utual Benefit Assoeia lion. 

Lefl to right: Mayor Corcoran, Captain Hyland, Governor 
Sahonuall. Mr. Riern .. r. Mr. Eastham. Colonel Van Horn 
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GENERAl RADIO 2 

(Ri&hl) C ... PTA.N IIn.A"o: "\\:(,110'" tI,ese in­
urumcntl!. ' -'lally nece8!lary in Ihe calihra l.ion 
or . 1I 'YI_ or radio arl'a rat "~ bo th li t "'II an ti 
on shore; ... ,II,ouI tbe m~lrurnenl8 prod,,~ by 
your firm 110 neeeuary in 'he .ncUI/rement or 
noia.es, o f vibrat ion on board 8hip, and (or 
many olher "-. the efficiency of the fogbting 
shipa .. ould be great ly retlu~ and the machin. 
cry, gUII8 and fire control npl,ara l u8 would not 
operat e at the max imum cffidency (o r whieh 

they were designed." 

(Helow) CoWNt;L VA N U OIlN: "A nd let me 
point out that, witbout . ueh equipment, c ITee::_ 
1;" (1 jo illt aetion of the Army and Navy woult! 
be jll'[,raeticllble. Thi, equi lll1lent i, of uIIIIOII! 
importance in Ulah1i8hing oonllllnnicationi 
throughout our armed force. where tactical 
oo-ortlina tion i. Ihe _ nee of comb. I euCCHI." 

(Left) MR. BI(:IUIONI): " We h."e uken (or 
our l aek the manufactu re, and in many caee. 
tbe deai!!n. of electronic e'luil'lIlenl nOI geu", •• 
aUy a"a,laMe to our Go"ernment (rom other 
8O<Jr<:es. and in manr, c.~ in quantiliea t oo 
small , and too diffie" I in technological desiF,n. 

10 inlereal mOIll "," n"laf',,, .i ,, !! eon'ranie~ . 

(Abm:e) l\IR . BI",. " R: " We are Iremendon'I,. 
proud of the I'arl our Company anu 1I I",aralU!! 
are I'layinj; in Ihis war. Thai priue. Ioo""",,,,r, i. 
le ropered on the cool ing " 'a ter8 ol ''''''l'on.siLilil, 
and obliga lion, for we conc",,,' e i t all obligation 
to 8u(ll'Iy in quality lind ' Illant il ), - nil lillle ­
suffiCIen t in!trlllllcnUl to s loorten the .. ar." 

Col,yrilht, l'U3. G~ncr.1 Radio Cotnl"'OY, 
Camlorid"" M ..... U.S.A. 
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3 EXPERIMENTER 

THE NOISE PRIMER 
PART V- PRACT I CAL APPLICAT I ON OF THE 

SOUNO · LEVEL METE R 
• MANY DET AilS of the operation 
of sound -leve lllleters are ordinarily over· 
looked ill 001 b instruction books and 
theoretical discussions. This chapter is 
an Ilttelllpt to ansv.er somc of the 
questions Illost fre(luCuliy asked in 
c;.'orrcspolI(lcm:e and which have lIot 

already been mentioned in previous 
chaplers. 

Acoustic Conditions for 
Measurements 

Pari III described the procedure 
for corr('cling sound measurements for 
backgrollnd lIoise level. I:n Part I V 
microphone placement was discussed . 
Another important factor that should 
001 be overlooked is the acoustic cOII(Ii· 

lioll of the room or space in whicb the 
Oleaauremeo t.8 are made. Sowld. like 
tight, is reflected by SOIlIC surface and 
absorbed by olhers. A porous, soft ma­
terial or beuy fabric will absorb sound 
lJluch as a black surfaee absorbs light. 
Sinularly, a hard surface reRects sound 
as a wlnte surface reflects li ght. A source 
of sound ill a room mal' be likened to a 
source of light. The souud me ter mcas­
ures the sound pressure at any point jus t 
as a photoelectric CXp06UTC meter meas­
ures the light. 

To complete the analogy. since 6OWld­
level meters have non-(Jjrectional micro­
phoncs, it should be assumed that the 
photoelectric ce ll of the cxposure meter 
responds equaJly to li ght coining from 
all directions. 

The readi ng of the exposllJl: meter at 
any point in the room will depend not 
merely upon tbe intensity of the light 
source, but also upon the absorbing ca­
pacity of the walls. With completely 

flat , black walls the only light reaching 
the eXpoi!lIre meter \, ill be direct (rom 
the lamp. With all) other kind of walls 
the actual reading of the expos ure meter 
will depend upon the reflection (rom 
tht! walls as well as the brightllcss of dIe 
lamp. 

" Dea d " Room Measurements 

Exactly the same is true ill sou nd 
measure men ts. lIenee such measure­
mcnts, so far as possible, lire generally 
made under conditions of hi gh IlcousLic 
llbsorp tion in ordcr to avoid additional 
crrors resulting (rom reflections. Heflec ­
tious are entirely absen t only \\ hell 
measurements are made outdoors at 
some dis tance from all buildiogs or o tuer 
obstructions. or in a room. all interior 
surfaces of whicb are ]00% absorbent. 
As a practical fIIoLlcr. such ideal loca­
tions are seldom available. For some 
types of measure JUcn18 they are not ab-
80Iulel y oecell6ary. and in others it i! 
possible to minimize the eff(.'(;ts o( those 
reOectiolls which cannot be avoided. 

Radi at ion of So un d 

Sound radiated from II small source 
varies in pressure ;Il\'crsely as the dis· 
tance from the source. Hence, each time 
the dis tance between the souod me ter 
and the sou.nd source is doubled, tbe 
reading of the IIlt.l tcr will decrease 6 db 
if no reflectiolls are present. As /I prac­
tical maller, the sound prell6ure around 
all average machine will pass through 
several minima and maxima as the sound 
meter is moved awa)', and then approach 
the inverse characteristic - that is. will 
decrease 6 db each time the distance is 
doubled. providill g reflecliollS are not 
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GENERAL RADIO 4 

prei!ellt. 
check 011 

Tbis proviflell II convenient 
y, helher or not tl~ lIurround-

ings are lIulliciclI ll } lIoll-rdlectivc. Care 
II lIould IJe taken in making Ihi~ lest that 
the back!,'Toulitl noise ,JoeSllot introduce 
serious error. T his can be dlct"kctl by 
turning off the machine under lesl Bud 
lIoti ug the reading of 'he lIouud me Ier 
on background lIoi!;e alone. If Ille back­
ground noise is louder than 10 db below 
the machille uoise. correction IIhould be 
made for il.11 

It is nOI alv.8Ys l)(IMibJe, particu. 
larly with large machines and 1I00all 
rooms, LO obtain hi gh absorption, or 
C\'Cll to check absorption by tbt> inverse 
In,,', as mentioned above. However. the 
dfects of re flection ,'an be minimized 
h} mak ing measurements fairly close to 
the machine, so that tbe ratio of direct 
~und to re flected souud is high. It 
is (Iuite gencral, therefore. in c lJecki ng 
large !IIachiner) to make 3n appre"iable 
number of measure ments at a relat iyely 
~islauc .. e and average them. 

u::-. ~'.un S w."." •• ,. 19-1.3. f~<,...-,,--) . 

FIGUHI!8. Bolh Ih"Tl'I'E759· P50 Po .. erSullllJy 
Ul,il li nd the Burg~ type 6TA60 ballery 
rna, he neW inlerehangcllhly in the '1'1'1'11. 759·8 

Sound.Level Meter. a, ~ho .. n heu. 

" liye " Room Me asurements 
111 allY room the a\'crage sound level 

will bui ld UI} to an intensi ty such that 
the sound energy ahsorbed equals the 
sowld cnergy rutlinted by the source. 
'-Ienre in a "l ive" room - that is. onc 
with hi gh reflectillg int erior surfaces ­
lhe sound \, il[ Luild up to a very high 
level. This is olJ\' iously IUldesirable for 
ordinary measurcmen ts, hut in eert aiu 
applications it is II rea l advantage. If 
Imch a room has irregular or nOli· 
parallel wa ll surfaL'es, the level al any 
poi nt is the result of multiple reflec tions 
of sound which origina ted from all sides 
of the machine under lesl. IIcnee Ihe 
rea(ling rcpresen LA, ill effect, an ililegru. 
lion of the tOlal sound radi a ted by the 
mach ine. The " li ve" roolll, therefore. 
lIl ay be \'cry useful for comparative 
measurements, as when quiel.ing a par. 
ticular machine, eilloo a single sound· 
meter reading taken at a distance from 
the machine lIlay be used ins tead of Ihe 
average of a large uumocr of readings. 

Pr oduction Teslinl 
As a prnctical mnLler, ill the prOOuc­

tiou testing of eq uiplllcnt for noise level, 
it is seldom possiLle to obtain ideal 
al,:oustic conditions. Tests must generally 
be made under normul plant I ... ouditions 
of noise aud acoustic rellection, and, as a 
matter of economy. must generally be 
limited to a few simple measurements. 

Jf the machine undcr lest is fairl y 
110isy and the background 1I0ise level al 
least 10 db lower, it is usually satisfac· 
tory to make one or Iwo measuremen ts 
on each machine al I)()i uts lIear the 
machine which experie nce has shown 
pro\'ide good indiclltions of the J:,'Clleral 
uoise radi ated by the machine. Tbis 
mealls that , in b'Cllc rul, the measure· 
ments will be made al the poinLA of 
maximum noise around the machine 
and these measuremcnts correlated wilh 
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liata taken on a few similar machines 
under morc ncarl y ideal conditiOlls. 

A· C Power Supply 

Whcre sound·measuring equipment is 
operating con tinllollsly. as ill produclion 
testing. porlability is not necessary, and 
balleriCIl are unde~irable because of the 
need for frequenl replacement. Under 
lhese conditions use of a TYI'~; 759· P50 
Power Supply Unit is recommtlnded 
wilh either Ihe TYI'E: 759·/\ or ·8 
Sound.Level Meler.lt 

Vibration Pickup 

When measuring fairly {I"ie t dc\-iees, 
such as. for illslance. elec tric dock.~ or 
speedometers, ordjnary plall t noise ofte n 
makes acous tic measure ments imprac. 
tical unless special soundproof IJoothJ;, 
c tc., are constructed. Tn U1any suc.h cases 
a \'ibratioll pickup rnay be used in place 
of thc microphone. Sound measuremcnt s 
made uDder sa tisfactory acous tic con· 
ditions can be correlated ... ·ilh the vi· 
bration measurement s on any particular 
type of machine and the vibration 
measurements then used in aeluul pro· 
duction testing under plant conditions. 
tn this application the vibra tion pick up 
is merely used as a comparison de\·ice. 
Vibration pick uptl will be discussed in 
more detail ill II la ter chapter. 

Eltenslon Cable 

When the TnI:': 759-A Sound·Level 
Meter was first announceu in 1.936, theo· 
rists Imgges tcli that the microphone 
mounting on the instrument would be a 
source of serious error. Previous ly, most 
8Ound·level me ters had had tbe micro· 
phones on long cables. Theoretically, 
the presence or an}' object in the field 
around the microphone .... ill dis tort the 

'm.;. pow ...... ppI, .... it . 110'" opertI';"" or ".e T~p. 
1S9-B Sound-t.e.-d .\I ~ ....... i .. .... 1 ... ,.",0. or d.c 
"I'T ... 7!>9." Sounti·l.e.ct \Ie ............ h ... n.~ do .... to 
3. dc.:ib.Io. Th" pow ...... ppl, .. nit fit. in.o ..... boo"...,. """' ........ <n, .. r II ... _nd·Le •• t ... e''', Th ..... wor wppl, 
.. ni . i. ""mp!e •• I, "'-'ribed in lhb J on" • • ,. l Q-tl. io",. '" .10. Ge_al R.d ... F:..,..I __ . 

FICUMK 9. Tn·1!. 759·1t Sou",I . Le""! 'IcIer 
ui\ed wil h microphone ()u a tripod. 

fie l,1 somewhat :lIld cause r,.fl(,(, tioll.., 
whicll .... ill a ITe!; t the meh' r n.·udi nb'l'. 
As a practical lIIutter. howc\er. Oil tile 
'1'\,1'" 759-A and -B Souud · L.::\'cI \l c lers 
the placemelJt of the lIlicrophone ahme 
the mai n bod ) or the inSlrulllf'1it is such 
that the reflection of 6Oun,l" arri\-ing 
in a hori zontal ,Iircclioll is qll ite negli. 
gi ble. particulu rly in the ordinury fre· 
queucy range of maehinerJ 1l0i6t:s. Tbe 
me ter should be u!'ed, of ()ourse, \\it!' 
the microphone c lUl fa cing lite sound 
source. The effec t of re fl ections is fllr · 
ther red uced in the TnE 7r)9· Jj Sound. 
Level Meter hy the microphone Ilesign. 

The practicabilit}' of moullting the 
micropholle (Ii rel' ti) on ti ll' sound ·lcH·1 
me ter is 6110\\ 11 by the \\ide6prelHI 
adoption or this me l hod of lIlollJlting 
by various o ther nHlI1u fac turcrs. 

All extens ion cubic for the mit'n}phonc 
is sometimes a convcniell l:(·. For IlIe~ 

applications s llI'cial euble~ hu\ iu g good 
shiclding alld 10\\ losscs ha ve I)C"II (!e ­
,'e1oped. Sillce u crystul ItI krophone is 
essentia lly II generator ... ith Ilea paciti\(' 
impeda nce. II~ of u long cable \\ hich is 
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GENERAL RADIO 6 

in effect a capaciLi,"c load ou the micro· 
pholle results ill a sli gh t reduction in 
output. \ cable correction is accordjngly 
supplied, II hich should be added to 
sound ·me t.er rea(lin ~'S. The correctioo is 
not affected h} frequency, lI 

Temperature and Humidity 

\108t SQUlIIJ measurc rnClI18 urc made 
at normal room temperatures - Ihat is, 
in the ra nge fWIIl 60" to 800 ft., Lut there 
art' some iIllUOIlt'CS where m~asurewelll8 

lUus t be Iuolle at abnormally high or low 
tC llllx·rH lurc5. Defiuite information re­
garding the temperature cha racteristics 
.,( microphones is generally lacking, 
lI ince. as previously point ed out, the 
microplloncs wcre illlclHlc.1 primaril y 
for Lroaclcast recording and similar uses. 
Ilud \'ori a liolls whid. would be serio us ill 
no i~ mcasureme nts are of liltle ifllpor. 
tll rl(:e in lIucb work. 

Tbe microphone used on lb~ Tn>E 
759-8 Sound-le\eI Me ter is of the 
piezo-electric type, utilizing 8 " hilOorph" 
errst81, which is really h.O crys tals 
cemerllcd together in s tich a way that 
most of II,e tempera titre cI,lIracterillti<.'5 
cance l ou l. O,'er the range from 240:> to 
liS" Fahrenheit, cartridges of thi type 
ge nera te a substantially conli tant volt­
age a1 all frequencies "I) to 2000 cycleli_ 
Abon~ this frc(luency tbere ill /lOme 
varia tion amountin g to a nuu i'llIulI of 
± O_S db at 3000 cycles and ± J.S db 
al 8000 cycles. These variatiolls are well 
within the norrnal tolerances Oil micro­
phones lind lire unimportant over the 
frequency range generally ellcollutc red 
in noise measure ments. 

The characteristic of a crystal micro­
pholle "hid, changes 1U0li t with teUt ­
pt' ralure is its capacitance. The cun-e 
;;.itowlI in Figure lOa sho\'l'8 the average 

'OWi'" tho 1·n. 75Q· a Soo.~d .wcl M ..... owI .10. 
T .. ·• 7~·r:! I c ...... the "",.,.."' ....... nO"lo I.'~"",.,u"", 
.. Ui db. "'"b ,t.. Tn· .. 7S9-A $o..nd· lAo'o M,'H ... ~ ,h. 
Ty~" 7~1I 1'1 C.bl •• h . _.ec:Mn" 1.1 dh. 

eapacitallt.:e of a microphone as used on 
the Tl'PE 759-0 Sound-Level Meter as a 
fUDction of temperature. ".-.... 

Cable Correction 

So long as the micropbone operateli 
into a high impedance. this change in ca­
pacitance wi lli temperature has little 
effect upon the output but , as the Toad 
Oil the luicropl,one decreases in imped. 
auce. variatiOrlS due to tbe illternal 
ca pacitance of the microphone become 
more important. The T'''E 759-P21 
Cable lt is normally supplied ... ;tb an at­
tached celluloid tag. as showlI in Fig­
llre10L. givi ng proper corrections for dU­
rerent operating te llllJeratures. This 
cable is 25 ft.'C t 10llg and has a ca paci_ 
lancc of 675 micromicrofarads. T I'e oor­
rec tion for operatin g into other capaci_ 
tances can be ligurtd from the following 
formula : 

db - 20 log ( I + ~) (3) 

wbere C, is the capacitance of the cable 
and Ct is the capaci tallcc of the micro­
phone at the particular temperature, 
For most prac tical purpose!! this can be 
read directly from Pigure lOa. The correc­
lion docs n OL change with frequency so 
long as any shuntiug resis tance remains 
relati "ely high. The input resistance of 
the TYPE 759·8 Soulld.Le\·el Meter is 
approxima tely 7 megoh.ms. 

The crys tal units used in these micro­
phones are (,'Oated with a mois ture-proof 
compound. and consequently are unaf_ 
fected by humidity. As with all Rochelle 
salt devices, tbe microphone should 
not be subjectcd to temperatures higher 
thall 130" Fahrenheit . or permallcnt 
damage to Ihe crys ta l may result. 

Variable Sounds 

The panel meter on Slalldard sound· 
le\'e] meteJ'!l sue.1I as the Tn'E 759-8 -

"OWl"' '0 .h~ ........ ae of .. i.al ..... """'10. ohio ... " .... 
'e"'ponril ....... 1 .~.U.bl... '11,~ ____ ,.". Oft" oth ... ~." .. 
t." k """" .... . «1 lro ... . ':q ......... (l ). 
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(and T YPE 7~9 ·A) has definit e Lnllis tit· 
characteri" lics. as spct'ifi,'d by the 
AIll"'ricall S tantl il rds Association . Tllesc 
standards preliumably n' prellCnL an al . 
tempt to obta iu .II reasonable compromise 
he l" een the response of Ihe car 10 vary. 
ing or Iran sicnt sounds and \\111.11 can 
be. obt a ined in a practical ilUlicllting in ­
s trument. It is often desirable, ho \\ ever, 
10 obtain a single reading re prese nting 
an a l-erage ~ound le l'e l by means of a 
heavily damped meter, and fO r this rea_ 
lion t he TYI>E 759· 13 Sound · l.c l e l Me ter 
(lind somc o f tlte la ter 1'''1'.:; 759·A's) is 
cqll ippell "i tlt U sIOI,' . fas l meter . This 
is comrolletJ b} a s wi tch direl'll ) belo" 
tile mete r. The faS( posi tion gil-es the 
lIorlllal "\ ,S.A, cilaraCle ris tic. The slow 
11051110 11 provides a heavil y damped 
1III' Ier res ponse fo r averagin g var} in g 
sounds. On s tead} sounds the me ter ... -ill 
read Ihe sUllie on e ithe r position of the 
100dtch. 

Wh y Us e a Sound · level Meier 
Anyway ? 

Th is and the preceJiug ell/lpte rs ha l'c 
been mainly cont 'C rned " 'ith the ac tual 
prac tical side of sound -levI'1 measure · 
ments with 110 a llc mp' to glOtis ol'er tlte 
di ffi culties or possible e rrors. An ins tru ­
menl can be uS('d lIlos t inl clligendy 
only when ita lim itations as well as its 
adva lllu~;es li re kuown. I ( should be 
N'ulizeJ . h mlt' I N , Ihat the limitations 

FtGl' II£ 10 (. ). C.allll riunu " . n _lio .. of micro· 
r hone of 1\ 1' 1:': 159·1) Sound· I.A! vel \I eler u _ 

funct ion of lC"'I',,, rUurf'. 
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7 EXPERIMENTER 

are inherent in the present st a te of Ihe 
IIrt IlIId arc not t'auscd by CUlling cor · 
ners in the design of tlte ins tnuncn l. 
The Tn'E 759-8 Sound -Le,'e l \I e ter , in 
particul ar, re presents the bell i compro+ 
mise among accuracy, t'o lll'enie nee. 
ru gg('dncss li nd portabilil~ "hich has 
lwoe ll devised to dale and il s lO It' pr ice 
is a ll indica tion o f clean -cut design and 
em(·ient lIlunUfat' l uring me tl lOds ra ther 
thun of skimping. 

Experts 1111 agree th at rt'u tlin gs of a 
sound·le vel IIINt' r do 1I0 t a ll\ll) s check 
Ilith a solHul j llr}'s f"!HinHlle of loud · 
ness, for mUll} reasons \\h ieh seem in­
superable b) prnc tica l means ill the pres­
e lll s tate of th (" art. This docs 1101, how _ 
Cl er , melill thai a sound -leve l mete r is 
uscless - lluile the oontrur) . In {ac t, 
for mallY purpoS('s the me ter'l; cllaracte r_ 
istiCfi are more useful Ih an if they fol-
10lt ellthe car exacd}. 

I. The mete r gives a tldinit,e IlUllleri­
t' lIl readin g whit 'h can be dupl ica te,l 
{(uickly, and which ('a ll be kept as 11 
IJoCr lll anent reconl , 

2. The mete r ean dist iuguish slight 
changes in leve l impcn:e pt ible to the ear . 
Several 5111all changes. eac h olle unim . 
portant by itsel f, ca ll add up to a vcr) 
defin ite ill1pro,'cmeut . 

3. The me lN 's rf'8dil1 gs li re un a fTct;ted 
by (he 1II11ny hUlllan \'a rillLllcs which 
enter in to an) floort of loufiucss es t im ates, 

FI(~ IJ" 1i to (L). Ten'~ra t "re !.vrr«:li..,11 rur 
'1',.,,1: 759· lJ Sou .. d · l.(!vel " eler "hen u~,J 

wi lh Tl·rt~ 759- 1>11 Cah" '. 

., t- o e COR~EGT f()N YS T(I.! PER"" IJ " E 
'VPC 75'-8 ,sov ... O-I,.[ VL L "'ClEII .. USEO WI'''' ' VP[ 7~ ' -P21 C "'8L£ 
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4. The me ier 's frc«ucllt.\y charac teris­
tic can be adj usted independently of the 
le \"el. 

5. The me ter CR U . fo r purposes of 
ph ysical analysis, c lc., prov ide un· 
\\ c ighted readin gs ill terms of ac tual 
sound pressures. 

6. The meter is unprejudiced by likes 
or dislikes for part iculur tYI)CS of sounds. 

These arc by no means a ll the advan ­
tages of the solllul .lcvcllllt!ler , bllt they 
are most of the import ant ones. Onl y 
through actua l use o f the me ter can an 
e ngineer bcoome fully aC(IU ainted with 
its coll venie nce, 8C4'Uracy, and use ful· 
ness. To one who hus used a sound-Iel'c! 
mc ter, it is ind i8 1~nsable. 

- II . II. SCOrf 
( To"" ('011 /;" "'1/ ) 

ERRATA 

• THE FOLLOWING ERRORS 
have been no letl in the Fe bru ary ins ta ll ­
ment of The Nui.,c Pr i fl,,'r. 

Page 2. ls i COIUIIIII , line 5: for 0.002. 
read 0'()002. 

The capLion for Figure 6 should read : 
" Helalioll be twee n loudness and loud ­
ness level . ... " 

f'I GU RIt II. Sc"Ie of lIOuliti le"de for t ypiclII 
no i...., lIOurc~. 

TilE General Radio EXPERIMENTER is mailed without. clwrge each 
month t o e rl gineers, sciCIII,ists, I.echnicians, (l rul otllers illl.erested in 

con"'IIHl ication-jreque n c), measurement and control proble m s. Iflliell 
sending re(l'l es ts jor subscriptions arid address-clHUl ge notices, plelue 
supply til e folloll:ing i"jornHl liorl : rWrrle. compl"'Y rwmc, compuny fld­
dress, ty pe oj bu siness comptltl)' is engaged in , and lille or posil_ion of 
iruli vidual . 

GENERAl RADIO COMPANY 
30 STATE STREET CA MBRIOGE A, MA SSACHUSETTS 

BRANCH ENGI NEERING OFF1CES 
90 WEST STREET, NEW YORK CITY 

1000 NORTH SEWARD STREET, lOS ANGELES, CAliFO RN IA 
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