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OPERATlNG INSTR\lCTIONS
FO.

TYPE 620-A
HETERODYNE FREQUENCY
METER AND CALIBRATOR

f' A';'1 1
D!::r:~,: ,T: ' .':

a",:jjG-frwl' ?~~y ,,,,.pun,,r r",;)' olAal.n1.T1i'
no,,::::; betw'.'0h t.!v~ !1~t()!'iJYllF '-. ,,': the C-Illi
':r"t.c-r "1" ",-,t-",,->,; b<l i';Hff-;;:~::n~ ani \l<\
e_·'~ii'''';. Trw (:eu.,)-().~yr]a may b~ ~6t to any
f,'HIIWll ;;,' i ,', '··he rnrw;e from W to ~J m~ga

c,ydes l'-nj ~n.v sr,''.'!' ;;GITene'j tJy ret.-·
~",,:<e to ".:1(' G"llbn',t(". by harmonIc
meUXl'.is, rreq.,w:·.'i~D tet"'e~n YiJ kc and
SJ(; 10k are ,.",:"L1./ !%M;urej.

TIIF,XT-REAlJ1W SCALE '!'he conderLS~, dial
111 gradua.ted to

rc."d fJ"'ccctlons ot " :mgacycle dt);'(),ctl1,
ti>, i':nella"t d!vbion on the Bcde cQrr~"

"po''Kllng to 0.01 megacycla (10 ~c).'1Jl"

a'~",11l:<'7 Geale on the driving ~f1:\';tt1l;':'7
t tVoJi;(lIubd 1'11d£s ,aach ,mal n m;li.JJl,'Cli yt~1'9l.l

Tim l'Btrument into 10 ;>'\rts.'Each,allXU1"17(lil~lO':l11'V:k':
contalIl$ the cion in. thaN1'OfG;:1 i,nOcycl\l(:':'J1l,,';re:~

h6tilrll5!~l~t~~,p,9r meter, ,covoring tlltl que",;y r01;,a')j')i!Caltl '6li:tt1ng,j;s'glVllnb¥'.
rNH1~ilneY<:r#j,il~jiiti~Q!1bwa9nf,P~~ii',',l;Ji;4>,til':,,,,,, Q; ,ff," 'cell "",i,tell re.aJlng ",1<1 tllll:
it' 10 !'teps; a'bne::';:mIY!tKey'clk phizO'-electr-1 c\-w:",a.,g,:.;,; .·thJ Mal. fOr example, in ,ftg~'
oilctllater for cMcki~ trw f,i1l1br'"t!on or, \ll~ 1 and n,'~re2thil treq®ucy 1S'14.4~

the hetarOdyne oscllhtor; "detoctor ami Ik.' ,

I'Hla::IPL.!1l or OI'l':RATlON

PVRPOS,; 'fhe Type MW-A Het"fcdyn~ ,"Y'('

'Q\!emcy ll,et-n" "'Y' Calibrator i,s
<le"tf;ned rarUc.ularly rOT' fn,qullncy meas
ur~ment8 o'/(<]' " ,'(,foe wHe range, :5U) kl.lp
cycles to ;',',....0 m('i:fic.yccles.

The i"d:.er(;':.:~me trNl'len,::y :"''')'
te,,!e di,-c,-"t-l'Nl-(Jl"g (,v'.'

itl! ruml,,",anta.l fn'r.",-,q' ",'ngfi, wr'lch
n;ak.€5 it ~'H'Y c.oiwf)ni£,nt "', crjrol'lt v, u~'"

Prov!.don If '"'!'.in te,r (:!we-kiM: V,6 ;;c,11
brutJOlI or tl,e h.'t.,,,,o,,y·,,, tc~q,.:",;ey "".'t",
~n t·nr~ ot a p1.e~()-"l~'::'.Tl,: '-'$G111,,'.,,-,,',
Ben''''''' nr tlw (ll,'e,:t-re"'I1'1f~ r''''.t'lre 1\
is very easy to utlll'-:.c, ',"'C!~,,,1.,, owtiw'"
for extending tlie frNj,-",r,,,.y ran,re rc [,,)ti:
lower and );i~;);fir rr~qucnci"n.

PART 2
IN3TAU.ATI ~1

in <ien,)~(>r sncltet~
!.n am,'l\ri~,· .'i()ck()t (on tOll.!}!
In ,~rY"Vil oullla_ SHh-shelt}:
tor uo"ket

H hi I'actiner :lOCket (on ml.iln ahe~rl

ro-"l:k .'iU?i'LY VOl' a,.<; op~rut'l0n connec'\;-
U-,~ irwtr11'l1lint to tllll.ll.5-

vol\. [-:)-&) cYcle maillS: by mean6 of the
at.ti'lchment cord proVl,dNl. 'fo t\lrn-.lnstl~

fM'!L't on, tll!UI'i !'OWER flwitch tc "A---<.;',
f~r hattery 'op~rat1on, eonn~ct bat~

tery lOids t.<Jmu.ltlj);)tnt <::ciil'll!Ctor (at tile
right, "m.!n from the tl"out or the Instru
ment\. ~(}nnect 6-volt ril&~ent battery ~
temlnale 7 an<1 f; (polarity ts IkJt impor
tant); connecc, 1.,-",)-mlt plate battery,
;>os! tl ve to ,enn.lnal H, nef(tltl ve to ttl1'
n;.lna1.1;, (which Is also ground0d),

flHIPPIm LIST With anell Type 620.-1\ Het-
erodyne frequenCl. Meter

andQallbrator aN) p'lcke'1 the following
aCClmsarlelJ and iJparO parts:

1 - InstruCtion BOOk
1 - nS:V'olt Attacl1l<~ent ~or<:J
2 - MaZ4e. 40 Lrllnps (fl-~olt)

1 Box ruses (0.2 amp.)\ for lls-volt"
1 Box Fuges (1.0 amp.)(
1 Box .~uu {S.o amp,) . operatIon.
1 Box Fuses (O.2 alIIp.) j
1 "'Box Fuse" (0.5 amp,) ror ZAO-volt
1 - Bo;i'\WelJ (3.0 amp.) operation.
:0 - i't,lA'i'y'pe 9&", "A<;:orn" Trlooas
1 -Re;I;Ty-pll ~"i4 'Acorn" Tetrode
1 - RCA-Type B4 Rectl.fler
2 - Wult1.lXllnt Connecters

InStall as telloWf,:

9S5 In oscIllator sor.k"t (on end or
cell 'l-3$emtJly)

[:lot,,:
l.at(}r
mil'Etl
bel(}w

1n !filUnUng tlle 9;A crystal 0$011;"
tUb~, h~ certain that the ~lP.t,e ter;'
ent~ro the connector In th~ t)..oc.t;'
the tllbA ~p"k~t.

-l.-
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'Coupling flwmectfons are Dr(',¥
victe4 011 tl1\1 (I"'nt panel l,llld

tt.r'"ugh the lGrt~~,;:o,t (!)"en' fi-i;",
m\:ltipDint com "otc,- C.,n the r-"",r ,,[

the 11istrUllient. for Il'cst work Ii ,';l:crt
wtrB corin'E;ll1;.e<ito the '''li!;l''lund(''i arif'J,l1al
C,l'Id. l,ed f n the VI ti nHy or an 0, CI llator
wUl ';rrovtde ~MQuate ~{)lJp11nr~. r" Ga!!tlS
Where pflf'n\~nant >'<1 rIng is dei!i l"B'J, nifl e()!l
n'lGr,ton at til.!! nw.r may 09 ~tJlizeJ 1;0 a'l
Vl'.~Ulgil.

On QI!Bratiug the equipment, ~art1.G"

h,,'ly 1,n the Immediate vicinity of trnns
'l'Htilni, 8xcess1va COlPl1ng Or strn,\' ptek
up 18 indicated by the phit~ current dr-or
r!r,-" to Inw values when t.>w tr{lmmi n·~,'
1a tUl'1l~;j on. 'roe C(l'JplinK sr'()'il.d !Ie re
duced, or a chu~l,a In lm",tion 0; the ln~

atrument ahould be made, if the Change 1n
plate current 1s morEl tMn a rlffl tellths
ot a' ful 111 ",,.,;;e.f'J.

If excessive Pickup at the fundamen
tal tru(}wncy i'.' obtained and a chauge in
1('cation is not feasible, measurements may
still");,1 satiafactorily made by USIng oor
m<lniC·3 'jnf1tend of the rundamental.

n.'LI;PI·KJ!E8 Tele1'h"ne rec~1ve"$ may be
pLli:.,ed 1n at the rl'Qnt pan

i,l., e;U:Bf at ti,e tillephDnEl jack (',r lJ...~lng

~ ')R pl"g "n rh~ Jack-top binding lxwtS.
1'",. pi;rmane,,', wl.!'!ng t.he connections at
the u'~r :n\llt.ii-,-Int. Cl>nnect-or my he- used
('-""d"al", W-.ll cf Hrt-han(! plug, seen
ft:.-.% ,'['o"t -,r !,,~t.~"s.e,-;ti,

Ft.HT 3
F'REQUE:iJCY VEAS'TRIJlENTS

Slmllar:q, it . the heter<)(J;yful :t\i~\ting
were higg, the true frequency would be the
ioo1cate fl'eQueney ~ the hetertxlynll
correction.

lJj,:ABURIN:J AN UNKNOWN ,'or example sup-
,~QUENCY pose ...zero ..,.. b0at

~~::~~J''-Z.:~~1!~~!~~i~!~
tlwn turned on, and tile heterooY:le clrecll:ed
at tll(\.!W\\'T(!;-;t ,cOJlvenient harmonic point,
say ai1i$.&JO~. Let the cheCK rt>aqing
tu.ry ou: tO~e'1(;.48211c. ahowing that. j;he
:1etG!'odyne re'wl1ng i8 ~ by 1e.-.5PO
16.48.2 '" 0.018 Me. Consequent~. the .1J.I:"
dj.cated froqUency Of tha ullknol'lll1.s- .~.by
0.018 lie, so the true frequenella 16.613
+ 0,018 '" 15.6<31 I.k. '.. '

W!,Jle 10[;n'.'Jctions ar~ elven t;elow for rl?
alli·;nlne; the heterodyrw frequenCY meter,
it "\11 be round more Conv(enient 1:0 ,:Imply
GnTect t.he re'l-d1ng of tile h"te'·o;j:."Hl to
;:i):~pa(tsate for tile err<:lr, unless· ti·,e "''l"()r
is "mw'Jally l.arge,

In the ca~e where
it is desired to
seta local oscil_

lator to a apedtic.treq,\wpoy, thehete~
dyne may be. eat tothlstrsq,ueney lnaq'"
vance. TM oscllJ,a~Ol:".lll61.·t6:enbe var.19fl
until Zllr<l beat i5ii6l;1j;$inoo.:::F<rr ~l~~.
suppose it Is Qeslredc l;9S(l~~ oscil'iatliT'
to 18.631 Ik; The l1e~ilr~,ls <;l1ecll:i¥\
against the calibrator at thacnearesti'lon
venlent harmonIc, say IB.500JIe.Le;ttha
check: readIng bll. 16.462 tk.ali~,ng .· .. t\l!1P
the hetaroctyne !'<lading 1s l2:!'bl: li3c.SOO ......
18.482 '" 0.018 1!c. COiJll!H1U6ntlY.,tlNhet
erod;yne must be set 12::! by thIs sJIIOunt

CH~Kr:N CAU.8PAT]!i\ :-it,e,'i! t Ls ""'''.! rei';
to <;Led'_ n,,,, !:et

tl'odyne frequency meter calirJ)':";;]O!1 Or! any
range, slmply tLl'D" t.ile CAL g"''It.ch to "ON".
The e:ryn.tal oeclllll1:c1.f plate t\H'r~nt 'Is ~n

ilJ<,futect Oy rhe mete,' "lien the uwl Vh bel."w
tJlilIDliteri8 thrown to the CAL ~\!"lition.
rt'-~pij' cr;rotlil doe!'! n,)t o"'dllate, the
P.li>:tt<9WrOlltUlilter will rNv1 ahi\lt. Z mtl
1:lempe!'eS) wher; the erystal N3dllntes,
the' reading 15 a\)(·,\lt. l.f "11i.Uam!Jcrcs.

,\t eRe)1 end <:;f "he -". ndwne" ,,,nge a
loud beata"aJnut t.lle callbTatol' "'Hl M
Mar<!, CQrN1('lIlOnding to a heteroG:yne tre*
fluency ot an integral number of mllg<lcyclef1.
F(lr example, Or! Co11 17, such lO\ld points
aft..t1)und at 0 and 1.0 on the (Hal corres
pond1r«'to 17.0 and 18.0 me~cycles,

Intermedirote pdnts, where thll beate
~te not as loud as the prlnclpal,1:I..m;te lftIjn~

tion6d nb-ove, occur at. tleveraljXlints
Itlong the Beale, TllG$e intermediate points
octur-wnare a lllimol1lc ot the heterodyne
bea~s wtth a crystal ha:rnv:mic. For exam
Ple, the second harmonic gives a zero beat
setting at 1/2 scale, or 0.5 Me; th.!;! third
harmonic gtveB zero b~at points at 1/3 and
2/3 sealn, correapOl1ding t¢ 0.3<\ arid 0.13(\
~; the fourtH hal1llonic giV08 'ppj;rrts at
0.25, 0.50 aod 0.75 Me alld $0 tiri,'JI'1gure
;; shows where these hanronlc 1lO1ntS:a.re ot
taIne\i, the l1lllllber ot the hUrlXlnI0 and the
e.mct freQuency, for harmonics up to the
10th.

It shDuld be nntaG: here that-the!:!.1!d.
readings tor- these r-,armonic PRints ,are the
same on lin 0011 ranges, wMeh makes it
-very convenient in checking or in inter
pol(iting.

'l'l'a diftBro~ce 1:; retid1ng between the
hsterodYllll and the crystgl cali brat-or fre
q\lfmey at any Doit\t where zero beat l'lay be
Obtained Is the error of the heterodyne.
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E:ITENSION 10 !..OWE:R
i'RE:QU<:NC IES

Whell ~asut:l:ng::t'~

queueIell'b&~OW ,~~
rumIWlental,~e9!

the heterodynit frequency meter,. t:\lli &ctllal
IllIHlsuroment is made at.a 1:lll,l'!n()n;f~":,,f'~hil
unknown frequency. It .. ~,;sut:t~Blent1y,

strong signal Of the unImCWl1~wJlJncy,~~,
appl111d to t.h& COUPLING t-ilrmlnala,!i2rmOlI-"
Ics will be gonaI'!ltsd in thed$;:w~~~r"
itself. W1th we:ak signalS, hOl'lil~';',~:·)

external means of haryaonic gone,rat1:¢li;:1111,isy'
be prOVided. In Fi~ 1i Il,re ahQWl,l/:tt¥!
sub-harmonic thlQuanqrrllugfHI'of thBliiI'~j\
erodyne frequency mter. rlltlgoner-aldlfO;:
scription of the chart fOl11lfjsthat al~

ready. given ro;rF~IRl!'l;l 4 rrom.~!,16 chart
the appropriate sifimu.lt.1pl~n;\IIIIlj~r (sub,;;

'hal'lllonic nUJllber), the cop fli'Ii~Ch sett;1~
and approximate coMenser, $$tUng ..maf~e
found for .tre~nCle$ belOl\' theran'ge?#
the heterodyne- :t'roQUflnqr IIlElter•. ~'or ex~,
p1.&, suppa.... the Iletttiiga or tha heM!:.... '
dyne aro .desire(1 for II frequency ot4600'

EXTENSION TO HIGHER
mqullicIES

ter1llft Figure 4 at 60 on the treQ.uenCf·
scale, an intersectiQn on 11ne·3, CQ11 19,
condlli'leer maximurr, Ie tOUlI<l. Progrem,lng
rurth€r UPW6M, an !nter~Ntlon on line 4,
Call 15, condenser zero Is obtained. Sind
lQrly, line 5, Coil 12, condenser zero,
line 6, CoLl 10, condenser O. Anyone of
these settings gives a r.aJ'lllOlilc at 60 Me,
being, respect!vely, the 3rd; 4th, 5th and
6th.

The lowest harmonic would in this
ca.se be the third. The unknown frequency
1s then 3 times the frequency or the het
erodyne. (In this case :3 r. (19+1.0) ~ 60.
It the harmoniC beat agaInst the unknown
fell at 19.78 Me (instead of just 20 Me)

In Figure 4. are the han:1onic freq\1(lnCy woUld be 3 x 19.7B
shown, on !I. .logar- ~59.34 Me.
ltllDllc - scale, the If no idea Is had or the 'mlue of an

froquency ranges covered by each hannonic unknown frequency, the pTOcedl.lre Is to
of the heterodyne freQl.lency meter from 1 start a.tthe high fregl.lency end or the het-
to 20. &:;ch rnn~e is shown as a. horizon_ erodyne range and note thll successive set-
tal line, too lengthB of the 11neS being tings ot haI'lllOnlc beats ae the frequency
constant, sincJ the percentage frequency of the heterodyne IS progressively reduced.
CnVllrage d ea~,h r~ng" is the same. Then with the con and ccn~"n"er settini«!

On each line are marked 10 Intervals of the highest frequency po-int, en~era

correspond1ng to the 10 coil ranges of the hannonic 11ne; and search tor the next
instrument. The Interpretation of these er settings on the line
co11 range marks will llgree with the en- the one entereli. It a
grav.1ng or the coil switch it the first IB the£n:"er 11ne was en
call1id 10, the second 11, and BO on UP to up or'"down a line and try
19. l'he last mark is then 20, whIch repre- than two settings ot the
sents tll~l11l!;hest freq\lency which can be obtaIned, ~reement i;llil)!4'O:~.:b

re~R~~~~,,!;~_;~.J~~.. , .•<'iI~y'iOOVl:l''''Wiirci' ",eyery line el't'l9'B~d. This.1~ sl1llll1y anothsr
..." " .."'. ....... ~~ way of ,'ten_log that tllB ~U1l:CesSlve fund$,':'

to ti,e point I'tlere'the desired trequenc:; mental freQuenCIeaotthe');~,~eJ;(l~tl",a~:n
Hne crostes the hannonlc range line. At multIplied by the cor:rect'l1a1'lmnlC'~,
the Int",rsection read off the nUIl1ber of must give tM same answer fon thelil'lknuwn
tl'la harmcnic (which Is the number ot the freqUenCY' A QUick test on t-hll!lg(me.W1l:1;
l1ne), the con range and an approximate generally fix the correct harmonic 11,~':
Indicatior. of the condenser scale reading. bern much l!Ore quickly tha,;! numer.1eal:tr~!"
For wrample, let the desl re,j freqllency be als.
25. Ye. Er.terlng at 85 on tnl:i';' fJ'equency
scale.. iJlOve llpwllni mEeting :l,!rie 2 at Coil
12, conder",er approximately 1/2. 'The de
aired fl'lI<;uency i" thon obtained when the
heterodyne is "et to Co11 12, with the con
deneer at about halt-scale, usIng the sec
QM IlaI'lllonlc. The harmonIc number bllIng:
kl'lown(in th1s case 2), the enet setting
or the ..heterodyne is 25/2· 12.50 Me. ..

Iri,e:ktenai:ng the rang./lo to higher fre
4ue:n~1~.it should be noted from l"1gure 4
,~Mt·tli¥gall1. toward higher frequencies is
0bta1ned·onlyat the hIgh frequency.ends
of'tltD '. ~:u"!IlOnic ranges. .COnsequently, to
!!f!t:i,the::101fflst ha:nnoniG.in a given' h1gh
tt'flqtll)1lCY lll'*!lUTement, iil'ffll¥1!! USe as Mgt!
a' fundamental ',frequency as possible. In
s&j!.t:c;h1ngtor)}.l.!f 'unkno,wu h1gh frequency
all'!aY$ ,stEl.rtW.1th the heterodyne se~ Oil
C,9'~119:W1th the c.ondewer at 1.0 (20 Me)
lPl4PrQ~,stpl'laro lower frequencies un
~fl'z,("-ro;~t'Wlth th& unknown freQ.uencY
tiil,1I1ckec:l:1ltk For !!"amplll, auppo".. "f.r.~
tt!t(ltl<lynear 60 Me 18 to be mea:,HJ1'6d;' Ei'i'-

tl"Olll too deSired frequency, 01' at 16.631
0.018 '" 16.613 Me toobta.ln the desired
frequency.

81mi:arly. tr the heterodyne reading
WOl'll' )l1.gh, the heterodYne must be set .l!.a!!
fl'Qlll..tne desired frequency by the amount
Of t.l1e'eorrect Ion.

USE OF HA.l\IDNICS ThO principal use fer
harmonic methods lles

In extending the range of the l1eterodyne
frequency rilI:'ter to higher or IpWer !reQllen·
c1!!s. 1n t1(is equipment ell'U'Y ettort has
been made to make this ha.monic extension
as simple alld reliable" possIble.
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f(,,,r.d that i:'ilre than
one ~ero beat )~!nt will be found on ~ gIV
en con ·range. I!' Uw readlnfis at two
successive points, cOl'rectl?d for a~y n'r,
Qlwncy meter ~rrQ)'"G, be noted, the~ the
differf'nce between them tn arproxlmatel.y
the mlknown fUrl(!amental frequNlcy. Hl"h
this approximate valw~ Of th'" UnKmiWl1 frl?
quenoy, it is easy to determine d~~ number
of the hafl'>OT\!<; fOT ~ny of f.he zero beat
pointe w"rtlch may be heard on the Vil'en
coil Dr any ather coHo

\-Ihen the unknown frequency :" I'nl"J
low, sevenn zero beat point", will tJe
f0\ln(1 in one co11 range. In thi,'", case,
taKl11g the dlfferetlCe betwel?n t"~) SUOC{",S~

I'le zero-beat sett!n;;s can (1nly giv.ll an
approxl!l'.at.:. 'lal,,(,' for tl:e unknown frequen
cy. It iB ~u1'[jc.10ntly good, !1<lwe'ler, t<l
permit the ~!am,()n:c numbers to be d1lter
mined without amblguity~ KllOwing the. num
bers ()f t.he harm",ntcs corresponding to any
zero bmLt point, 1.t f3 i'ossible to ImpTO',,-e

ki::. Ent1lr1ni!; at 4800 kc on ttlOl rrequ~ncy

S<;:!I1a, move downward meetlllg the '&'ct sub
h,H'monlc line 3c Coil 1.4, ';0nj"ns~r 1/:0,
and, next below, line 'l 'J.t coil ,9, (Qrden
SOl" 1/4.. '[11~ "actual Hlttlq;s -"0l11d be
48()O x :0 ~ 14,400 kC or 14.40 Me and 4800
x 4 ~ 10,200 kc or 10.20 Me.
l In measuring an mlk.nov>11 frequency 1y
Jng b~low the r'lnge of the hetl'trod)lle, al
ways start wi th the heterodyne S<lt at the
lowest frequency (10.00 Me) and progress
toward higher rr!lgu~nclB8 urltll Z~ro Deat
wltll t.ile unkl1Gvm 1s obtalne<jf, to make US6
of the low'O§t subharrnon!t !1U!,1bel' In a giv
BTl meallurement.

It 11.0 idali or the value of an lmlnw\\1l
frequency Is had, t;;e procedure is to
sta.rt at the low frequency end or the het
erodyne range and note the sUCcGllOltre
lminti! at Which 2,01'0 "~"-"t Oiln be olJtalned
against the unknown, as til€ heterodyne
frBQIWIlCY 1s (ll'ogl'essj\'el:l inoreased. Tiien
with the cell and COndenser ",,,tting8 or
Hie~ frequency VlJint, Bnter 0'; a S110
hannulie l.tne ami ,Jear~h .for the next Iligh~

£!: settinEs on the Une irnmectiately below
the one entered. 1i' a"reem,mt is obtained
the proper 1.in~ '.'1«0; entered; If n·.:.t, move
up or dGwn a line R'Y! n-yagain. If more
than two settings or \'he 1",,,eN(lyne were
Ql:rtaltwd. agreement s!lOuld be Qbtained tar
¢v~ry line cTOEsect. This ts simply another
wa.Y 'of stat1ng tt.at the SUCcl?ssive .runda~

merital frs(peTIctes 0f t:,,· f;eV'rO'lyne, each
divided bj{ the correct subilarmnr..lc number
must gi vo the same value ror the llllkllown
fffiquency. A Quick teet or, the fi;:;;ul'e
will generallv o:i Vii> the cor,fect 8ubharmon
.I.e .numbers much more ClCllckly thaI> ,TIlimeri
ciil trials.

I NSTRtlC'!'IONa'lltiRAtttllillNG
~jtTSROJJYNE

PROCEDtlHE FOr; VERY
LlJl< li'REQv'ENctES

fin· treque:wJes be
l,.".', 1 1e1C I t Will be

;hs accuracy Qf meaEllrement b,Y takit1li tr,e
difterence in frequency of two zeN beat
points ,"Uci1 !li'~ 0epart>.ted by several har
monics, n\0~ dl'dd'lni); ti:ls 'JiffC'renC<l by
the numb',,· .:.'1' '1ll]"monlc l.nterval$ t"t-I'een
the t\\1.) cb"~"vvj '!'ero bea1; points (or toe
(llfr",)"{,,'''~ in ti-,e )mrmoniC E',l"',bers of t!',e
'''''Q mr" beaT, TXJlnts).

,'0, ('x~,,,p1e, a low treqiW!)Cj f,' bein<;:
mBn,·urBd anil on ColI 10 "ero bNlt points
are observed at U.127, ().374, D.621 and
!).iYV on the ("'Menssr scale. Tlw differ
enc" LetWGc,r; Guc'te,ssJ I'e harmonICs tll ;).247
Mc «,.p Y.c) "'hi"L In tM apPNxlm..'1te valu$
ut the \m\';nQ',"" freq"enc;:. 1'he frequency
Qf o~:e flr~;t zero beat. point is 10.127 Mc
wl,lci\. ,cHYldf'd (y ::'.:<4.7 Me, tile El.ppro~d~

matc· (I,mOarr;ental, ;,;!,'e8 l.J.127!O,24? = 41
for the hannontc n,u:;b8r or this paint.
Then the lmrTlOnJe nw."bers of the other'
polntg Elre, by inBpectiGn, 4-2, ,13 and ~4,

respectively.
The fundamental fre'1'~en~y ,ny tlwn be

zlt'tennlned by dfvj,ilW; the r,e(ju'.'ncy of
any zen, bl1at pOlnt by lts 1:a:"",'<c numbel·,
10.12~,'/41, 10.374/42, lU.621/"3, l().8("~!/44

etc. glvln;;; O.2¥1 Me or 247 ke 'fo, U!6 Uli
known .frf'<j\lency; or tile unknown fT8'111''''6y
may be found trom the dit'rerenGe in :fre
qu&ncy.-of any two ~f'N beat points, thus:
1') ~B~ 10 12- ".,~,"44" 41 r ~-"3 ~ " 0.247)i.e (247}::a).

Fiictory ad~

.1'~~tmontD "f
the valu':'10 ".r

ind~ct"n,~e, .fixed capacity an'! var1Clt..Ie
Gc'>".lci"tY nre u'"-,;" ;;0 ma)(e the ca1.JtJratlor,
e.i;:rH' ','Ii t!1 PH> ·jla.l readings. Ordinarily
n,e e)"!\)r 'if t.]'6 hften)c!yne will be small
enQCl(;h tila\' ru:' :IC.'(' ,)y,'r long periods Of
ttmo no r0a<.1.1'.18;trr:~nl: :;hould be required.
tf It hf'COme11 neces~nr:l to realiJtn.. tbe het~

emdyne, ;tLe follo,"Jng PNcedure-should bo
i1sed.

If t1w ealtbration si iftn upWflrd on
the ,Hal, w!11le tile >1p" !'mml.tlli; ilSSen_
tially const.ant ;;;!',;,:; Is, if \'Le callb:"!I
tlon reads, ~s..v, 2. di vJ tonrc hl ..:h at 0 a!\d
also 2 divisions hl,~L at l.Q on the di'll)
adjust the zero capac1t.y for tile part1C(l~

lar range involVed, increaBlne Uw capaci_
ty to bring the Call!.\ratlQr. lnto Clgr·8Br.lsnt
with the Mal, (If the ca1.lbr-ati"i] tH low,
decrease t.!ie capacit.y,) kl a procaut:lon,
after making this. adJ~stment, Dhf'ck the
span to seo that 'ealibra~iQn a'!nos w1th
:1ial reading.

~f the spar, is not correct, even
t,hou;;:h tile cal1b_lon t,\O.y agree wi no the
dial rNldlngs at une end or th~ (Ither ot
tile 'l1a1., prQC'Nia as follow,,; tf the .spar)
is too small {that is, one megacycle OGCU
pieS;;: iargBr £S2£t1.on Qr the dial thaJl the
space l,e1;weel1 0 and l.G) decrease the 111
d"~tance for' "he partlcul~.r..ramW lrwolved,

-<-
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",j' "urn!ni~ th0 helt-h~ad «',iju0tln,-; screw at
,:he rear of tile cd1. It -n,« core 1s
,.,laln :n6t".1, t,n,{ _~',lL-'htl'/ 10(1 Ow ,L.:ht to
lfCr,,'W') indllct."'''" .• Ie t::,e. "nl'('o i,; pow
,joj"Bd 11.':»), t~rn mli.KhtJ.·,' tG ti-,& lGft to
JBcreB861mlw:tance. An'ir- ~(jJ;;ct:ng in
d"ctanco, checi, the ccdlb""t,l"'\, ,10
Wst C'{P""~t:", 1.f r,U:BGst-.ry, 3B ln8tr;cVe-.!
in prechjfn;; parr;Vi"C,pii.

1.[ tlH.' qa" is too LtifB (th"t L,

one TI'or,,,c;,'cl& fJe"u~jes a ".",.,11.", 2o,tt""
of the iLip"l tlvn tlJ, ""'i( e twt\%en (1 an';
','.1) lIlQfO~,SO th6 indu~tI;ne<i tot', tl1!L p"_r_
ti.c\,lal' 1:ilnre 11'.'101%'], bo' t\\rnlng t.\1'O \\1'0>;
LW,j ndjuroth,; S<;I'ew at th" Tear' of the
c:.,n. 1f (,he C"T'0 15 plal.n m€t.al, turn
fL,~ht1y Hi ~'e h!'t to increau", lnduc
~. Jr U'J core G17ow1e,ed iron, turn
o'li[\htlv tc_ th" drJit lO ln~rea"e i~du,,

ttmce. AttBC ll<l.1I:H;;In;; inductance, che~k

tbe c'd.Ibrati»n, and "<lust·"apac1ty, it
,)('ceseary, an ::wln;cted above.

'l'!w ;x}sltjr!l1$ of the eons and con
n"nser,' fGJ' a(j.1u.stm~nt of the VE\r'«!US

nm(e1, an sl'lOwr 'ill figuNl 13.

A!TL1CATIOIJ(;~ The 'l'YPI; i;\?j)-A H0teJ'o.iy:w
Frequency Muter "n':1 '>,J.i

brdtoe )W2 ,'''cil ,1 wIde fi'Jld of '-'sef"l:w.%
t!tlt no COiTlplD":.D lr,,·;tr\ictions for nppH,~a

Uon Of tile i"ntru,""nt ln any givon prot>
lorn cnn Do g; ""'·l. 'fhe following nuggeC\
tions lii;,jJ' pro'lo :idpful, in thOfO c'a,mi!
."hlch ari;stmHtlrYI 'iM<u:rwSQutiHrtM;
:1M may m,gg')i1t nuttal>le proced :re·,' in
otho[' probleITll'.

)'0, "l"'lmlcir.E !11;;!1 frequency tran,,
mitters, where ttw !:et"l'Nyne in lou,ted
In the trnmndttiq; room, Or ?t l,}·",t in
tlW immeuiatQ 'iinlllity Of Uti.' (,"f""~ 'nitter,
g('nerally no ,1ponip.l c0'"pJ.lnt f:"'(,[;,', 1.s
net,,~~Jrj.:ry. ;, "hc<,": >,,;,,.; C0nn",ctea t() the
upper "<lO!,lpUI1i:" p,Ht ell tile panel Of the
lleterodyn" will 1n",'8(\8<-1 the pickUp con
"ider,:dlly.

,'or low freQuoncy tr"m;mittorc;, par
tIcula,ly wi:Bre 11nrmonlc nupprem;or dr
ouits nrB mnployud, or ','t,ere tJ,e trane
mitter in very weU 8!'i2l!1[Jd, it may be
nenessary to m~tend the COLlpl1ng wire In
side ot the trdn3mIttel" Ghie1d to ol>ttlin
,'u!i''icient pickup, particularly if a lIigil
h,,-rmonic must be used iil the m'*i.S\ll'&ment.

-s-

Anotnar ia8thod or obtaining a :i;ignal
strong enough to 00 mousur&d is to liSoail
"w.ll1,"ry Q,"~IJ.htor whose runda"'ent",l is
set tc l·"l",O:lJ.0 of t,e tr~nsmittt'r fn!
q"~ncy, '''-rid to "",n"uru a ha."1l1onic of this
o"ciUnt,or.

In mo,,~ucing ultr"-lltgh frequency
tn.m:mHter,' lonltnti at S('ITle distancD trom
tho hekroi:ly~,e, ''In expoc<ed cOllplillg wire
or ",oall ~nton.na hr~s mads it POi;3j])le to
m~;",llre tlw frequency or a tF!.flSlllitter at
r; dil1bll':e or 11,-,,;,rly or,e-haH "Ille. The
'j·!>;t',nce whgh 'nay be covered in such mBf,,,,
urcment,,) ~ji1.1 aerJ!lnd greatly upon tM p'lI'"
(,.,CUL,r localIty, the freiju(Jflcy !1M tile
power of n~msmltter.

In ch~ckip.g lliltomobllc tNmmittors
'-'-1'01 reeeiver~, lt hall been found ~onven

ient to put u.p ~. CO~pljng grid Or zig-zag
over the ~pnco in tmich the cars may be
pm.'kod during te,)t. 1'1w coupling grid is
~onnoctsd to the upper coupling post ot
the hete,<Xlyne, Which may be located in an
1l<ljolning l'oom or buildIng. VOl' totiven
lunGe, a J.on;:; cOrd COlUloctl>(j to th~ tale
phone binding posts n\8.Y 00 led back into
the ~.rm1. wheee UW tars 'l-l'\~ parked and
ter;::illatert illtl J.oud speak0r Or t£l10pholles'.
Tho opent!!e adjuJt,n" the transrritters
th$n ~j,lilJ:lly a4,lUCit:" for zero boat.

For checking o13cllLJ-tore of 10\11 har_
monic. contont ,u, wf'll a[; rOlatively lOW
output VOltago, puch as sIl!;rJal gen~!"J.tors

(.WAich ~180 nor'",.":" n;.n", veey l.ow .out..,
put .jCi~d'-'-L':") best rusults are- o.btalne.d
by couplin~ th0 "hIgh" e'lJe ot ttl" out;pii.t
cO ths "pper coupl1ng post. 'rhe f.\ttenu.a'
tOl· ""tUng should be for n1IlximUm voltage
'ind ",axImum impadarlC6. Shielded eablll(\~

or other hlgh-cape.city devices should not
be ,"";ed. In those cases whera a COUpUrig
rod antenna ie< pravided in tho signa1:·g;iij'.-:
er-,jtor. ~orJ!l~ctD<i to" pOint of compa~

tively hIgh volhge, the coupHng w:r00t
the h"tcrotiyne ,my be brought Mar Or
wrapped a:'OUl1d the rod. In some eases,
pal'tle;ulac.ly nt low froqu£lncies, it is
'nec-w,,·,ury to use an auxiliary osc:llator
or oscilhtlng receiver set to the signal
g,,;r:erator lIS a source In oeder to obtain
sllfflc!ent harmonic output or sllfticient
output vOlt"ge.



GENERAL RADIO COMPANY
;: = :: : :

noURE 3



GENERAL RADIO COMPANY

I
I

I



•

GENERAL RADIO COMPANY

•

•

•
•,

, ,,
; "

- :,
.' .-,'"- : -..

',~ -~-:: .. , .

. ,

:l, ,

, .

"T' .,. .f +l,;l~_+~"" ',' 'JTIttI':,':i
.t' , .. 'J ~ .' tttm . , ". .• • • • \.:; •. 1.- : : ,. • ,_ ~; ~

, ':1' Ii' ,"g' l' •

'TO' ' l ' ..-n-'" 'r ...
•..~t ~' "n

fIGURE 5.



GENERAL RA~~O COMPANY

--

FIGURE 6 Location or CoUs and Co.....,,,,llll5eMl

-9-

• 18



GENERAL RADIO COMPANY
" s.

.,-,

.j" ." .~,~ :,.

• •
~- ~, - -

,
o

,

! • ! ! ! !
• !, ,

•
l

"w"0'

-10-



GENERAL RADIO COMPANY

PAR'l'S LIST

COND!~J£8RS RESlSTORS

:0;-1 ~ Type 010-450
3-2 ~ Type 139-335
3-3" T,'re 33%
13-4 ~ Type 13!i'-K">3

It_I" 0.5 MA
B-2" :3 M"O..
R-$ " 5O,OOOfl
R-4 " looon
1\-5 " 4 Un.
1\-6 " 4000,(l
R-7 " 7000.0
R-8 " 18.000.(\.

C-l :}620-350
0-2 -
C-0 "20 UU!
C-4 '" 5 UU!
8-5 "0.0002 ut
C-6 "O.OOO'i! Ilf
C-7 "0.0002 ur
C-8 "1.0 ut
C-9 -}
C-lO : 420 uu!

C-11 "0.01 ut
C_12 "5 uu!
C_13 "5 uu!
C-14 "200 ull!
C-15 "0.01 W'
C-16 = 250 uu!
C-17 "10 uu! ± 20%
0-15 "0.0001 ut
0_19 "0.0001 ut
0_20 "0.01 ut
C-21 "0.001 ut
0-22 "0.001 ut
C-23 "0.01 ut
C-2A "0,01 uf
0-100 " 75 uut
0-101 " 75 uu!
0-102 " 75 uut
0-l.03 " 100 UU!
C"':l04 " l{)O uut
0-105 " 50 UU!
0-100 " 50 uur
0_107 " 50 UU!
0-108 " 50 uur
C,,:"109 " 50 UU!

'1'-1 ~ Type 954
'1'-2' ~ 'l'ypc 955
'1'-3 " Type 9G5
T-4 ~ 'type 855
'1'-5 " Type 84

-11-

tel
1.-2
lA
1,-4
L-lOO
1.-l01
L-I02
!,-lOO
L-IO<
L-l(){;
1.-1011.
L-IO'l
1.-108
1.-109

INDUCTOl'lS

• Type 620-36
~ Nat'l 100 Choke
~ Nat'1100 Choke
~ Nat'1 100 Choke
~ Type 620-310
~ Type (;20-311
~ Type 620-312
- Type 620-313
_Type 1320-314-
~ TWe 620-315
~ Type 620-316
• 'i'ype 620-311
- Type 620-318
~ Type 620-3HI

8iiI1'CHBS
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Tllit'i imlt,ument is rr~U1utactuNd umier tho following 11. S. P!'.t·,mts
and l1ce"'G agre~mantu:

Patents Of the American 1'elephOne and Telegraph Company, sOlely
to!" utilizatton ill research, lmle"t1gatj,,,,. m"-'l(Tu.rumflnt, testing. In_
8tructIQn and development work in purf) and applied scianca.

PatDnta G.llrj patent app1i~utlo!lS of Dr, O. W. PiBrce pertaining- to
plezo-electric crystals and their associated Glr~ult".

Putont 1,542.995.
h,tent 2,012.497.
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