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A Better Frequency Me er
for the Amateur

fr 'qu 'llC: indicated by th· J1l t l' miO'ht b eOll id rably
in error bl:cau of thc mutual I' '1\(' ion of th ill t l' cir
uit and the 0 ciliataI' upon each other. The frequency

metcr could be made to O'i\- pr ci l' adinO' but it had
to be handl d with car .

In ord I' to impro\'e upon II' amateur-band frcquency
metcr and mak . it en -i l' f l' th Il n profe ional u er to
obtain high preci ion without in uny way affecting it
utility, the re 'onance indicator ha been eutir ly removed
from th in rument. Thi requir that orne indirect
m -thad of indicating re.onanc be ued but a numb l' 0

method are available that are extremelv n itive and
I av littl to b de ir d in preci ion. .

The bet known of th i the o-called pIal -1' action
method. ,Yith looe coupling b w n th a cillator and
the coil of the fr qu ncy meter th plate-current meter
of the 0 cillator ,\ ill 'ki k" a th fr quenc ··m tel' circuit
pa" throu h l' onanc. 'ith om cilIator' the
current will incr a e, in other' it will d crea e, but the
kickinO' point cun u ually b picked out with little diffi·
cult and with much 100 '1' coupling than would be ne ded
to operate a Jl 'on indicator. It may \\ell be emphaized
that a plate-current n\('l'r i not ab 'olut Iy n ce 'ary in
u inO' thi m thad. A fia hliah bulb of the proper 'ize
may b u xl, and, e. p(' iall." whcn th filament i bia ed
\\ith an xt rnal battery it i highl~·en·itive to 'mall
chan'e in the lllaU'nitud· of the plate CUlT -uL

The mllhod r 'comm ndcd for u \\ h 'revel' it i po ible
(it alway' i po ibl in th· lllllat ur station) make ue
of a monitor h·t l' dvn' 0 cillator. Althou h e minO'lv• b.

the III ·thod i little u Td out ide the collcO' and comm 1'-b

cial laboratori· it i one that de I've to be bctt r known
alIlong amatenr.. (. "'h eking Tone and' 'avelength
of Tran.mitter" by J ame 1\... 'Ia.pp Q T, D mber,
H):..6.) iog the fundamental or a harmonic of the
o cillatin cr receiving ct a the monitor, to b at with the
fuudam ntal or a harmonic of th ran mittel' th fre-
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EFOH.' the amateur band" mad n c 'ary by th
\\'ahington onv'ntion of the International
Radio TeleO'raph onferenc w n into ffe(·t la t

,Jantla)" wav'm ·ter or fr qu 'ucy meter' were not the
aholute nece.itie that they ar' toda). ,Yi h nol-too
tol rant comm -rial and military en ic . in adjac nt
chann.J. . n'ice· that ar th m. Iv:' l' ·quired to hold
']0. "y to th 'ir a . jO'l1ed fr -qu nei·', it i little wonder
that inerea d official rmpha. i i bing laid upon th
ne'e ity of the amateur' ke ping within bound~,

llplilizing til c; it . ior '1 ell an in TIll1wnt tIll'
7 nrral RadIO 'ompan: la ·t .July brought out the TYPE

,).)' muteur-B. nd 'Yav 1Il tel' in , hich the accurac: of
calibration wa O.2l5 ~o 0\ l' all five of th hi h-frequcncy
bamL. By th ue of a tunin cr eondem; rd· 'iO'lled lo
preac1 the band over the whol 1 0 degre 0 the dial

and by th addition of a. peciall: con tnl 'h·d n 'on-tubl'
J"l' onanc indicator, an In trument capabl of unu ually
pr ci - work wa' provided for the am teur. Later on
tli 1I1·t '1'. w l' calil ruted in fr quenc)' in tead of wave
Ipngth and h' official title wa chanO'ed to '~\.Jllat ur
Band Frequ ncy .Meter."

:Many u 1', in peri nc I in makin a frequency
III a ur m nt upon an 0 cillator, failed to ob l' e th one
rule that mut b followed when th' met l' circuit contains
a ronanc indicator: the coupliu cr b b\ nth 0 cillator
and the m t l' lIlUt b k P v ry loo~e. n many low
pow 'I' 'd tran mitt r. 100. coupling could not b 1Il de to
give an energy tran·f 'I' .ufficient 0 light th neon indi
cator. The conpling w uld th n be tiO'htened, but the
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where they cun b mad to perform ati fa torily. Most
of th mare "YIl h1'onou moto1'-driv n one-gen rator
y'tem and ar; capabl of being dined to give nearly

any ratio of motor to nerator fr quency.
Til harll10nic amplifier is de 'ign d to di,tort the wa" 

form of an alt matinO' v Itag imprC' d upon it input,
a a result f which harmonic of the impr ed olta e
app ar in the output ·ircuit. IL ]Ia he advantage of
bein quie'c nt· that i to ay wh n the applied volta e
i removed, no voltage of any f1' quency app ar in the
output; th only po ible output fr qu ncie are, there
fore, alway integral multipI of th applied frequency.

n non-lin ar vacuum-tub amplifier i a harmonic
amplifier, at 1 a t to a certain xtent.

ReIn ation 0 cillator utilize itl er the 'ut-off" 01'

the ne ative r' i tance charaeteri tic of uch device a
neon tub carbon ar ,and the u ual form of vacuum
tubes to u tain 0 cillation in a circuit compri ing a
dir ct- unent ource, re i tan e , and conden er. The
output of uch 0 cillator i rich in harmonic. If a
econd 0 cillation of high l' frequenc be inj ct d into

the circuit, th relaxation 0 cillation maya ume a fr
u ncy which i a ubmultiple of the injected frequency.
Although th n on tube i. impl t, it control by the

injected volta i not a table a that obtain·d from the
multivibrator. The control of a multivibrator i not
affe t d by variation in th maO'nitud or fr queucy of
the inje ed voltage or the applied volta e on the tube
ov l' rea onabl wide rang . Thi inh l' nt tabilit of
the . tem, together with the comparativ ly lar e output
it i capable of d livering make it an e cell nt frequency
com'ert l' for a multiplying or a di idinO' ,t m.

By overloading, th output way form of a vacuum
tub 0 ciUator may be di,torted to produce a l' lativcly
lara numb r of harmonic, th~tt i mayalso e op rat d
a a frequency multipli r or divid r und l' h ontrol of
un inj e L volt 0' • ho\l' v l' the control i Ie table
than that obtained in ither type of relaxation 0 cillator
pre"iousl . m ntion d.

The practical importance of the ytem outlined above
may be ummariz d by 'tatin that ach i capable of
bing operat d in uch a manner a to deri" by fr quency
divi ion, from a hicrh-fr quenc. working t, ndard low l'
fregu ncie" ,,,hieh ar uitable for operating a counting
mechani Ill. Furth 1', clue to th larue number of harmonic
frequ Dci ill the utput, it i P rfectl~ fea ible to com
bine the function of th cony l' ion equipmC'nt with tho e
of the timinO' . y t Ill, in a inal a emblr, by frequency
l11ultipl ication.

III
Th forl'goinO' utline Ita nc'c' arily been brief, but it

ha emph, iz d 1110 't of the fundam -ntal concept involv d
in fregu ncy mea ur ment. Here it may well be pointed

out again that the y tem under di cu sion ha been a
perf etly r 'U ral k'l Lon upon which the clem nt of
xi ting and proposed . y. tem may h drap d for a y

da 'ification. ~10 t of the important ystem clement
ha"e b n m -ntiOD d for the purpo e of hOI ing how th y
fit into the complet tructur, but for detail d informa
tion on :p cinc 'tem the reader i, l' f 1'1' d to the
pap r' and bihliographi appearin in the Am ri an and
forei n technical periodical (the Proceeding of the
I. R. E. in particular).

A Better Frequency Meter
for the Amateur

( onclllcled from page 3)

qu nc m l' i· next coupl d rather 100 ely to it. A' the
frequency m tel' dial i wun pa t the frequenc of the
tran mittel' a change in the pitch of th b at note can b
heard in th t lephon l' c iver. The couplin b tw n
the tran mittel' and the fr qu ncy m tel' i th n loo n d
until th ariation in the b at not b com almo t in
audible. The ettin of th frequ ncy m t l' at, hi h th
b at not chang in pit h i th fr quency of the traw
mitter. "' ith thi method it i' po ible to check th
meter again t tandard fr uency tran mi ion from 'uch
a tation a \' Y.

Thi rai the que tioo 0 the a' 'urac of the TYPE

55 -P Fr qu nc det I' (the type number or the new
meter without a n on indicator). It 'alibration in the
laboratory i made to within O. 5% but h w long that
accurac' can be maintain d d pends in large mea ure
upon the tr atm nt that th in trum nt rive. The
TYPE ..' 4 Pr ci ion FI' gu n)' 1 tel' co ting ten tim
a much a the r:ryrE 5 -P Ideri calibrated with the
ame accura y hut it will retain that calibration

longer and, b cau. of i micrometer cal, be capaLI
of a mol' preci e ' tting than th little fellow. 'l'he TYPE
55 -I M tel' i careful!. pack d before hipm nt, and,
if it i not roughl, handlecl or Ilbj ed to extreme in
temp 1', ture, the original alibrationhould hold do ely.
~ven the alibl'ation of the preci ion frequ ncy meter

i guaranteed for only ix month . and it follows tha
the Ie turd. amateur-band frequency m tel' should be
h cked by ref l' nc to the tandard frequ n tran. -

mi sion or l' turned to the yeneral Radio Company for
recalibration at I a t that often.

Ther a1' fh- coupl ing indu ·tor f our of which ar
wound on bakelite tubing thread d to in ure that the
pacing h tW( Il turn remain fixe 1. The 5-mcter in

du -tor i' a imple loop of heavy bra" rod. The TYI'E

55 -P Frequen y l\f t l' i hipped in a trong packing
a e, in addition to th Lorage bo suppli d with the

in hum nt. 'nch one i individually caJibrat d to with
in 0._.5%.

It price i .'1 ,00, . '2.00 les than th old Tn'E 55,
_-eon-Tuh :.\1 ,t '1'. The code" ord i.. WO~L\X.


