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TlIE CONTINUOUS R ECORDI NG Of 
PULSE RATES 

'By IToR .\TIO \V. I ,AII ISON 

XI I illust ru tion or the intcrro·latioll of tin.' 
!lC'i('II('C~ is to lx' SCCII in Ill(' itWI'{'O'llIg 

II'W whieh Ih(' memhers of llJ(' mN];. 

cui pror .. ""jon are making of dedriCIII 

Fru! ,n: I The ~I'diota

chometer ill u ...... ill th~ lab.)
n.tory ufOr. A. \ ' . IJock at 
tile' M.l!SIlchu~tt .. Gf:ncral 
1I~I)ital, Boston . The 
patient 1'~l'l'd!ie8 Oil the 
t~,lrnili "'hile rontinllo,,~ 

I'('COrd~ of the pul'!e rote 
lire taken 

t.'q uiprncnl in the dingn());i~ und ',{'ulmen l 
of til{' ills of rnnnkiud. For example, it 
is wdl ktlO"'1\ that muscular (''Olltractions 
are llC<'Ompunicd by more or less pro-
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• 
HEART 6EAT R~CORO~ 

OMITTE.D StCOND! 

I1f)un('(.'d dt.:dricnl potentials. Extcllsi,'c 
Ill!(: IlBs beel] made "r this 1'11('.110101-11011 

in rlillgtlosing lind IItuflying diSl.'IIs('S or tlte 
hell!"!. 

By means of 1I11' dectrocardiognlph. the 
\'oltll~e waH' pr(Mlut'l:'fl hy the 11.\'51011', or 
oonlr~liOIl phuS(' of the henrl,. lu·nt c~·rle. 

IIllly be introduC('(1 onto the vihrating el •• :
menlor lUI Eillthon'.Il or string 1/:l1l\'1l1\omc
t.'1' Ilnd t hCIK.'e n.'('On:led as an uN'illogrollll 
"pOIi /I plloto,l::rfIphic fillll. )0'01' cneh rom
))Ide beal or till' 111'111'1, such Ii r(.'COrd shows 
u ~ill~h' pul~' {"(l1I81'(1 IJ,I' the ~y.!!tolc or the 
lIurid .. rotJow~.J hy n fJ1uI.drupiu 'n1\"C 
prodm.'l'l'i hy the ~y,;lolc of the n'n!rirlc. 
Tbis , .. h.,le ('~'dl' is l'ept'alOO ubout 8U times 
IM'I' minulc. An nnll' y~is or tht' ~hllp,.' and 
timing of these C'Ompll'x wavefor1l1~ givcs 
the physician muny dul;l. ..,nn.'t-·rning tllc 
f'Ulcti.)ning of tilt' In'lIrt. 

In onlur that "nlisfuctor.l' "-'('(,rd~ ma;\" he 
/')iJtain{'(1 from Ihe ,'ll'f'lroo:'tlnliuwaph. Ihe 
pali('nl mll!;t be ill II l'Ondition of {'OllIpllra
I h'c repose so UIHI I he s.rstolic \\ 'III'C.~ will 
11(.1 he ''OIIIU/K'(1 or ohlilt'rutl'fl hy other 
1)Olcutill ll; due to tilt' {,(mtradion of mu.~,dcs 
nul il1\'olw'd ill the IIction of till' twart. it 
i ,therdore, imprllct icullo uS(' til<: ordil\ar~' 
cll't'trocnrdiogrnpil for fC(.'Ortling or timing 
beart aclioll wht'n the patient is e.l{en.'isiug 
or is ill a slnle of p llysi('ul,')(..,rtioll or lUllS
('uillr strain. 

'rile Iwar\. i! primllril.v a pUIIIP for ... uppl ,v
ing the n>'>llaliilling blood stn'nlll 10 ull 
parts of II,e IM)(I,\', M enllli {'nlOl iOtI anll 
mu~ulllr acl;vity d emand au illcn'l,ISI.-d 
buppl,v IIf blood which ill me!, in pnrt, h~' an 
irtr'reasc ill tilt! pul~ mt£', It is. Ih..,refo".', 
imlKlrtlillt to sludy in "'hat manner the 
Iwart mo..'CIs I be delJJllnds mll(le upon it, how 
:.(lull it bo..'COIIlCS fntigu«l, :)1111 how mpidly 

~ 
TIMING RECORD 

il returns to it..~ l1torl1WI rale..' url er t hc 1~:SSll
lion or muscullir Il.di"ity, 

I n I'arryill~ out surh fnligue studies it.. 
\\"Il-~ "('Q' ul"<iruhll' to IUl\'C SOIliC I l'Chni(I IiC 
for ItccuMllcly IlIt'u~uring th .. IHJlsc rllte o( 
t IU' pntienl f rOIl. 1110111('111 10 ]I10lllent during 
(-)('I""'i!<£', For Ihili purpOSf', t .... ~ 1)I)in tN out 
uh(wc. the ..,k><- tl'Ql.'ll rdillgraph l'Oullllln1 he 
1I!1'(1. H..,-cnrd'l'" aloug tlJ(~ linC!> con~ 
du{'It~1 h,l' tI,, · Fntigue l ';lhornlorr III 
1IIITI'nl'd (. ui ... .! rloil~· ,ji,'<Clo.."I.-.:1 I he fact tllllt 
t he slow rhyl huli(' df'f'tri,':J p" lst'!l, .1.,1..' ttl 
I hc lIySlolt' of UJIlllt'u rt . ooutllinl'cI U l'crlaill 
.; murmur" or higher fn."'1IUCI1CY (.'O II1IKlIIClit 

of thc ordlT of 30 {',l'clN per ~coor" l . 'f lte 
IIlUJ:'Ilitude of thi. IIll1rlllur potl'nlinl is vcry 
II mnll COml)llf('(1 to thai profiul.'t ... 1 by the 
rr imnr,r 5,\'stol ic Wfl"C~, Nc\'{'rthdl'l'.~. it is. 
fOrllltlfltciy. l)CCuliur to th(' ~~'lIto l c of the 
11I.'lIrl. find d~lI 1101 (',x ist 10 1111,\' up
prt'Ciat.le CXWllt in pot/'ntial" ,I('\'dopro 
h~' til(' coulm<:tion of a"~' IIr Ih(' \'OIIlIlIIlQ' 
mu~lcs. 

U.ow. is made of this phCIIOllle n()1I ill the 
cllnJiotllchomcier. or hcnrt · bcat counter. 
rl!(,:cl1tly de\'ciolK-t:1 },y the Gcnt'rlll Bntiio 
('01111>:11 •• ,. ill (,'Oliahoratioll with I'nlll S, 
Hnller, Scicntilic A~~i"lallt at 1 1 1~ Futigllc 
Llboralory, IlBTI'u rd I;nin'rsily, This de
I'il'(: conllliliS II sd<'Ctil'c l'1I t;mJIII-lubt.: 
nlrlpli lic.r which respolUls only 10 t his 
"lIlllrmur" compoJicll1 or ttll' s~'"lol ic 
IItWe-s nUll is <llIill.' iu;;clIsiti\'c to till' pri
mary II'II.\,('$ due to tl,e systole or to allY 
\-oIuntlt rV mU.>l..'IIIAr rontractiol1 whirh. in 
either Clt's." 1I'0nld hal'c II much lowCr fre· 
{lut' lIt'y thnn t ili' lllurm1lr, In I his Illllllner, U 
r1i.tinglli~hablc impul;l(' II!: .. \' he (.b tained 
8ll'ftch systole «'\'CII though the PlItit:'1I1 be 
t'){l.'rcisiog. T his impulse consisis or an in
t('rmiUct)1 tmill of II'n\'CS of 30 cycles per 
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se<.'oml rrt'(lucl1l:'Y which i$ $uh~'(l lI ently 
magnified alltl illtroduccd into a "pulse 
aml)1ifier" wlli<:h, ill turu, protlU("'CS1l single 
dil'(.'<.'t..('urrcnt Jlul5e lit cadL s~'s lole or the 
heart. These tiirt'(:t-<:urI'Cut pulSt.'!I are then 
uSt.>d to drive ont' IloCli or a duplex syphon 
I't.~,.'ord(' r. while tlill other pell is operated 
unirormly uy n c1ock-dri vell llw(.'hani.'lll, 
the litHer gil'ing one impulse 1)('1' set:ond. 
In thi~ UlHIlII('r, b,\' com rmring thl' two 
simuilant'Ous rt't.'Ords, lUI accu ralc and con
tinuous I ilnillg or the henri rale is oblaiu("'(1. 
A sample I'('(.'()rd is shown in Figure't. 

H is obvioLis that records made in this 
mallller mny be u5C<.1 only ror timing the 
~ystoJ('. IUlII lhnt Ihe wa\'eform traCt.'t1 h~' 

thc sypholl pCII whid\ is CII('rgi:l;cd by I he 
heart Iuu 110 rdlLtiOIl. as rur 11.'1 iu ~ lu\\ 1C ill 
l'tJIIl..'t,' rIL( ... I. to tilt, primary Wll\'('l! ohlaill( ... 1 
II ilh I he dl'(' trocnrdiogT1Ll)h, 

In u rdl'r til pick u p t11 ~'8C 1IH1ii('u llll' \.IOl('n_ 
tilLl~ to the best l\dvIUltnge, two smull disc 
dt ... ·t rotlt·~ 1IlIIIIe or l\Iund IIIt'1al and about 
Ollt' illdl in ,Iiaml'tcr are worn uy the "a_ 

tient. These are carried by ind ivid ual 
clastic belu and art' ill rontact with til(' bare 
chest, oue below the lert urt'ast a nd the 
other o\'er the center or the chest 1111 high as 
the belt, \>a.oiSillg under thc armpits, will 
IlCrmit. Such all ufl'll.ngeUicut pilices the 
electrodes a pproximately illong the ., elL'C
trie axis" of t.he henrt where the IHIIXimlllll 
~yslolie Il-otelltinis are oblainl'tl. In order to 
miuimize the elcctri!'!lll rcsis llUlce or lhe skin, 
the lIrt'as or contact ate well moistened with 
sonp lather before ILppl.l'ing the electrodes. 

The 1)!Ilse nile mny now bt' measured 
with the patient standillg. sitting. Of rt'CIin
illg. li e may rUII nt \'a riolls .'!11t.'Cd s 1I1)()11 II 

Irt'ndmill. pedal II hieyd ... o r exen:i$(' on:1 
TOwing Illachine, lind while l!O dlling. II con
tinuous 1't't.'Onl or ILi ~ pul .... ra '" may 1Jl' 00-
laiul'fl l)()lh duriug tILl' l'xen·is .. IlIId ti ll' 
subSO' ... jlJeul. I't.'('u pl'nll il'" pl'riOo l, 

T hrough t he eUlJ rtt·~y or Ih .. Fatigue 
Lul)()rlltory lit IInrvn nJ L1l1 i\'l' rs il ~' , II',· 

show two iutert'sting ('urn'!! luhll with ti l(' 
Cenera l Hadio cardiotuchometer. 

FI0t"Kt: 3 , Thp CIIrt\iotachomder "';II'IIU1I,\i fien, ~.I'phon recorder, timing de\·it'C'. nnd IIOWCr-.'>UI'I,ly 
!ll!t,.-... sorit-... mounted on u I' ... tere<.l t(,ble 
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Fu;ullc I. 'I'he helut\'ior of !l dug while runlling li t fill! s, ...... ,' "" II s ,leCia l tre,,,Jmili . The III11)('r 
ellr"e "'I'M h,ken hefDrc the OIWI'Hlioll de..cribe<1 below. The lower clln'e w,u til ken nfter ti,e 

OllCl'll tion 

I~igurc 4 illustrates the vurial ion III the 
pulse rate of n uog while running a l II spct.~ 
of 10.7 mile!! pe r hour llron II motor-d riven 
treadmill. Oue eun"c shows lhe record for 
thc normal nnillutl. while the other eurvc 
shows UIC J"(.'(.'Ord of lhe SBme dog after COIII 

plelt' J"(.'Covcry from an operation rcmoving 

~ 
I 

I"" " 

I /' ~ P< I'. 

C(' rlain purh of the s),mp .. <J.t hetic ncn 'OUS 
system. \yilh the normal dog, t ile initial 
ris(' in rate is more rapid. reaching II- con· 
si{lcrahly higher figure, and gradllu!ly sub
si(liug afler UIC first minute. After the 
oper/llion, the ri...e in rule is secn to be much 
slowcr IUld no reduction OCCll rs during the 
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TIMt IN SECONDS 

. 'WUf\K 5. T I,ree test rUllll made by a trained atl,lele on II ~peciJlI treadmill for three di fferent 
tlltl'!l of s,leed. The points marked. "Stol) '" indicate the cod of the e.~erlioQ 
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excrcise. The r('«)very or tI,C nurmal dog 
ufter exercise ili lloli<:t'uhly mo~ rll pid . 

Figure a giVl'~ records Ilhl,lIi1l1'(1 from lill 
nthleh! rUllning Itt Ililfercni ;;- I~ IIlkln 'he 
lIlotor-dri\-eu Irt::lllmill. TII€!se ('ur l'oS !l~ 
M!if. t'xpillnalory. I t ill i ntcrcslin~ 10 1I0te 
lhat tbe IIthlele'! heart rate il)crt.'Ii5eS whjl,~ 

he Auticipates tJL{' (')('"·i3<:. All (oxflmpl t.' of 
lIalural 1lC('()1I! mOOation. 

Wbile ('xlxorimcuting with Ihis Cttui l). 
IIICli t . the writer had an opportunity of 
making some interesti ng psychological 
tellts to n'COrd tlw f('action or the Ileurl ratc 
of childN'lI , ages live and st.'\'cn, while listen_ 
ing to tbe reading (If " thrilling" r(l ir~t 

~ IOriel! .• \ tl istim'l irnoguluril y, lIOluet illlC.'i 
of IIl'(.'('lerlitiou Anti lIOmel im{"S uf lil'(:clera
lion, >10" tlLSt! rl'I~1 duriug emotionAl pas
~agt'll I,r Ih;> 6tori,,'S. Whal dlll1\ were 01,
lo illoo ~"eUll'l l to inriielltu IIlllt n ... ·overy 10 
tlleir normal fnt., wns Ie'!.-'i rl\l)id iu UIC ea.!IC 
vr lah." witll which tile c hildrcli w.'re Ihor
oughly rumil iar tlUln ill lilt' cllS(: of {'<I Hnll ." 
I hriiling s torietl whil'h t llf-y were Ilt'ariug for 
til t.' fir.lt tilOe, 

\" ith Uu' lll'l iellt si t t ing quielly. n (.'('rtl.ill 
intervul of tillie i~ requi red. wiUI ellilllr.::!! 
at Icast. to oc'COme more or II$S 1III00ilSCiolili 
of the pft'$('l1~ of the eI('("trodes. Jt is be
Ji(,vcd , 1J0we\'('r. that wl.illl exercisinj{, mus
cular lIetivily SUOII rcnde~ the plIti';'IIt 
~lI fficieutly uUl'onseious of the pTeSt'nct of 
the elect rodc.o;. 

In addit ion 10 ils I1 I'plie6lioll in fntiguc 
rcsell.f'('IJ{~s, tileclinliotndlOnteter is 11 3<:ful in 
studying tIle liuil' reaction of lht, heart to 
drugs ond other ~t.imul i. Likewise, hy sub
stituting lUi el('(;tric buzzer for the ref.:ordiug 
mechanism, arrailgeml!lI!.3 IIIlly be Illade to 
.onable th(' physieinn or s urgcon to listen to 
the heart ra tc of th e. patient during treat
menl or operations, It is possihle that 
('quipmcnt or thia sort might prove ot some 
vnlue lIS a " lie d l' tcctor" in criminnl in _ 
vest igat ions. 

Figure S shows the C('nerai R atlio CfIf
d iotaehometcr. All of the C(luipUlent is 
mouuled upon !I eastell-,<I tabl(', thus mak_ 
ing it readily portable. T he tllJ'{:e-slllge 
Ilmpli6er uuit utilizes special tuned 30_ 
cyd u t ransformers as the inter<.'onnecling-

rouflling nni ls. Sudl lrUllsformcl'll ser\'c not 
oul,\' I.u dimiulltc low-frNJucllcy U1uill: lIlur 
ptltcllt.iuk hut tb(',\' a lso red uce, to a larg.· 
Ilcgrct,. on:l inary ,; background" I)()tentiab 
of ;wd iblc FTi'</l lcncy. 'I'he nmplilier nnit is 
roll ow\.~ 1 hy a small bridgc. lype o.\:ide_ 
junction rectifier and fi nally by a single
tul)C am plifier whose o\ltpul pllllc curreut" 
l'onsisl ing of pulses of troul one 10 10 
milliampere.!! umgll itude. ellt. rgize!I oue 01 
the 1~lIg of a newly dC!ligned d uplex syphon 
r«:onJer. 

The mflguct coil operoting this pen car_ 
ries Iwo winding!!, th rough the second of 
whicb is passed 1111 lldjllslable d irt'CL eur
rent, ol>posing or bias ing thc cnrrent pulsc~ 
FrOlll the Ilmpliner. This e1ect rielll nleU,ocl 
or adjusting tile sensili\'i ll' find workillg 
I'flngc or the 1)('11 has m'('11 fou nd to be t.he 
11l();;1 ~ lIi lnble lIl'hell1c fo r Illflintuiniug fill 

opt imuill rc<:ord, (IS ti ,e polential from till' 
Ilcurt vlU'ies trolll ti llie to t ime. 'I'hese COil
troill. togcther wit ll the \'(l riOIiS plllt,c
circuit and bias haucriCll , life contained ill 
the metallic cabinet housing the alllplL6er. 

Tile second pcn of the IlYI>boll rct'Order is 
energiZ1.-.:1 at o ne-secon<1 intervals by II 

clock _driven key conlained in a cabinet 011 
the lower shelf of U1C table. l'ro\>is ion it 
IIlMle for omitt illg e"ery tenth t c<.'ond from 
the recon:llI in order to faei lit.-ltc the count
ing or the l.:lpt:ll. The t o\·o independent pens, 
which lire. mfl.{le from fiu e silver tuhing au(1 
which op<:rale upon the syphon principle. 
lrnce ciOlJoCly adjaceut n:cords upon s tand· 
a rd *-inch ticker t.ape, the magazine roll of 
which is conveniently mounted in tL drllw~r 
in the 1}IISe o f this instrument. The timing 
pen may also he !lCparately controlled by 
meal!!1 of a hand-operated key. thus per_ 
mitting tbe tape to be marked for idcn l ilk'11_ 
lion of any particular occurrence during tile 
n.'COnl. 

The ea rdiotru::hollleic r SllOWll ill the illus
trations was a model designed to be opcr
lltoo from a IIO, '-oll dircct-eurrcnl source . 
. \ charging puucl on the end of tJle table 
afrordll mea ns for ehorging the stomge 
battery. A ~Iight modifiC1\ tion ill ti le design 
would remler the equiplllCllt operative from 
A. 11 O-\'olt ()l) .(.'ycle-cll rrcnt source. 
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M ISCELLANY 

13J TilE EDITOR 

Til E Gt'II"nU Hutlio cnruiotnchollu' l<.-r 
lll'writH-.J by ~lr. Lulll ~on ill this iSliue 
of the I~ZIH.·,illl(m (rr will uIiJoubll.'(lIy 

ilitl'fd)l ew~ryolle wllo is conccrut'(l wit.h til" 
tIIJIJIi{·ut.ioIiS of the lilcnuionic vacuum tuhe 
to nOIl-OOIlUJlunico.tiollS 1ISt.'!I, IL'I well Il ~ 
1I1o~ wllo ArC working in the Jlarticulur 
field of biophysics where the ins trument 
ibsdf mig ht 1.1(' nsed. The importllnt dt'
ment i ll the new instrumcnt is, of l'OUfse. 

till' lunt,.'tl nmplllicr which IlUJplifiC5 the. 
t1cSlrt'tl imJlul.,.es and al tJU! same t illLc IiIt !'tll 
"ut most of the extrallMIJS Ont.'S. 

, \ 8 n rt'~lIlt of illt varied ClI: lH!t icll<,(: in till.' 
de\'clopIl1l::1I 1. Ll t!!!ign. Hlld InlUlllfn.cLul'C of 
measuring IIIstrmn(>nt!l for the COlllllllllli" i! _ 
lions indus tril's. the GCIl1:.ral Iluflio <':om
PlIUY'S urglllli~ution is pt.'Culill.rly wdl 
lu lnplt.'<.i for \Iurk in thc rapidl.\' devdopiliR 
iuoll1.!! lrial licid (or vacllum-lulx- 1Il(-usu rillg 
llnd ronlroJ apl>umlus. 'I'll<: cal'fl iotn,. 
c:u(unt'l.:-.r is only olle example or our prescnt 
inlt:re"t and ail inforDlation about new 
problems ix.ooomes available, it wilt be 
presented III the Experinumlf:r. 

It it our hQI>C UlIIl ExpcrimeFl/u fl·nd .. rs 
wiU 6nd such discussions as this of inlcrt'llot 
10 them alld thal. whcn tllcy lulVc 1\ pur
ticulntl,\, kuott .y problem to solvc, Ih(·y will 
Kivc lI.'i Ii chutlCt! to IIssi>!l. Our fn!.'l illies lIfC 
a \'uilaule for 11I·lp III ewry phase of the 
Ilullillflu·turiug proct-s5 : dCI·dupull'lIl. tit>.. 
~ign , tlml produt'liulJ itse.!r. 

.. . . . 
TIlc «:t lil ing (if a Il l'w catAlog of Gell('ml 

Hadio laboratory UPINtrallls 1m... IlCCli 
tVUJlJldl. .. I, 111111 thc fir"t OOpi.'S Me 01T tile 
pre . Calli log jo', liS the lIe ll book is 1'!llIc~L 
replUL<f'lI 1111 prl'\' ioIiS issu,-s. the two most 
r(!('('l1t of whidl W('n: lin: l"i~t IUIlI &"-'ulIl l 
Editioll ~ of Clll.lIlog Eo iSS"II L'(1 in tit·pt<.' IlIUcf 
um l D,'(.'('mher, IfH8. rcspttli\·dy. 

As u l)rdillJi li liry s lt·p ill the tlist rihutiQIl 
of ClIllilog F. "'c made u curdul l!u rv(.'y of 
the Ezpaimtntcr IIIlIi111l1; lis t /lud chose 
from it the 1I1111ICS of 1111 p(.'I'SOIlS whl.llll we 
\x-licv('<.i IVmlld be interested ill UIC uSC!! 
of General Radio laboratory inslrulIlcnls. 
'1'0 cach 1111.10(' in lhis lalter groul', we have 
lfIailt-J CItt.R1US F. If YOII would like to hu\'c 

II wp~' and fet.'1 su~ lIul l pm 1~lUld IIIIIk<
good use of it, p!c 'uSt: fl -el r ........ tQ 1I.,k us for 
one. Be sun.::, bowcl'cr, to IIlIC yuu r bllsimss 
/i'ucr llClld and mention whut posiliou you 
hold with your firm. h("ClIIiSC I\'e hal'e fOllud 
it IIl'CeSSar,r to definitely limit d is l ribntiOll 
of lhe eallilog to IlihOriltorics, cligineers. 
lind othe r uscrs or ProsIX'<:lil'c uS(:rs of 
Gcneral Radio lliborlltor~' IIpparltlus. 

lJcs.id t'8 iL. rt'gullir line of Iliboralor.l' 
appurutus the Gen,-rol Hadio COUIpttll~< 

IIl lmnfaetures te3tillg iuslrulIlenLs. W ill · 

poncnu, WI{I miscellnnoolls u(.~ril's for 
the list.' of nu:lil.l serl'if'Cmt·n. puhlif'-l,{]rlr,·ss 
m('n, sound h.-d lll i('iulI ~ , custom .;;0:1. Iw ild 
crs, l'xp •• 'rimcnh-u, :md omllteUr!. For tli(' 
,;; p(,(·inl 1I:>C of tilL-.!C groups. !lU nhridgL,t 
,'(Iition of Cut:llog F is lIuW being prep/m ... !. 
J I "ill rcplHce th~ prcscn t lJ ulldin 93 J, hut 
it will Hlso dL'SI'ribe our L'O lIIplete line I)t 
mete rs lind iIICXI.ll.'llll i\·(' gl"ll'ml-purpoSt' 
test ing ill!!trumcnu. Copi'$ of thi ~ ahridgt-.J 
catalog 1I"i11 IJC lII,. il('(1 10 t'\'ef~'OlJt' un the 
E.rperitll cll ier mailing list wllO Iw-s not. 
been sen t II. wpy of Catalog "'_ 

• • • • 
/I. uui'lu(' fOllture of thc til 0 new Gcut.'raJ 

Hndiu clltillogs is til l' uwt.horl for keeping 
you in touch wil h ne w del<dopmelZl,.. The 
GCIIcrll1 Hadiu E.c~,ill/c "tcr lUIS. in til{' 
past, dt.'SI:rihcd some of !.Iu' OJ. but wc pro-
PUS" to 8enJ ()ut {'ntnJog supplcment~, 
",'lid. "·ill givc mote 11"tnilt'<l data limn it is 
f)Q".<jibl,· to iuclu,lL· in the f ;..:ptJrimcnlrr. 
\\'e an.:: maiulainiug II rL'Cvnl of your Ulum' 
lind IIddrcs.;;. iIo thtlt HIL'lIt' ca\..nltJg !upplc
mCllts ca ll he mllil,'!1 to ytlu wi thout 1 1 1·11I~· . 
'I'l l« uclllr<''AAing_ lIl lldlinc ~ lo-neil frQm whirl , 
the mlli ling will hi- dOlll' ill idenl it111 .... ilh 
III(' ~lt~u('il t ha l ud,l r!.'~St.'s ." .... Ir ('op,Y or II'l' 
Grneru illuri iu 1~·.cpcrim'lII ler. H. !lIen. ynnr 
e .rpt'rimelller is oorrc'Clly a{lrlrC'ss. ... I, y uu 
11111)' be sure til/It your nnme i~ wrred.l,l' 
lis lL .. 1 un onr lIl"jliug l i:;1 for Ill! ellllliog 
supple menls. 

1~lelL'ie cooper"l!:' wil h U$ in our l,fTorls t6 
ket·p you postcd by nOlifyiug Ul! Prollll)ll,\ 
u( II.lly change ill lu!drl!S.il. l\s lhe E.r.pui_ 
mellter is now being IIl11 iled, t he po;;;t o ttil"(' 
\\iIJ not forward il to your new 1t."M rcss. 

[G I 

-
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" 'lien copies lire returIICfI to us, we inunc· 
tlill tdy remo\'C the nalne from our IIIIIilill1; 
list. II is es!ICntilll , then·fore, llint you 
lIolify us of IIddress changes Il5 fur ill IItt · 
VAnce as l M)S8ib l~. 

• • • • 
011 pages 28 IIlltl !!!l of CII.tulog I" ure 

described the series of TYPE .2 14 Hheoslul.!J 
(Uld Potentiometers which ure high grade 
l)(Jpularly priced units for use iu high grade 
experimental installations. Effective at 
once all of those priced at 81.75 in Catalog 
.... curry 8 price of 81.50. The two item! 
priced III ~.OO in Catalog F are not 
uff('("too by this change. 

• • • • 
Occasiolllllly we rL'<'Civc i ll qlllTlC~ from 

rt'lIfr,.r~ who wi~h to maintain a reglllllr 
Iii" uf Ihe 1':r/~rilllt'lIlcr, as t11~ ft'~ult of 
wlljel, we 11ft' intel'l..'Stoo in lWllring from 
an,rOIll' who !tas t!f'\'c!opt,"'(1 fo r his own 1I ~f' 
or fur llit, liS!' of other:: a workal'l<' fi1ill~ 
all\1 l,il1l ling .,c:'hclIlc. ,,'l' :I~ pri llillri l ~' 

interestoo 111 methods which hind the 
l"Olilplele issue, because lh<,y are uS llall~' 
much less l"OIIIIJlil"Utl'll t han t hose which 
lm'ol\,e dipping, A nllmQcr of suitable 
binders are on the mnrket, ulld II' e should 
like to know whcthl' r !'Cllderli who have 
tri "OfI them ha\"t~ 1LIIY part icular prefcrclll,(, 
for one type II~ uJ,::linst HlIother. 

For our own us(' in tile l' lIgilll.'(' rinJ; fit:.. 
Imrtment of the GCII l'nil Hallin CompHuy, 
Ill' lise a simple threc.ring l>illd~'r , Bud this 
Sl-ems to us to bt- cutircly ll{il'<luate. l t hlls 
be<-n suggested that we allow B greater 
bindiug margin 011 the E.rpa'irtlcnler, lind 
we hope Lo Ilinke this IJO"siblc ill the nl,U 
future. 

CONTRIBUTORS 
All adl"qllatc sko- tdl of lI orlll io W. J ";lIl1 · 

SO li, , he author of lI lI" urt id, ' in lIl is mont h's 
I~·xpcrime/!Ier. II'l iS gi\'I'1I ill the JUII(' issue 
of the E.{:perilllclller. The intercstet:1 reader 
i" rcJl'rll.'<.i to pllge I t of thnt issue for a 
biogmphical note undu photograph. 

The General R adio ElCper imen tcr is published 
monthly to furnish useful information about the 
radio and electrical laboratory apparatus manu· 
factured by the General Radio Company. It is 
sent without charge to interested penons, Re· 
quests should be addressed to the 

GENERAL RADIO COMPANY 
CAMBRI OOE A. MASSACHUSETTS 

.u"~O.D ~_ ... 
co .. co_o ~ ~ 
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Take the 
Guesswork out of Monitoring 

. 
• • • In •• • 

Theatres ~ Recording Studios 
Broadcast Networks ~ P. A. Systems 

With a Type 586 Power Level Indicator 
AlA ... high quality sound sys-

1\. tems hllve maximum nnd 
minimum volulllc Icvds thai 
cannot b(' ('xccf'ded . Low levels 
clIlphasize hackgrollud 1I0is(', 
too high levels ovcrlMd loud
speakers. amplifiers, and other 
terminnl C{l uiprncnL and CIiUse 

cross-t,aJk in adjacent chan
nels. Corr('ct levels are most 
ll(.'CLIrulcly llIai, . lailled b,v Illllll 

lIa! control using n Type 586 
Power Level Indicator inslcml 
of the opt,·rnlor's ear as H guid e. 

The 'l'YP<' .586 Power Lcvel In
dicator "('quires no hatil'ries, 
ttl hcs or other rcpla{'('lIlcn t 
parts. ] t is made in a po,'table 
model nnd ill 11 model for 
mounting 10 a standard rela,\' 
rack. 

o 
·0 

• :: .. 7~~- • . ..... 
a ······ .. . ~ ..• ~ . err': ' : •. • _.'., . .. . .. • • • • ttl¢. ~. ~ • 0<._,,,,, . ..... ---~-

Q _ ........ - .... 

o 

OUit ""\I' C\T~r.oG F-X 
descrihes thc po\\"cr lewl indi_ 
eRtoT. Bequc~t it on yonr 
busiucS.'! It'tlC'rlwad a nd ~tntc 
the posi t ion you holJ wit h 
your firm. because di~tribution 
is limill'd to hlhoTlltories. cngi. 
nrtrs . ami other prospI-'<! tivc 
user:< of lahoratory measuring 
illstrlJlll('nts. 

An IIbridge<l I.'ututog for liLl! u.:e 
of sound technicians. installcrs 
of public-nddr<'SS s.vstcms, radio 
sen'ice men. set builders. Ilud 
Illllutelirs will lw ready within 
11 fell' weeks. n. 11150. will de· 
scribe the power ICl'd imliclI.tor. 

O,hcr GENERAL RADIO PRODUCTS 

Calihrated ('ondensers. Inductors. and Resistors: Attcnuation Networks 
and "oILagc Divi,lers; :Frequency- and Time •. Measuring: De\'ices; Melers; 
Oscillators: and II Complete bne of Accessories ror the 1~1borutory 

GENERAL RADIO COMPANY 
CAMBRIDGE A, MASSACHUSETTS • 
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