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l[r" .JIOS~ r,m;I;" ,,;ti, th e T TYI'~~ 536->\ Di s tortion-
Faelor \I c ler l a 1111 Ih e 
T'I'E lSi -A \I a dulation 

\I eter' \\ ill notice man) l>oi nl 1l of ~i/lli­

\,illlOlIt sltt'rificin g ullY of the accuracy 
obtainable "it l. the ol(lcr cfluipmcol. 

TYPE 732.A DISTORTION AND 
NOISE METER 

The Distortion and Noise \I eler 
mca lSures the har-larit) \\ill. the elluip-

1Ilt"nt dCl:!('rii.c<1 here. 
Til(' o ilier in!l lrUlIIcnl S 

"ere inlcmll'J pn­
lIlaril) for the eX I.lCri­
me ntnl .lc ICrlll;unl;on 
of tile perrorlllall4'c of 
trUII8.III;ttcrs, and ex ­

l>ericnce 0\ cr a period 
of (o ur } ca r s ha s 
prmcd ,IH' m loheen­
tirel} satisfac tory on 
all electrical hasis. 

mOil I h ' ", f:XIJC~;' 

,liowu8o;r.d n,''''' 

m(lIIie di~lorlion in 
Ihe Iran!;111ill er with 
IOO' I'}I' lc 1II0du iaiion 
lind tlu' noi;;.! IC\'I'I in 
de .. ibds helo\\' a n y 

g iven 111 ollulali on 

le\ d. l is ol>cration is 
easity \1111Ie r ,.100t1 by 
referring 10 the dia­

:;ral11 of Fi gure I . 

lUelhUtI~ .. f n1(",ilori"1; 
l,r", .. J'·n .. l in g IiI IUI;O" otl l· 
""I u,,,1 ,1" .. c rilJt:.llhc "~C8 
1111<.1 Cllllnhililie8 or II,.. 
C I. A"'~ 130·'\ Tru""",i"sioll 
'l"",.,,~i"J; t\s;wmhly, Thc 
.. ~c"c" I "rl iele di,. ... usses in 
morf' tiel"il t.he i"",lru. 
"" ' 111 .. 11"'''''''''1, Ci' und 

"""I";",,, 11,..;0' ",H!n.tio". 
The earrie r . modu-

For continuous monitoring. ho\\­
CI'cr, C(llIiplIlcnt must he Ilireet ·rcaJ· 

ing. ent ire ly se1f·eou tuinc,1. IIlllt 111111; \ 

re(luirc II minimum of effort 011 Ilw part 
of Ihc opera lor, TheC LA ss 730· \ T rIl IlS' 
mission \l ea suring .-\s:;embl) has beel! 
Ilesigllt'd 10 lIlC(' l tllese rC(luirc11ICnl e 

lated al 100 eJdes. is 

applied to Ihe input of Ihe instrument. 
A ca paeili\c a ll CIlUHlor is provided to 
lldjusl the carrier le,'eI 10 1I convenienl 
\ li llie. A fl cr a I'fI' li111illary 1111 j usi mcnt, 
Ihis nccil not I.e eha nged. The ca rrier 
is rect ified 11) a lineur (Bode lle teetor.l 

allil Ihe IIUllio.frcquclH.') component of 
,.,. N. T ...... , .. \IDOI ...... "" .............. u .. _ 1I~ __ , · ... _ ."e ..... (' ......... III .. I~, £' '''';_.'~'' '.1..- 1'. S ... I I 
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~MPI,.IFIU! 

FIGUIIF: I. Fuu<'lional 6C.he malic diogro lll or TYPE 732-,\ Oi~lOrlio" lind Noise Meter 

the CII\'clopc is applied 10 an a ll eml ­
alor lind fil ler. 

In order to s ta ndardize the dire<:I­
reading scales. a knO\\"ll fract iou of the 
a mlio.frc(lucncy ou lpu l is applied 10 
the amplifier and the gain lulj uSlcd 10 
give full sca le de fl ection 0 11 the output 
meter. This is done a t the CA l, po­
si tion of the allClIlIa l or. 

To measure distortion , Ihe 400-
cycle component is ,hell filt ered from 
the signal. and a kilo .... II fraction of the 
remaining harmonics is applied to the 
amplifier whose output me ier is now 
direct read ing in the distortion factor. 
four sca les are pro\·idcd : 1% . 3% . 
10%. and 30% . All arc direct reading, 

as inu ica lcd in the drawing of the 
meter, which is It rcd uced reprOlluctioll 
of lilt' actual scale. 

111 onlcr to measme noise, the '100-
cycle signal is applie(1 to the tranSlllit · 
tCI' a nd the a lllplifier ga in adju sted as 
Lefore. The mod ula tion is theu re­
mo\' eu froUl the IranslIlill er, alld lhe 
residual audio components of tbe cur­
rier cll\'elope are applied to the ampli­
fier. The rat io of noise 10 signal is 
given direed y in deciltels 0 11 a third 
meter scale. Full sca le \' alues of 30, 40, 
50, and 60 db arc provided, giving a 
to ta l sigllrd·to-noise ra tio ra nge of .......... 
about 30·70 db . 

As shown in the dia granl , pro\-isioll 
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r-- is Illade for COllllcclillg ,lie equipm ent 
, d irectly to the carrier or to the a udio 

system of the tra nsm itter. 

TYPE 733·A OSCILLATOR 

A 400-cyclc filleTed oscilla tor (Tl'I'~; 

733.A) specially adapwble to the dis­
torliOIl me le r hus a lso been designed. 
The d islorliOIl faclor of thi s oseilla tor 
as fill ered is less dUlIl 0.2% uuder load 
lIi1d less Ihan 0.1% on ope l! circuit. 

TYPE 731 . A MODUlA nON MONITOR 

The 1I1 0d ui at ion monitor consists of 
tbrcc esscntia l elemen ts: A linea r 
diodc rectifier which gives an instan­
ta neous ou tput voltage proport.ionalto 

• • 

the carrier en velope, II peak \'01Ime1cr 
which measures the l}Cuk modu lation. 
and a trigger c ircuit which flashes a 
light whenC\'cr t he modulation mo­
mentarily exceeds a predetermined 
value. The output of the first diode is 
used as a measure of the carrier ami is 
set a t th e !Own to toO, as shown in F ig­
ure 2. This meter will thell ilillica te 
carrier shift as the sta t ion is modu ­
lated. 

As sllOwn in Figure 2, the a udio fre­
quency COIIII}Qnent of the carrier en­
ve lope in the desired phase for ei ther 
positi ve or negative peak: is a pplied to a 
peak \·oltille ter. wl. ieh is specia lly de-

Y.T. YOLTMETeR: 

/ 
r 

/ 
pE..:IiCeNT"Ge "'ODUL"'TION 

"OMI"AL O[)ULATION I' I!. "'K~ 

F I GURE 2. FuneliOD"i sehellull ie d iagram of T n·F. 731-A i\ lotlllla liou Monitor 
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sisncil to he hight) independent of 
lube characteris tics and 10 pUI an CII­

tirely negligible load 011 the first fie_ 
tector. Tbis voltmeter rircu il makes 
it possi ble to com Line the ncclIrul'y of 
the older type o f null method instru­
mcut' \Iilh a direct-read ing. rapid. 
nlOVemt'nl Ine ler. The l:leak voi llnetcr 
rCRll:, diu'C lly io per<:e utage lUodula ­
lion frOIll 0 10 ] 1O~ and has a ilU I:lC.f­
imposed llef-ibcl sca le for lII(Jnil ori ng 
purposes. 

Tile me Ier mO\'CIlIClit is arranged to 
follow speech ami music vcry rapitH). 
Over-a ll tCStii on the cquipmclll shol\ 
lhal a pulse lu sting on ly 0.1 second 
wi ll make the ruNer throw to \\;111;11 
about 90% of the true value. Thi8 is 
the 1lI0S1 rapid mcler as ye t cOlll mer­
cially Ill·aHaMe. LIUI it is nol ins tall­
laneOu$ anrl, e\ cn i( it .... crc. it wou lll 
not be possible (or lhe eye to (0110" i t 
.... ilh ally accu ra c.y. In (a ct. ill Illakin~ 
dynamic tCii t ii 011 the me ter. il \\a s ncc· 
essar) to use scree ns Lo Le sure of lhe 
maximum throw. In order to II void this 
tlifTie:ulty. n wurniug lalllp c irc'uit has 

been prol' i(led , After tieterllli"iu!: the _ 
perrni ssibl le\'cl of JIlOllu lalion by 
men liS o( the lli!!lOrtiOIl meler.:I Ilial is 
;;.c t in the lamp circu il COllI rolling lhe 
pen'cll lage lIIolluI31ion at .... hie·h ilwill 
fla sh, An 81111)1IIali,' I.iu !,ill g arrAnge· 
ment used in conju'H'tioll "itl! a thy­
rutron lIa",IIC6 a liglll \,hCIlC\'I'r the 
pe recnlage mOflullitinn clo:ceclls the 
\alue a t .... hich the Ilinl I,. se t. This 
Inc thod is cssentiall) all aUlollulIic 
null arrangement "hid. re(luires no 
nllcnliOIl or 8fljuslmenl. 

'" plug has hecn pro\-iJed SI) tllllt afl­
liilim",1 percent.age lIle lers and fla sh­
ing lIulIJls ca n he uscil cx ternally. A 
conncction is also madc b) this plug to 
pro\ i,le an 8udio.f"c(luc nc~ \'ohage 
proportiona l 10 lhe mod Illation (or reo 
cordillg purposcs. 

To SUIlI up. the modulalion meter 
Ilrovides a Imillter \, hid. givcs a .Iirect ~ 
read in g, d~·na mic meas urc of the mod­
ul ation allll, ill I.Illclitioll. pro"ides a 
\\ arning signal" hell tile dcsirahlc IIIOtI· 
IIlatioll is moment:.ril) c\cce.lcil 

- L. O. \nC UIIHI ,\U 

ERRATA 
PERFORMANCE SPECIFICA liONS FOR CAlHODE-RA Y TUBES 

I' the No\'c mber·Decem her. 1931. Tn'E 528·13 Ca thod e. Ha y Tub,' \H~re 

isslle o( the Experimcntl'r, the \·"Iues illcorrcct. The entire table i~ reprinted 
o ( ,I ·e \'ollage scnsi ti\' ily gil e n for Lelow : 

----...In.N: 
63.'>-1'2-
63fi.I':\ 

6117.1' 1 
6l1i. 1-'2 

523- 11 

&r~e f'a:# Iccr/ .. rol. D·C Vo/Wt;e \1""';"'"111 
,--,D~'"'"-"_,,~,-,M,;;,SJ"""'o,,,-.-'i"""''-''"~O'o'"''C',_"s.'''''.~'e'''"',"i',,-5"'_,_ S[Hlf S/~lt 

3 ill . Stn.. 1000, 0.0 13 ill , v 1.100 ill ~oc 
.1 iu, F"~ I 11.000 in 'lee 

5 ;11. 
5 ill. 

7 ill. Fa~ 1 

1500 I ' 

3000 \' 
1000 \' 
50U v 

0.01 2 in V 

O.OO8J in / v 
0,0-25 in v 
(1,050 in 1\ 

6, wO in / let: 
16.000 ;11 / ",-"'1.' 

50.000 ill sec 

300iu ~ 
. "' ~"" I. b bot" I"'" uI pi .... . 
I no- ~ . ........... '~Ur.""111 ...... k.bJ.. ' 1"" ., ••• ,,10 5 b I .... hrome tilOM. on.ho: ...... .. ,. h •• "" ..... ..... 1 ."" .. u .... 

I \ ,O ... d ... hlt .11<..,....., .... ~ .. 6n;,. d' '''"<"e ,,, .... d .. 10 •• , T ..... "';'~UIII • .-.I s· ,.,.. '"J' ", ...... ",", ... m.1 N .h" • 
",.i<> t b.._, Ionl.h <>f ... « .... ..,....,,, ."" .... ,,," •• ..-. pl.,e i., S' - N'( ~) t. 
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SUPERSONIC SOUNDS IN NATURE ' 
n), E UIEIIT P. L"lIl..E t 

TI .. : (0110 .... 118 "rtiele, c uriously 
.. n ollg h , , 11o,,", II,e e.""c l 1 .• ,.;: 10 . 
lI i'lnc. 1IIIl l .. ou ld ~ e"'I,lo~t.-d 
to dim illule IIO;lielt,. II", r~ult 

or "II indU >i lrinl n .. i~ ",un·cy. 
The 1iI1",)oIllk . r""8 h'y. 11.,e Ivca_ 
li .. " of the _ "rco:. " fro.."IUClicy 
a n nl),,, ;,, "r I he .lis IU,bin(ll ..... .. ... I , 
""oJ II .. i, ,,,,1 um,ly..-" or th., 
.neci .... ";",,, 1''''1.01 h u. in l; IlCriutls 
t..'Qrr" s ,)O." .H"" to I he Ilr".I,,,,,;. 
n" .. L fr';lJI'Clld"", ill " .. , ,II" , urh­
"nc·'II IICCl r ..... . 

The I! lrul>USC"I>C II !!t'" "n" n 
( ;c lI <) r,1I Unllio '1' \ PI': ;,2U-A 
Ed gcr wn S,n.IN'$(:" " !!' tl ... eI' lCk 
II C !.ASS C-2 1- 11 S tnutl tlr.1 I~re­

.... "-n.:.y ,\ 88' ·'II1.ly . 
-Tll f: "; 111 '1'1111 

B'O'.()G'S1·~ h:l\ c ufl e ll SllCcululcd as 
LO ""lei her or no t a n illlal il produce 

liupcrsonic noises. nlt mely ,soun.l s aoon: 
t he ra nge of hUlIlan uudiLility. We arc 
able to hea r noises due to vihraliOIlS ill 
the uir up to 18,000 r.rer second, but an}_ 
o lle "ho has "alehctl II IUJlllln ing bird 
singing mus t IIIH'C v/'scn 'ed Ihal , us II 

note rises higher ami higher, 8mltlenly 
il ca n 110 longer IJe heu"l, 1, 111 Ihe I,ir.rs 
mouth will s lill be opel! and lie II il l took 

as if he "cre Sl ill singing. Tile o l)l'ious 
conclusion is llllll lie is singillg uhove 
lhe range of Illullan ulIllib ilit y. 

L' lItil reccn tly lie hal'e been ulIlIl.lc 
to slwly stlpersollic pl.cnOlnclIlJ bccause 
no afh:<JlI lI tc IIlc th ods exie icli of lle lcct ­
ing Iligh sOllmb a nd 111 ~ l c rlllillilig their 
pitch. BUI in the Cruft La burnlvry al 
" a n 'unl apparatus has hecn rlc,c!oried 

...... • lI<prin'~d b,. """,,iooioft r ....... ,..., 1/"",,,,,1 AI",,,~j 
8ull~l~ ,hnMo.h ."" .... "'~.r of r ....t- C:-,~ w, 
I' ....... and \Ii .. J."" I'""",,. o;l , he O~h ... ,-_.ot,. 
... ""." 1I .... nI' ........ L .... c..... ... "nlCI""". ~;".;,_.iGI it 
,~ 

maling use of ma gllelo" lriction ami 
piezo~lcctric con trolled o"cillu tors a mi 
detec tors by nleansof II hich \\'e a rc 110\\ 

equi pped to listc n 10 noises tJ lIH have 
been herelofore inaudilJle. Ccrtui n cry,,­
t als. " hen I)roperly Clit. ha\ e the ub ili t ~ 
to conlrol the frequency Olf il ll o~i tt a l or 

to a rcma rkab le degree. Quurlz crysla ls 
cu t in Ihis manllcr h a l';' a I'er) " arrow 
respoll5C withh - Ih a l is, the} will rc­
('cive or oscil/tl le at frclilicor ic8 only 
Icry close to some IlIIrt ieutlir Olle, 
Il ochcllc SIIIt S, on the other hand . have 
a with: rauge of rcspollSC. 

In receivi ng sound , II Hochc lle crys· 
ta l is put iUl o II pa ra holic horn L1ml Cll n 

be direetefl towa rds a noise. When II 

sound st rik es it, it gil'cs risc 10 a I' lIry· 
illg voltage across t",o me tul plates 
holding it. This elec tric vuria lio n is 
a lllplificll. The alllJl li ficll \·ibrution is 
Ihen het.erod r ned or (:o mbincli "'itll II 

vibralioll of a dilTerent fre(llIenl·),. The 
rcsult of superim posing these til 0 ,ibrti­
tions. "hieh are applied 10 0 \'OI'UUIII 
lu bc detcelor, is to produce a n oudible 
vibration in the louds!,cal er. B} IInalp­
ing t his audib le sound the naturc of 
lhe inaudib le sound is lJe terllIinel1. The 
sound detector is so sell si ti \'e th at i lea n 
pick lIjJ the song of a cricke t 200 y,m ls 
aWII )' . Lt is connce ted 10 the a na lyzur 
Ly a shie lded wire an.1 ctin be ca rried 
out into the fi cld in t he direction from 
",hid1 t he song is loudest until the ill ­
sec t makiu g the noise is ro und, 

T he noiseS lhtl t arc Illade by r- rickct s 
lire /lOW the lI1a;n fea lurc of Ihis re­
aellrch Oil souuds in lIature, l;trofcs80r 
George W, Pierce (assistt:d I,y Or. 
Noyell a nd \l iss Prout} ) hae bee n 
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6 THE GENERAL RADIO EXPERIMENTER 

l\orkillg \\ith Temohius Fasc.ialus, II 
sllIall, dllrl..-hrown cricket that is very 
cOlll mon in the fields. II is abou t one­
liljrd 8S long as the COlll1l1 0n uousc 
cricke t. IL si ngs at a frequency 0(8000-
11.000. whereas the house cricket sings 
al 1600 vihra tions per second. Inste'HI 
of diS(:rl'te chirps. lIjI "ilh the house 
cricket. this small erickcL em its UII ­

brok en trills, some of the m last ing for 
o\'cr five minutes withollt a pause. 

The stu(!y "liS star ted. and will be 
con tinued. in the cOllutq "here mall} 

different iUset;ls ca ll be taken up. and 
it i .. l)()sl!.iLle that SOllie "ill be found 
which si ng e n tirely above 11 L1tl ilJilit y. At 
tile present l illie U JIIl!lIber (If crid. CIS 
(Ncmobius Fasciutus) arc being kc pt 
in the Cruft LaLoru lory , and a dela ilCll 
liludy of their singing mechanism is 
lieing made. 

Insect noises are not prodlltled vo­
cally. but are prod uced II)' friction of 
one purt of t.he bod y aga in st another, 
by I ibrntiollS of the" in gs, by vibra_ 
tions of a IlIliscularly.controUcd dia ­
phragm, or by tappiug the bOl.ly 0 11 

sollie externa l object. TlIe cricket has 
sllloll wing COI'ers, or tegmina, which, 
according to hiologists, lire not adapt ed 
for fl ighL. It is these \\ings which rub 
on one another to produce the "song." 
I 1 is lhe male a lone " 110 "sings" or 
stridulates. the female poii8essing DO 

s lridulalory organs. Sometimes he 
si ngs alone \\itb no femnlc at haud. and 
at oLlIer l imes he sings \\'hile 'Iuite oL­
I'iousl) tr) ing to interest her. but slle 
is at all times silent, ap l>cu ring rather 
indifferent to his long tr ills. After a pro­
longed sOllg of sometimes half an hour. 
the male i.s seen to perform a sort of 
dance, chirping exci tedl y, and lhe 
female, standing a shor t dis tance from 
him , \.ill tllen execute back·a nd· for th 

Slroll<)ilCOpic piClure of r:n(:kel wilh wing. 
rlli~ in "ilinging." Taken .. ilh a Leica ell"" 
~a. el<IO()o;lIre 5 r.econtl i. -,robo6co:ll>C IIlIih 

el>ee<1164t lloer iIeOOnd 

motions. The Slridulalory apparat us 
consisLs of a !!eric8 of fil e· like tee th (HS 
pcr mi llilllc te r) loca ted on the under 
side of each wi ng, nnd a hardened . 
raised lJOrLion on the upper inner edge 
of the tegmina which is used as a SC'rap· 
cr. During the 80IIg the cricket raiscs 
his wings to an angle of 45 tlcgrccs anti 
dra"! the scraper on one wing rapid ly 
IIcross the file on the other. This mech · 
anism of stri llulalion has long been 
recoguized by biologists, and the prcs ­
ent investiga tions are principa lly con­
cerned with the character of the 8Ound . 
No such analysis has here tofore been ~ 
mad e of this t ype of cricket, a lthough 
the common hOllsc cricket and tile 
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~ EurorlClIII fi eld cricket have l.Jt:4' n 
SlUd ied . 

T he main (r('(luclley of the notc 
pick ed up hy the de tector "as fOil lid 
III IJC a l,o ul. 8000 \·ihra l iOlls pcr second . 
or II IIOIC fi ve oc taves ahovc middle C 
Oil lhe pillno, hUI there arc 1I1so st rollg 
vibrntions a l 16,000.24,000. anti 32.000 
\ iIJraliOn,; pcr second. If t he signnl ill 
the amplifier is conocctcJ 10 II neon 
Slo\\ lUbe, the t nbe ... ill nash c \'cry 
time sound is coming through the 
apparatus. The lu be iii a ll nched to an 
ar lll and rOltllCll o n ce II second. II IllI II 

photograph taken of the rota ting light. 
A stea dy glow, in/licating s leady sound , 
\\il l appClI r as II r ing o f light on I he pic­
lure, wiLl:rCIIS if the sound comes in 
pulsat ions sepa rnl cd by silcllI:c t he re 
\I'ill be epol8 of liglll separated by dark 
r('giolls . The s tead f tr ill of NemulJi uii 

r- f ascial\lS is E;een to he matle up of l6 
pulsa tions of BOund per second a l room 
temperature, iO degrees "~a hrC l1ll ci l : 

Lut if the cricke t is heated up 10 the 
tell1perature or a hOI sumlll er evening, 
91. degrecs Fabrenheit, his song has 20 
pul sell a seCOlH1. Ea ch pulse is due 10 [I 

s.ingle scra ping of Ihe wings, the pau~ 
Lel"' t"en repre..cnling lillie I'equired II) 
Ihe insecl for cbanging the direc tion of 
t be "'Lng Illolion or going hack 10 the 
!;Iart. In a pre\iolls in\esliga lion pub. 
lished by toc "mcrica n ~luseulII of 
Na tural lIistory, Mr. LIllz a nd \l r. 
lI icks, working 0 11 the house cril'k el , 
('(1IIc1u(led lba 1 this cricket dill not lla\'C 
euullgil time in thc .017 second pllUse 
het", cell pul scs 10 get his wi ugs back 10 
the cc nter. so they aSSW11ctl that he 
scraped in bO lh directions.. 

The present ilH'csligators, in order to 
r-- siud y the wing Illot ion of Nemobius 

Fascialus, se t up a slroboscol)C beside 
tbe, iva rium contaioing a cricke t. The 

s truL.:.scope is a n ins trument where a 
light can be made to fl ash on and 01T at 
any desired ra te. If tI le c ricket is s.ing. 
ing. lIis "ings are mOl iug 100 fas t to 
s tud y. li e is therefore put in the .Ia rk 
lind Ihe ins tr umcnt is adj 1ls ted until 
Ihe II ings appClIf 10 stand st ill. Once 
during c\'ery cycle of lhc wing 1lI 0tion 
the light is fla shin g on (or 1. 100,000 
second, the res t o( the cyclc occurring 
in the dark. The ,,jugs are therefore 
ligh ted evcry l ime they reach the samc 
position. T he stroboscope ha s a sra le 
"here I he nUIIl her of fl ashes pcr sccond 
CliO he rca d. The illl'cs tiga tors (oun d 
l hat Ihey must adj nst the spced In 

16 1·.1 fla shes per secolltl in order to 
make the "" iu gs Ilppcllr sllltiollary ; 
hence there a rc 16 l·3 cOrllllletc. back· 
aml ·Corth "' ing naps. J\ S "as s tated 
ahol'c, al rOOIll tellllK' rature there are 
16 pulses per secont! in the ;;ollg. tr 
st ridulat ion lIas produced "'hilc the 
I, in gs moved in hOlh dircctions there 
would have to be 32 pulscs per scc(Hul ; 
so in thcse cricke ts lIoise is produced 
while the win gs 111 0 \ " · in nile (lirl:(;I;OI1 
only. 

This is, of course. only a preliminar:, 
stud ). Professor Pierce has listened 10 

olilcr noises. the soll g of ne'" Iy.hat chell 
rob ins, ", Il ich is loud es t at 15.000 vibra· 
lions per seCOnd. a nd Ihl! hlack pole 
\\arblcrs "bkh sing at about 15.000. 
The ultimate ohjcct of Ihis Sf'rics is 1.0 
swd y and classify lhe sounds in na lure 
li nd if I>ossibie 10 de tcrmine whether 
Ihe)' sCfl'e sOllie purpose for cOllulllIl]i. 
ca tion. In add ition to noises made hy 
animal s, Professor Pierce li as (oll,od a 
large num ber of l:lCrsistent Bupersonic. 
noises. such 3S the , ·ihra tions emitted 
by leaves under the action o( the 1\ ind o 
noises prod uced by air jel s some of 
which arc inaudi ble to tbe ear, the 
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rubbing of clothing or of hands, noises 
made by the hurning of a mul ch when 
freshly ignite,1. The ticking of a watch 
lIl ay he hcanl al a distance of 30 feet 
or morc by means of sou nd s of a fre­
quency as high as 30,000 vibrations per 
second. The dC\'ices which arc here 
em ployed in scienlifi,' siml y have also 
high ly important practical applications 
ill the production and detection of 
sou nd s Ulllier waler, as a means of 
signaling bel ween ,'esseis or of finding 
the de pth of the sea by liming cchoes, 
or in detecting vessclac by means of 
supersonic noises produced by the 

vibration of their hull s or prol.H!lIcrs . .-
The \' ibralions produced by magneto­

SI riel ion oSf'iUa tors ami piezo-elect ric 
crysta l oscillators ha ve a high con· 
staucy or f~eq ucnc)' and are used in 
eotHrolliTlg the frc(luency of ratlio 
sending-s tations and to pro vide time­
keeping medllwi slIJs ror clocks of high 
precision. One such clock ol>cral.ed at 
the resea rch labora tory, based Oil prin· 
ciples di scovered by Proressor Pierce 
ami munufactured hy the General 
Radio Co., keeps time so accurately 
that it changed in rat e hy lessl.han t_tO 
of a sccol)(l per {lay in four month s. 

NEW DIALS 

, &01 , 
Type f)ium . Arc Di.,. 

112·'\ 3h in. 180 6 100 
712_10' 31'4 in. 180 ' 100 
705-A 3 1-{ in, 1800 100 
105-1-' 31~ in, 180· 100 

}\ companions to the 23{ _ and -l-
inch llials used on /I111("h or our ~ 

c(tuipment and in the asscmhly of lah· 
oratory and experimental apparatlls 
of others, two new General Hallio dials 
h/w ing diameters of 37{ inclJcs are nOl, 
a\'ailab le. The new dia ls are similar to 
the TYPES 702 and 710 Dials. cx('ept 
for the larger dia l plates. The dials are 
nick el·silver Ii nished , \\ itll pilot o-c lche(1 
engraving, and are insu illted from the 
shart. The fluted knob is polished hJack 
hakclit c " it h rOllnded cdges. These dials 
arc a\'uilahle for both ] ~ . and % .inch 
shaft s, with and "ithout fri c tion drive. 

.am . ". Ul'" . " 1 
,', II,'. C 1 .e 

SI"'!I Kn ill, R",;O' rrortl Ilriu 
'4 ;11, 1% in. 'HA l'" $ 1.2';; 
8 8 in. 1% in. IIn' \I, l.z,'j 

J4 in. I % iu. I ; oj II , HI" 1.7;; 
3 8 in. I % ;n, I: " 111 1' \1, t. 75 

• I ..... n .. d ,,,,dn LT. S . I·. ,~", . N, .. , 1.713.116 . " ,II.;II.t_~5, -GENERAL RADIO COMPANY 
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