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I:LI:CTRICAL COMMUNICATIONS HCHNIQUI: 
AND ITS APPLICATIONS IN ALLlI:D FII:LDS 

WA VEFORM ERRORS IN THE MEASUREMENT OF FILTER 
CHARACTERISTICS L nl''1GINEEIIS "hoso "o,k 

incl udes llle design and E manufacture of electric 
wale fillers IllIve often !'ccn 

concerned \,ill. Ille discrepancy thai 
appCltfS 10 exis t hetween the calcul ated 
llrui actual pCrfOflJlluU:C. Gi ,'en reasoll

ahly g(){){1 ,lata aholl l lhe dlllractcr 
is lics of the coils and comlCliecrs tha t 
a re used. the frc(luency characteristics 
of a filter call Llsually he predic ted 
fairly accurately. yet seemingly ca reful 
measurement often ind.iCnlCS a mark ed 

® 

difference IJC !\\'cc n Ihe rlcsign dal:! II no 
the ma nufa (' lurcd prOflucl. 

While nearly all cOllllllllllica lion 
engi neers lire aware' Ihal \\alcform dis
tortion in the po',er source "i ll in
fluence the measured cha,'at:terist ic of 
;. filte.', few take the trouble t.o nwkc 
an IIctll31 calculation of ho" serious 
slich errors rnn y hecollle, 

'J\\O of the usual circuit s fOr ohscn" 
illg: filter chanu' terist ies nrc illustrated 
ill Figure 1. With ei ther nlc lho<l, the 
output \' oltagc of the os.,ill ator, .. hid. 

FIGlR& J. Schemlltic diagram of circuits (or ,"easurillg wa\-c fil ler charllcteri~ . iC!J 
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2 THE GENERAL RADIO EXPERIMENTER 

is usuall) kep i consta nt. is applied to 
the filter th rough a resis tance c(lual to 
,I ... c/lIIru(' lc rislic inq)C(lao('c nf the 
filter. The £i l/ f)r is term inale.1 in a 
secontl rC!lis lam"! or the sa me I' a illc , 
a, ' r058 whicb the ou tl>ut \TOl lage is 
measured. GCllerall ~· an amplifier pre
I.:cu ing the 011 t pu I vol fill etcr is rC{lu ircd . 

because the volta ge ufl cr beillg Il Il Cnu 
lileu by the fi lt er is too low for dir(.'(:1 
measuremellt hy vol tlll('ters of ordiu1lr), 

r-"'''lll • "" 
i J .~.,_;..~.!! 

~ .. 
. W :. e 
t. ,:...11.... ,! 
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Io'I I: I1I1K 2. Error in mea s"red dlarll~l eri~ l i c o f 

h;gh_l,a8~ liller .I"e 10 dialorli ... " it) th ... I>ower 

~" 'n:" 

scns; I i l i I). The loss is ci Iher rcall 
directly frOIll lhe meter rC<lllings "hI! 
the am pl ifier gllin knO\\Jl. II .. in f\ , ur a 
ltoss eq ulIl 10 Ihe fill er loss al the \'ari 
OilS frc' lucm.:ics is SCi up in a para llel 
variable attenuation ne twork. ,fi nd Ihe 
losses ha lun{'.ed for equalit y hy Ihe 
1I1(;lho)(l B. The latter cirellil has the 
ad va ntage Ihat the ga in of the amplifier 
nced nOI IJe knClwu for this comparisoll 
11IetJlod. The impedance of Ihe volt· 
meter or amplifier (if onc is used) must, 
of course, he high with respec t to the 
rcsistor Z. 

If the ou tpu t \'oltmeler has a Uill' 

form frequellcy chuactcristic (as with 
eopper-oxidc.rec t.ifier or vacuum·tube 
types), lrouhle will occur wben mea · 
suring lJalld.eiimination, balld.pass. or 
high.pass filters. When a-c hum is 
present in tbe power source or is picked 

up in the circuit. e \'cn low-pass ty pes _ 
llIay appear to possess cha racteris tics 
which diITcrwidely from those indica tell 
by t.he ("a lcula teJ dat.a . 

A gra phic illus tra tion of the error of 
lIleasun::lIlen l of a higll ,pllss filt.er is 
5110\\'11 in Figure 2. '\11 idea l bigh.pass 
filler wi th a cu t. ·oIT a l 1000 cycles is 
assumed. It elirnilHltes entirely a ll 
frNluencies bctow cUI -oIT alll i passes 
without attenuation fre(l"encies abo\'e 
ru L-oIT. The IIO\\ er source in tllis I'a~c 
is a represelltati vc hcu t ·fre(l lIcncy type 
of vucullrn·lu!,c uaci llator which has 
relutivclr g(l()(l waveform. The ampli 
tuJes of its hannonie componcnl s 
referre(1 10 the fl uulllmcnllli a re 11 ;; 

follows: second harmon ic. 0.3 16% (- 50 
li b) , Ihinl harmonic, 1.0% ( ..... 10 (11.). 
fou rth harmonic, 0. 10;( (-60 dl,) , a nd 
fifth harmonie, 0.1 % (-60 dh) or a 
total dis tortion of about 1.06% . .--.. 

A t a ulcilsuring fl'e{lucncy of 200 
C) ctcs the fifth harlllouic,or lOOO cycies, 
j ust fall s ill the passe,1 halld all(\ is 
read on Ihe output vol tmeter. At 250 
eyd es Ihe four th IIPIJears, adding to 
tho fifth, and 60 on up to the second , a t 
500 cyd es. The result is t.he npparenl 
a ttenuation cur ve showlI h)' the hea vy 
line. 

So greal u discrepancy be tween 
actua l and measured performa nce ca ll
not exist , because the idelll high·Jlilss 
filter chosen for th is exumple CIIIlIIO I 

be re:llizcd, bu t Ihe heUer lhe fil ler 
the more pronounced the error will 
becomc. 

Wi th a low. pass fi itcr, this error 
docs 1I0 t occur lJeCiluse the harmon ics 
of the power source are attcnualc(i in 
the filtcr by a greater amou nt than the 
fWl(la mcntal freq uency, Im t another ..-.., 
error ca u occur if po wer line hum 
frequencies which lie below the cut-oIT 
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r frcquc ll{'Y life present in the mel.suring 
circuit. For instance. \\ heu lIlea ... uring 
II. IOOO-cp .. lc. low.pass filler, one \\'ollid 
C~I)I,.>et II con tinually risin g attenuation 
II ill. increasing f rc(lticIlC} ahove 1000 
C) des. Actually, hov.c l'er. the a ttenua
tion "ould nc,-er c . .'u.'ccd tiU! r . III .s.. 

h~\cI of the hum frcfplc llcics. nil of 
\\hich 1'" $& through the filt er !I na lIen
un ted. Tht' lliscrepuuc) bctlH!Cn HCl ual 
and measured characteristics Wilier 
such conditions can he I'cry consider
able. If the hUIIl voltage ampliwlle is 
on ly one per cent (of tile Rmplillille of 
the po"cr sourt.'e. the mensuret.! atten
uatioll ('aU liol exceed a maxi munI o f 
40 (I" (oue_h undredth of the amplitude 
Qf the measuring frequency), An r.lll.S. 

(nllpul vol tmeter has 110 OIeans for 
.Iislinguishing between measuring fre
(I!lenci!!.!! ami cx trancous hum. 

r Figure 3 is a com parison of thc true 
charaNcristicof a IlUnd ·pass filter "ilh 
that ob taincd milng the rcpresentali\'(~ 
beat.frequency oscilllllor and r.m.S. 
ou tput metcr mentioned in tl lC discus· 
sion of high.pass !il lcr measurements. 
The accurate cune was ohtailled by a 

method described later, whidl elimi
nates the effects of the distorted \\8\'e
form of the J>o .... er source. The solid 
lillc represen ts the true aLLenu atioll 
cUr\'e, IIl1d the dollcfl cur\'e is the 
indil'aled IIlleuuation charac teris tic. 
The prcscnce of tbc fifth hurlllonic, 
.... hicb is Ihc highest one of any nppre· 
ria hie IImplitudc. shows up by the devi
ation of the meas urcd from the Irue 
dlaracteris tic at a frequency o f 200 
cyclcs. The tlllril harmonic has the 
grell ics t II.mpl it ude of a ll (1%). T hus 
lit 333 cycles a big clip occurs in the 

r measured characte ris tic as the third 
harmonic of 333 cycles falls in the 
I,assed baud. 

There are three me thod s that ca ll I.e 
u;;cd 10 reduce Ihe errors ca used IJ) 
1)O .... .:: r source ha rmonica: 

(1) Improving Ihe .... aleforlll of the 
a·c l)Owcr soun'c. 

(2) Uti lizi ng filt ers hcLlleell tile 
1)O .... cr source a nd Ihe measuring ci rcu it 
10 rt.luce the Il1lrrnonics 10 II negligiblc 
Itll'el. 

(3) Usi ng a tuned or ttCleclil c ou l · 
put voltmeter. that is, one .... hicll 
rcspollll i! to ani }' olle frequenc,. at a 
time. 

VacuulII·tu!,e oscilla tors are lIIlI' 

\ ersall) 1151:(1 for the 1)O\\ cr source. 
The difficull), of reducing the harnlOnic 
con te nt of their wa\'efol'lIL below one, 
two. or three per cenl is wcll klJown 10 
II11)OI1C who has allcmplw it, there
fore the method ( I) abo\c is impnlcti . 
('a t, le. Of course. if the filter hcin g 
eXlllUi ncd has a ma xi mum a ttenualion 
of onl,. 20 db (10; 1 ratio behH .. 'im 

r.'IC" IIH 3. Error in mCaturcu churllClerinie or 
L ..... t.!,UIl8 filter ,Iue 10 <fu,lortioll in Ihe p.l"Cr 

-= 
p8ii8t:d and CUI-off £req uencies). a 
th ree I>cr ce ut harmunic \\ i ll 1101 

bo t.her the measnrcmeul8 ~riousl ~ . 

"Iost wave filters. hOI\e\er, have a 
higher attenualion ralio 1111111 this. and 
tou frequc ntly vacuulll·lube oscillator ... 
have llIuch more than three per ce nt 
of hllrmOllics. 

MCUIOO (2). while oftcl! used. hll.~ 
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4 THE GENERAL RADIO EXPERIMENTER 

;;e\ era l prac tical disadvontages. prill o 
cipa ll) Ihul suitahle fillers for IISC \\itl. 
the 1)OIIcr source Me not ahlu ys 3va il · 
a lAe, and, for a .... i,J(' frequellc) range, 
they become 100 lIumerOll6 a llll bulk ) 
10 be IUllulled cOll lcnicntly. 

\I ethod (3) is, thcn:forc, by far Ihe 
1110 81 useful. I ( the measuring \ 01 lme ll 'r 

i ~ suOideollr sha rply tll l u,.1 so tba l it 
'" iIJ respond onl) 10 the desired frc· 
' luclICY, el imina ting a ll o lhers, ami if 
its (rc(luclley res rlOn~ fa nge is \'oria blc 
o l er wide limj u. it \\ ill prevent the 
errors caused b) harmo nics and will 
still be f1 e'tible cnougl. for mal..ing most 
audio-freq uency measurement s. 

The '1'l" E 636- -\ Wa ve Analyzer· 
hos these characteristics. UricOy . this 
instrument (ullc liotls on the heteroo) lie 

principle. It has 1111 internal variable_ 
fr eq uency os..: itla lor co\'ering the rangc 
from 3 1,000 to 50,000 eyde" per second . 
T he impresscd voll age under measure_ 

,~ 

" 
0 

i 
L 

;-
0 

\ 
! 

• 0 

0 • ,~ 

menl is he lcr041y ned "itl. the iul,ernal .......... 
oscilla tor, \filii-II is set to the prope r 
(re{IUellcy 80 that the upper side hand 
of Ihe comLi nCl1 fretplCllcies is 50,000 
cycle!!. This fi xed s.ide ·hllll,1 fre{llIcllcy 
is passed through a L" O-stage quartz 
"rys lal litter of high 8cicll l.ivi t,r , The 
int ernal or local osd lla tor is \'ariell 
o\'er its frequem.:y range by means of a 
single large dilll wh ich is eulihrn ted in 
lerlliS of the (rclil/Cllcy limIer measure· 
ment . i.e., 16.000 10 0 cycles. The 
selecti vit y is 1>0 great that a fre<luency 
of fl llly 30 cycles 00' rcsonRw'e is 
a tt enual ed by 40 lit, and one 00' 90 
cycles' is attenuated by 60 diJ. Wilh 
such cs trcme sclell t ivity, harmonics of 
the desired frequcncy do not producc 
a me:lsura hle reading, thus eiim inuling 
the errors {rom this causc; likewise hum 
frctluency ,,:oulj>Ullcnhl , IIal llI ay " ;IUSC 

errors iu low . pnss fill er meas urements .......... 
are eliminah .. '(1. 

Our III IJoraloric!! a re frc'luently COil

(rollt erl "itil practica l filler design 

, 

"-'''''--... --~-.... 

t:..~!. ...... 

IIIII 
~ .. --
-.~ 

, , 
fR£QVENCY (tf tltS) 

FW L1<E I. H.,,; ,,II,;j ur Ihre<: 1II'·II." .... n,.. nl ~ on a uuu,I ·"Ij,,,inat;oll lill .. r, '1'1", Irue aU"'n""l ion 
.. h~ flle ler~ lio: i ~ ol,taill .... ..:! wh"" th" T v ... ~ 0..16· \ Wa'·1: A nalyze r is ,, ~..J Ii~ Ihe detl'Ctu r. The 
I .. u 10 .. · ... cur .... ;oJ " f!rf! luken "~i,,g 1"0 di(]'"rcnt o;;ci11 a lo:..-. aud H vue" " m. l"b .. ,-o ll",,,le ... a~ 

the de toctor 

f 

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



MARCH, 1935-VOL. IX-No. 10 5 

• prolJl clII~ rcquirirlg a care ful measuring 
technique. For c..1(lI mple, in 'wo Gen
eral Baflio measuring ins tru l uc,u t;;'" II 

good combim.tion high-pllss and bawl· 
elimination filler is llse(1 to el iminate II 

WO.cycle fumlamcntal (requeue)' and 
pass on.ly the harmonics of the ill1-
pressed 400 -oyclc frc'llI cncy. in order 
to measure the 10111 1 re;;iduat harmOll ics 
in its w8\'cforlll . The ratio o f the am
plitude of the 10lal r. rn .S. harmonic 
contcnt 10 the funda men tal amplitude 
is the "distortion fac tor," usually ex
pressed as II l)Cro:;e ntll gc. Olw iously the 
excellence of these iua lrllJUcn l,s depends 
upon lhe use of a fill er tlwt wi ll auenu
ale the 400-cycle fundamental frc
(1Ilcne}, to such /til e.x te .l! that its 
amplitude a fl er filtering will I,e cn
tirely neglig ible cOUipanHI 10 its har
lIIonics_ The frequencies below 400 

.... cycles are 3.\,,0 atlelJunted lIy lhe Iligh
pass secl ions, so that errorOl due to 
e.'l:traneous noises, chiefl y power line 
hUIlI. wi ll Le elimi natetl. 

figure sho" s the aliellUatioli 
ehumc tcris tic of tbis fi lter measureu in 
Ihree ways: Firs t, au r.lII.s. vaeuullI 
tube voltme ter Was used as tbe output 

• ... Ile ' ·f •• ~6-" n ;" o.,..",.t·.~.", Mu« . "d tJj~ 
'1" ... 132 •. ' m ....... ;o" ... d No"" Mn ••• 

rueter, and au obsolete type of hea t
freque ncy oacillator with high harlllonic 
cont en t was tbe power sourc..'C. I nSlelul 
of showi ng sOllie a tte nuation at 400 
cycll!s, Ihe attenuation appeared ne
wally 10 dip in Ihe band·elimination 
region. Second. lilt': best osci llnlor 
available was used with the sallie out
pu t meter. The Ile\\ T YPE 713·A Bea l
Frc(llIc ncy Oscililltor WlIS the power 
source 111 this case. which at 400 
cycles, had a harmonic content o f only 
ahout 0.3% (-50 dIJ). Thiij time the 
a ttcuu nlion eUn' l! shuwed a ris.ing 
dl3raCleris tic as it shlluld, but its 
max imum "as naturally limit e11 too 
50 db. For the third tes t a TYI'E 636-A 
Wil ve Analpr,er I.as substituted fo r 
the VT voltm eter. In addition 10 being 
Ili g-hly selecti ve, th is ha ij ;;0 grea t a 
sensiti vity (oue milli vol t (ull-sca le at 
its highest seus.i tivily) that. the ampli
fier preceding the voltmeter in tJ tC two 
previous mensurcmCll1S was dispensed 
with , Wllcn the frequency selective 
wave analyzer was used. the true 
ntte nuntion cur ve was Oblaill(;(I , shm,'
iug, a s it should, a maximum atteoua· 
tion o( 88 db. The c ur ve ob ta ined was 
practica lly the sa ine, using eilher of 
lhe two oscillators for the power source. 

- A. E. TIIIESSEN 

!:Wi 
USES FO R GENERAL RADIO INSTRUMENTS 

Till S issue of the £rpl>rimell/cr' is 
devoted mainly to uses for Gen

eral nadio eq uipment. The fillo.: '· 
measuremen t article hy 1\ 1.', Thiessen 
descri bes oue of the many lahora tory 
lIIeasuro.:ltlClll applica tions of tJ'e TvI''' 
636-A WaITe l\Il11lyzer, !lnd th o.: article 

.. repri nt ed from Nor!!}: Nc/t's 0 11 pages 6 
aoJ 7 shows ao interesting inliustrial 
application of tlte Edgerton S trobo-

scope, We shall he glllli to rt.'cei,'c from 
our readers infonoation regard ing o ll,er 
interesting applications of GCllera l 
Hadio appara tus. purticulurly those 
which arc uni(lue or of more tha n 
ordi 1J11ry interes l. We plan to publish 
those which arc of genera l itllerest to 
our readers ami full j·redit \I ill, o f 
coutse, he given 10 the l'ouree o f the 
il1{Orln a I iOIl . 
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THE STROBOSCOPE STOPS THE ROLLA TOR 

TilE r(lll .... il\ ~ a~ticl.l i" an t.'~
crlte nl C1UUUl'tcof ll .... u ~ .. of Ihe 
.. ; ,Iscrlon Sl.OU(lI!e0llC in (I IJ~"r, 

iujol II ... 0ll"'rntioll of ,,,,,I(l ly_ 
mo,j,,!, tI'cdllluical .. y~ l ,em .. to 
c heck the ,.erformancc of the 
fll'; !lh.,J I,roduc t asain,;; 1 th e 
flcei.l/ II J u ln. 

Our rca,lerl! arc undoubl,etJi) 
r"",ili ll ... itt. Ih., de§4):ripli .. "",, .. r 
the NorM" UoUlllur ill the "HI"" 
'nCI u,..·, '" ad.crtis ing. Thi" arti_ 
ele (.o.'p.;ot ... 1 f ..... m " orl!c I' mt'", 
h) l>crrniJi.!! ion "f lhe No,g.· Cor
I>o,nlio,. ) l!I hows lot) ... lhc~ tl c 
"is,. (mll u.c8 can I", oh~cn'('d in 
",wrn I ;1>11 . 

ALIOLT a year ago the Norge E ngi
'" ncc:ring Laboratory obtained one 
of die "cr) lalest IIlodel Edgerton 
S trohoSf.:opes develol>ed b} t1l1.l General 
Baflio Comp:HI). With this ins tru· 
ment , liII)' motion up to as high as 
10.000 vil,rntiol1S or cycles per mimllc, 
so long liS it was repeated in 11 reg-u lllr 
cycle. could be glo" ell down or eveu 
StOPI'(IU 80 thot the l~art8 could he 
studit.'tl II illl the C} e the sallie as if tiJey 
" ere "tauding s lill. For in5taHce, if the 
I.i" of a flln IJlude is SIlSlleC h ... .J of I·jbrat 
iug III1tI maki ng a noise, it ma l be 
viellell 'lith the aid of tbe Edgerton 
Strohoscope the same liS if the rapi<liy 
revolvillg hlucies were aetllllll) s t andin~ 
still. and if there are an) vibra tions 
imllOSed 111./011 dIe ordinary rotation of 
Ihe Can, the} ma y Le ins tantl) detected. 
Tbis ill",trulllcnt took care of Ihe rapid 
IIJOH~lUcn t of tile paris. Lut the Ellgi
ncering O,'partmeut "as still faced wi th 
Ihe problem of heiug able to see inlO 
tbe cylinder. 

Thc)' had prcI' iollsiy built Hollators 
with glllSS insertB in Ihe dome, simpl) 
t" obscn 'e Ihe elTcct 011 the oil when a 
job was in operllt ion" Therefore. the) 
wen: IIble from plllst cX I.H!ricllt"e 10 

.Jel!ign a dome with a very large glass 
insert, so Ihnl the whole intcrior of tbe 
compressor "ould be easily iIIumi1l31ed 
by the flash from tim lallll' of the 
Ed gerton StrolJOSColle, The cylinder 
bearing plate. as it is alllply Btrong to 
support the shafl bearing. could be cut 
awn Y slI llieiclltly to ex pose tl.e C) linder 
end pia Ie, e61)Ccia liy sillcc ad di tional 
IIvu ilahle space for opc.niug holcs in thc 
cylinder bea ring pili III c"oulll Le ob· 
taiued Ly moving the .Iiseharge l'8h·c 
from the c.ylilltlcr end plate on to the 
sille of Ihe ey limler it~lf. ' 111is still left 
the problem of making II cylinder end 
plate frOIl! some transparent material. 

Thec) limlercnd platll is Ihc lIat plate 
wh ich doses the end of the c)lindcr. 
aud it lIlusl be ahsoi ll tcl) lint to pre-
8CI"\'C the prol.k!r d enrilllcc bctwcen 
itself and tbe cud of the rolier, It wns 
thought IJ}' t.he Norge engineers that it 
might be possible to COnslrllC"l this 
cylillder end plat e out of glaSfl I\illl 
Imfficieul 3ccura C) 80 thaI. it woul.l 
function properly. This problem was 
lurued Ol"er to tl.e e llgi lloors of the 
l3auSt:h ... '\ Lomb Optica l Company. 
who. after st:\'eral wllek s vf work , \I cre 
aille to produce two plll lC8 groUl lI1 flat 
\\itll II suRicienl degrce of aceura ey so 
that the com pressor \Ivuld functiou liS 
satisfactorily as it woulll with the "cry 
llccura tely grou lld caiil iron cylinder 
end plates produced in the Hollalor 
I'lalll at Detroit. Produci ng these glass 
cud plates \\a ll U I·ery unusual and 
painstaking job because !roll holel! had 

• 
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to be drilled through the end plat es Lhe 
sa llie as arc in the regular f'a SI irOIl cnfl 
plat e. 1I00,e'cr, at quite an c\':pcnsc. 
this prohlem "as finalJ) 80h·c,1. llllli 
lef) Icwlcrly the com preSSor "'liS 
al;6('lI1blcd to IIvoid any cha w 'i' of a 
slnlill Ilull \\011 111 (' rack the preciuus 
glaNi l'ud pla tes. II was finall ) pHt in 
operation aUfI Ims rcrea led SOIlIC \t~ r) 

int ere;lI ing allli in" lrllc live (aeu a lmu! 
111(' i,,'('rior o f the Norge Hollal or. 

Olle o f Ihe first Ihinb'S Ihal '\lUi 

('hcl'kell "as 10 see "helher or lIot the 
sta tcment "as true that tile Holla lnr 
Heluall) rollcfl ;.fOUII(1 Ihe iu s-ide of the 
(,) Iimler IIml did "01 itself rc,ol" c II I 

,o; har, speed . The aClUal speed of re\'o
lution of till' roller inside of the crlil! ' 
Iler "liS oJ,!;.Cr' p.ll. ,ul i I. \\ II i> fmlnd II UI I. 
fo r a ll prnl'lieal purposes. il is aluHlSI 
sialiona ry. 0 11 IWO 8(:para l,fO O("'1I,;ions 

,.-.. Ihe rollcr \\IIS obscned Ol-er a I>criod 
of 1\\ 0 hours. during which lime il ,li(1 
not mllke c \ en OIIC comple le rc \'o lu t ion, 
1I0"c, er. it did crcep about 101015 
Ilcgrccli. pl'oving that il s poslllOn 
changcs suOi cicn tly 10 e{pmli:.-.c 1111)' 

possible lemlcne), to wear. 
Therc are now under \\a} furlher 

intensi\ e s lmlies of the ac tion of Ihe 
hlade ami Ihe oil in.side of the COIll
pressor C} linder as Ihey are re\ enlctl 
through the g lass compressor. With the 
aid of Ihis \-isihly operate!1 machine. 
sOllie \fOr} interes ling and I>crlinellt 

, 

Norge cnginecl1l vic ... ing Lhf" ol>eraLioll o f Ihe 
lto ll . IO<' hy ",eanilof lhe Ed!l",rlon S trolJ<WC<)pe 

dala are be ing ol,l airwd on Ihe a<.:tion 
of Ihe oil in the I'} linder. a nd especia lly 
the n O\\ of Ihe oil as it is fon'cd pasl 
the emls of the roller llIld MOllnd Ihe 
hlnde into the cylindcr and oul through 
the di s<:harge va lve. 

Some studies also lire 10 be made to 
8(!C if there is 11 11 ) ,i lJrnt ion of the 
hladc during o llCralion. a nd a l50 of the 
act ion of the hlade "pring a nd the dis
charge \ al,'c uwlcr acliial comlitiOlls of 
opera tion, 

D 

A NEW REACTANCE CHART 

T" ~: JUlie. 1931. issue of the Ge neral 
H:lllio cX[1(·rimclIter anllOlIllCCl1 

Ihat a considerable quantit y of reo 
--... actallt:e-compu La lioll charls "ere a \ nil

able for IlistrihutiOIl lo readers, So 
mallY rC(luCs lS "ere received that our 

suppl) ..... as ver) (Iuick l) exhnusted. 
We have reeelllir prcJ>lIred a ne ll 

a ud impro\ ed dmrt \Ihich lias a num
ber of ath 'anlages over the older one 
and we shall be glnd to forward II copy 
10 evcryone who rC(luests it. 
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8 THE GENERAL RADIO EXPERIMENTER 

M ODIFICA TION OF BROADCAST FREOUENCY 
M ONITORS FOR COMPLETE A-C OPERA TION 

FOil Ihe hellefit of those who are lI ~i n !! 

(requeue) monitors composed or 
Tn' I:: 575-D Picl'.o-Elcclr;c Oscil lat or 
a nd Tn'E 581-1\ Frequency-Oc\ ialio .. 
\f c ler, the General Hadio COlllpau) is 
pre pared 10 rebuil(] this c{luipmcnt for 
complete R-C 0l:lerat ion. This sen ice is 
being made 8\ ai laLle beca use most of 
the d.e IIIQII; IOrt;; hu\c heen in COlli ill-

110 118 usc for 1\.0 or three rears, and , 
in mUll ,. ('ases. a general overhaul and 
rCl.Hljlls IIIH.>nt ili a)' he desirllhlc. 

Tile 1I1 (l(lifiea lion of the P;C7.0-elt'C
Iric mci llutor in lO 11 TYPE 575-1~ in
clUlles ill5tllliillg a lIew pa nel 11 1111 mod· 
jfiClitioll of Ihe termina l strip. rcphlcil1 g 
Lhe telllpe railire I'ontrol rcla ) "illl un 
n-c unit. ills talling fusihlc prot el· til«' 

links in the lCIUIH!rature..control d r
{'uit, replucelllcnt of the heat imlicator 
lamp by olle of the "I,ull's-e)e" Iype. 
alld such other minor changes as muy 
be nc,'cf!!;ary. 

The (Illllrl 'l. )llulc ,,-ill be rell.l justcd 
10 e..-Itel frequen.·y. amI hakc li lc hases 
"ill be replaced hy isolantite. 

The dCl ial ion meier, after modifica 
I ion. "ill Le ca lle,I TnE 581-B and" ill 
suppl) thc 1}O"cr for the TYPE 575-E 
Oscillat or. The ins trument ,,-ill be gi,'en 
a complctc o,'c rhuuling and put in first
cla!;s elect rica l and operating condition. 

The charge (or the totalm odificll iioll 
is J 25.00. Ti,e rehuilt instruments will 
carry the same guurantec as ne" C(I"ip-

mcn!. The quotell pricc "ill include 
minor rCIH!irs not stricl ly II part of Ihe 
~onditioningoperalion,IJUI nccessary 
IIllljor rCJ>airs "ill be suhjeet to IIddi- -""' 
liOllal (,hurge at a fair rale. The lime 
require.1 to do t he II ork "ill he Ioet" een 
ten du ys and tllO ',ecks. 

The F'ederll l Cf)1I1111unicntions COIII
lIlis;;ion will grunt II pe rtuit to operate a 
broa.kas ting s tation for a pe riOlI of 
three " 'ceks "ilhotlt a visuul monitor 
pro l' icled it is statc.lthat Ihe frclJllency 
monitoring e<luipment is l.lCi ng re
ttlrnetl to the manu(u{' tur('r for modifi
ca tion 1I0d ca lihrntioll . It is. Iherdore, 
csscntilll that the ltenuit be granted 
before the e(llIiplllent is re turned 1.0 liS. 

Before re turni ng instrumeTlt s for this 
mooi fi cll ti on , IIrit e 10 the Sen ·ice De
partment for shippi ng iTlstructious. 

- I I. I I. D,Ul' I:-:S 

~ 
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