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T V  STATION 
MONITOR 

A PULSE - COUNTER CIR- 
CUIT IN A N  OFFSET - TYPE 
MONITOR-'By C.A.CADY" 

r ~ ( ~ ~ ~ i r r ~ l ~ v l l t ;  of virlcn-lmnwlit- 
~ ~ ( Y ~ I I V ~ I C ~  I I I ~ J I I ~  1 nrs IIXVC SWII 

~ I I ~ I I ~  r l i :~  I I ~ I % \  * ~ I I V C  the fir4 prc~\-:~r !PIP-  
vision I l.;~t~.lniitrrc Ijcgfil~ u p c ~ n l i r ~ g .  It 
n :i.; I l i ( ~ r i  Eru~.~.:~lly ncr.rpted ljr:lcticc to  
1t.se :I Ilrtrrtrrlyur: frrtlfkcnry nretcs, m ~ r l  
In  rrrorll nlrn<r~rr~ric-nl.: a t  ( l i s r r c ~ t  inter- 
v:rls. ,\ i r ; r ~ ~ a n ~ i l  lt.r Frrtl~rrr~cy tn1~r:incr 
of I,c.rlinps plui or  nliluw 0-01 W:LS 

r ~ s i l y  aii:~in t:~j~ic.rl hy  s ~ ~ c l l  ~,rorrdurc.  
Post-war rl(~\-rlopltjcnts. nnrl tIw in- 

rrensirjg v r ~ n ~ ~ r t i o t ~  oS the h i g h - f r r q ~ ~ ~ n c y  
1)nrlrl.k cwlnli~~tjtcrl in t h r  ~ - . S I I R ~ P P  hy tltr 
FrC: or :I f r r q t ~ p n u ~ ,  Inl~ranct* sIlccifim- 
tinn of  pltrs or I I I ~ ~ ~ I I F  O . O O 1 q G ,  and the 
arltlr{l rcql~ircmcnl of runt i l i ~ ~ o u s  ~nolii- 
turing. Tl~csc conrlit ions could n o t  be 
nret wit21 e t l t~ ipment  thcn available. 

Initial Monitor Design: 

One nl  t lie ~ i n i l ~ l c s t  anrl most flrsi l~lc 
metlrotf.: of frcqricncy monitoring mu- 
sists of inmcurinfi I l ~ r  d i f i rencc ,  or  belt, 
f r e q ~ ~ w i c y  tlctwcm n monitoring crystal 
osrillntor n t~r l  t he  tr: t~lcmittrr  rarricr frc- 
qrlctlcy. For hie11 f r ~ q u ~ n r i e s ,  a hnr- 
rt~or~ir: of tilt. ~ \ ~ r > ~ ~ i t o r i n g  cryctal if uwd.  
Ry rml>lnying n p ~ ~ l . ; c - c n r t ~ ~ t ~ r  type O C  
trvtlurrlcy- n ~ r t r r ,  12ig. 3, t r y  inrlivntc the 
h ~ a t  f r r q ~ ~ r r i r ~ ,  a vrry flr?iil)lc :mange- 
~ ~ m t  is oFdail~c(l, rnvcr i l~g r i  wirlr rnngc 
nS c:~rrirr  frrrlllrrlrir*, nn(l mpa1llc n[ 
~rtcasu~ing :I r.or~~irIrtxl)Ir mngc in Imnq- 
~ t i i t t r r  frrclurnr,y rrror. 

h rnrrtlitn~ of this i!.pr w a s  romlnr14- 
ri:iIly :~va i l ;~  l ~ l r  ror \ \ I  l ~ ~ o : ~ t l c : ~ ~ ~  ; I T I I !  

ulility <rsrvirc.s. m ~ t l  o t  n. drrigll rta;lrl- 
ily : I C ! ; I ~ > I ~ ~ Y I I ~  fnr t ~ l ~ v i s i o l l .  .t t [lint pninl3 
tllc linlitrrl ulrrrl:it~rl (lirl not xppcor to 
rvnrrrll~t (lrrvlrrpnlrr~l of n .spct:inl-pur- 
Im.ir rnor~itor lor trlcvision. 

T11:lt rnor~itor ~r.;rtl tFrr zrm-ljr>:tt s?.-- 
tern. nri! 11 lllr 111nni torillg osrillnlor <PI. l o  
I lir c.11nnilr.l I ' r rqu~ncy,  :tnd n Frrqurnry 
~nv iv r  i n r l i c a t i ~ ~ ~  1 I I P  atidin 11si~I I I ~ ~ ~ ~ X - I ~ ~ I I  
r n o ~ ~ i f o r  nn(l ir :~rk<i~~ittcr.  Tlirrt* arc fno 

i l l l~ r rc r~ l  di~:~rl\rn~i t ;~gr;r.: In  socli :I .;?-4 cni 
Fnr xtwivrh.~ rv11cre r1:trsniv Frequmcy iol- 
txr:lnces :lrr alloI IN!: firht. t11c ~iicmilor 
<lor< 1101 givr n r r r n g ~ i i x : ~ l ~ l ~  i r ~ t + i c n l i o ~ ~  
1r1lc11 I l ~ r  I ra~tsmit ler  is r\i:~r.tly or1 Fsr- 
rI1tmr>-. : t ~ ~ t l  s ~ ~ o r ~ t l l y ~  S O B I ~ P  ; t t~~di : l ry  
mc.:~n. 3urd1 ;I, :I ~nnnunlly t,prrnlrrl p u ~ l ~  
h u t  ton Is r rq t~ i r rd  to ~lc!rrniinc \ v l ~ r t l ~ r v  
tllr Ir:urc~nitlrr Ircclrrrnr.y is  I~igli or  Inn-. 
- 

Piq. I .  Tllr. C;riirrrll Ilnrlio dirrrf-rrnrli~~g f r rq l~~nr? j  n ~ n n i t o r  for TI '  frcrnsnlittrs.~ 

- -. It1 111c. ofysrt-frrqun~cy ulcthotl of 

.~c.t I'rnn, thr. ~ I I : I ~ E I I ( ' ~  frrqtirnc?. tn give n 
Ic~lnix--r~ :~u t  lin-frrtlu~rir,v hr:! t w h n l  tlit, 
! r:ln..;~nit tcr ir r?t:~rll?. 011 ~ ~ P ( ~ I I C I I C ~ .  IXIEII, 
clvvi:~ t Eo11 mrtrr *CHIC is r:rli\~r:~tctI r l i r ~ r t -  
I!' i r l  t r : ~  nsnlit tcr frct1tlcnt.y r l~~i : r t inr l ,  
I':,, [ l l ; l l l  jll llPilt frPtJIIe,lC., 

Sn~ l - .  l)y thc inrlusion of t h r  cvtfsct trr- 
qw11ry Fta:l l  rlrc : i r d  u th r r  rcfiiiements. 
the o1rir.r F~igI~-frccltrcnry n~nn i tn r  has  
1 ~ r . n  rcvlrsignt~rl t o  lnrct the sppcific r ~ -  
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rl~~irr.tnc-t~l.s of pirt rlrr t rnl~srni t tcr moni- 
Inrirrg. T2ip. 1 i s  ;t I>:IIIPI virw of t l ~ c  i t \ -  

I:ic/. 2.  Cl>'rmll rrTspori.ur of TI.' motlitor ,t,.,,,,,,t, 

Frnrii prt,scnt FIT motlitor practice. and 
Off~r t - l r t -~ucncy  11ini1itoring is atnnrl- ~I:I.: I ~ r - (1  rilrlers ronfornling tn the trans- 
: ir~l wi 111 ot l i ~ r  l~rn:~{l(b:~st sci-vices, iiit!11[1- 111jlttr rlrannrl Frrtlurncy. Thus ,  for 
inc tlir J ' l T  i r ~ r r r l r i  I)ronllrjl~t for t r l r -  r ~ l ~ l l l l l r l s  .I to ,; tl,r nlrlcr I.:,nEe I , ~ ~ ~ ~ ~ ~ ~  

C - .  . - 

1 2-0-2 Iir: or  for r11anrlrT.: 7 In 18 it i c  

SCWAPE 
WAVE 

, INPUT 

r 

(i-ll-ii kc. F3y loc :~tE~~g the rrystal  hnr- 
lunnir on tluh lolv ,si(lc af tilt desired 
ch : i~~nr l  frrrrir~ncv. illc r c~u l t a l l t  beat 

n ~ i t  f 1.r Frrrlrtrr~r>- crror tnwarrl t he  pllrs. 
nr  IligI~ -irlr. \\ 'liEBr~ t l ~ i i  nlodr of oprra-  

 isin in^^." rtnrl i t  wrrs rrrngr~izct! ih:it, rr- 
\non a.: pi-".nr.rn;r l lrr  r rqnir r~nrnLs hc- 
r n ~ t i ~  Innrc t l ~ f  ni l r l .  :111 o f f~ r l - f t r t l nmrp  
typr o f  nlonilor n o ~ ~ l r l  hr. r~rctlcrl for Ihe 
vit lco t t ' : i ~ i < r ~ i l  l ~ r .  

-. - rl 1 r ~ \  Lh-jl 
SQUARE W k T H  

NOISE PRESEHK 
.- - 

: I I  F ' o r t ~ t n : ~ ~  r+. this  limit:^ tion 
can h r  cn<il?. n~oi t lc( l .  II 'ill~nut c.llxi~ging 
111c walrs. I l l < =  : t rnn~n~t  nf off;r.:rt m n  I )P  
in[*r~:i.wtl l)y :III :rrhit r:~ry :in101111 I. and 
~1rctrir:tI ~111)11rc~~Ion nf' t l i ~  ~ i i r t ~ r  n t  il . 
r* \ t~ . r~ l l r  Ir[I. nr 11~t.rIianicnI-7rro po-i- 
l inr~,  intrnr!llcrrI. It is important fn rc- 

1 "!'\I \ f n ~ > i t n r  112- P L L I ~  Co~unler D iwr i~n in . i  rjq+ ,ql,-l) mf; r , ~ e c f ,  on vco7,r~orm t ~ . "  3 , ~  C .  .*I. Gaily. I-'?! l -~ . t . e t ' rh rnr  
IJ in  n111cr. l"7 !:. 





itor C-1 is charged to the peak value of 
the sr1u:ire lvnve, the transient noise 
pulscs cnn have only a minor cffcct upon 
the DC C I I I - ~ P I ~ ~  throng11 the micronm- 
meter. 

TIte cornplcrc monilos is in two sec- 
tions; one comprising a monitoring crys- 
tal oscillator, bufier amplifiers, detector 
and beat-ircqnency amplifier, and thc 
othcr a series of limiting amplifiers nncl 
the frequency meter circuit. 
..in elementary ~chcrnatic diagram of 

the monitor section is shown in  Fig. 5 .  
The crystal oscillntor circuit is a highly 
stnblc dcsign, temperature-rep~latccl to 
minimize frequency drift. Up to four 
crystals can be mounted within the ovcn. 
An elementary schematic diagram of 

the frequency mcter section is shown in 
Fig. 6 .  The bent-frequency is succes- 
sively nmpIified and limited to develop a 
.quare rvnveform of constant arnplitutfc. 
I3elorv 500 cycles, the rcsponse of the 
amplifier drops r:tpidly. l'onlcr supply 
~,rgiilatinn is provided to minimize thc cf- 
fects of line-voltage c:-ariations. The 
square wave is applied to thc pulsc 
cozmter circlnit, R.S p r e ~ i o ~ s l y  notctl. A 
bin- voltxgr is derived from thc plate 
$upply, nnd is used to providc a acro sup- 
pression, and is nrijustnlrle via the SET 
- cot~trol. A DC meter shunt SI%T T is 
~zscd to control the full-scale dcflcction 
of the meter. Once the instrumcnt has 
Ircn cxlibmt~d. it is mcrely nccessxry to 
revcrsc the meter srale and halve, or dou- 

I)lc, 111c capacitor C-1, in order ko change 
ri1ng.e. For convenience, this capacitor 
is rnaci~ from two nlaiched capacitors of 
equal vnluc; one alone being used for the 

-, 
6-0-6 kc, mnge and both in parallel for 
tllr ::-0-5 kr. mngc. 

l'roviwioi is nlade for comiecting re- 
mote mrtcrs, and adjustments are pro- 
virlctl for sctting the monitor reading in 
a e l -~~ rnen t  with a11 irltlependent fre- 
~ U P I I C ~  mcnsurcmcll2. The accllmcy of 
t hc  non nil or crptnl  frequency is 0.001 %; 
ljul ~i i r a s~~re~nen t  s intlica tc that the stab- 
ility is mn~ider:~hlq. improved ~ f t e r  the 
instrumcnt Iins bren in cnntini~ous op- 
eration for some time. This is apparent 
in Fig. 7, whir11 sho~t-s the f r~q~rency 
drift of the monitor over a periorl of 60 
days. 


