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HECTRICAL COMMUNICATIONS TECH NI QUE 
AND ITS APPLICATIONS IN A LLIE D FI ELDS 

THERMOCOUPL~S 

[: f __ ,r Ihe 1""li,"1 'y""" of I electrical Llllil S. Ihf' re ar,£' 
\\\ 0 fundamental qu a nt1 ' 

tics, l1 ulTlely: the ullit of 
electrica l charge (the coulomb) and tbe 
unit of resistance (Iht! ohlll) . All o thcr 
units arc ,lcfiocll in tetm s of these 1\\'0. 
The measu remen t of ilil elec trica l 
(IUa nliliefl_ and hellce the ca librat ion 
of eleclrica l melers. lI1us l, therefore, 
be referred back ultimatel) to the 
C<lu loIllLmc lcr. 

The coulombmetcr call mcmHlre only 
the preponderance or cllarge'Ulolioll, or 
current. in one d irect ion. It s use is, 
therefore, tCillriClcd LO the IIll i·d irec­
tional motion of electrica l cha rge. 

In order to measure alt.ernati ng 
IlJO\'Clllcn I8 o r electrica l charge, we are 
obliged to utilize SOlli e rnllllifesta tion of 
charge. motion which is iu dependent of 
the Jireclioo of motion. This way be 
done most sa ljsfact()rily b)' couverti ng 
the energy of l'llilrge. motioll into heal 
enerb'Y in thc electrocalorimete ... tr a 
charge Q is m Ol cd through a resistance 
U ill a tillle T the amoon t of the heal 
energy (measured in joules) produced 
is given by multipl)·ing the resista nce 

(ohms) by the sfluare of thc rat io of the 
charge (cou lombs) 10 tbe time (seconds). 
Thus the elcctrocalorimeler for al ter· 
na ting cu rrents plays an ana logous role 
to the <'Olllolllllllle icr for ulli·rlireNiolial 
currents. 

If \H: assu llle a silit e of therru:!1 
e(lu il ihrium in the resistlUlce, the tem· 
pera tu re of the resistance wi ll be a 
fUllction of the square of the dcrivati,>c 
of Q wi lh respect to T. tha t is, a func­
t ion of the square of the instunllulcoU'; 
va lue of the currcnt . .A eOIl \"enie/ lt 
method of measuring the tempera ture 
or this resis tance ie to associa t,c ",jth it 
a thennocouple jUllc tion. tilt;: opera t ion 
of whidl tlepends upon the Peltier 
effect, " 'hieb IlHl )' be described briefly 
as fo llows: If a eircll it is made li p of 
two materia ls. J\ aTld B. there II1I1St be 
LwO poin ts, ill alld lV. where A meNS B. 
If the junet iOlls M and N arc of dilTer­
ellt tempcra tu rc, thcre \,i ll ex ist in the 
ci rcuit all e lectromoti ve force (Peltier 
\·olta ge) whose magnit ude depc nds 
UpOIl the nature of ihe lIIatcri ll ls ;\ 1111(1 

B and upon the temperat ure difference 
bel ,,'ecll tile jUllc lions M ami N, ami 
whose polarity is determined by the 
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,·'U:UIIY. 1.1) Jlicall hcrmOC()u l,l .. ~. I .. e/I: ~IUluall rIJoe. Cenler : Conlacllype 
Wg /II ; Separate l.ellier ' ypc 

rclali\(' h!llIl K' ralures of H anl l JV. 
FrOIll rhe foro'going il \,;11 be ev ident 
thili. if (J Ill' of rlw.;;e junel ions is bruught 
illto as"O('ia linn wit Ii a rc;:isla nce .... hie/. 
i". carr~ iug a current an(1 '" hieh is in 
Ihcnnlll I'lluilihrilllll . the open drcuit 
\ollage tlc.dopetl "ill be accunllcly a 
fUII{'liOIl of rhl' n)ot-llIea ll -'S(luare va llie 

o f tile '." lIrren' ill ,he re!>islam'c. 
Such an imHrumCII! is cu lled II ther­

mocouple lUlll , indicati ng as it doc .. 
C'I':al' l roo t ·lI1cli n-square \'ulucs o f any 
\ar)ing c urrelll , il 1Il1lJ \\ e ll sene uS 
rhe I;rimary reference inSlrlHlIc nl for 
all alternal ing-curn!1I1. measurcmcn LII. 
The lhcrlllo<'oupic ma y, of course, he 
cal ihrall~,1 in lerlllS o r tlired Ctlrrenl Ii)' 

rderelwe 10 Ihe "oulomLlIlelcr or 10 a 
(I" \rSOllvs l nuune tcr \\'hich, in lurn , 
h:Il' Il(:ell "alibrnl ed .... ith rdercnf'c 10 
lin' COIIIOIII !flllc ler. 

TherlllocouJ-Ilell IIHI )' be classified 
into lh re(' scl'urat e l,nlCs: the mulual 
I)I)C, Ihe ('(Inlnct I} pc, and the sepa­
rale heater L)PC (see Figure I ), In Ihe 
mulual I} Pl'. the elements o r Ihe juue­
lion eon;; tilule a resis ta nee I,hid. is 
('(1111111011 to Ihe ci reuit carry ing thc 
,'lIrrenl to I,e lIIeasure,1 and ttl the 
ga h unOll1eter "ireuit uscll to measure 
thii! t' lIrrf'nt i,l terms of the thermo· 
ele(' tric "lIrrelit produced by Ihe hea lNI 
j lllwlio n . In lite eontlH'ltnlC oh'ollple 
Ihere i'l no IIIl1tua l impcdallt..'C between 
lhe 1\\1) l' ireuils. the jUliction be ing ill 
electrical contac t "jth the hea ler re­
I>i~tll nce alone l)Oint only . .... hile in IhfO 
separate Ilcater IYI)C the j unclion and 

Ihe hea ter reaiSla nce, Ilhhough Iher 
ilia) be physically joined, ha ve no con· 
fill cling path helween them . 

The 1Ilt/IUlil t} pc. \\hieh is the 
simplei!1 10 lu a nural· ture, I)t)sses;:;es 
sollie serious di.sadva llt ages tlue to the 
lIlul!Ial impedance. Si nce the current 
frmll the genera lor Ii i vides het II eell the 
ga lvanome ter and load, a Ii/Ulllli,,!!, 
('rrar il'l in troduced 1.I .id" hein!; u 
rUllc t iou of the frc(luc ncy. lIlakes it 
somewhat dillicult to calibrate this 
ty pc of thermocouple in terllls of dircct 
curren!. Furthermore. IIntes;; a ('on· 
d enser inl ervene~. a parI of the thermo_ 
electric l)Ower is dissipated through the 
generator and load "hieh, or cOtlrse. 
redlll'es the se nsiti,>it ). The mutual 
couple hlls <llso a rl't'(>rs(tl error which 
llIakes the calibratioll ill terrll i! or direct 
currcnl a fUllction of the direction of 
the current. This reverlud error Ill ay 
be eliminated " y taking the troulJle to 
find the me<lll of t"o re\'erscl l direct· 
current readings ror each l)Oint ob · 
sen 'cd ill ca lihrating the d e \·i(.-e. U, 
!Jowelcr, the ah ern8ling-curre nt \I ave 
rrom the generator is not symme tr ical 
.... itll respec.t to the zero axis. the 
reversa l error Inay inl.rudlH'e an appre · 
ciab le discrepa ncy in the readings. 

Usi ng a mu tun l 'YllC jUlictioll. if we 
wish to alter the current sensili\it y by 
cha nging tbe value o f Ihe mulu a l res.is· 
IUrlce of tl.e junction, we are ob liged 
to change the resis tanf..'C o r the ga h'an . 
ome ler to mat ch if we are 10 oblai n 
max imum over·a ll e ffi ciency. 
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These ohject ions a re ver~ mUl'h 
miu imized in the con tact t) pc of 
I·ollplc. Here the ,:;hun ting error is 
negligible and thc rc ,'ersa l error may 
lie mal ic , c ry small (less thaD 1%) 60 
ll1l1l nn accura te direct -curren, culibro ­

,iul! IlI lIy lie oiJ tai ned by tHk ilLg Lllc 
/IIean of reversed di rec t -currClit reud ­
illgs. T he frequency error ill n il est'ept 

a l. ' cry higll fN!fluendes " here the 
hea ter resis ta n< . .'c becomes Illodified duc 
to ... J,.in dTect 0 1111 the prcilC.llec of an 

appreciahle amou nt of leakage rca(" t­
il lwe (Iue lf) thl' (Iist rihuted ca pacitance' 
flf the heal er or cH pacita llce tll groullll. 

The 8j' para te hea ter type_ of courS(:. 
CIIII hllve no revcrsa l error . In the 
(:lIr1icst t)'fN!iI, thc j unction wa s USUII II ) 

inserted wit hin a helical hea te r. Il ow­
e ver_ in an ler to obta in a maximu ill 
scnsiti,' it ) e(lu i" alent to thHt of the 
o'untae t tYlN!_ the junction a nd hca ter 
are ge nerally bo und in physicH I contac t 
It} mea ns of II. bead of insula t ing ma­
t(' rilll. T he the rmal ca pacity of this 
l.eluJ renders t he scpara te heat er ' yp': 
of couple somewha t more sluggish i ll 
response. 10 hca ter -curren t dlllllg e s 

than the cOnt act type. Thc scpllra te 
bea ter 'nlC- which was firs t in lroduced 
in 19 11) b~ tile Genera l Radio Com­
l»a n), is oh en vcry usertl l in cert ain 
higlt-frequenc} measurements "here 
Ihe ca plleitanc.! of tLtc gah'anolltc tcr 
SYl'o tcm 10 ground ", ould in trofluce I'ery 
appreciub lc errors shoulJ tlte conl ac t 
type of L'Uup le he employed. 

111 tile se paral e heal.er ami contac t 
j unc tions Ihe l'es.islances of hea ler and 
couple arc independent, penn itt illg a 
8ingle couple resistance to be com hi nctl 
\\ ith various hea t('rs gil';ng .. :ouplcs 
' I hieh ma) he used interchangeah l, 
" itlt 1t si ngle lIIe ter . 

= : : 

T he tempera ture of a givcn h('ater 
rcsis la nc.! passing a gilc il Cll rrent aUII , 
Ilcnce. the sellsit h' it} of a thermo­
oouple, can be incrcal>Cd cOlIsi,lera hly 

by placing the couple in an e "acua t e ~1 

container, t hereby rn inillli1.il lg grellt l}' 
Ihe cooling act ion fluc 10 cO/t vcl·tiolt 

Ctl rrenls. 
The General Radio Cumpll n) Ila ;; 

provided It ser ies of I aCUIlin tltcntlo­

I:o uples of iJot h t he conl act a llil the 
sepll ra te heater Inte~- The5C couples 
are mou ul ell iu II corn cllicnl muulded 
hakeli Ie hous ing " 'hich is prO\ j(led \I i I h 
four pill plugs._ giviug lilt II s5ClI1 bly 
(I esigna ted as the T )'I' I': 1193 T hermo­
couples. The mlltiC pla tc in(lica les the 
hca ter lIud couple Icrminals, as well as 
the lt eaH~ r and coup le resi;;lauC'c uml 
t he ra ted currellt. Tlti$ assclllbly con­
ta ins al;;o a ll el'('ent ric a ligmnen l 1);11 
which prele.llts in lcrchauge or t he 
lenrt ina ls \\ lien lite 1I t'8Cmbl) is in­
serted in lo suit111.:tle s\\itclt jacks. The 
Tl'I' E 2i4- H.l Mou ul ing Base a lld t he 
Tn'E 298- ti .\J eler "Iounling are bodl 
convcnienl for usc witlt these inl er ­
changea ble tllcrm ocouples. 

fo r use \\ ilh such thermocouples, tlte 
C eltcra t Raflio COlHllUIl Y has prm' illetl 
Ihe T YPE 588.;\ \J I)ireci-Currelll­
\I Cier. Tllis meter has II rei' iSlance of 
10 ohmi'. re(luires 500 microam l)(!rei' 
(5 mill ivolts) for full -sca le Ilcfl l'c t;olt . 
ami has a lIn ifOl'ltl 50-Ji\'isioll sca le 
gradua led from 0 to 50 1\ hielt is ver r 
l'tJll VCnielll fOI" lIIukil1g and us.ing 
t hermocouplc c .. libra liolls. T llis fll c ter 
is s upplied moult led in l ite T nE 298-B 
1\ I eter ~\J olll1liug. 

A list of the thermocouples ca rried 
in stock, toge ther \I i I II (lcFt'ript i , e da ta . 
appellrs in Ca ta log ~~, PMI 3, pages 221 
and 222. - 11 011 \ 'rlO \\ . LA " SO,", 
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A STABLE LABORATORY AMPLI"IER 

TUE recent development of oXl,I{'­
rectifier instrument s hils produ l'c,1 

II high impl!dancc alt.ernatin g-curre n l 
voltllle ter usefu l o\"c r the entire audible 
frcllucne} ran ge . In this de vice, all n lll­

tage is lakell of the high sensiti vit ), and 
high re;; i"la ncc of ,tired -curre n I ins l ru· 
menl s. using them ill t:UlljUlICli,)U wilh 
n cOPIKlr.o;\. itic rectiller . 

The cha rac teris tics of the oxide 
rec tifier 111111 a ssociated meier limit the 
best voltage sensiti vity "hidl lOll y be 
o IJlainc(1 to Hpproxinlltl,el y I wo o r three 
volts full scale. 1n applying such in­
struments to cin' uil s rC(lu iring a more 
6(: ll s it ive indicator, such a s the (Ie lector 
o f a hridge circuit . grellter se llsi!i ."il), 
is n!(luired. This lllllplificu tion of sell­
siti" il y CHII readily he o btained by 
mca ns o f a vacuulIl-tuhe alllplifier. 

All amplificr for this puqmsc sho uld 
I, a , e a wide hand of IrallsllliUed fre­
(lllCllcics a lill 11 high gaill. The power 
011 tpul ii; of t>f'colldar) consideralioll. 
since t'o lllparali vcl) liule pO\l(lr is 
rClluircd to opera te the imlieal ing 
in"t rumelli . 

The C"ne rul Iladio COlllpallY ha s 
I'ccelll1y de \c1o pcd an amplifier for 
Ihi li a nd ~ imilar applica tions. Thi ,;; 
1Il11plifil·r (T\'I'E 5 ll-A l has a guil! of 
IIl ,oul 250 uml II tralls missic.II1 ral!gc o f 
approx imat e l) 20 LO 100,000 cps. The 
I}()\\'er o utpllt is auout 7 lIIilliwalts. 

If a l! amplifier o f Ihese genera l 
cilllrl1c terislics is e mployed liS a dc ­
tCI·tor in (I bridge eirc uil IIsing a 
20,OOO-ohm mc lt'r a s a ll inuicat or. sub­
sta ntia ll) the sarne 8Cilsiti,tt y of 
bridge balancc ca n be oluained at atl 
frequcncies \\ilhil! the rllnge of thc 
IImplifier a s is l}OSsillle ,lith telephones 
applied directly 10 the bridgc at 1000 
el)s. The ad vantage of tbe visual indi-

(' (Ii or e ven a l. 1.000 cps. is vcr)' great, 
pari icularl), where II large number of 
obscrvatio ns arc to be IlIIHle. The a m ­
plifier and meier ex tend the runge well 
beyond thal possilJle \, ith telephoncs 
or a h ernating-cllrrenl galvu llolllcters 
of un, cOllllllcrci al Ly pe. 

If used wit lt U com ilion ill(licU l ilig 
dev ice which "ill resp<.II.1l1 at slIpe r­
audible fre<lue ncies, the II mplifieroffcrs 
u lIull detector for bridgc circuil S opc r­
ating III frequcncies li S high li S 100 kt. 
Throughout u good deal o f the audiule 
range, the SC lisili vity is equ ivalent 10 

thai pos.sible with sta ndard telephones 
appl ied di rect ly to the hridge. sincc 
telephonc ami car senSili\' it}' fall I' er}, 
rapidly as t.he frequency depart s from 
1000 cps. The scnsiti,·il y whell using 
the ox ide met er and amplifier is sOllle­
whnt less Ih:1II tlml ob tained wi th the 
best direc L-currCIl I wa ll galva nometel's. 
hUI is comparable to thlll obtaine(1 
"il h the less expensive Jirec L-current 
gal vanome lers. The high illpul illl­
pedu lI(;'C of Ihe a mplifier is II disti nc t 
alh'a lilage in higll-impedance bridges. 
1f. ins tead of II me ier, telephones ure 
used 011 thc output of thc amplifier. a 
far great er bridge scnsitivit y is <lvai l­
able at 1000 ('l's. 1111111 can be obt ained 

T~-I'I! 5 14_A Arnplil'ier ami It '1" '1'£ 588·UI\I 
Alterll:lli ng·Currenl Voltmeter 
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",ilb any commercial gn lvRllomclcr III 
rlireci current or al natural period for 
vibration gal \ ullomelers. 

Where \cry great sells; l;\' il}' is re­
lluircd, it is possible to cascade two of 
the 1'''1'''; 511·A Amplifiers. Where 
this is done. sollie protc(' Lion of the first 
unil frolll acoustic vibnllioll is cssen­
lill/, \Vilh I \\'0 of the nrnplifiers ill cu­
cade. II grt'8 ler sensi tivit y is obuillcd 
thull is ]>ossibie with any (:onullcrcial 
I) pc of ga l\ allorncler. 

The TnE 5J4·A Amplifier is. of 
course, lIot limited in its application 10 
hrit1ge circuits. It call he used as II 

voltage multiplier in general measure· 
ment work und when 51') used, ca n be 
cnliLrated. Oilier applications include 
IlholO-ce1l \\or~. 1\n iuteresting feature 
of the amplifier is II terminal plug 
\~h ich permits IISC of lhe II l1lplificr bat· 
teries for c\"l,ernal circuits. This felilurc 

is of pllrticular adl'lImage when usi ng 
the amplifier in pllolo-cell circuits. 

The TYPE 514-A Amplifier hitS a flat 
frlHluency clHlfllclerislic from 20 10 

JOO,OOO cycles. Tile alliplification is 
approxima le ly 250 10 1 ol'er this range. 
The input impedance is one megohm 
und the optillllllil load illlpedance, 
20,000 ohms. Twelve volts will he 
maintained across this load ,~ith a 
230.ly»e tube in !lIe output. For 
lower impedance loads, II 231.tYfN' 
tullc ill recoJlJlllended. 'Wi lh this tube 
iu the output. 15 "olls "ill he main· 
tained across au c"ternalload of 50.000 
ohms Hnd the vollllge amplification" ill 
be in e"cess of 50 to 1. A potentiometer 
is I'rovitled for ,-'omrol of all1plification. 

The TYPE 5 U.A Aml'li fier can be 
prOI ided eililer for calli nct or rud. 
mounti ng. The price uf tile cabine t 
type is 70.00. - C U A ltLKS T. I3 UIIKE 

A GENERAL-PURPOSE WAVEMETER 

1'yP£ 574 
\\' .'I!nlcl .. r 

M \NY II I1('S may be (ollml for II 

simple direct.reading walcllIetcr 
"olcring II Ilide range of freque lw). 
Thc new T'I'E 57 1 Wavclllcter, "lliell 
is l'alibrat c(l in Lcrms or frequt!ncy DOli 

... "hich has a nominal prCi!isiou of 1% , 
iJ; I"a illahle as a gencral-purpose in· 
iHrllmCllt alHl 111..,0 ror ob taini ng rapid 

s upplcmental readings in conju nction 
"iLl! high-precision equipmcnt. 

The sealcs,,, ll ieh are IUlnd ,clIlibrutcd 
in tcrms of our primar}' frcquClH') 
si andard , .. re cngraved llircCII) tJl)()n 
eadl of the fh'e interchangeable plug·in 
bukelit e coil forms (4 inches ill diul1l­
Ilter .1IIt! I inell long) which are used 
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10 ,-'Over a continuous range (rom 166 
kilocycles per secollIl to 70 lIIeg-ac) d es 
per second (1800 10 1.3 lI1 e lers). The 
vcrnicr·Jrivcn condenser is moun Ie,) 

on a bakelite pUllcl attached to a 
polished \\alnul case "hieh contains 
s torage spal-'e for the four coils not in 
u,,;e, i\l easuring II indIes long hy 5 

inches s(luare and \\ c ighing Lilli 47'!i ........... 
pound s, this me ier is easily 11 Ulllllcd 
UII(I lIIay he placed in any positioll for 
IHle. Inl cndcll 10 he used in rcaet ion 
observations, no rc~nance ilJtlicalor is 
included. The T"I'E j74 WavclIlcl cr is 
priced al 50.00, and the code "ord 
is C \Rltl' , 

A ~IVE-METER TRANSMITIER 
R. L T<!d~.,ro ( II' ICA C) <II1f1 hi$ brollll'r. Allie" ( II I fJ \I U). ilw'" '/<'$ ifl,,,,~1 " SlIlXf!Stj/l/ jit'e'''' I'II:' 

frcmsmiuer .doirh ' f~ lin' 1'1('~u('j/I" brj"fI, /0 fhl' al/entioll of Elollcrimclllcr r('wl('r8 

A .' I\' E-}IETEII phone trans mitt er 
buill with General Hadio parI s 

has \\orked out \er) successfull ). The 
oscillator, modulated by the constllnt­
current or /l eising mCllhod proved to be 
II good method of \ oice Lransmis .. io ll 
over short dis tances. The most de­
sira iJle thing about ;t is the absence or 

the interferent.-e encountered 0 11 the 
othcr bands. It is also possible 10 

radiate directive!} hy thc usc of refl ce· 
lOrs ill the ant euna sys tem. 

The pusll-pull Armstrong or TNT 
circui [ \\ as uscII , a pract ieal (Iescriptioll 
of ... Ilich ... as gi ,cl1 by J. J. Lamb 111 

the Jul). 193 1, issue of QS'!'. 

The 5"lIcler transmittcr o.I c.crihed in the aCCOUlI)lIu),ing article 
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The condCII~er8 are mounted in lall­
dcm wi th a l'()1I1II1 0 II shu f •• givi ng a 
comlllon rotor and splil Sl lI l or COil­
denser. The slators carry the plate-coil 
sockets Yo hid. are General IlUllio Tn·t; 
274 ·J lacks 1II01lnle,1 in a right'lIugle 
!'racket as 8lun\ n. These urc hetd in 
place by the nulS of the s tator plall­
rods. The platc coil is II '-I .i nch turn of 
nIi-illch coPI>cr tubi ng or hca\) ,"ire 
wilh lv.O TYI'~: 271 .P Plugs soldered or 
.hrcu(led to the ends. A plat e.,ultage 
feed " ire. I\hid. is soldered to the 
C'\:8CL cent er of this loop. a lso ('lIrries 

II plug.in pill <I I Iheoppositccud. 
Nearl,)' arc mou nted LIIO Tn'E 6':;7 

Socl.cIS, sepMalC~1 80 as to 11 110\\ the 
prope r spacing for wiring IIml olher 
ullit s. These ('arr) Ihe grid (:oil ",hie!' 
is made of 4 one-inch turns of No. 10 
copper .... ire and soldered to the grid 
term ina ls of the I'ockcls. A fair 8 m Oll ilt 

of spacing allvuld he allowed bet\l cen 

.. ~ .. 

coi l li nd ba seboar(1. A lap IIllltlc at the 
CXIH' l cent cr of this coil goos direct I)' 
to the radio. frelluency choke lu ade up 
or 20 turns or No. H D.S.C ..... ·ire_ 
double-sll3L'C .... 'oUlul on a J1.illch 
\I'ooden or IHlrd r .. hller dowel 2· long. 
J\ TYPE 437 Cent er -Tap Hcsistor is 
!!!Qu nted bc t .... ccn tllc socke t.s, by 
soldering dire( .. tl} onto the filament­
~u l'pl} " 'ires. Note that the condenser 
rotors ,I re at :;rou lIIl l)() tentiu1. 

T wo Tl'l'~: 274-K Bindi ng-Pos t As­
sclll h lics lIIo lJnl c(1 on the bascboard 
\\ itl! spacers a llo \l means for making 
('ollllf':ct ions to the I)()WCr stlppl)'. bo th 
for filament alll i plat e volt ages. Po .... ·er 
lU ll) be dcri\,c(1 frolll a rect ifi cd and 
filt ered alt crna ting-current supply of 
550 voll s for the pla tcs of ' .... 0 210.,ype 
luhcs. 7.5 voll s lire nccessa ry 10 light 
the filamcnt s. Such a unit cOllsists of a 
full -wave InlUsforlll cr (Tn'li: 565. 0) 
and II THE 527-A il cctificr Filt er 

TYPE '21-... 
• ~C ... 'IO "<TIO 

" 

Circuil diagram ror 5-meler lnInsmiller 
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8 THE GENERAL RADIO EXPERIMENTER 

\\i lh 281"} lffl !lIl,es as rectifiers. The 
fil ament prJs ts counce l to dlc 7.5·110[ ' 
5Ccomlary on the tra nsformer wilh 
K 2~hm rheostat Bnd a 2.5 -ampere 
a mllle ter ill Sl' ries with ,III! tubes, \ 
phu e m.it\iammclcr is il liffi dcsira hle be­
cause it 111)1 nll ly indica tes the amou nt 
uf I'urrcnl the plule ii are dru\\ ing llU l 
81,,0 "hOlHI I.hen the lu beS afC ()i;Cillal· 
lug. It a lso iudica lc6 when circuit is 
lUlled to resona nce. 

The a n tenn a couplin g ,'oil iS IIlQu n l.ed 
011 II pllir of ' ,\ .,,, 260 Wa ll Insulators 
,.hich have II 6lral> of ~16·inch brass, 
,%-i ndl ... ide fas tened a l the cen ter. 
Ilith 2 T YPE 138·V Binding [Jos t s al 
each end of Ihf" strap. Qlle pair of 
binding posts support the ant enna coil 
ulUl the ol her pair make (:o nncclions 
10 the antenn a feeder 8ystem. The 
Ilista nce be t lleen the plat c ('oil and 
a nt enna coi l (~ .. me consl.ruc t ion as the 
pilit e coil) is approximately I Y2 inches. 

The I)roper length o f the antenna 
a nti feeder is very im porta nt . For fi\-e­
meter operation a feet of horizontal 
wi re in each leg is neceSl'nry and the 
(Iis t ll nt.'e from lIinding post to tile fl a t 
lOp should he either I or a f(!c t as is 
most (.'Oll venic n!. n a.ntenna cu rrent 
me ter s.holi id be inser ted in olle of 
the legs of rllc llOllblet a nt ennll to 

irltli ea le the I'csonancf" l>Cllk and 
a lliOli nt of cu rrent. I t is illll)()rt a nt 1.0 

lune the an tenna to the osrill ator if tile 
lIIa xImulIl amount o f po\\cr is 10 he 
rarlia ted (ro", the anh' nlHt. The an -

I.clllla wires !;hould be properlr in­
sulated also, I! I'cry I:on venicnt forUl of 
insu la tor being the Generlll Hallio 
Tn·v. 280 Slrai n Insulator whicb ma y 
a lso be llsell as II feeder scpliralOr. 

After a ll ullit /! are asscmbled o n the 
hnscbonrd , II powcr supply unit. is 0 11 
ha nd . and II fi nlll inspeclioll of all 
II iri llg Inlltle. appl} the poller fr oUl the 
I)() \\ cr SlIppl} and proceed 10 alljust 
the appara tus. 

When tubes 1ITt! oscilla tin g: proper ly 
II phtle curren ! drllin ... f .. hout 80·90 
lIiilliallll>eres should be ililliclited by 
the platc.currcnt meter. Allju!lt the 
tlilling cOfl{lell~r until maximU Iil ClIl'­

ren! is read on Ihe II ntcllnll-eUrren ! 
mc ter, an indication that Ill !! mllx immll 
1II110 llni of 1>O\\'cr is being trans ferred 
into the an tenna S}SLem . Jt is pOSl!iblc 
10 furthcr increase Ihc transfer nf 
energy into the ant cllna h} rerluo-illg 
Ihe coupliug !Ju t tirat tends to ca use 
inSLability in the oscillator. 10 tuning 
of the antenna sys tem is neCe88ar) if 
the speeified directions for the feeders 
ami ant enna lire obscrved. Whcn usin :; 
8. pllir of 2 10-type tuhes as 081'ill ll lor8 
with 550 \'o lts o n the plates a current of 
ahou t 500 milliamperes shouM be indio 
ca ted by Ihe ant enlla current me ter. 

This oscilllllor ('a ll be II sed either for 
C W or phonc. Keying for C \'iI ('a n he 
accUinplishe(1 b} inserting a key in the 
grii! .relnrn : moJulatioli . b} in..erling 
a modulation tu be at the sa me I)()ill t. 

- Il . L . TEDESCO 

T ilE GENERAL RADIO CO!lPAN)' muil& the Experim ellter, r(l ithout c /rurge, 
each mon,h to engineer8, scien ti8u, (lnd othen inte rested i ll commun· 

ication:frcqucncy meo.lluremcnt and control problems. PlcalJe lJend reqll.clJ tlJ 
for .mbscriptions and alldren·change n oticell to tile 
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