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~L~CTRICAL COMMUNICATIONS T~CHNIQU~ 
AND ITS APPLICATIONS IN ALLI~D FI~LDS 

CHRONOGRAPH MEASUREMENTS IN CHEMISTRY 

lGU precision timc mea· 
surements have reccntly 
enabled chemists to mea-

capillary lube with the lime required 
for the SRme volume of pure water 
under identica l conditiOlls o f tempera­

sure accurately for the firet lure. hydrostatic head, etc. I t was 
time the minute change in viscosity necessary todelerruine a lime interval 
which occur! when a ,-_______ , of approxima tely 10 

pinch of ult is added minutes to within 0.01 
to a quart of water. OTHER ARTICLES second. a precision of 
By so doing. they were one pa rt in 60 thou-
able to prove experi- IN THIS ISSUE sand or 0.002 l»er cent. 
menially certain new Th e vi sco m e t e r 
modificatiOIlS of the A Larger Edgerlon Sttob- used , see Figure 1. was 
theory of electrolytic OIIOOpe cOllstruc ted or (used 
d issociat ion and to Iml)roving Quality in qua rtz and mounted 
show that in weak Broaden! Tran$mi$!ion in a water bath, ther-
solutions of some saiLS II. II. ScenT mOfltat-regulated to 
the viscosi ty act ually New Kno'" and Dials ..... ithin O.OC)l° C. The 
increases \\ ith concen- liquid to be measured 

tration in s tead of Ne"i~::i;;;'~d~:iM:n wa8sucked up through 
decreasing as cOlwen- thecapiUary tu be until 
tional theory pre- it morc than filled tbc 
dicts.· 

1'llis was done by comparing the 
time re<l uired for a given volume of 
the solution to drain thro\lgh a certain 

\t:r:t: ~-:~l L.i:.~!~. ~'~n~dli~l:.:!~~: 
tt..oulh"~_I", .. e""h~lh""",I.eIe.SeoJ ...... 
ondT.lIe .. , J_. " ....... a.. ... ""'ISocie .... \ ·oI.U.P-I>U: 
, .......... \ '01. I. J~ .... 19». 

enlargement Lilerein. 
so th a t tile meniscus was a bove the 
upper constriction. Two beams of light 
were passed through the glass walls 
of the t hermOfl tat tank a nd accura tely 
focused upon the 1\\0 constrictions. 

As the liquid dra ined under gravity 
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hack intQ the reserloir. the fa lling 
mcni8Cu8 "Qu id fir;,1 pass the upper 
constriction ; und , a l,olll 10 minutes 
latcr, lIle lo\\cr constriction. 

1\ brandIed, solid {IU8rlz (<xl was 

placed in the hath II I a pproxi ul8tcJy 
right anglcalo the inciden t light beams. 
the branched ends terminating close 10 

and on a JC\·eI willi the COIISlriction 
poin u. Tile OOlllmOIi cnd of this (Iuartz 
Y assembly was broil g il! up fro Ul the 
surface of the thermOS lllt balh nnd pre· 
sent ed 10 a pllOlo-elccl ric cell. 

\rlienC\'Cr lile meniscus passed either 
COlls triCliOIl, d Ie change ill the diffrac­
tion properties o f lile filled and the 
empt), tube cllllsed a bea m or light to 
rolate rapid ly aboll t the constriction 
point, ill a horizont a l plane through 
dIe wa ler balh. '!'Ilis heam \\88 momen · 
tarily picked tip by the correslmnding 
branch of the Y rod so Ihal a short. 
lIudden pulse o f lighl . ca rried by iuter· 
nal refl ection in the bcnt (1lInrlz rod , 
was passed into tile photo-eleclric cell. 

The General n adio Tn'E 456 Duplex 

FICUJlII L. Thc time 
reqll; red for liq uid 10 

fall from oue ClOn_ 
s tric tio" 10 Ihe olher 
i~ a mea~"re of itt 
,· i~itr·The quartz 

rodl. ph oto·eleC l ric 
cdl, Bnd chronograph 
" 'ueCMenl ialdementa 

in Ihi~ ,,·orl.: 

Sipholl Recorder served as the chrono­
graph. This de"ice conlai ned t"'o 
ilJ(lependently ol>erlll.ed pens making 
adjacent la tera l records on a uri p o f 
" Iicker lapc·' ad\'anceu by a series 
1Il010r, the speed of which could be 
adjus ted a t will. 

One o f these l>ells A was energizell 
by three indepe ndent IIIca ns : (1) by 
either Ihe upper or the lower transit of 
the meniscus, (2) by I ·se. . .'ond impu lses 
{rom Iln invor 2·second pendululll in a 
high grade "'a ll clock, kno"'n to be 
aocuraie 10 beller Ih lln the (Iesired 
precision, and (3) by n hand keyoper ­
ated to identify an y desired second 
read 0 11 the fn ee of the wall clock. The 
second pen H of the chronogruph was 
energized ten times per second hy a pair 
of ea m-operat ed contacts driven by a 
6OO-rpm shaft in the Genernl Hadio 
Tn'E 51l·S Syncro·Clock, ",/tiell W88 

energized by the 6O-cycle ci ly sllpply 
main. This sy ncro-clock would keel) 
perfect time if supplied II ith a current 
of exactly 60 cycles. By mea ns of a 
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second ca m contac t (60 rpm). l-sccond 
interva l8 were like" ise indica ted o n 
tlli8 1) pen record midway be tween 1"0 

of th e adj acent high-SI>eed pulses. 
Shortly IJcfore the falling meniscus 

reaelled the upper constriction l)Oint 
(see Figure I) the operator starlt:d Ihe 
pnper tape al full sp(.'ed and depressed 
tile key momentarily to identify a 
given second 0 11 the fa ce o f the " a ll 
clock. A few secollds after the ullller 
me niscus transit had been recor<lcd 
by the A pen, the tape \188 run sloldy 
a nd, a h er a JO.minutc int erval. as the 
meniscus was seen 1.0 approa ch tile 
lowe r constriction point , the paper wus 
speeded up and the same procedure 
repealed. 

The accuracr o f timing did 110 1 

depend 1'1)011 the frc(luency of the 60· 
cycle muin. but upon the precision of 

F1GUHH2. The vitCOllily mea­
sur ing aprara ltlS. lolile (ore. 
ground is the , i"ho l1 recorder , 
behind ilthelyncro-clock. and, 
It the rear, the water bath 
eon tl iniog the vi&COl! imet er. 
The light 80uree is I t the 

n treme ri l!:ht 

th e wall clock. The O.l ·second intervals 
supplied by the sy ncro-(!Iock served 
lIJerely to decima te the I ·second inter· 
val recorded by the \1011 clock " ithin 
Ilhi ch the meniscus record occurred. 
In this manner, a frequenc)' stability 
of the 60-cycle lIIain of only I per ce nt 
over a I-second inten 'lIl " 'a s required. 
Likewise, a paper speet! va riation of 
10 per cent "ithin 0.1 sel.-ond would 
nOI introduce a n a pprecia ble error. 
Since the tape traveled aL a pproxi_ 
ma tel}' 12 inches per second, it was 
readil}' I>ossibie to interpolate to 0.01 
second het ween the O. I·second ma rk _ 
in,!!:s supplied by the s), ncro-clock. 

J\ ccura te chronographic mea sure · 
menls can thlls be mllde pla cing no 
reliance 111)011 the uniform 1II0vemelit 
of tile chronogra ph la l)C it self. This is 
a desirable featllre. 
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!'-[E ~ 

~ 
0."» 0.01 0.(14 

UlCtMTAATlOIIorl'l1T~ .... o..OIUlTtlllwou,\slU: 

FIGURE 3. Co","en,ional theory predicts .. 
decret"t! in ' · ;IM.'Ol! il y .. ilh a n incr eaoW: of oon­
cen tration. '1',"" dalR ello .. ·;,, !!: ;"crcust'8"I'ply 

,,_ idence for a ne .. " motlified the<.>r) 

lI ud tIle syncro -clock been dri ven 
by a n a hcrna ting-currelll source of 
60 cycles. or any o ther freilucncy with 
suitable design of tile clock, which was 
consta nt a t a ll limes to the order of 
one parI in one hundred thousa nd. it 
would not ha \'c been necessa ry 10 use 

the wall clock as a basis of lime llIea ­
Allremenlo 

It was possible to secure measure_ 
ments 011 <Iuplicate oon sectlli\"c rml8 
which were identical to wi . hill 0.01 
second for the 10-lIIillule interval. 
While taking data. (re(llIelll runs were 
made with distilled wlIter (or reference 
val ues. This proce<lure eliminated the 
possible error due 10 slow \'ariuions 
in Ihe rate of the Willi clock over long 
periods oftilll e, 

An cum pie of the data ob tained is 
indica ted in Figure 3. where the 
absciiIU sca le represents lhe fractiona l 
part of norma l concen tration of potas· 
sium chlora te. and the ordinate scale 
represen ts Ihe measured viscosi ty in 
terms of dist illed waler. The increase 
in visco!ity at low concentration aoo\'e 
dial of purc water is clearl)' apparent. 

- JI OIIA1" O W . LA)I SON 

A LARGER EDGERTON STROBOSCOPE 

W ITH b0 111 lamp banks of this new 
Edgerton St roboSt;0I>C in 0l>crll­

lion. a fair·si;,.ed room ca n be lit cralh· 
noodet! \\illl SlrohOSl'Opic light. Olle t~ 
the greater brilliance of the illumina­
tion providcd, this e<luipmclll is essen­
tiall}' uscful for lurge sca le inspection 
opera tions. for tile obsenation of large 
machines, a nd for photograph}'. 

The Tl'I' ~: 52 1·/\ Edgcr ton Slrol1o­
scope operliles from any 11 5-,·0I t. 60-
cycle su ppl}' main a nd re<luire! from 
1 k\\ to 3.5 kw_ uel>cnding upon the 
ollC:r8 ling conditions. Ouc la mp hank 
may be used alone or Ille 1\\ 0 may he 

used simultaneously. Bo th can he 
IIl0veli around witllin the range of Ihe 
long cables. 

The stro l)08Col}C may I}C fl ashcd by 
II molor-urh'Cll conlaetor, by lhc 60-
cycle line, or hy an oscillator, pro,-idcd 
that suflicielll volta ge is a\' lIilllhlc. 
Aooul 100 \'ol ts is re<luircd at 60cydes 
a nd somewhat higher ,ollagcs for the 
higllcr freqllellcies. 

,\rra ngcmel1t 8 ca n be made 10 take 
instant aneous f1a sll photographs such 
11.8 would be re<luireu for the analysis 
of non.rellC:a ling 1II0lions. 

This apparalus is representati\'e o f 
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The l>ower s"I)I,I ,. .. nd the control equipment for the Ty"L': 52 L.'\ Edgerton S troboscope IIrc 
contained inside the truck. The IWO la"'I' banks Oil the u,Lle tOI' can he moved auywhere within 

range ofthecabl"" allhe right 

a new Ii lie of high power stroboscopes The price of the THE 52 1-A Edgerton 
Ihal General Iladio has had under de- Stroboscope .... ith one lamp bank is 
vclopmen! for sollie 'ime. Designs have $1200. Srw~cific performance data will 
been completed for s tandard modifiea- gladly be sellt on request. A statement 
lions 10 meet special condit ions by the of the prolmsed operating comlilions 
addi tion of s iumlard izcd accessories. should, if possible, be included. 
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IMPROVING QUALITY IN BROADCAST TRANSMISSION 

A :£;~ir~~:!; I:r::'d~~::in~" :~:ti:: 
came to 11 8 with a ta le of 1;00. Vor 
lOme reason, people didn't lis ten to 
his station and program sponsors wcrc 
becoming IlCareer and scarcer. 

T he 81 udio80f this particular IIlat ioll, 
a lthougll not equiPllW like those of 
some of the large metropolitan broad· 
casters. "'ere modern and enlireh· 
adequate. Acous tical treat ment had 
been inst ll. lIed a nd the sta tion boo81ed 
of its dynamic a nd ribbon microphones. 
h e tra nscription C<luipmcn t was the 
best. 

Nevcr thelc88. a few minut es o f 
lis tening 10 this sta tion disclosed why 
it was nOI more popular. \~Ie were 
tempted 10 a8k til e 0" ner ir he had 
ever lis lenell to II is 0\1 11 transrniucr. 
Certainly tile program sponsor wou ld 
not he particularly pleased " ill. the 
inhuman rIIckel which Ihe Iralllilni ll er 
ground out as his progra m. 

A careful clleckuJI of Ihc t ranSlIliucr 
" iLiI a General Radio modula tioll 
meier and distorl ion.faclor meier dis· 
t' lo;;ed that , under some condi liolls, 
the Iota I hll rmonics in the output 
exceeded 30 per cent ( tile uJl I>er limit 
that the dis tortion·factor meter "ill 
measure). Furthennorc, the frequency. 
rcsponse characteristic "as dOI,n ap· 
proximately 30 docibels a t 60 cycles 
and at 5000 cycles. 

Repillcemcnt of a fe" tubes lind II 
defective transfonller, together "itll 
readjustmcnt of biasing voltages in the 
modulator unit. produced a lIIarked 
impro,'cmcnt. By careful adjusllnent. 
the banllonic dislorlion was brought 
down to 5 per cent li nd the frequency 

charllcteris tic was made II practica lly 
straight line. Tile total cost of the new 
t ubesn lld t ransformer and of the neces­
sary measuring e<luipmelll was con­
sidern bl,. leM tha n the stal ion hnd 
previously sl>ent in a va in cffort to 
improve the (Iu ali t,. of the Irans­
IIlissiol1. 

Tile owner of this broadcasling 
S1alion had Sl>cnl large smlls for 
elaborll te equipmen l, much of which 
WIIS not rea lly necessary, IInu, lit the 
sa llie time, had neglected other parLS 
of his transmittillg set up. laking it 
more or less for grllnted that they were 
I>cr{ect Uecn use the,. were expe nsive. 
Wilile well.designed trans-millers do 
not ellsi l,. ge l out of adjustment. nor· 
lIIal aging and changeil in climatic 
collditiolls may produce I!.llifts which 
will affect the opera tion , 'ery seriously. 

Th is is particularly tTile o f "acuum 
tu bes, wh ich fre<llIelltiy change their 
characteristics llS they grow older 1,0 

su("h a n extent tllat a ppreciable 
amoun ts of harmonic distortion a nd 
fre<luency discrimination are illtro­
duce<l into the trllnsm illing system. 
HcsiSlors use(1 as grid leaks, billS con · 
trois and , 'oitnge dh'iders frc(luentiy 
open up or shift with climatic changes, 
so tha t the adjust ment is 110 longer 
correct for bes t. ol>era ling conditions. 
Somc aud io.{re(luency transforllJ er 
cores hecome 8a lu rated or lose Iheir 
I>crmcability a ft er continued IISC. 

Alost of these effecu take place 
slo,,' ly and are hardly noticeable at 
linn. As tile 8um tota l of distortion 
l>egins to incren!le, 11OWe,'er, a markell 
reduction in thc (Iualit,. o( t ransmis­
sion becomes nppllrent. Uy the time 
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such distortion has become noticeable, 
it is "ery difficult to trace. since 
replacing a single fauh y componen t 
will gCllcrally. in itself. not produce 
enough improvement 10 be readily 
detected cx(:ept by sensiti ve measuring 
inSlrulllcnl S. Furtllcrmorc.a ny attemJlt 
10 remclly a fa ult II)' the cUI-aml.t ry 
IIIClilOd is necessari ly uneconomica l. 

The ques .ion o f quality is cOlIslantly 
recei \· jng more a llentioll by bo th 
broadcast listener! and sponsors of 
'-'OlIImercia l progra ms. The Bell Tele­
phone Laboratories' recent hinaura l 
Iranll lllission demonstrat io n seem !! to 
ha\'c rCl..'e iH!d 8S mu ch favorable com· 
lIlen t on the remarkable (rc(lu cllcy a nd 
volume fun ges covered a 8 0 11 Ihe 
binaura l effects obtained. 

There is no rcason why the owner o f 
a IlI lIa ll 8lal ion should not insist on a8 
good {Iua lit y as the owner of a large 
lIl u lti ·ki lolla ll tran s mitt er. Br otHI· 
range recei\'ers requ ire broad.ra nge 
broa{icasti ng. With 2A3 tu bes and 
diode de lt.-ctors, the broadca st listener 
will no longer hlame the S<luawks a nd 
rattles on his sc I. 

The General Iladio Compa ny manu · 
factures a ll the e(luipm cnt necessary to 
de termine closely the qualit y o f trans· 
mission o f a ny hroadcas ling station. 
The Tn>" 457.A \I oo ulalio n \I eter· 
a nd the 1" '1>" 536-A Dis tonion·Factor 
\I e ler,· as "' e ll as several Sly les of 
a udio·frequency oscilla tors. have been 
used for SOllle time by Icading broad· 
cast ing sta tions. Se\'eral of the Ile .. cr 
ins t rument s, s tich as the T"I' E 5 16·A 
Audio·Frc{lucncy \1 icrovollert a mi the 
Tn>E 636·A Wa ve Ana lyzer.t are also 
eXlre mely va luab le for this "ork. 
Thcre is hanlly a llY need to mention 
the Tl"P~: 586 Power·Le,'eI Indicators,· 
"hich a re (Iuite generally used by Ille 

rad io a nd sound.picture indust ries for 
cllccking frequency cha racteristics and 
measuring power levels. 

Two Boston sta tions ha ving con-
5istelllly high transmission (Iua lit ), are 
WNAC and WAAB. opera ted by the 
Shepard Broadcast ing COInpany. These 
na tions are uniqu e in that they both 
transmit simultaneously from a single 
,'ert ica l rad ia tor. The o ther a ft ernoon, 
we ca lled up 1\ l r. Paul A. De \l ars, ,,110 
is Technica l Director o f the Shel)ard 
Broadcasting Compa ny a nti "ho pur­
chase<1 a modula tion me ter a nd dis­
torlion-faClor me ter .. hen they "ere 
fi rst a nnounced . se\'eral yea rs ago. ,\lr. 
De \1ars is {Iuit e en thusiastic in Ili s 
praise of Ihese ill o; trumen ts. li e lUI S 
illslituled .II regular tesling routine for 
the transmitters 80 tll a l lilly fa ull s can 
be remedied before they Ila\'e become 
serious. 

Sa id Mr. De \l ars. "Odore " e had 
Ihe distortion·faCLOr me t,er, correc L 
lining up o f a transmill er was a mailer 
o f anybod y's opinion. Now, we set lip 
.II defi nite stan<lard of ol:lerlil ion which 
Ihe equipment /IIUst mee t." 

At30 per ce nt moduilltion. the limi L 
for harmonic dis tortion I.hich \lr. 
De \lars has set is 3 per cenl. This 
lIIeans that at lo"er pe rcentages o f 
mOOulalion. Ihe distor tion is some· 
"hal less. being less tlHln I per cent 
li t 10 l:ler ce nt modulatio n, Oy cardul 
1I{ljustlllen t. it is l)()ssilJle to keep Ihe 
(Ii storlion low e\ en a l higb percent ages 
of modulalion. For instnnce. at 90 per 
cent modu lalion, Ihe harmonic {I istor­
lion is less than 10 per cellt. 

Figure I sho ... s Ito" Ce ncral Hadio 
measuring eq llipmen t is connec ted to 
a Iransmiller. A llerfcc i trallsmiller 

's... Co •• """ G . .;., .... 1 K.d ... C"m, .. n" 
tc~ ...... 1 R.d;" ~;,~. __ , J une-Jul,. 19JJ. 

(Conti,wetl Oil pag~ 10) 
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NEW KNOBS AND DIALS 

W HERE controls II Rve to be ml nip. 10 be entirely sa tisfactory. T o meell he 
ulated for long IJeri()(ls or where need for an easier-I o-handle knob. 

fine 8<lju81 lllcnt of controls has to be General Radio has designed R series 
made. all present ' Y1>4:8 of knobs fai l of new knobs of polished black bakelite. 

1Ype 

6:n-'\ 
637_1J 

T.vpe 

637-G 
6:17-J 

637-11 
637_K 

Typ" 

637-1' 
637_1( 

6.17 .Q 
637.5 

Shafl 
Diu",_ 

1/, jo_ 
%111-
Shal' 
lJj(Jm. 

1f.,in_ 
If, in. 

~ !" .n. 
511,,1' 
iJiu",. 

'A i". 
IA i". 

~ !" '''. 

TYPE 637 FLUTED KNOBS 
l V..INCH DIAMETER 

fJe.cril',iOl' 

\l' i lh Poin ter 
With l'oinler 

l %;.INCH DIAMETER 
DClcril',iofl 

Withl>ointer 
\lith Sk irt (2-h ' di umcter} an ti Engravoo Line 

\('llhl'o;ol". 
\\ith Skirt (2n "tliameter) antl Engra,-edLin" 

i %.IN(H DIAMETER 
Imrrip'i"" 

Wi,hl'oi " ter 
\\i ,h Skir, (3' dia rne'erj a"dEngra.ed Line 

Wi,hJ'oimer 
\\i\hSkirl (3" diarneter) a" d Engra.ed Line 

,,7'J ... ·,HCHSAAI'T $0.40 
'l7'K~-II1(;H5II""'T .40 

r.3H' ""'MC>!!>>!AFT &0.40 
{'3T- Q ~'""CHSHAFT .40 

'''·'''''-I"CH~FTt0.35 
{'ST-H ~" ",H SHAFT .5~ 

Code !runt P rj .... 

$0.25 
.25 

Code IIvr./ /Jrice 

SO.:15 
.10 

NL II L."OIUI.\T .35 
Nl ·KI."OIlO:Ol· .10 

Oxlc IFt>I"(1 Price 

$0.'10 
.50 

I'I!R I' ''OIlQI' O ..• 
l<[;HLSO II ~L" .50 
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The new knobs are fluted with all 
eonlact edges rounded LO minimize 
wear and Icar on the fingers o f the 
opera tor; they are supplied with two 
setscrews to insure permanent setling, 
and they are avai lable wilh either a 
ce llu loid pointer (which lIl ay he pried 
off) or with a wide flanged skirt wh icil 
JlsSiSLS in ease of handling, prevents 
the fingers frolll touching any " li \'c'· 
parts and materially improves the 

appearance of the associa ted eq uip­
ment. The sk irted knobs arc provided 
with a wh ile cngra\'cd index line. 

The present general .purpose Iypes 
o f Cencral Rad io dials arc also ava il. 
able wit h the lIew knobs. For the 
presellt we will stock bot h sty les of 
knobs and dia ls for the cOlwcnience 
of l)cr80118 IIsing c(luipmCnl with the 
ol{l-sLyle knob. 

TYPE 702 FRICTION-DRIVE DIALS 
TYPE 710 PLA IN DIALS 

ilh_INCH DIAMETER 
Shuff Dial Frict.ion_Drit-e Kn ob 

T y pe Di ...... A~ Di"i~iOl" Ratio Style CodcW(Jrll Price 

702-A 1;", ;". ISO" 100 1:3.3 637-J SUS 
7 10-A Ij, in. 180· 100 637_J 1.00 
'702-11 Ij,in. 270· 100 1:3.3 637-J 1.75 
nO-II 1;"'; ... 270· 100 637-J 1.00 
702-F %' ''- WO· 100 1:3.3 637_K 1.75 
702-C ~!" 270· 100 1:3.3 637-K 1.75 
7 10-C Ill. 270" 100 637.K 1.00 

TYPE 703 FRICTION-DRIVE DIALS 
TYPE 717 PLAIN DIALS 

.-INCH DIAMETER 
Shuff Dial Frict.ion./)rit'C Ktwy 

-t ype Di",.,. A~ I)i"i,ioll' Hati/} Sfyle Codr I"'ord Pri<;<! 

70;~- ,\ Ij,i .. . 180· 100 ):S 637· 11 S2.00 
iii_A Ij, ill . WO· 100 637. 1{ 1.50 
70:1-11 I;"'i ... 2iO· 200 loS 637-1t 2.00 
il7-n I/, i .. . 270' 200 637-1{ 1.50 
703-F ~'" WO° 100 ) :5 637-5 2.00 
11i-F .... 180· 100 637-5 1.50 
i03-G % i n. 270· 200 1:5 637·5 2.00 
, Ii-G %, ,, . 270· 200 637-5 1.'.0 

(Con,illlu<i fro ... poge 8) 

would , of course, ha\'e eq ual percen- indica lion o f the fre(luency resl>onseof 
tage modulation 0 11 both positi>'e and tbe tra nsillitting system as a wbole.· 
negative peaks for any 'Iudio-frequency The distortion-faClor meIer reads 
a nd any IJercell(age modulation lip 10 dirC(: tly in tOLa l harmonic distortion. 
100 per cent. Careful adjustmellt of This. together wi th the modula lioll 
JllOSI transmitters \\ ill result in a close meIer and suitable accessories (see 
approach 10 this condition. F igure I ), is indispensable in any 
If the frCi!Uency of the aud io osci l- broadcas ting sta tion desiring the best 

lalor is varied over the audio-freq uency possible (Illa lity. 
band and the input to Ihe mixer system Tile wave analyzer will he found 

~ :~;!U I:::~I:al'\I~ ~ I :!lewi~~a::~!s a o~ir~: u~;o,~:';:;.n: ,~:''':.:f~i.L~ f<eq ... ftC1 c ..... 

(C,m.i""ed';>rI page 12) 
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Ilotb t l'e Tn'E 702 (2U illch) Dials alld thc T VI'E i03 (" i"ch) l)i"l. abo .. '" uh("' e are a..ailable 
... ithoul lbe frictiond r i,·e. (See lhelubleonl iJ e opp9Site l,age) 
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THE GENERAL RADIO EXPERIMENTER 

NEW SPECIFICATIONS FOR TYPE 505 CONDENSERS 

T::: ... 'I;~::; :~5 se:~:ll~;:~~;n a:~ic: 
condensers described ill the January. 
1933, i lUJue of the Experi",cmcr. Si nce 
the IlUblicaiion of tbat ar ticle. add i. 
tionallaboratory dala and information 
gained {rOIll m811ufac tllrillg CXIM:r icnce 
Inlve made neceillill ry the se'-cra l lilM:Ci. 
ficatioll changes noted in lilt) following 
table. 

Tile s tatement of a maximulII peaL: 

voltage in connect ion with a frequency 
means that tllc condenser " ill s tand 
the altcrnaling'(:lIrrcllt ,'ohage whose 
peak C<luals ti le given rati ng. up 10 the 
gi,'cn frc<lucncy. 1\I>o\'c ,hal frequency 
IIle allowable ,'ollage d« reases in· 
versely will i Ihe "<Iuare rOOI of the 
frequency. Tlli" is .Iue to IIle fact that 
the l}Ower lQ;js and. thcrefore. the 
allowable "oltage increase ~ ilh the 
square of the frequcncy. 

A'fi,i:~i!.'O " "WE'f" f ' (JCIor 
Mil ... ,,,,,,,,, VoIl" 

Tyl'" UtPOC"Il"a' VoIlll /ll f'~.",,~· , ·'ria' 

505-,\ lOO"J<f I g~ g:l ~ 1:!00.'01", 1100 ke " ... 505-11 200",,,, r 1200 voll ~ 550 kl: 3,50 
505-~: 500,.,.( ~ ~t g:~~i 1200 vol'8 220ke 3.50 
565-F 0.001,.£ 700"01" 320\.;c 3." 
5O:;-G 0.002,.( : ~ g:~~ 

700" 0113 \()Oke 3.50 
5O:;-K 0.005 ",( 700 "011. 6H.e '.00 
~-L 0.0 1 ,r 1% 350 vol .. lbO\.;c .... 
~-:\I 0.02 , r 1% g:~~ 350.·01 .. 80ke 5." 
SOS-Q 0.05 ,r 1% 350"0Il il 32ke 7.50 

(eml'"UM from p<.se 10) 
valuable for measuring I,armonic Jis · e)[Hct {lata ail to the nature and ca use 
lonion a t fre(luencies other than 400 of any llis tortioll whicll may tllke pln(."C, 
c)cles a nd for measuring the a mplitude attempt to remedy it are general ly 
of each illdi\·idllal componenl in the unsa tisfactory . Any broadcasting Sla· 
aud io-fre<luency cn\·elope. The oscillo- lion doi ng a reasonable alllOllnt of IJUsi­
grapll is helpful. since lhe 5hal)e of a neSiJ should be e1luipped with the proper 
IliSlorted audio wave fre<lucntly gh'es a apparnt llS for maintaining a high 
clue to tile source of dis tortion. These (Iualit )" of ou tput. S tations wllich can· 
ins trument s and the d istortion·factor not alTon:! comple te C(luipmcnt of tlliA 
meter may, of coursc. he IJrid gelillcr068 8C)rt would tlo well to e llgage the 
prac tica lly a ny a udio circuit to mea · sen ' iccil of reliable colIsuhing engineers 
Sure the dis tor tion in dilTerent partil of ~ ho ha" e the 1I(.'(.'CilSll ry C(luipment. 
the system. Complete o l>crating in· An inves tl11ent in good trllnSlllission 
s truc tions are supplied ~ ith each in . payll large (Ii vidends ill the forlll of 

more and bigger commercial accoun U. 
A careful cllockup on tIle 01>er 8 ting Other things being e(ltlal. the station 

characteristiell o r any transmitter will Ilaving the l>es t (Iualit), transmission 
prove or grea t aSl!iSlance in improving is certain to hc the 111061 Ilighly favored 
the (Iuality or tran;;lIlission. Withollt by the lis tener. - II. II. Scorr 

!iI!!IIi 
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