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NEW TELEVISION TRANSMITTER MONITOR 

A Major Advance in Station In5trume nttrtion 

",It •• IN THI S ISSUE 
1''' fJ~ 

:-;.:9. Tnt: 1800·B , 'ACUUM-T u"t: 
VO llnU:TER .... ...... .... • .. 10 

i\lonitoriug equipment. fo r radio lllld 
tcle\·j:o; ion broadcasting stalions must 
meet or ex('ecd F('(' rcquircmcm ... , hut. 
reliability and casy lllaiutcu:lll('C jll'C 
cqunlly imponant. BCYOHd this, the 

f il II •• 1. Po". 1 ",i.w 
.llh. Ty.,. 1114_A 
hl.",I.lo" T,o".,""-

, •• M .... il ... 

\\·cll..de:;iglled alld pl'upel'ly used mOlli
lor CUll fUli ctioli tV! a p;cllcnLi tei;t illl'itru
lllcnt for t.nulSlllittcl' opCr1l.tiolli:! ulld 
Illaintenall(,c, lwd t l ]('~ Ic:;L ra('ilities 
i;hoHld be easily Il\':d lzlhlc ami eOIl\'CIl
ient to Wit'. Filially, ob.~oles{'(,llee must 
he considered nnd th(' Illouitor :o;hOlild 
he designed IWI mcr('ly lO nU.'Ct to<lay's 
millimul ll rcqlliTl'Il1('lIt:; of :w('ura('y lind 
dcpendahilit.y , hut to :mticipntc those 
of tomorrow. 
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GENERAl RADIO E X'ER I MENTER 2 

The Geneml Hll.dio Companr has 
OC'CII cOIlf'('rnl'd wilh ins:lrumentalion 
for thf' hrolukllsting stlltion for thirt.y 
renrs, which pr(J\'itics !\ fuml of field 
expcriellc(' lI1Hnn!('Iu'd ill the iudu,.;try. 
General Harlio Illl)nilOl~ Ilm up«X1 hy 
twicc as many A:\ I brnndl'a.'"t.ill~ lUld 
1T stnlioll):! m! /111 o l1wr mllkes COIll 
bined. 

Th!' dCi'lign of the nl'w ( ;cncml Badio 
T~ I'E I IS4-A 'I\'levisioll TnUl smit tf'l' 
l\ lonilor iii ba.sed npon t he field cxpcri
ellt'l' wiLh it:;; PI'('(]N'CSSOI'S nlld ill('orpo
I'at.es Ill:HI,V fClIture1! :;;pl'rifi(JIIlly re
CJueslcd by ! I'Unsmittcl' e ngineers. 

This IWli' il/8lrlll//( II I i8 /l/orf than a 
lIumilor. I t. pr\widt·s for nmny f) 1X'nl

t iOl1nl tl'!)t!; thnt will !!peed 1\1It! improve 
ndju,.:tment, maiILt!.'IUlIU'C, IIlld lrOllhlc
shooting ill huth fLII I1l1 and \'iSlIllllnlll&
mitter f'i,,·uil:<. ('0IltiIl1l0U11 audihle 
monitorinl.( IIgaitl$t ltiNi ,)f l'itl1t'r "nrriN, 
and ('ontililiOliS nlf'tpr mOllil Jrin~ of 
FlI.l noise i./ll Ihl' vi::ounl ('arrier, arc 
typil'1l1 "f tilt' Ildditiollnl fllllt'lions pro
vided in thi .. neIV inAtnllnent. 

It prO!·iIJ('.~ III(I:rilll!11II 1,mI"I':UJII ag'lil!.sl 
olMolt-.scr 1I('t' • 

TIlt' THE 1 1$ .. ·.\ :\ Ion itor i::! de.si:;lled 
ucyo/lfl men' legal millimum require
ments for toda,Y'1i usc. Thus pruwcwd 

flgu .. 2. F,o,,1 pan.1 '.",0"''' • • ,lIy. and .,,11 •• 
choul, pull l fo.wo.d on IlId" for o c .... 10 a d· 
IUI I",.nll , I .. , po ln ll . .. nd '011> ... w;,h monllo. 

op • • otl"O· 

against enrly obsolescencc, this ncw 
instrument promises long-term value 
thnt. f:lr outweighs initial cost consid
erations. 

It t!; NISy to krf'1' ill operation. The 
Tn'E 1184-A :\ Ionitor l'xpres."Cs n 
wholly Hell' concept in mechan ii'll l de
SigH that gives con\'enimll'c never bcfOl'c 
attained in an instrumC111 of thi:; type. 
£wry open! t ion ill! Ill' i nSI n Illl! iOll, lISC, 

Ilild mnillte1L(liu:e of l his IICW mon itor 
cnn be hnudl ed from till' frouL. 

OUTSTANDING FEATURES 

[nte rcorrier Mo nitoring 

The new ('oll)r IT st:mdllrd8 I specify 
tolel'llilecs: for bolh lhe \·iSU/l l Hami' 
mitLer and in lercarrier freqllclI l' ie.':', 
thus requiring mouit.ol·ing fncilil ies fOI' 
hath. III addition, a complete inlen'tlI'
rier s(mnd-detef'ti(1Il ,;ystem hus heel! 
iill'luded within the monitor. Th is l)el'
mitIS monitoring thnt .~i rnullltcs IWl ual 
rt.'('eiver operation lUII I rnllkcs possihle 
the correllltinn of irllllsmillN perform
auce with receivcr lisl.~lIilLg test8. 

Re sidual F-M Noise on Visual Carr ier 

:\0 ('onvCllicnt method has hitherto 
cxisLL-'d for dil'CcL lllea.surClllcnL of t he 

FlO"" 3. fa. a cc" .lo ..... d. bollom. choil i. tltll 
;,,10 ,hi. po.itlo n .. nd II he ld b~ latc h ... Mon t,o. 

II 11111 op • • all"o. 

, 
~ I'csidunl f-m Iloise on lhl' \'i~-u~1i t 

mitler enrrier. In monOf'hrome 0 

lioll, noise of this type ('l\u::<C(1 II' 
in somc Ly~s of rC('l' i\·cl'8. Wit.h t[ 

troduClion of ('ulor, this conditi 
Illore serioll;; heCil.USC of the eli. 
possihility of over-modulnlion 01 
tuin saturated colors unless video 
ulalors :1r(' prcn'l1ted fl'om doing 
adequate limitel'8 Pl'olwrly adj\ 
Since 1\ noise hurst will npp(':l.1' in 
cflrricl'-8ound-<tct.('ctioll rC(·l'ivcl·ij \ 
ever eit he r cl\lTier frequency m( 

ladl.Y goes to zero, lIS wil en the' 
trnnsmiltcr is modu lll.t ed 1.0 full 
in t he llcl!;:1ti \'c (white) d irl'('li( 
l>C<'omt'S im porlnnL 10 he able to 
tor this chanlCte l'islic. C ircuits fc 
purpose arc p rovidet'l in the moni 

Con struction 

I n (my instnuncnt as comple:. 
" mon itor. fn cilil), lind case of !;Crvi 

of parnmOllnt imporlllllce. 
All mnjor ('ireuils in the moniL( 

he eh(.'cked for proper opernti( 
menHS of II panclsclectM swi lf'h. I 
le"el adjustment s arc locnled di 
behi nd n quit'kl,v l'ell1ovlI.l>l., [l ilnel 
The panel itself has only t hose eo 
whif·h a n' neceS»ll ry 1.0 opc rut. 
mOl1itol'. 

B.Y pulling forwurd 0 11 il handl 
can slide l he entire mouitor out. 
relay rlH'k. where' it will lork UI)O 
IUclal slides in an cxtcndCtl oJlr 
position. All tuhe,., iutC'l'1Illl I 
tldjuSII1lCnts, ('llblcH, and pIli!!; 
with in easy retH·h. The enth'(' fran 
of the monitor e:m he ij('ni{'cd 
this p(}.~itio n. TIl<' ren!' of thl' mon 
r('nl..lil,v at't'e~ihle liS ,.:howlI in Fip 

. \ 11 adjustments Ilnd !cst poin 
i'learly marked ill 1'Ci'o~Hizablc 

amI thc ('o[or I'ode indic'nt('1S the r~ 
imporlulwc of the pa!'tieulllr l\ 
ment. T hus, a rcd-cirded control i 
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rcsidunl f·m uois£' on the \'[sual tr:\l\S

miller I'arrier. In monochrome op·t;m· 
lion. lIoi~ of this type caused trouble 
ill some tY I)Ci! of receivers. With the In
troduction of {'ulaf, this condition is 
1IIore seriou!! hC('allsc of the di:.,;. iUf't 
pu.s.-:ihilit,v of ovcr-modu\:\tion 011 cer
t:lin sntura\.('{1 colors unless vid l.'O mod
uintor>! \U'C p!'e\'cntcd from doill~:;o b,v 
:ldcquale limiters properly adjusted. 
Silll"c il noise bur~t will appC:lf in illter
cnrrier-'«)ul.(\-<IClf'ction I'cl'ci\'cri< whell
en'r ('it her cllrricr frequeu ... ), momcn
torily !;Ol'S to zero, as when the \"isual 
transmitter I." modulated 1.0 ful1 1ooSo 
ill the IIcgflth'e (whitf') dircdion, it 
hCt·OIlH.'~ impo1'iullt. to he nblc \0 moni· 
tor this f'hul'Urtcris t ic. Circuits for this 
purpose arc provided in the monit.OI·. 

Construction 

In nil)' instrument as cornplex tl!j n. 
monitor, ffl(·ility und ca.--c of I!Crvi{'C urc 
of paramount, importanl'e. 

All Hllljor c·;t\·uits in the monitor can 
be dlC('ked for proper opcrutiOtl h,Y 
ITlcaHiS of :1 p:l1lcl selce-Iol' swit t h. I npu t
level adjustmen ts nre lo/·a tcd dir!'!' lly 
bchind:l qui('kly remo\'nhlc panel pklte. 
The pallel itself has ollly those ("ontrols 
\\ hieh nrc nel'cssary to op<'nIlc thc 

monitor. 
By pulling forwllrd on u Imndle, OIlC 

Can ::;Iidc !he clltire monitor out. of the 
relay rac·k. where it willlQ('k UPO!! IWO 

melal iJlid clJ in lUi extended 01)('r(tlillg 
p()l;itin!!. All tltbc~, interlml ('ir('uiL 
adjustmclll,8, ('ahles, 1IIId plll~'1 arc 
withitt C!1.'1.v I'cI\('h. The etltil'c fl'On l, !'lIelf 
of the mOllitor <:1111 be l'cn'ircd fr()m 
Ihis 111,,,itioll. T he rear of the monitor is 
rt'udily ll('/'l'~ihlc a:o; sho\\'l1 in Fi~lIn' :l. 

. \11 adjllstnumts :1I1d tcst I)oint<; a rc 
el('llrly 11111rkl·d ill rccol!niznhir I'olors 
:11](1 the ("olor ('ode intiil'atc!< the relnl i\'c 
il11por\IlIH'C of 'he parli('l1lal' adj usI.-
1111'111. ThIlS, a red-t'il'l'lCd CUlIll'ol i8 vitoi 

SE PT EMB ER , 19 .56 

' 1, ,,, • • . For , 0" ... " 1. ,, •• I" ",ol"'. "an<. si, .. a l 
poll .. 0" Indlco' . d by flow linn, odj ... ' .... "u or . 
co lor cod. d, 0 .. 01 ,." pol .. 10 or. d.orly ",a,k.d. 

to the opcratioll :llld should not. Ill' 
t.ouched without full klll)wlNlgc of it.s 
ftlllc·lion. All Illllhl'I'-/·il·el('d ndjuiil111ellt 
is illtcndc.\ns [\ ('I\ u lioll f';igll and implie:s 
that. some auxiliary 11lCI\.'1ll r('IIICI1IS may 
he relluircd ill ohtuilling proper rCSI1!t~, 
A green-circled t·ont rol it! O\1e whieh 

may be adju!>tcd rt'1\{lily and docs not. 
rC(luire any pxlenlllJ t.',!UiPIllClit ill cs
lablishillJl; il:s rorred spttinjl;. 

,\nothcr tI.lV>ist i>!! gi\'clI the operawr 
by ha\'ing "flow lincl\" 01' ;, ('i l'ttli\' trlll'
inl!f\" outlint..>d UpOIl til(' top of cal'll 
shelf. It is tllll!:! pOIi.~ihlp to pnll'ccd from 
a fUIl t'tiolllll hlock d;lIgraul dircl'tly t" 
til<' illSlnl11l('nl ilself nnd to folh)\\' lll(' 
cin'nit progrcssion quite rClldll.\'. Highly 
det:liled ~Iu~m:\ti{' wiring dingmms uced 
only be referred 10 for isoi:ltpd trouhle
ShOcllillg ill \()('aliz(..o spot".. 

The mOllilor otTcr.;J minimum I,t'sisl.
anee to v(>rt il':l1 nir flow. Thi~ 114110111 ... ' 

prC\'('n l>!! ~1\'f'1'hcating nf IIII' 11101Iit,u' 
ilil<'lf hut also docs !lot oh"II'u!'L tIll' ail' 
flow find lhw; ovt'fl1l'lIt \lllit:; plnl· ... d 
:\hove 01' below the Illonitor. l1 e1l1'c Ih(' 
Illollilor'!' IO~':llion ill the l'lll'k is en
tirely opticm:ll, Iwd fI lwight (' iUl \)(' 

~'hosen that ~i\'t.'tj thc hCbl \·i,.:ihilil ... · . 

Pre cision Te mpe rature -Controll ed Oven 

A 11('\\', prcd.siorl, tcmpl'l'IIll1l'(!-('IlII
t.roiled, c .. y~tal ovell ha~ heel! dl'sip;IIt.:U , 
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GENERAL RADIO £X' E R IMENTE R • 
This !lCW unit USC tl a vacuum flask !is 

the itlbtllnting ('11("10811 rc. I t~ low thcrmul 
los.<:t,~ pf'rmit opCnlli Oli ,dtll all (I t'f' ro(jC 

pmH' 1" uf two walt..- of heat input a t 
normal room t('mpl'ra l tlrl'. Thi" nmkc8 
po~~ihll' a very !;impll' {'ontrol (·irtllit 
wit hout relays or I he l'ont:l(·t,..resiSl:lll(·c 
proltl!'1I1!< tlMHl.lIy 1ll>:50(: ifltl'd widl scusi
ti,'l' thermostats. 

BASIC PRINCIPLES 

TIll' monitor operutes on the same 
bu);i!' prillcip\(>:i as ils nCl1crnl !la.dio 
l)rt'fI C't'('-.;,so~,t"., It cmploys !\ ~illgic 

1I 1:lstCI'-l'cfCl'cn{"c frt 'qUC II (>,V, 11 hn rmoni c 
of \\'hif'h is hctcmd,vucd wilh both 
d,~ual- ulld aural-carrier f rcqucncies to 
~ehi'mtA~ two b<-al frequell('ie::l, 4 .:3,) -:'I[ e 

!lIId 1.')0 k(·. rcsl}('cli,·cl,Y. which :l.rc used 
in direct monitoring of c:I(,'h {'arrier 
!>l'pllrn tcl,\'. Thi~ I:; illu:<tratt'(i in Figure 
5, .\ third bent fr('q Hl'IWY of 4,5 -;\ Ie 
i:'l nl"o produ<'cd b," mixing lIUrIll- and 
vi.~u nl -("urril'1' fl"eqm'tl\·ie." alld is used 
ill intercarric.r monlt oriug, 

Block Diagram 

In th(· ('enter pOI·tion of Figure 6 is 
::;howil the hloek tli:t).!;r:Hll uf the' direr !.· 

Sf4NOAIID TV CHAttNEL 

monitoring sy .s tclils. '1'11'0 ndditiomll 
circuit gl"oupl) pl'l·mit. the mcusurCIllClit 
of l'esicillal f-Ill !loi.se on thc visunl I':U'· 

ricr , shO\\'l\ to thc left. and provide for 
interellrrier moniloring, 8ho\\'11 to the 
right. 

For direct 3.urnl-mrrier frequency 
monilorillg, thc ISO-kc signal (which 
(:olllnills the fllx lllcncy-mooulation com
ponents prcse!lt on t.he nU1"fl,1 canier) 
opcmtcs all I-V limi1er-amplifier, \\'h ieh 
drives :l pui:se-coulltcl' discrim ill!\t or. 
The d-c component of Lbe output of 
this discrimin:ltol' is prOI)Ortional to thc 
nvcragc ("enter frequcncy of the 31\1':11-

tmn.'lmi t tcr ClInic!" frequcn cy , 
The 4.35-:'I l c ~ignal is used fOl' di

red "isllal-carric l' frequency monitor
ing. clince this sigllnl is not frequency 
modulated, a nurro\\'-band frc<IUCIlCY 
meter can bc advl\lIll1gcousiy used. both 
for maxilllulll sc!lsitivity nnd 1.0I'Cr.10VC 
ll!lwflllwd vidco modulntion compo-
1101lt", A sel'olld hCLCl'(xiyne proccS/! 1.:011-
w~rts the 4 ,:lfi-l\ l c ~ignal to 17.')0 cy('ie~. 
A limiter-amplifier opcmlil1g at. this 
frt'qucllcy £1'(.'(1" n pulsc-cotlnter di ti
c rimim'\tor whose d-c output. is a mcns
urI.' nf 1 he fl'cqucney of the visllul
Il'fln SmiLtc"1' ('t\rI'ier freqnency. T his dunl 

.'" • 
"~"I.O 

."~"'..c::_ '" .,. , 
~-- --------------... - ...... 

/ 
• o 

: ' 

• • : . 
r--- J ..... -----;, 

..... c CAI'O'U 
,oteUUI(;' ""'U 
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• • 

PRINCIPlES OF OPERATIOH 

", . 
fREQUENCY MEASIJR!NG CIRCUITS 

FI,u,. S. Fr. qu."cy 
di"""m $h"w l", 
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, SE P TEMBE R , 1956 

F'" NOISE 
MEASURING 

CIRCUIT 
ELEMENTARY MONITOR CIRCUIT 

flou •• 6 . F .. n<llonot 
block dlagrOM of th o 

monilor . 

'O~ CCT(." ' ''' H(l 
~UIOU. L '" HOI~f: 
ON VISUAL tU~ '[" 

o 

,., 
~[5 I'OHS[ 

IOO~. 

.., I " ill: 

TO 'I" ~ METE" 

conversion step is illu8traLcd at the left 
~ of Figure U, 

Th(>. 4.35-~l c I F signal is also used 
to operate a second iimi tcr.;unpiificl' , 
where the residual lUllplit udt. ... modu
latcd \ridco compollClllS arc removed 
from the :siglin!. It thell pas:;cs to a 
tuned-circuit discriminator, the ou tput 
of \\'hich opemtl's:111 cxLcrJm! Distortion 
and Noise i\[ctcr. 

The ,1.5·)10 intcrcmricl' signal oper
:.lIes a separate I- I" limi t<: r-tl.mplificr and 
is thclI heterodyned down t,o 150 kc hy 
means of a !;('{'ondnry rf'fcl'cllce crystal 
opf'rnting nt 4.35 :'lI e. The I'csultu lL t 
150-kc brn~ is thell nnlilahle Ilt it panel 
switeh fur sdectively operating the 
ilUl'nl.mouiloring cin'uits from this sig-
110.1 or, al!l'rlln.!ively, from thc other 
1:,O-h signnl drrj,'cd di rectly !l'om the 
aurnl Il'1lnsmittl'1' Sigllfll. 

DESIGN FEATUR ES 

Discriminotors 

For dctcl'mini lLg the cell LeI' fI'Cf[IICIl CY 
of the aural rnrrier,:l metcr-cliS(Jrimilla-

ruClUU CY 
"'SU,&L 
CAII~IU 

!NTEFICARRIER 
/wIONITOFIING CIRCUIT 

r~EO U[NC • 
• U~"L u .. ~s. o~ 

' N r(~o;..o.~RI[~ 

tor of high sblhility is I'eftui l'ed . For 
frcquclley-moduhtioll dctcclioll :L highly 
lincar discriminatol' i,~ needed. Ilet'cta
fmc , both of these fUBetiolls \\'erc com
bined in a single circuit. In thc nC'w 
1ll0l1i~or , t wo 1:iepal':lte diSl' rimiltUtors 
arc used, eaeh OIIC optimized fo r its 
particular fUllctiun. . 

The mc tC'r·discriminator is shown in 
Fib'1Jre 7. LRC (on the righ t.) comprisc 
11 low-Q series circuit upcra t,ing abovc 
the series rCll0n :l11t frequency. T he doc 
voltage E, developed aeross C-4 is in
vcrsely proport ional to frcfluel1('Y i,l the 
rcgioll I1car 150 kc. The left section, 
consisti ng of C_ I, thc Lwo rcctificn;, :\Ild 
C-2, is the CO l1 vClltion:t) pulse-coun tcr 
ci rcui t, and hCIl('c t he voltage E~ is 
dircctl,Y proportioltal to frequcncy. T his 
gives t.wil:e the sl'J)/;ith'i ty of cither (·i l'
cuit, act.illg alone, [lnd, bCC1U1SC the doc 
mct~'r responds to tIll' di/Terential , SII11111 
cha lLgcs in amplitwJc of lhe 150-kc 
(I!'ivillg signal arc canceled out at t.he 
7.crO-ClilTellt posilion. Sill ('c l l lis C( lITC· 

spollds to ccntel' scnlc (;J-o-3 kc) , mn .. :.;i-
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GENERAL RADIO E X ,fRIME N TfR 6 

1IIIUn al't-nfal''y j,"\ ubt:uuCtilil the poiu~ 
flf lWl\ilrllllll U"(', 

Tit., pmhll'lII:< in\'()k~,<1 ill thi:. n1£'I('I'· 
i n,!! ('ir!'U;1 nln II(' Sh()Wll hy uotilll; ,lint 
till' lIWl\'!' :ll'tIWtly t lpl'I':IIt-'''' oV('r t\ 

l'flU,I!;f' of l,iO "" :I k,': ]u'll e\:, the nll'l t' r 

.-I,·al" j,; oilly "*= ',!, { of I he 'JIJI'I'n / i ll(J 1'1'('. 

qUt'Il".\', If It lIlu.;t ""main >it"hl(, 1o, 
.:ill.I', 0111' did1'C;nll (i.t,., 100 l'yl'l('S), lhe 

(II j·r·alll·;n·uil stllbility mu,.:! he "" tOO 
1.-III ,On\! III' ,., U,O(\,l " '1'" !l\'hicVl' lhi,'i 
:<tllhilit,l' rl'lJllil'('" millut(' aitCllli()1I III 
slll'li d"lail,., II": t'ompon('lIt drift ami 
Il'mp''l"atu!'(' t'f}t'flif·iellts. FnrtIIIL:tlcJy, 

thl' dilTl'I'I'Jlli;d l'h:lnW\('ristj":i of till.' "ir
f'lIlt aid III lhi,~ r<'''pl'I'1. III thiN I·irj·uit, 
Sf:l !)ilil.\' il4 ilf pal'llJlHlIllI t irnportfilll'C 
lUid l'I'c ry pml'til'ld mea II:; haR Ilf'clI 
lJ,<;('(1 In makc it 'IIIIsttllldill,l!;l,\' W,od. 

\1\ ad ditional a!ll':llltagc \If I his IIlC
h.'rill.!!: ('in'lIit is that nil fr:tl!;il(' hl\l1ul'lt 
lull('::; un' n!'Iuin'd III l'Cgul:\te the heal,-. 

el~ of d-(· amplilit'r luhcs. The I'(,(·tifif'rs 
u,~l'(1 firt' (,1)'slnl ,Ih.des, "'hil'l\ hnn' 
1'1.~'11 KI;.hili z(>(1 u.II:uinst t il('rmal aud 
agill.l/: l'lTc('h! Ii." approprinte l'ir('uit 
d(',~ig ll . 

Audio Di scriminator 

F.,r fI"''1l1l'twY-llllxluhl ion d('! ('('t iOIl, 
liw dhwrimiuator must be eXln'lllcly 
lim'llf ami fr('(' of re;;i<lI131 nni,.;c, :-;labil
iL.\· i~ rt'quirt..'tl olll~' to m('Ct 'he ueeds 
I)f Illllotiulalioll nwlcr. Thiio! diN'riminll
Inr is ha:iNI upon I lip well-knowlL pulsl'
tlllUIIN tYI>t'S,· nl'; ~ho\\'1L in Figure 8 
TIIf' il1htr('111 iinf'al'it .\- of lhese types is 
Wf'1I knrll\'ll. bUI J-F lilter ing probl<.'m:; 

FIOII •• 7 . EI . ...... lo.' cI •• 1I1! of bol ...... d d IH •• ml _ 
.. olor .. ,.d lor .... , ...... q .. . ... y .... , . r . 

life sexcI'C, und :>CIISili\'ity is t1>iually 
1011 . BOlh of the${! proh[('ms arc min
imi z(.'(i by a butalt(,C(1 pulsc·cou lllcr dis

{'rimilla IOl", whi.·h USf',; t rnll~r()rn\('1' 011 I ... 
put ('oupling aud pro\'ide)j gOO(! :iI'II"i
li\-il~' :ind ,.:impl!' fiIt l'I'in,e:. 

E:L('h diodc IlI'odlll'I'H, 011 l'fu'h ha lf 
(·ydc. :1 I'urrent pHl~e th l'01l11:11 a resisl.
tltl('('. It, aoS ~hown in Lllf' ]1I\\' t']. portion 

of Fip:ure S. Thi;,; al'tiOIl i, .. IIl1nlogolls to 
IhlH of two I>ul:;(' ('QUllters ill :;f']'i('~, Th(' 
pul,;{'" ()(·t-ll ]· llt :1ll11ifonn mle of l,jO kf' 
in tIl<' ahsent,c of f!'('qu(,II"Y modulation 
I)f the Lj()..k e III'j\-i ll';: w!\\'f'fnrlll , ,\ d-c 
('omponCli t i;:l dcvclnp{'d f\l"1"f)Sl:! Ihc rc-
Mis l:lIH'c It , b UI 110 II ~O i" made of this" 
alltl. ob\·iollsly, the 11':tIl~ fll t'1llc r l'atltlot 
PI\S:-! dc. The I!lO-k(' flllld:l1neHl31 ('0111-
PI)lI('tll is hahuH'cd ill till' tr:lu,.:fn rn](!I', 
lea\'iug only N,' !util'('ly )j ll mll-a lilplilude 
el'en harmoniC's. Th('tiC :\1'(' high cHough 
ill frequency tH I.e 11'011 ahO\'c the trans
fornwr pass hand :11)(1 are t herdore 
highly uUcllllatcd. 

When thc l:lO-ke input. sigu:d is fre
que]H',\' modulated, tho eUiTC11 1 pul:;es 
through thc l'e" ist:IIII'I ' f? :lrc time 
modulated. i,e., ~hc.v 1),','1 11 ' nl t~ nOIl

uniform r:l\ C. The de\-ialioll is ]lrOPfJl'
tiollal to Ihe freqllcu(',\' modulnl ioll 
present. The H~C ('omponculs i ll the 
audio mngc, reprC&'lIt(.'{i by the time
mlc-of-ehullgc of thel:W c' lII'rcnt pul:o;es 
Ot!('utrillJ! in the transformer primal·Y. 
:u'e:l mcasul'I' of lhe ill lJl..lulation prcs
('nt, These :irc pa,,,,-o;(!{ l tllrtJup:h the tmtls
f()l'llll'l' :\Ild eOtlsliillle I II(' 11(,l1lodllllltcd 
aud io si!;!:nak Olily I~ ""11ft]] nmOUIlL of 

f lg ur • •• DIu. lmlnol ....... d , ... ' · m d"'clion , A' 
lo~. slm~l. ~ ... Ioly~. ; b. low, bolo .. ",d cirelli! 

uu d I .. ... onl lor . 

,-,<;--,-+t--,-'- '''U''''-J' • • --r-------------------------;~ ~_~~ 

-'. 
" 

t 
....... .............. • .. _0·" 
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• 
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, 
filtt'l' lug 1.'5 necessary ill the audio C"i r

,.... l'uil;; \ h:11 follow. 

Precision Temperature-Controlled 
Crystal Oven 

Thl' Itt';ln of a frC'lllCIICY manitol' is 
the qlUlrlZ I'ry:>I:11 I'rnplo.r(.'(1 to l' • ..;wh
lish a ['t,fl'I'I'II('I ' fI'C(llIt'lll'Y' TIll' lll'\\ II nit. 

dl'\,l']oIK't1 sjK'I'ifi(':l lly fil l' I hi>; Illou; t or 
IS nil I.'XIIIIl\lle of silllplil·it.y ill cOlllroL! 

The ein'uit is showu in Figun' !I, T he 
mail! ill'alt'!' ('UI'I'''1I1 i>J eOlllfolletl hy ;\ 
l;rll:\11 til,HILtI'OIl, whi,' 11 is tut'IH~d ,)11 lit' 

ufT hy u tllcrellrr-,'olu m ll LllI'rTlli).Slat. . 
. \ ,"ul-ufT. rH', hia .. '! VOltllgC is applied 
to the thymtroll ,'ollll'ol-J,!;t'id t hrough 
the t licrnw1!tat eOllt:WIS. II'hidl doS(' 
ILL fiO" C. To prCI"CnL o\'{'rshuut of the 
o\'en tcnll)'::mWI"t!. II slllull h l 'atN, I))' 

Itlltil'ipatur II'llId illl;. is p lnn .. ] tU'!)IIW] 

the thurmostnL hu l b,G 

TILl» ('0111 rul ~'In'ult I» rcm:ukIl.hl,v 
r l1.'(' from trouhlc::! due 10 ('lmlal'l 1'(.'

sIst 3oII('('>I ul';.'IIwIa t cd \\'It ll I he t herm ml1 n\" 

Fi~lIrl' 10 I'; t1 ('I'oS::\-r,;{'dIUI! dl'awIng' 
I~f tilt, ('rpdlll-(I\'CII Ilplal\. ,\1 1 OilIer 

1111 11 1111111111 ,'ylindf'r gurroll lH ls Ih~' A'1n..~.;: 

\:\('\1\1111 flnsk whidl ha .. i II !'nb,a.-wood 
I'l u~ fit t ill' ope!! cud. Tht, hl'llll'" I" 
wnullu 01\ :l metal tli1'll' 3ottul'lwd to tili" 
p lug ami all Icad::! arc h rouglll ou t 

Fi,ur. 10, Crou,uc_ 
lion of pr. <illon I. ", . 
p • • olu,e, <onlto ll.d 

o "en, 

CloI'acrrOll 
"DJIIS1 " U H ' 

,aLS& " 000 _or,. 

SEPTE M BER , 19$6 

.. ., 
wo 

-.~ -<OtIlC\.lllO ""-'-
n. '-' r---; '",,,,,,,,,,,,,f 

.... ~ ." 

'" -... ~( ~ 
I"" 
Fig .... 9 , Sch . ... ollc of <onl.o l clre .. il 10< cryllol 

o ".n , 

thr("llll!;h II. '1'11(' heat I{)~ loy ('ontl lll'li()IJ 
l11t1ll)!; till" \\'i l'f',., is thu:i m illimj1.(:d, aut! 
(L IIl lH,hl\lIi('al 111011111 j", rnalll' il\'ailzLiIIl, 

fur 1111 lull'rlml PM1>l 11I('11I1It.,<1 withill 
th" A'1n.'I."' r:l1lSk are the thcrmosl:lt, 
qn:u'l): ('r,nltal mount, :\1111 twu air
tri mmer e:qm('illlrs whi"h 111'(' extc!'tm ll,\' 

adjustahle hy meal!'" of jH~lIlalCl. I 1'011-

11'1)1 rods. 
The ('01111'01 ('han\el('rj,'Itic's of t his 

0\'f'1I li re 8l1mn) ill F il(u rf' I I, [ II l h l':5C 
tc.<;ts. the ambit'llt tf'tlll}t'rntllr~ was 
rnpi.lk dlalll!;~1 <In'I' tl wide milKf'. lIy 
IUl'!\lI,'I I)f rapid f( ' r"{.'i l-air l'i n 'ulaliQI !. It 

rl'prc"UII'~ lUi I'XII'I'lIll' l'OIldiliol ' 1101 
likcl,v t n be I'IIt"Ollllll'rt'd III lIorm31 t.'n

\'irOIlTIICllt!l, r-'fll' IIt)rllltll. I"lowly varyi ng 
'f'lII pl' ral\l"'~, Ih(' 0\'''11 "ill Hlaiutain 
1'(l lIsltll l l illtf'mul 1I'llIjll'mhll't' lit all 
l im,,:s withiu tl few' hUllIirNithl-l (If otle 

degree C. 
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GENlltAl RA D IO EXPERIMEN TE R • 
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TIIII£ IN HOUIIS_ 

I~mll rmlll Hiti I 
flgur. 11. Conl.ol chotoc" ,I"I. , 0' Ih . «1'1101 

0". 11. 

A new AT -<mt pin ted crystnl is u;;<.-d, 
to provide the ex(:cption:ll frequency 
stability necessnry t.o meet. the slrin
gent requi rements of u-h-f monitoring. 

Power Supply 

Part.icu!nl· considem.tion was ~ivc.n to 
the design of the power-supply scl'tion 
of t hi:s monitor. IL ;$ rc('ognizcd that 
spare tube stocks are maintained, and 
I"cphwements n1'e fdways on h:uld. ;" fe
Lallic I"e('t ifiel"S Illfl.y ha\'o longer life, 
but, when operated continuollsly, their 
ultimate replacement. mllst be cxpce1ed. 
Sparc parts ;;u{"h as these arc usually 
not immed iat.ely avai lahlcand Iherefore 
bel'onw illCulI\'cniellt lo rcplacc in this 
clnss of servif'e, 

As show II ill r igmc 12. two t hyra-
trows are olX!rah.'(1 in a full-wave recti-

f ltu.e 12. Ele ,."e nto,y $C he moti. 0' •• t ... • 
loted Ihyrottoll power . ... pply. 

fier eir"Cuit. Control of the d-c output 
voltagc is obtained by variation of t ho 
conduction l imc of each thym tron, 
t hrough a d-c voltage a pplied to the 
thy r·a.t ron grids. To impl'ove t he thyra
tron grid-control charartcristics, a fixed 
1).-C hillS voltage is applied through t.wo 
phn.'>C-shift networks. A cotl\"cntiollal 
regulator circui t, as is commolJly lISl.-d 

wit.h the series t ube type of reb'1.ilalor, is 
u8C(1 ~o de\'eJop the necessilry d-e COIl

trol voltage. A 5G51 voltagc-rcfcrcllce 
Luhe and n. triode d-e amplifier arc in
cluded. 

I n meier that the ripple fref]ucnc ies 
be isobt.ed from the d-c regulator ci r
cuit, t he ripple fi lter is placed betwoon 
tim jr:l.1lsformcr {"cnt er ta p and ground. 
Ripple frequency compollc llts are pres
ent on ly on the transformer secondary 
and arc isolated by adequate t.mlls
formel' shielding. 

Genera l 

Every effOl"t has been made to l'cduce 
the e/lcct.s of tube rcplacemell ts, and to 
obtain 110l"ln:l l oper:ltioll l hl"Oughou t the 
entire life of the tubes. Spec inl selpction 
of tuhes is unnccessa ry. 

This moni tor was designed with t he 
assist:Ulec of il lessrs. 1-1 . P. Hal! and 
F. D. Lewis. Special credit is due il l !". 
W. F. B.vers for his many valuable de
sign Cotl t rihutions nllt! to 1\11'. S. Samou l" 
for his untiri ng efforts ill the making 
of experimental model and tcsts. :\'Ir. 
H . G. Stiding was l"epollsible fOI" t.he 
design-dmft.ing detail. 

-c. A. CADY 

• 

", 
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• S lE l'T f M II ER , 1 9 56 

ItEFElEN CES 

I. FCC, " 11ft 3, Ihdio Brooril'a.8t &>n'ieefl, Suhpllrt E. Edition l'lreeti\'c J ,ul1mry 2, 195(;, Illlll. 
3.1:s,-;tC,!IO. 

2. (', .. I ~·, C. A'
I 

" FrN)lIeTll')" lind Modllll\l1ol1 :\Ionit.(.t f(lf' TV a nd PM , " Tt:L,,"TECtI, F ... l>rllIlI'Y 
WI!:', I" H. 

:1. Clt!l~', c ,\ ., " T n)\.' lliO-A 1'-,\1 :\ Ionitor for IInmJcfIlIt :u,d T ... h·vi~ion ~rviCt'8," GF.".;JlA', 
II \1)1" 1-::< 1'Y.IUMt:'iTt:U, OdolM'l' 'Ii Ii . 

I. 1 ... \ \Ii~, F. 1>., " I ' 1tr,,-lIi!th-Ft'~''luo''Jwy Tel(\vi~illn 1\ lullitor," 1 ·"(lt;M:IJI .'n~ Of Tilt: NATlO.'\i ,U . 
E,.t:L"I'U""'C'" C" .... n; 'u;SCIe:, l\I.; I . 

5 . CluJ", C . A .• "F.\ ! ~[O!lit(lr II :,~ P U1Hf'-GUlIllll'r Dill(·rirnirllll.or," 1'1\1 A."I> '1'.:,.1:: \'. __ 10"', IX. ..... 
l·t'IIlI" ,~ 1\1 I" p. 18 . 

O. CUI'I',./. 1\. , .. :-.'ol.>''''m tI",: I).'il.ign uf T ctnpcn,lufc Cuu t.rul Ulli l.!!,'· GK>a:IIAI. IlAnu,) E:'CI'.:III
'n:"Ty.II, .\IIIlIl~L I!JI-t 

; (' IU\'. CA., ., ,\ ;o.\(,w :'I l u,,;l'JI' ("I' T~!.'Y i~iun TnoUllOl iltcnl," I().'j.(i IIU ; CO:.'I' t:-':·I'UI-': Ih:r'ultll, 
I'lirl i . 

8, ClhY, C. k , " ,\ ~l'W Tdl'\"i~i<lll ~1'lOilnr," ); ,\11 '1'11 E:.'{;Ist:t:ltlsll CQ~"~ltl'!-':Ct:, AI)r;[ I!.lSO. 
UI"1'I"i1l1 Il-l !I\'a;l~blf' (.-vOl c: ... "f'r:tl Hfl(iiQ Comll:lOy. 

S PEC I FICA T ION S 

h . ...... n.y Ron." 5O-SUO took (h' dmuud! 2 to 
8:1). 
RF Inp .. l : 

J. I IIl"t.~IMI\'l·: l.ow-;tnrw-·dlllwe kOOll f'''trl, lilll(. 
2. I~'I'('I: Intt'ullcd for 111!(' with I! tlllldllni 

\l1·:T:\IA lr:IIIMmittcr rnun;t<lr;ul! outlll1t~ ( IU 
y ... lt @, WIl ). 

:1. :\\a:"l. St'n~il;yjt~·: Out! Yult, for Ill! rmll'liml@ 
fOXN'!)! tht' 1IL1'''~IJTI'm('nt "f re;oidu;~1 A:\ I nOL'IC 
(JI) t Ie IHm.illrlllismiUcr, "lIit·h "-'<I\lift'! .. mini· 
mum ,,' I \·oltl' r·f input. 

I. ,\d jul!lnll'nl lI: Input I('\'('J! for hulh IlUrll.\ 
:\.11<\ Yi~IHlI tr.iII~miH+-·r Il l"" alljus t"bk hvm the 
fnm l o( thl' ;1I~ IrUmt.",11. 

r •. hlll;~lIliun: Both IlUml lIud Yi~lInl trMH!

mil\('r illput 1('I'cls ":01 l>t, dIL~·h ... 1 IJY Ji"-'t·t 
IU tl;~aliulI on a front Jlund lIIeter. 
F .. " ... n<y, ('rll~lol S/II/nlil!! ~ nUl~ t ('r rd(', .... I1\·,-" 
* 1.·/ PlltIl /:W (\".1 & LIT ,*,0 .:1[, PI'm/ IO d:'18; /It'''. 

U!llIar,\' t('f,'n'II('\'1 "" a ppm ;U) lillI'S _ 2 1.:' 
,·y,·I1 ... ) intf'rl'o"'!i,,~ rl'fCrf'lw,' Ill!dilaUJr, "" :' 
Will ::\11 ,Jay~ (- 22.5 ~yd(,,). 

A H ... O<Y' 

1,,/(,. 
A I.ml l "Ulllaf ('arrin 

,\ICll' r :~-0-3 kl' I .~J-L'lk .. ::\-0-:$ kt· 
&ntc 1- .,,,. )1(·\(ori"l: -- - 2OUoJ 
~ A ('('ur8('Y 

I 
(lv"Tull VII F .'iOOt-FW d".YI! 2M);· fur 

A'TIII:OCY IJI II-' 5(1)(.110 ''''.1''' :WU!1.1'1! 

hnoll . F ....... n~Y Ch. ck : .\ d1l'ddilIC (Irvirl' il' ill_ 
("'lJ"p,m" t~1 til ill~lln' tim! llw tl":lII~m;lll'T fl'(. ... 
'1"l'IWY ;~ ')11 tin; ''<)rrorl ~iJc of zeTl) hc:tl. 
A .. ,ol Modulolio n IFM): .Ihl(f 8m/e, 0 to JOU~ 
+ a uh, filII 1\('1111'; .1/('/('1 R(Jllj~ljr~, :U! ... ·,.lIi"-.... 
by FCC; ~1t(~,iJi,·"tion~; Meier ( 'ali/Jllllillll, HlO ' ( 
- 2:, kl' ("\"inlion: 1If'1t.~· lor i"" iif'lo f"r II .. M.,e. _ 

.. iO k .. II> permit ...-iuf'-<If·v i:otitlll t ~'I)(' h""!': 
/'(I/'"i lll Ih~/fIj "ff 1>111.11'1 8" il"" f"r ,,...ilh·o' or 
IIr~"1\l' ,Il'"kr!, f\'r bo.h nlCll'T "lUI flto~hi,,1C 
lump; l 'fII~' /mlim/,,', O,Ulhiug Iaml' imlin'It.'il 
I~'lik~ in '·.\"N'I!II of ditolllf'llil'l': ; IH(.I, '·H!ibr..teJ 
fl"vm U I" IlJU t'" "lid 1.(0 +J dh Il!)(ll·,· W() ' (I ; 
,II cit. Fn-1I1C'ICy #"11011«, '*'0.2.') ,Ih from 50 1(\ 

15,000 ,'Yf· IL"II, ,", (1.5 dh fmm:«) to 20,0(1() l")"cl(.'fI; 
/'ulk /1I,jimli)' Prl:f/ut""y /((JJ/XI"~, (I.G db 
(mill 1(11) 1.tJ 15,UOO ~)'i·II'II. 

Fld. "Iy M. o . .. ' . ... . n ' ., 

A" ,ot F_M T'Dnomi". " II UI.l;OOlllpulll (n t, 101" fre
'lu~"t"iL" ... ·itl l 100';;" IlI'Hllllnliou), IU.S v..,h.tl 
illhl 1110 kll o r II ubtn III, liUU II. /(eJ<wl/u/ /}i:,'/I)'" 
lior, (60 \.0 ' 5,000 ny" lt'll) II .!!)"",. rur 2.; kf' 
motluL"tloU Ul'Vi:lliml, 1111«( 0.2!i ~( f(lr 00 ktl 
dcYilllion ; !roM/mil PM ,""'I~, - 70 tilt hduw 
2.'> kf' motiu\:,li,," .k .. ialiuII : ,11It/;1) ill!llp4HM, 
( ... 11',"'-8 75-~ .. · UIl-4:'m.>luUlil! .. " ..... 1' ...-itl,ill ""n.!"> 
til. from 50 t.1> ' 5,000 ("y,'II~ .. :~ Ilh from 151.0 
;J() kl" ; . I -M "'(tiM I(cfue" nJ /..t!I~1 (lit low rre
,\u('ud('fl), ,j vult.!! into I{)() ku ; l(ctlu/u(ll ,, ' /iiSt, 
.' ,11. - 70 till lido,,' Cl1rrier 'nvel. 

VI. "ot A· M T'Onl mlll." \ ' ''i¥< ( ,.'.If) MI!(I.I/lfrirnJ 
0111//111 (II! l1)w (r'-'fIIIl,lId .... IIII1J 2.') kc ucyiati<Ul ), 
1.[0 volt8 in lo .00 kll lllwl, if>-j.II!I'I! ,1L"-empl">I!ie 
ri .... ui t. i'lI'llIu ,-'tI: /(eKililml WM ) N{fi~., - 105 ,I lt 
ht'lvw 2<1 k'l de .. illt.illl> ""it h IIf1rmnJ Yiuoo U)ndu
l"tiOtI on tmIlRmit.I.N (- 70 dh withouL Yiu,-'O 
Il)ouuk, ti llll ). 

tn'. ru, ... i • • M. o . .. ,. m. n'-, Sl.me M ror aur-.il 
tr:miuniU"'r, ~c(·,}t /(uidua( ( ,.·M) Y oiM.' i!J - fj;j 
u!) bl'lu ... · 2.j k .. dcvinljun uf "uTnl tr:'U'l!mitter 
wi th vidoo ml>dul"liHII 111)1.li('(1 tl> visu," tr.1.l1&
mitlcril. 

l >tl •• not Conn .... lo n"' 
I. Fr'""llCnI'Y 1\11'1.1'1"11: 
r'-.wa/ TrUt~mill(r, (jH TYr·t; i\ I EJ)S-4 ' ~, 

U-2OU.w. Jl', 5 10 11, I)IIL" 1I;. It' grollwlcd. 
, I um/ '/'r(j/l)lmillrr, ( il l TnI': i\ I EI)S-i2, 

0- ' 00 ~Il\ JIl, 5 Hl 11, tlue sido "mund,,1. 
2. (PM) MIJ(/I,lllIim, Mr/rr: GB Tn't; 

MEIJS-2S, ().f,(JO .wI ,Jr, 680 II, ndther siue 
gmunded. 

3. MQt/u(llwll-/ 'et!k / m/ ir.nJm; 3 ... '"tl.-I 15 v 
hllllll, OIl~ llidc ICroUlllk'ol J. 

I .• "ud;1) :II(J"jt(}riulI Oil/pili; Unblll:lnl',~I 
liOO 11, 11.10% r"(l(ltlul"u(lrl - 0 Jbm. 

a. , I rulio M~n:II"nl OIlIJll<t : Inlendl'd for 
Ul!(' \I'ilh Ihe TYI·t> H/:I2-A Diiltortion lilld ~(lilll.· 
MNcr (100 kll IIl1h"lflllel.~1 i"put); 10.8 I·olt.! 
oll ll,ut at low rn..'tillcudl'l' ; bchind-lh",~",'"cl 
tC/!1 jutk fur cotllll~ lilig Oil " h·mpomry \msiB; 
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GE NE .... l .... 010 E X ,E.IM ENTE. ,. 
renr jark provi.lrd for Ix.>rmnnent wiring 10 
f'lwk-moonled Di.llOrtion lind :\oi~ ,\Iel(-r. 

G. Pornr ('o1.Ilt.: llluntihy line, for ,Miller 
crYl!tll1 ()V('Il; power line, for monilar l'ireuitJt. 

, ..... Supp ly : 

I. !;llllldby Opel'lltion: 
15 witH" II'IIh mlll!ter rry~I.(t1 oven opera\..

inl(. 
115JZ{() \'011<'1; 5O-W cydC/l. 

2. ~urmnl O,K'l'lItiou: 
~b'( rll"llnnd 265 .mUs, with fill tlrerlll0l!lflt8 

on. 
Min dl:'l1llllH.I 210 wlltt8, lI'ilh all tlWtmOlll.lllt!l 

off. 

115/230 volts; 50-00 eytlcs. 
(155 "~Ittt!l during :«1 serond initial warm 

lip). 

M"" n, l"g : l!J..inr h r,l('k_p:lI1el mOIUlting. Frollt 
panel tcmovahle for ncc<'8ll to ('onlmI8. All 1'011-
lrol~ I1v,.il:lblr frUln frolil. Inlltruml:'nt lllotll1lC\i 
011 slides for :It('CIII! to 1111 p"rtll. 1J<~il:llcd for 
vertklll-air-How (·:tt,il1l:'t r:Lt'ka. 

'a". ' ',",.h, C H hlowk ~'mf'kl(>; also liVllilal;le in 
certuin ollll'T l'()k'T~ to rnakh Illation equipllU'llt. 

OI ... . n.l.nl: (Widlh) 19 x (hr'ight) 21 .>; (depth) 
Hi i.u-hes, ov('r':lII, 

N. t W. 'lIht : 15 Ibs. 

----Tyc"c--;_c-c-cc-cc---c--cc-c-------------------r"C~~"k~"c~c"'"o_cclc'""c·ecc_ 
11'4.A hl. yi. io" T,,,u ... ln. ,M.nU., ................ . ..... GI""'t $2650.00 

t· , ~. ".I<:n,o so ..... :':.:048,467 and !.36~ . .;oa. 1._.1 
" .......... I> ... ·n'. "1.1,,, A"",ri..,." Tdq)i>uhe.Dd Ttlfow:ral>l. 
Com,,,,")'. ,,,, ... nu,,f 'I~ n .. IOo <:...,"'''',;. ... "I An~ ..... ; 

...... ..,.,ento aDd ,).,,,'" . 'I(,li""l(Ino "I fl. \\ PiI-...... ~ .. 

.ain.". I<l 1,i;!..,....,Iff ... ~ frY. '.lland .10"" aHOeia,ed c, .... 
wi .... 

THE NEW TYPE 1800 - B VACUUM - TUBE VOLT-

METER-STABLE AND ACCURA TE 

The '1'\'1'£ 1800--3 is a I)rc<+siou Vac
uum Tube Voltmeter designed for a 
wi£!{' rtlnge> of npplic:lIions, Il ('oHlbines 
the al'('umc,Y of a Ia.boratory instrument 
wilh the d urnbility nc('cS>lu'Y for evcry
day Inbomtol'Y !llld prOdUl·t. ioll-lille usc. 

Its IlN'U TlU'Y is ooHer limn ::to 2'10 on 
nil a.-l' :~ud d-(' \'oltu~t' I':1l1gc~, :\lId itli 

completely shicldc<1 diode prohe is de
signcd for usc inlo lhe u-h-f muge. The 
design and COllstrlH: lion of this instru
ment insures thaL the high ILCClImcy of 
1 he lIew voltmcter will be sustained 
throu gholll yellrs of S<'r\,ice. Th is im
portant stubili!,y h ali been achic\'c<1 
tllI'ough three means: tulvanced circuit 
design, thorough power supply regula
tion. fllld the n~' of 10ng-term-SLllble 
precision {'OIll I}Ollcntli. 

Each illercllsillp;ly higher \'oltagc 
range is ohlainCfI b.y nn in{'rCllse in de
gellerat i011 that dcere:I.'>('$ the sensitivity 
of the d-e umpli licl' , mlhcl' than by use 
of the ('ollv('nl ionlll voltag:e di\'ider to 
feed a ('ollsttllll-gaiu nmplilier. As a re
su lt , the t'lr('uit if! slIh:;tlltllially iude
pcndenL of dl'ifL in tube trilns('ondul'l.
alH'C 011 all b il l. t he 1.5- aud 0 .;)..\'011. 
ranges, and cven there a simple adjw;l-

Flgu •• I. VI. w .f 'h . Ty p. 1800. 8 Va cuu ... -Tub. 
V.II ... . ' . ' . II II . , ... Ua , I .. "ppea,an •• ' 0 III ",. d _ 
euno" !he Ty p. 1l00. A. bu. Ind"d .. 0 pon. L 

. .. lIch ,., d · c p.'o. lIy .. lull .... 

• 
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.. 
,... ment. compensates for tul)C drift. On 

~H.' ranges maximum stnhilit.y is ill
su rcd through the Ui;C of nn iHtCrilui 

bnhllwing diode, Il funt.urc not. uften 
foulld ill voitIl1Ctcl'S, hut wllieh is e8SCll
tini to first .... ('ia,";S pcrforrnuu('c. These I'C

fincments in circuit dC8ign coupled with 
thorough, two-stngl' pOIl'('r supply reli;u
talion, 11lIlke the meter indepcm\(·nt of 
lim'-I'oh:lge thwtuntioHs. OIl{'1' t he zero 
is Sf'i i)1! the O.5-volt I'!IllgC, no furlhcl' 
adjustment is t'ftluil'cd for this Or any 
other mugt'. The u:ro of Ilrt'cifl.ioll win.'
\IOUI1(\ rcsi:;lors insures 'htll the :'It

(" lIrRe)' of the in rn nUllclit will he main
tnilled indefinit.ely, 

The TnE 1800-13 is nil extremely 
vcr8il.tilc test instru nH~ l1t. In addi tioll 
to (>CI'forming reliably ::.11 Ihe lIorumi 
routine \'l)ltugc IllcusurcnH~nls, muny 
fClIlures nOt, found in 01 her im;lrurncnls 
hn\'c IX'CII in('llIlIed to mn.kc thi:. V:I("-

,..., HUm-tuLc voltllletl.lr ~lIitabll' for I:wk
ling especially difli("1I11. IllCi\.i!UrcmCllls. 
The followiug list of f('IIUl!'C/i highlight~ 
thc rcnlllrknhic vcr~atility of thl.l TYI' ~: 
IBtJO-Il , 

I . Excellent high-frequcncy range 
tbrongh \lite of n. l'OIl\'enient diode 
pr·obc. V I I F VOhUgC8 1I1:IY I)c !tl:{·urat ely 
mcn.~1II'cd Wilh(lIIllll'(.d of l>Jx,,(·jnl ground-
11Ig dcvices, probe (Jisassl..'Jllbly, or cx
ternall':lp:lcitors. 

2. Completely shielded probe :IfTo!'ds 
normal Iu'(·m·:lCY evcu ill I he prc."Cliec 
of ~ II"OJlg I·-f fields. 

J. ThorIJnp:h[y ~hiclded nmplificr cir
(,Llil. nnd \\'dl-liltercd probt: climillate 
!\IIY J}QssibHity of" beats" in t he me!l;S
uremelH of vol tag.·s u.t frequC'uti.,:"! IIC:II" 
)>ower-lille freIIUl'I II'Y or its h:lrmOlliN;. 

4.. The probe !"Ill> Illll.\' be simply 
bolloo to the ground pkmc of the leriL 

_ ('i n 'lI iL, climinfltill~ the pussibiE!.\' of 
error through gn)lJIld Icad indudarh·C 
Mild pi cku p from deClrOlll:lgneli(' field .!:!. 

5. Thc plObe mlly be cOIl\'cnicntly 

plugged into standnrd ~.I-il lCh j:H'k-lOp 
binding posts, aud addit.ioH:1.1 It-(· let·
miuals are pl"O\' idcd on the panel so 
t haI. test lead.>; Il);~.r hc used ralher tlrUII 
the prohe, if so dt!si l"(:d. 

6 . ..\ ~ lOr:lgt' spilec i" pro\·idOO for tIl(' 
probe llllder a hingcd .'o\'(:r at the lOP 
of Ilw illSI I'tnn('lIl . 

7. A Tn ~ 874 {'onxinl fi ll iug,: :\lId 5U
ohm termirr:lliOrl arc provide<..l. Tht!S(' 
l>Ct·miL the pmhc to be used on "vH-.;iul 
lines. 

~. lIigh i'tpUl illlped:lIl(,(, - 1'CSi81i,·c 
cOlH l>oncnt 25 m",,;-ohm8 3.1 ],J\" ere
fjllcm:ies. Opel! grid ('OUIlt't·lioli 3.1':-.il
ublc fvl' d c' [)!"oil·ide:'! illptlt impc~I :Ul('t;s 
in !he kilt)-lne~vhll1 IWlgc. 

U. Punel CUll 1)(' I;I'Otlntlc(] wilhout. 
grounding :111,1" .. r I hi,.' iUPlll terminals. 
This is all important I>:lfety f('l\LUfl'; it 
u1l0\\'8 a-e 01" d·(' \'nltn~es to be.' nll'!I*" 
umd h('\II'C'f'1I two pIJint:. . hoth nln)\'(' 
d-t: ~J'olllLd. wil.hOlii. th(' p:w e] hec·oming 
" hot. ". 

tn. A pol:ui ly S\\'il('11 is pr·o,·idu(! for 
d-e mell!lnrClIlcubs. Thi>! 8wi\\·h permit >:! 
eil hf'l· 1)O:<iti\'(! or Ilcl1:a l h 'e \'OI1:11!ctI to 
he read without ll.e n(>e(1 of rC\'C'l't'ing 
the le8t. l():l(il:r. 

11. Au illllmiu:lt('(! rnclCl" s(':tll' climi
Ilntes rcadiu!; dillil'Ultic:i (·au$!(,'tl by tight, 
reflect ion r rom I he Bleler gln .. -;s. 

12. The meler· >:! knifC' edge 1:M)illt c t' 
nut! mirror in~u re ('Me alld prc(' i,;iQn of 
rcading. 

13. The clilTying h:\11dle detent >:! into 
n right. :lngle po:;itiwl:"!o thal. tbe inf;lnt
melll pOllcl !HlIy be SUPllOl·tcd aL the 
rno ... t !'onvellil~n\ tl tlgle fUI" (;:I,~.r rl'adin~. 

The feflt u res olitlill('l.l aho\'(> II rc t\ fl'W 
or lhe items SI}I'<,ifknlly cng,iu.'t'I"I..'(1 illlo 
the TYPE 1800-H to mUKC it the nlf>st 
!'otl\'l'lIicu~ aud IIsefnl \'aeuullI-Tu lJe 
\'lIitml'ter ()II the IIllHkcL Tbe t<pcl'itka· 
tioll s 8hO\\"1I hclllw det/lit Lhe 1}(!1"forfll
IlllCC of t.hi.!! instrument. 

- C. A. WOODW.\!II>, JII. 
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~ GENERAL RADIO EXPERIMENTER 12 

~J fE 1 [ II I I [ +t:fi 
CYCLES PeR SECOND 

ftllu, g 2. Pia, of h e q .. . ncy ,anll_ for o n . _db ."Ot on !hr • • " oll""e range ... . 
indle",. eI ; . .. 0. i . ,n .. 11 of combined '".n. iI - l;me and . U ona ... . e ff e CI •. 

SPECIFICATIONS 

Vo llall ' Ran"., 0.1 10 100 ""ll~, I"', ill ~i," mH!:)"~ 
(0 .5, 1.5, ii, 15, 50, ,uLlI l.'iO \·ull.ll, [ull s(':,le) : 
U.UI 10 1.r>{) "I)its, d,', ;11 six r:OrlJ;("s 10.5, 1.5, 
5, Hi, 5(J, u"d 150 V{)!t~, full B,'ull'). 
M"UlpUu., 1IIultipli~r~ nre ,,1':,;l:ohlc [<II' irWI"1:"~
inj( Ihe f"lIgC to 15110 \'(.11s. 
AU ... acy , DC, = 2';c ,)f full 9('ale: AC, ,*,2% of 
full fI/'"I,' for sinus .. i,!:,1 \'IIIIJ!II:'''', suhjc,·t 10 
frl'[lu,"H'Y 1"I)rr{'<'lio" (!I<'I.' "111' 1'.-). I W~':LlIs" uf 
tJ,,· ,'hange ill 1't'l!i61"m'l' Qf tht· nll'ter Ill< ,n'ment, 
I hI' so·nsil i vit~, of the low,'S1 t w{) I1IIlj;t'S ('h:tul;l!lI 
~Iiltlotl~' WIth tcnlll"mllnc ,,,,01 ntl"" I,'"rmill!; 
up of lilt' instrUlllent. T In: 1"" .1 "'"n,,-up dt·
" re:Olll' in 8 .... '8il ivilv is :11"',111 I', "f t he indi'·"h.~1 
vullll! "" til(' I. ,;..\""ult m,,).:p [""t :1 I." ·1' Q ,,( 11,,· 
indkal(·d vlllll!' un the 1) .• -,-1',,11 mll/:". Ab"\L~ 
'JIlc--h"lf <If tl,ia drift ,,,',",,'5 ill II,,· lirst loom. 
The "aliiomtiull is !<t·t to I.· ,·"rrt·,·t ,,(tel' ,.,,"\
plNc w:Lfm-up, 
Wayefa.m Erro r: On tilt' l,i).:I,,·r ,,-,' ... ulta).:c 
r"",,""', Ih(' Ul81rUIW'nt VI'''''''II''''' '''I '' IJC"k ,",,11-
mNI'f, (':llihl1ltl~ tn rI'''' r-m-~ V'litH'" "f II gilll' 
1\':l W', or ().iUi of tl'l! 1>I':lk vaIL". 'If :1 "<>1111'1,·.\ 
\\':, Vt·. U" djs'url(~1 ",:.v\'f"n"s tlo(· I.· ... ·'·"t,,!,:'-' 
d"viuliou ' If th ... rcudi,,),: fWIll 11", r-lil-li ""lUI: 
111M' lit· all l:leg":lM lh t· 1~·r/"t·III."gt· "f h"rn"Jlli('~ 
Jltl~."t. I>n the I"",.,~t r",,)!,· tl,,' iUR l rulIlC'lI1 
"ppn"'l'h.,s f-\1I-S Oll'·",ti"u. 
f .. q" . ncy En-Of: ,\t high f"'~llll' l,..i.·~, I"I'SOI"mre 
in Ih(' illput t·in:uit :<,,01 lmll ... il_li"w "'f,~·ts in 
the ,jiode r",·tifi(·r i"tr,~h"'l' ,·,'ro)'~ ill the. 
m.'I"r !'c:.dinjl;. TIll' "'/1,""111<"1' t·IT"pl """i!('~ lhl! 
nll'll:r tl) rt'ad high :uhl is i,,,I"J"·,,,[(·,,t or Ih(
lIPl'li",1 ""ll.:lg.·. The tl1'lt~il-lllllt: 1:1','"r is " 
fUUl'li"" !If ,hI' "ppli"d vull,,)!,' ""d "aU8<'@ Ihe 
mPh'r 1<. read low. Thl' rmq!t' "f Figu1"(' 2 shr,w 
Ihe fl'\'(I"P!H'I' mil)!:" fur I ~II , l'I'~(JI1""t crt<)f. 
11 \\' iIl he lI"tl'd th:ll ilt 1,,11' vul1.:i)!,·s llll' Ir;JIl~il
lim(,' ant! r<.l!I()Il:.LII~'1! /..'fTL'rl .. t.",,1 to (':"wei, 
whiJ~ "I Jlig],('r v(jILllgI~ lhc error is "lmOll t 1.'11-

tirdy ,h,l' I,u n'i\<..nll')O"'. Th~ T('!IOnanl frcqucllry 
with ('''I) ,>II lml Jllu~ !'emU"I) .. l u! ttW\lt 1000 
Mr. Corr(:{-liuu ('lIn'(,8 are 911j)jJlil'll. 

At a frL'<IUI.'I"',r "f '11M"'! 15 ('S"it'S, the 
1111'(1)" indication b'.)),(;1I1I 1.<) fhwluu\(' I.S it lClld~ 
u) f"lIow til/' .. ,,11.111,'1' ('h:III~(' withiu o.lIU'h c.vdl!. 
Inpu,l",pedan.e: ,\ 1 1,,,,' frl'lI"e",';('!! II ... ClI't;"" .. 
IcnL p:lmllf"l rf'!!iSI:Ul(>l' nf III,' u-c iUllHt 6n'uit 
;s 2.1 rn('J((Jhrn~ .. \1 I,ild,,'r r'-''(pwudtJ;< tllis r<,sis\.-
11111'C is n~"H"'oI h, __ I, ...... '!I ill Ih~ shunt f'''I':.ci
t.;\lH'f'. '1'10 ... \'(Iuivalt·ut parall,'] CIlIl: ... it:IIU·~ at 
mdi" [Ibllll'''''i,'!! i~ :1.I""f wilh lil(' pr,lh(, ~ILp 
and plug "1.'111«",.01 .. \ \ n"d;" fn"lu"II"iCII th iS 
(''' I), ... ;I''II("P ;1l('I"1:;tso'l! sl;/:hlly. T IIf' Jlf<)I>~ cnp 
"lid 1,11Ij!: ,),Id appr,,\"iILlaH'I,I' 1.2 ,,~f. 

011 lh.' d-,' nw;:"~ 1\\"" \"l1h1l'8 of ilipul l"CIIisl.
all",' :HI' I,ru\'idcd, II) nU·i.:n]lIn~ lIliU 01>1.'" griJ. 
'owe. Supply : 1U51.1, 125 "f (210 til 250 ) "(lit.'!, 
a", 00 1.1, 00 (·y,'ll·8. 1'1", iu~lrlm\('''1 i",·(lrl'or:1I1'.11 
II \·(,!t,jlll:'· 1"1:Io;"1I1"lor to l·o ml>o:'III!.:'I~ for ~uPlll.I' 
llariati(lll8 u"{'r thi~ v(,ltag" rJIIl","', T he powcr 
;UI 'll t i~ 1 .. 'IIi! Ilia" 2.-, mitts. 
Tube CDmple me nt , 

2-'./01);, 
I -{j:-iUi-GT)' 
I - tiC I 
I ........;~-·I 

J- uSL7-GT 
l- uATti 
I-GX.:;..GT 
2-()!)1 

Au: ... o.l .. Supplied , TI'I'E CAP-:~,'j Power 
Cord, Spar(' rllS.·~, Tn.; 2i I n".1 Tnt-: 8i 1 It:r
minaliulIs, ",,01 5U ..... lom I'O:I.~h! tcrmin:.ting 
l'\.'Olilll.<" fur prohe. 
MOII"Ii"g: Hb(·k...(·n\,·kl ..... fini8h :uumillum II:me.l 
1ll')(Juh'<i iJ, 1\ sloi(·ld{'<] walnut ,·tlbilll't. 1'1)(, 
cable !Iud prol .... · urI.' ~t ... ('.,,1 ill Ihe Nlhir",1. The 
parryillll: h,uul!r ,',111 I,,· ~ .. t :UlIl ,·((ltl'l!Ui,·nl SUI)
l)OJrt fur lhl' i"~trllll1l'''l when jlia .. , .. ,,1 Oil " l>elll'h 
wilh tht: Jlund tilll~1 I"wk. 
Oim enlion. : (Widlh ) i s ~ ~ (.iepth) i I t x (I,eight) 
11.4 i"~h(",, (ll'cf-"Il. N. , W. igh" I:Hi PQulld~. 

__ 1'JlJR 

18oo-B 

Code II'Oc"c'._:-::/·r(re 
V 0< u .. m _ T .. be Vol ' -m-.-"-,-. -.. -.-.-.-.-.-.-. -. -. -. -.. -.-.-.-.-.-.-.-. -. -. -. -. -,-"c"cUCA'r $ 4 1 5.00 

GENERAL RADIO COMPANY 
27S MASSACHUSETTS AVENUE 

C AMBRIDGE 3 9 MASSACHUSETTS 
TELEPHO NE : TRowb,idlle 6_<1400 .. ';;"'~ .. 
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