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THE GENERAL RADIO EXPERIMENTER 

amplilica tion bel'olUe unhalonce.1. Ihe 
,ranSUlill!!r iii li kely to Uecmne \cr} 
LIHlly nOll-linear. 

AI prclIClll . it is tile prac tice Ililh 
m051 s latio ns to monitor Ille programs 
li t Ihe 51111Jio, maintaining a I'crta in 
illPllt Icw'! tn 111,. lille lead in g to the 
remo te I ra ll l!llliuf'r. the le vel being 
determined lIy a power- level illll iCHtor. 
Another !"mer- Ievel indicator is usetJ 
a t the lra n"mittcr LO make certain thai 
the lransmissiOIl line has not change. r 
5ufficicnll} to make serioU!' over loa.l· 
in g IlOSSihlc . I ~ xccpt under abnonna l 
comlilion;;:. 110 I;on lrol is pe rmi ll eJ at 
Ihe tra nsmitter illlClr. JI1 lhe bes t 
preSl'nl pnwl ice the input po\\ cr level 
IJCrmissiL lc rflr 11 gi,'en t} I}f' or progrurn 
is .Ie lcrrllincd hy lests on the lrulIS­
mitl er II I,ieh (·orrclat.e l}Crrcn lage IIlod · 

IIla lion and ,Iislorlion \Iith input IClcL 

This "ho le Sy8 tl'lI1 is l'I' rr Illull) at 
fault in iie, era l small hUI imrlOrlllnllle . 
lail i;. In the firs t place the ,·ohm le ·level 
indi .. alors are not a t a ll instantaneou s 
in t.heir ac tiun and the ol'crmod ui ll tio ll 
pellks 1I IIieil lire res.punsible for all of 
Ihe lrouhle a re sc1llolll of i;uflicic nl 
.Iuration 10 resis ler on the monit oring 
mc lers. In ad(lition to the faci that the 
lIIe teril ure not inlHanlallcolIs, it so 
happe n .. tha t most of thQBe at prescllt 
in IISC are I!ubjt:t:lt o resonance troublcs 
so 111 8 1 tlley fail III gil'c a proper idea 
of the 111;'811 po wer in a syllable as well 
R8 no l fo lio" iug l)I'uks. A pi lise of g:i I'en 
int e ll ~ i t }, 111 11) tra n@iently gil'e a n intli . 
('alian 3 or ,~ decihels higher Iha ll the 
true ,'a ille . Such a oondjuon ca n rCbul! 
in radically \I rong mon; toring: a cba nge 
of 3 dc<:ihcls in adjus tme nl would reo 
suit in hail' ing effi ciency. The full sig' 
n ilicanl'e uf these meter fault s has 1101 
~u gellcrall y rea lized. 

There is a further difficolty in that 

a t present the progra m is monitored ""'"" 
at Ihe input to the Irll Jlll lJliller ra tller 
thlll1 III the ou tp"t. This mea ns that 
changt..'S in the gain o f a ny o f tile audio­
freque ncy a mplifiers or in the modula-
lor cfli ciency arc riot taken inlo accou nt 
except by oolllpara ti l'ely iufrcqucilt 
pe riod ic checks. This prl1c tice has reo 
suited (rom the lack of eq uipment 
desigm.'11 for contiuulJlIs monilo ring. 

Pre \' ious equipmen t ... as fairl y sa tis · 
fa c to ry 80 (a r 88 it went bUI did not 
le nd itself readily to rapid e"1>erimeutal 
checks. ami as II result it " 'US sparingly 
used by the operating 8111fTs, tcsts being 
made e,'e ry week or so. For this rcason 
it was necessary 10 prov ide 100 IlIrge a 
safel), fact or RIIII 1.0 lise !In ullliccessa rily 
low peak modulation 10 he Sllrc o f sa lis· 
f~lI' lor)' tra ns.missioll. COII\' t.'r1wly. st a · 
tions which ba ve 1I0 t " cen allowing 
such safcl_v factors hale h:ul Ullnc<:Cb· 
sari ly high distortion. 

\Vith these l'ollll ilion8 in llI inJ . the 
GCllcra l n adio Compa ny has ,Ic"iglled 
a group of inslruments 10 reduce the 
lIIo nit oring of brnlldcas tin g s llItions to 
II I'cry simple procedure which ca n be 
c'Brricd on coulinllously and accurately. 

Thc '!'YI'E 73-I ·A Modu lation MQni· 
lor is Ilesignc(1 so that it ca n be coupled 
direc tly to the radio.£rerl'lcney ou tpu l 
or the t ransrniller. An a ulo ma tic bias· 
iog arra ngement IIscd in conjunctioll 
wi th a th yra tron Il oshes II light " hell­
cI'er the modulation instantaneously 
cl(ceeds the I'a lue which i! ('ollsi(lcred 
permissible wi th the jJu rl ieular trans· 
mi lI er. In additioll, melersa re provided 
to indicll te ca rrier shift und percentage 
1IlQ(1 ulalion. Tile per celli meter is direct 
reading Oll positi" c or negative lleaks 
and is of Ihe rapid mOI'Cll1ent t)·pe reo 
een Ily del'e lope<l . While IIOt ins tpnlBne· 
o us, it is free (rol1l resonaut..'C effecls 
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and follows a signal much more faith. 
fully and rapid ly than the prev ious 
ills trulllent s. 

In add ition 10 the modulation m O il _ 

itor, a lIew direct-reading dis tort ion 
fac tor and noise meter (Tn·., 732.A) 
has been pro\'ided for gelling vcry rapitl 
checks 011 noise and dis tort ion . J\ fil­
tered <IOO.eycie oscillator (TnE 733.A ) 
of good waveform has bccn pro,-idcd 
for usc in conju llction with the dis­
tor tion meter. The distortion me ier 
rcads the lIoise lc\'cl of the " ulJIllodu­
lated" signals direct ly in decibels with 
respect to the standa rd mod ulated sig­
na1. The operlltion of the ins trume nt is 
SO sim ple tllat it is possiLle to make 
checks 0 11 noise be tween an nounce­
ments. if il is thought (Iesirable 10 do 80. 

This frequent monjtoring of lIoise 

C LASS 730-A Trl108miuion­
Monitoring Ahembly. The 
assembly con;;isu or tll ree 
rack.mounting nll itfl. From 
!.ou om to top they lire the 
T\'I'~ 73I_A Modulation Mon_ 
itor. the ' I',-p!; 732-A Distor­
tion and Noiu Meter, and the 
TYI'E 733_A OilCillator. The 
cn t.ire llil8cmbly oc<:ulliee 22~ 

inches of rllck splice 

i l.i«AH<f~"d~,p" .. n" <>I'h~ ...... ., ;",~ 

1'.'_pSo"n" .. "" 1·~J.,«,,,pSo eo",!",").) 

makc5 it possiblc 10 kccp (:on5ta nl 
checks on t.he balance of the rcctifier 
ctluipmcllt, assuriug a minimum h unt 
at all t imcs. It a lso makes possiblc fre_ 
quen t cllecks on tra llSlllissioll lines to 
make certllin that excessive illLerfer­
ellee is not prescnt. The meter will give 
a n accurate indica tion of noises down 
1065 d b below Ihe comple tely modu­
lated signal. This same instrument 
gi\'es llirect t'eading indica tion of dis­
tor i ion 0 11 a 400-cycle signal. A check 
of djstort ion 81 all y oue level should cer­
tai nl y lake less tllan one minute and 
there is 110 reaSOIl why such a check 
should nOI be mad e immediately Ile­
fore and after the s tation is 0 11 the ai r 
so lllllt it shoulll alwa}s he possib le to 

keep tl lC s tat ion "orking at ;ls op ti­
ilium efiicicney. 
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A I cchnicD llli ~cu s.sio" of all of theM: 
ins lnullcnlil "ill he gi,'cn iu I\e~t 

month '8 i",~ut' of the EX " EItDI ~: "TI':II. It 
i ~ ollr bt'licf Ihlll Ihi-;; group fof inSlm· 

The C I, \SS 730·A TnIlU\ lIlilll' ioll -

1\1onitoring A~lro lllbl ~ wus designer l lIy 
I.. 11. Ih guiltlUlltI . W e "crc (OI' llIllIIlc 

in Il<h illg the dose co-operation of Ihe 
engineers of tlte Columoia Broadca st­
ing S)6tCIII in lilt' llc\clopIIICII' awl 
Icsling IIf lilt' IIpparalu s. 

E\er) elTorl has "een lUCIlle. 10 Ih'~ig!l 
the C{luil'lIlCIi I 10 meet the actuAl COll­
ditiuns of pr.:;,cllt installatinns I.IIHI 
III('IIII)("/" of opcrllt iQII . The rnollilorins 

u"'l>clIlbl) cunsisli' of Ihrcc lIlIil S: \ l oc l. 
ulalioll I.Wln \Iith O\CI'- IIIO, lul :lliol) 

indicllt,lI' ('1'''''10: 73 1.A ), <I,slorlioll Ulld 
lIoi,.., rnclf'r ('1'\ N~ 732· \ ). IOO-c)'cle 
o..cill:llor ('1', I'E :'33- \ ). The equip. 
mcnt is ca pable of IIIca .. uring: 

I. Peree'Hage lIIodulalivn V II 1111111 

pI.I!'il;\ e amillega ti\ e peaks. 

2. ProgrulII lIIonilOriug \\ ith high . 
~pt.'e, 1 l·ohmlC imliea tor me tcr. 

:t Ca rrin shift 111'0" Ihe IIpplirat inn 
of modulutioll. 

I. Currier no;,..· ami hllJU ic\cl. 

5. ComlJitlcd lIudio-frequenC) hll.r­
"'lInie di;;;torlion of n1t)llula lion 
enl elope. 

b. \I!)IllIlntion pea!"s e.'i{.'Ce(ling 1\ prt" 
determine.-I, ti{'sircd ,Iegrec of mod · 
uhll;OIl (i.t' .• ()\cr ·IIH1lll1lu\;OIl illll;. 
c:ltor). 

7. Combine,1 lIUJ;o.fre<jlle"l·~ har· 
mo nic distortiou presen t in s.pl:cch. 
inpul amplificr ami OIlwr "ta[iOn 

ctluipment . 

S. i\oi,;e a llli 1111111 Ic\eI of audio UIII' 

I'lificr& ami o lher Sla tion equ ip. 

meulil will prOle n \' er ~' Jcfi"ite Cl.'On· 
Olll~ 10 hroadcasting s tUt;OIlS in enab· 
ling them 10 0l}o!ra te at tile highe"l I'0s· 
"ible Icvel cOI1 ~is "' nl with fidelilr . 

L. U. ,\lt r.t I),UAU 

IIIcn l, iJlci udi ng \\ ire lines to re­
mote pick up poin ts uml 10 tra ns· 
mit/ cr. 

\~ itb the adllitinll or a l' llrinhle·frc· 
'1ucne), atlt l;o olwit1 .. tor it is a lS(! pos· 
.. iJ, le to measure : 

9. Transmit tel' audio·rrC.lluelley reo 

"1)(Insc. 
10. \ullio a mplifier alil l Clluil}!IICll t fre · 

'luCllcy rcsponsc. 
11. \\ ire line freq ueue} n'spoll~. 

No crit ieul adjustment s or iJalauces 
are rC(lu ired. '1'1 11' (IUlI ULilics IIlcasu rCll 
arc re.ul directly from tl,e ins trument 
and no ca leula tions arc i'l l 01, cd . III I he 
course of operat ing tests tile C<luip­
mell\ has bee" ui'Cll 10 measure the 
characteristics of ra,lio transmitters 
rangi ng fro m 50-walt porillbic rcmote 
picku p eqlliplnc.nt lu 50·k ilow8 lt hroaJ­
cas t transmillers. us well as high. 
frNlllcncy trunsm;U c. rs operat ing at 
frc.(IIIencies up to 15 megacyc les. CI]('cks 
on amlio equi p,"enl ha l'e been marie on 
Cl'er} thing from 1)(l[lahle field a mpli. 
fiers to progra l" am plificrs rwli public. 
alldress ellu;pment . 

1t has been fouml l.IOSsiLlc to make 
completc runs on U tra nsmitt er deter· 
milling posit;,·c (if il l ncgaljl'e modula· 
lioTl peak s, pe r ceu t di stort iOll, hU111 and 
noise le"cI throughou t Ihe ran ge of 
audio inpul of the trnnsmiller in less 
thull len minut es. 

The en tire lIIonilorillg 1,;;.scm"I)" 
CI.A~S :'30· \. is pril'cJ at 162.00 
(Code Won!. E)'IL~). pelilt!r} "ill 
F-t:tr t aLout Februllr), 18. 
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VARIAC APPLICATIONS IN PHOTOGRAPHY 

P" OTOCIIA I'HY cn tlius;u.<; ts ha\'c been 

fimling a ,'uric ly of applications for 
the Va riac aU lo-transforrner (lcscrihcll 

ill previolls issues of tile EXI'Etll ,\1 ENT~: II. 
This unil, wh id. combines Ihe eilSC of 

r' control of a rheos tat with the uigh d· 
IidcHC) of a tran sformer , is hcin g sub­
s tituted for resistance controls in aU of 
the photographic processes where COIl­

Iro l of li ght intensi ty is rC<luired. Ilere­
Lo fore full ad\'a nlage has not hCCH 
taken of the possibilities of light COII­

trol at. the source of iitulJlillal.ioli l iS the 
c(luipmcllt geLlerally a va ilable ha s a 
llUUlher o f lilllilalions. 

PHOTOFLOOD LAMPS 
Photoflood Lamps arc hci ug lI sed !ly 

thousands of pho tographers. profes­
sional ulu l amateu r . The life of the 
No. 1 Pholoflood Lampisapproximalely 
1\\0 hours wl'ell operated on II I LS­
vo11 circuit. Durin g the major portion 
of il.s life, howe\"er, the lamps could Lte 
operated al reduccli vollage, while ar­
raugiug suhjects. getting correc t light 
II ll gles_ focusing. alld all the o lher 01)Cr ­
allons prelimina ry to actual expusure. 
The Variac makes it possible 10 reduce 

tile voltage on the Phol olloo<l Lamp to 
any (Iesired val ue, and thcn to " fla sh" 
the 1:11111' at norma l vol tage duri ng Ihe 
eomparati,'cly brief cxposure period , 
Ihereby prolongin g the life of the lamps 
greatly. 

The cUr\'e of Figure 1 shows Ihe re -
1:ltion IJe l ween IUII1I) voltuge and u\'er· 
lIge lamp life. (IIHI lamp volLage :lntl il­
lumination of tile No. I Phot o fl ood 
Lalllp. A volw ge redu ct ioll of on ly II 

,~ 1-+-+++ --I-I-f-t/++-1 

9 ~ I-++H--t-lf--/if' H+-I 
I 
" '. f-++--I-i'\-+,r--l-+-+-+--t I· 
i ~ 

"
I, 

,-+-++--I-l7'it-+--I-+-+-+--t ' 

~ 00 f--+-+t1-f--1I;-t-l-t-+-+-l ~ i 
! 
~ .o l-++--I-l-+cl --t-+-+-+-I , , 
~f-+-++-t--l-~o-~+-++-1 

1-++-!--+-+,iH-~o+--t 

"" ..... ......... ,. ,""" .. 
L ...... ~ YQLT~t 

Figure l. Noo I P llOlonootl Lllmp lIhowiug 
1;1111 1' "ollage all a fun elion of (a) prohable life 

;11 hOUri! amI (h) IlcrecnUge of light 

\' 0115, on til e Il verage, increases th e 
JalUl) life by a fac tor of four. lind th e iJ. 
lumination frolll th e J:IIUP is s til\ suf­
fi cient for lIIost preli mi nary opera· 
tions. Wheu the lamp vol tage is reo 
duce(1 h}' som e 50%. the life of Ih e 
l)ho lo fl ood L.lmps is compa,oa ble to Ihal 
of II standard lamp operat in g III nor­
mal volta ge. 
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SOl tlC phot ographers arc operating 
Phvloflood Lumps in group" of two, 
COllllcctiTlg them in series to secure. 
ha lf normal volta ~c duri ng the pre­
lirnillllry uilj ust rncn ts, Il. l1d in paralle l 
for fu ll illumi nation during the lime o f 
CXPOSIU'C. A t hutl , 'o lt:l ge the illumina­
tion iss" 1.)\\, cOlll paraliH:I). th at il is 
,lifTi clIl! to prl'Jicl the result s " hen the 
la ml};; are operated at nomllil volt age. 
The Variac permits se lling the \'ol lagc 
Oil the lumps at any va lue. 

PROJEOION PRINTERS 
f'holOtlUOtI La mps a rc heiug UiOell i ll 

prujcction prinl cl's ;;0 thllt enlarge· 
iIIen ts may he made on ddori1 lc or 
chloro-hromide (.'Qul aC I pa per. Some 
(.'outrol of ,be hrillianc) of the light is 
essential as the heal ge ncrllte(1 by IIH': 
Photof]no,1 Lump is sufTicien t. in Illan y 
cases, to !' ause the nega ti ve tn huckle 
before an exposure 11l11 } be 1l1al le. If 
used o\'cr prolonged periods at sland· 
ani volt age. the Phot ofl ooll L,rnp Ill ay 
llamage the enlarging s)'stem. the I'C' 
lIeclor. or condcnsing Icns, or the pro · 
jection lens. 

Tbe Variac a 110" 8 cOntinuous ad­
jusllncnt of the brillian..:e or the lamp, 
to reduce it during the time the nega­
t ive is hei ng adj usted and ma sked. the 
picture " [I'a llle.!:· li nd Ihe paper IItl­
jus lcd. It a lso pennil s operuli ng t he 
1)IIolO(lood La mps a t retiuecd volt ages 
,. heu br011lifle papers a re heiug cn­
larged upon. 

I" enlargin g machi lles usi ng s tand­
ani cledrie ligllls, the Sl'ver:tl models 
o f the Variac giving ou tput voh;,ses 
higher thall line voltllge arc "" er}, usc · 
fu l in th.o thc sw ndartl lamp may be 
nasheJ at voltages higher th an norma l 
'.,]leU prin ti ng ('" c.'"lra ,Icllse nega ­
tives or mak ing \'et) large e nl:u'gc­
ment s. The Variac, II h f'll n1!eO wi lh a ll 

enlarger, a lsQ makes it possib le to use a 
cou1! lant iris dia phragm se tting, \' lI ry ­
ing tr IC degree of illum ina tion to su it 
the den sity of t he negati ve. 

CONTACT PRINTERS 
In pri nting maeliiuci', pll r ticularly 

" lIen IIscd in commercia l pllolo- finish­
ill:; es ta hlislunent s. the usc of a stand­
ani printing lime 0 11 a ll lIegati,'es. 
va rying the illum ina tion fro m lhe 
lamps aCl'on ling to Ihe lIcgative den­
sity, is eOTli ltH' i\'c 10 uniformity of r~­
slllt1!, Where i , is Jesire{1 to work to a 
s tull tlanl illulIIinat iOIl lwd control the 
prillti ng hy " ,u'y ing the lime of ex­
po.;;ure, the Variae models uffonlillg 
-'above line" oUlput voltages (lrc use(1 
tn comvensate for cll angcs in line volt­
ages unforlu na tely lIle l with in ma ny 
loca lit ies. 

SA FELIGHTS 
A <..-onl wl of ll ie il lumina tion from the 

safclamp is a n exceed ingl)" useful ad­
junc t tu tJle developing a nd printi ng 
room in thu I, wilen very sensi ti ve emul · 
sions or papers arc Ilcing used, the sa fe­
lamp ul a}" be opera ted ala \'oll.a ge just 
grellt enough to allow the photogra pber 
to see hia way a rou nd , yet i t ca n be 
1Jrough t up to full brilliance llIomeu· 
tari ly to ollsen 'e dc \'elo pl11ent pl'og­
ress. As the s l>ced of emulsions varies, 
the a mount of "safe" illumina t ion 
va ries also and hellce Ihe use fulness f) f 

11 \'arying light source. 

STUDIO LIGHTING 
In the photographic stud io, a mn­

leur, porrrait, o r commercia l, the light. 
ing proble m invol,'cs, i.1l ge nera l, the 
cont rol of both the intensity and t he 
f/ircctiOrl uf Ihe va rious light sources, 
lI ere tofore the intensity of illUlll in:l­
lioll has been con trolled by va ryin g th e 
(lista nce heLween the subjeet a nd the 
light sources. This method is 1101. ell -
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,.-... t ircly sOl i!'. fac lo ry; a llY chan ge III the 
posi lioil of the lamp et.lOds, to , ' II(} 

fhe amoll'" of light , ;1150 affect s the 
(lfIp,fe bcl\,cc li the liglll source ami the 
subjct:l , requiring a readjustlll ent uf 
the light lIngles cucl! lime the Sllllld! 

are lIlo \'c,l . 
\ fany photographer.\! work \\ illl "el l. 

.Iefi net! an,1 known ligl. l a ngles. uU:l'cly 
,'orr ing the degree of illulllinaliOIl of 
the ge neral, nO(l(I, and SllOl lights to se· 
cure the desired t OIlC \ al lies li nd 1ll f)(1. 
cling. The \' urine ('Olltrol olTe rs 11 11 c ... • 
Ifemely fl exible. simple. and ct"() l1omi. 

ca ll y operated II1c thoJ of oontrollillg 
the illuminatioll b) "nryin g the iuten. 
sit}, of the light il sclr. When the V(l l' ia ,~ 

ifl IIse.1 in the s lmlio, the lamp ~ tltU l l s 

are plattd to secure the desired l ig lll 
a ngles allIl all OlOoleliug is aI.'COIl1-
plished elco.: lrieally lIy adjusting the 

",........ Variaes 10 Chllll gC the in tensity of ctl eh 
lIIaiu light IKlnrce_ 

ADVANTAGES OF USING VARIAC 
CONTROL 

The Vnriac htls llIlll1y ad n lllwges 
over the rcsi5 tive contro l me thod _ T" 
the first place. lip to tile full load ra t­
ing. the 0 111 pu t of IIH~ Variac i ~ esscn­
tili lly inJcpc udenl uf loal!. One VMill e 
can be uscd to control one or rnore 
lamps, replacing a IIUIIIIJCf of rcsi~l i , e 

units_ Tire 11O\\ er sa"in g {roln ui>C of li n' 
Variac is (Iuile appreeiahle. Figure 2 
aho ..... s Ihe ac t!! lrl S(/ !';"G in wail S \\'he n a 
\' ariae is usell in place of a rc,..isti vc 
conlro l to ,'ar) Ihe \ oltage 011 four 

o. 1 Phul ofloofl La m ps. 

VARIAC RATINGS 
The Tn'E 200· 8 Varia c ( pri f~e 

$ LO.OO) \. ill coni ro t an)' II I mp com hina· 
tion IJrawing 1101 o" t' r 170 wall.~ ilt II ~ 

,-... vohs. It ill idea l fur "o lliro lling tI s ingle 
PhotoOOOlI Lamp. It liullplies OUlput 
,·ohages from r.c ro 1,0 ti ne. 

:: H+\~l-'...-t-II-H++++-I 
"'I-t-+-t-
- 1-1--+-+--\ 
'" ,-

J ••• 1-+-+-+ ..... , 
1 -
! ". 
~ ' .. 
f '., 

" -

; -

• 

-
-

Figure 2. Actllul />o .... er sII"ed .... hen using tl ill 
Tn'R 200-C Vll rulC illsteu.! of a rheos tut to 

control four No. 1 PhotoHood Lamp" 

Tire TYI' E 200·C Variac (Tn~: 200· 
C \ l ulolmlell IlIItI suppliefl " 'itb I'onl . 
plu :;. ""i ldr . alu l outle l, pr ice. SI7.50) 
- T,'!'t·: 200 ·CL- (unllJllulilN I allil no 
\\iring eOIl\ (' u;(' nces, price $ 11.00) \,jll 
eOlLt rol 860 \1 11 I Is a t I IS ' 0 11 ". It ean I,e 
1I .'>C11 10 control frolll unc 10 fuur No. I 
PholOflU(H.1 I..n lllp ... Its OUlput ,·o lt· 
agel! are cOll t inuou .. l) IHlj ulO la ble from 
zero In 135 \'olt s. lind is Ihe model to 
IISC "bere vo!t :rgcs alxn e liuc are re' 
quired . 

The '1"1'''; 100 Vurial' (Tll'E I OO· K . 
for li S-volt circuil s IUI, I '1'\ I' E 100.1.., 
ror 230·\'011 d l'eu;ls. price S 10.00) is 
rat ed at 2 h a ;rl line "ull age and \Iill 
conlrol anr 111 1111) ('omiJiual ion con­
suming 1I0 t. O\i'r :WOO \I I\ II S a t line 
vol luge. The TnE 100-L Variac is sup­
plicfl "ith 11 I8 p 80 tha t Ihis unil ma y 
be o l}Cra tcd on 11 5·n'llt c ircu il s 10 gi ,'e 
ou lpul "otlages up to 2:10 ,·olt ij. Whc ll 
80 ope ralefl. the '1\ I'E lOO ·L is nllell 
al 1350 "ailS a l outpll \ \ oha ges from 
zero 10 L50. tapering to (~ walts li t 

230 \ ohs. 
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8 THE GENERAL RADIO EXPERIMENTER 

DIRECT·READING VARIABLE INDUCTORS 

lerminal I)()"I" nn the upper righl cor· 
ncr. The t"o {'oils 1I1i. , he placet I (,ithcr 
ill l;i' ries or in ]lura llel b~ II ICUII S flf 1 \10 

lil1l.. s. The engraved p lnl(' al the top 
ell~e o f Ihe plllwl SI:lecifies the positions 
uf tllese Iillh S. The 6('111(' marked on the 
tliul is for tlw sc .. i e~ ('orHlet ' l ion of Ihe 
I·Qil~. as illl licat t!11 QIl ti l(' ,Iiul. 

The il1(1I1 (' 111I1I"(' of the coi ls "hen 
t'on nectc,1 in pMlI l1el i:- onc·quurtcr 
Ihal for ti n! ... ·ri(·5 l'Oll nec tion to un Ii!'· 
"!IfIlI'Y of he th'r Illali 0.1'1. The ex ist· 
e nce of circulating c urrent s ill thciIC 
t'o ils (or Ihis ('on n(:CliOIl hilS been min· 
itllizt,,1 It)' IUllk ing their ii!CpuruU' 111 ' 

Ilu<' tullt.'eS e{pull. 

\\ hen the ro tor mill IO ta lor coi ls nrc 

Till", u8('fulncss of nn} \'arinhle re­
actor or resistor is grea tly incrCllscd 

if it is llircc L-rea(ling. Hefcrcncc to a 
ca libration dlnrl i .. al\\8}'s lime-con. 
sUllling /lUll freque ntl) leads 10 j:rrors. 

Durin g rC(.'(!nl )Cllrs a numher of di ­
rect.reading illslrllrn~lIl s hu\'c l)Celi UIl­

Jlounced h) liI{' General Radio Cn. The 
five 1"I'I~ 107 \' ariable Inductors now 
join IIlis continual!) lengthening lis!. 

The genera l nppca fllllce of the ca l­
ilmnefi dial is 8110\\1\ abo\c. " "-h ile 
the SCa le is 1)01 lIuifonn . it is 8uffi· 
cientl) lincu r 10 nllQl' 811 nCCllrlIC) of 
rC8tling of 1% of the full 8elile readi ng. 

II I right angle;:!. their IIIlItllsl illdil l" 
ul11ce is zero. Thr ,' al ll(' of their self· in · 
tlul'!;I1lCC HI \lh;(' 11 this occurs is given r"' 
on the ellgra\ cd plat e in Ihe lower lefl 
COrller of the punel. For 811) ol he r po· 
sition of the ('o il s their lIIulu a l induc· 
t!!lIce is onc·ha lf the ,li lTcrcncc I.elII CC II 

The Il'fmi nuls of the rotor and stator 
coils are hrought OIi L H'parately to two 
pairs of pOSIS on the uppe r left ('orner 
of the pune!, which are dis tinCI fl'Olll lhe 

this zero iii II tual va llie IIml the sc ale 
reading. Thcse formulne, toge ther " il h 
the nomi na l d·c resis tance a nd curren t · 
t'arq' ing i'apllf'it) of Ihe inductor. IIrc 
1I 1ro gi\'e n 0 11 Ihis plat t'. 

The re arc fi\ e sizes or '1', I' E "IOi \' uri· 
nhlc 111lhwlors a s 8ho"n ill tile follo\\· 
ing IlIhle , 

&If·IIl/Jm~I(uIr'C' ~_~__ HmllnJ 
'J'vpf! Scrii'f PnrnJJ,'J J,"/nCWnCf' 

---~I07CJ'---'---7,,=OSOC",Oh---'--CIC.5:C1 ~~.050,C,-, ---,---\O~"1~,C.5"'"'"' ~ 
t07~K 50-500 " h 13- 125 " It () 125 " h 
I07- L .5- 5 IUh . 13- 1.25 mh 0- 1.25 mh 
1 07~ \1 ;... 50 rnh 1.3- 12.5 n,h 0- 12.5 ... h 
107 " 50-500 rnh 13- 125 mh 0 125 mh 

The prke o f the tllrf'f' smallest induc tors i ~ S3~ ,OO. thai nf the t\Hllnrgcr. $10.00. 

~ 
6~N~RAL RADIO COMPANY 

Cambridge A, Massachusetts ... -:: ', 
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