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OPERATLNG INSTRUCTIONS
FOR
TYPE 620-A
HETERQDYNE FREQUENCY
METER AND CALIBRATOR
pc
PURFDGE Ahe  Type BEO-4 Heterodsme Frio amsll fiar nivg i
ey Meter and u4l.Lrator i hahe redyne the call-
degigned  parbiculariy for fregueney messg- the  hatesidyne and an-
prements over yory whde range, 30 xilpe codyme  omay  ba 58t th oany

cyelos Do SN0 mep

ATVANTATES

Proviaion 1f‘
Bratlion of r,iw
ihoLerme of & ,}iavn L'LL
Becsuse ol tha Jiresi-ren .
1& wary eaay To GLillxze o i o
for extending the Lreguansy rasigs Lo b
Lowar arl hlgher fraguancicn,

PRINCTPLES OF OPERATION Tiia  instrument
contding tha
heterading fréguency wmelter, covering the

fmqu&ncy»-
in 18 AR clal
asciliabor for cnaa}ziﬂg, the

piszaﬁalecuréﬁl
galibrelion of:

%rﬂ 1 and Figure 2 the frequency lu 14,495

¢ orapge from 0 g 20 mega-
cunrracted by refs
brator. By harmonis

beTwasr 300 ke anid
MOAB T,

moLg s,
E00 Mo aAre re

DIAECT-REANING BCALE The cordensar dial
1y graduated 4o
read fractions of = megacycls dipectly,
the smailest division on the ponls  corTE=
aporging  to 0,03 mepacysia (10 K?}._f
anx!iiary seale on the driviag shefd ef
Liveby-gyubdivides each main sgalp div
into 10 parts, i
slon ig, t*iﬁmfﬁrﬁ, sk
quenyy top, aiy Bedle ERTing. _
m af t i aell swbteh resding arid Lh
i @ﬁ;‘r‘s dial. Por exemple, tn'¥Fi

the hetarodyve osclllator; = deloctor and e,
FART 2

INSTALLATI ¥

With each Pype G204 Hetw
erodyne Frequency. Mater
and Catibrator are packed the following
gecosuarlen and opare parts:

- Instruction Book
LiS-~golt Atitzehmernt Zord
Mugda 40 Lamps {f-voit)

BHIPPING LIBT

- Hox Fuses {08 amp.iY . 1
: t

- Box Fuges [1.0 oop.) rg;aiig;:g

~ Bow Fusss {3,0 am?'-g : *

~ Boy Fusaes {G,& amp, e

~ -Box Fuses {0.% amp,) }F;refégi;glt

- Box Fuges (3,0 amp.)) :

REAType 955 "Acorn” Triodes
RoA Fype 554 “Acorn” Tetrods
1 ~ RCA- Typs 84 Rectifisr
B — Midtipaint Connectorg

Ingtall as Foliows:

S mat o =l N

-

9EG  In pseiliator
il assemply)

sookat  {on and of

-

tn detzobor sockest
iz oany ar gocket
I oervetal oaclllas
tor aockat T o
o regtifier socket {on muifiali

{on top arf
aub-ghskly

Hote: In mounting the §Bd orystal- G
Tator tuhe, ha rertain chat the slate tﬁ

zinal enwm the  gonnector In the blu“"
below the thbe zpokab.

POWILE SUFPLY Por aeg oparatlen  Goanocy -
) vhe ipstrument to the Lib-.
wolt S0-68 cvoie meins by means of the
attaskment cord provided, To b instrue
HENT o4, throw FOWER awiteh o "a-c®, :
For batBery gperation, somnect bate
tery leads to. muitinetnn softnestor {(at the
right, ssen from the Frout of the Inatra- .
mentl.,  Dounant Sevolt fllamert battery to
termingle 7 and 8 (poiarity is not imper-
tant}; eennecs  ISG-¥0lb- plate  batiény,.
popttlve Lo sermlnal 11, noputive So Yers
minal 19 (wWhich fs als grounded),
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aupling pombctions are pro-
Fided on e f:wmt panel gl

1ey “through  the lefte {aaen figm
#hoatd multipsiont comnector on the rear of

e TRBEramest.  for meat werk a o gbort
wire conpénged 50 the ungrounded  veyminzl
aud- Led 10 tHe  vicinluy of an osaillator
wil? wrovide adeguste  foupling.  in cases
where permanant wiring fs desired, She con-

rigthicn at the réer sy be utilized fa ad-
VENTALS.

On oparating the eguipment,
lariy in the irmediate  vicininy of trans-
sifters, excassive counlling o7 dtray picke
un g Indizated by the platg current drop-
ping o low values when the  Uransplveer
1z turned on. The couwpling shouyid be ra-
duaged, or 4 2hange [n lecation of the v

pertiou-

PAR
FREGUEHDT
ORECHY G DALIBRATION when It s cesdred
te ahesk  the het~
wpodyne frequency meter calibratlen on any

ranke, Slmply throw the SaL swlteh to "ON'.

The oryital oselillator plate current 15 Ine
witkry the awlbabn below
oosivlon.,
O'h,lllate, *he

iiii;a sord - by the meter
meter 1s thrown fo the C4L
é' rr‘mtﬁal sﬂs,e.l m}t

; s* ‘When  the crys’{,al
the reading i85 sho .{* 1.5
. A% ogach el of the angear nge oA
Toud b&at-ﬁgai.nﬂt the cslibratar wi.ll ol
heard, correspending to & heterodyns  fre
gueniey of an integral mgher of megacycles.
For. exszple, on Cotl 17, stweh loud points
avg.found at O and 1,0 on the dial eorres-
goinding to U700 and 16,0 megesycies,
Cinvermediate poeints, whers the beale
e not as louwd as the yri’ncipal.ﬁ_.pmt.ﬂ mEn-
Eipnad above, occur at several points
Ribng the seale, These intermedidte points
pecur where & hermonis of the heberodyne
baats with & erygtal harmenic. For exam-
gie, ths second harmonic gives @ fzers beab
sekbling at 1/2 scale, or 0,8 M¥o) the thirm
warmonic gives zero beut points at 173 and
Z/3 soale, corresponding o 0,38 aﬁd .68
Mo; the fourth harmonde  gives :
aa%, 9,50 and 0,75 Mo and so o
& shows whare these harmonic polndtsia
tgined, the mumhér ol the haxr-!'n}nm &zzd the
exdect  frequancy, for haymonlas iy o the
1okh.

u{'illﬂtes,
0 :Ii&r“i)maa.

o It shnﬁld Be noted here ihat thes il
Sreddi or thess harmonlc pointe aprs the
Bagie o7 all aoll  ranpss, wiilethk makes it
Hary cunmniant in crackmg or in inters
polating.,

e difference iy rmciing batweon the
hatarodims and the prystal cellorakoer fre-
quency at ahy poldt wiere zers beafl may be
obtained {2 the error of the heterodime.

-2
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T ol oa il

steyment should be made, 1f the chance in
plafa cuwent is move r,h.m & Tew  tenpths
Tlampera, '

ir excesalve pickup at the fundanen-

_tal freguency l¢ obrained and a change in
“location {8 #ot feasible, meastyrements may

sLi11 e satisfastoriiy madae DY USing nar-
meviios Tnatead of the fundamentasl.

TELEPIEWES Telephone recalvers may be
nldgwed {n adt the Mront pen-
H, either at the falephong jack or using

A 95 plug on the Jack=top . bliading  poata.

Far pepmanent wirlng the cwonnections  at

et mlitinoint  gonnecior BRY be used
£ nals 10-11  of lefr-hand  plug, geen
Prom feont of Instroment

FEASURRANTS

Wille tnatructions are glven below for re~
alignlny the heterodyme rreguency metar,
it will we Pound more convenient bo simply
sorrect the resding of the haterpdyme to
codmsensate for the error, unisss The arrop
12 wusunlly iarge.

MRABURING AN UNKNOWN
FREGUENCY

For example sup—
_zere

bﬂat

TIERETY
frequevcls .
than t;rmct on, ang Ehe heterodyne checked
wi Lhe ﬁﬂ&’"i‘f’wt convenient harmenic polkt,
say atidy,s00 Mo, . let the check reading
turn oun o beld, 4852 Mo, showing that the
hetarodyne roading is ;gs_v_ by 18,50 -
18,482 = 0.018 ¥o.  Corsequently, the in-
dicated frequency Of {he unknown'iy low by
JUlB Mo, a6 the trus frequensy 1g 18, Bl:s
+ 0, 03.8 = 18,8351 Hc

Simiiarl;r, 1f the hsterad:ym mading
were nizh, the true frequency would be the

indicated rrequenty minus the heterodyna.
correction. ) :

SETTING HETERODYHE 70 In the cage where
& DESIRED FREQGUEENCY 1t iz destred te

’ ot & Local onelle
lator to & speclfic. fraquency, the Hetero-:

dyne may be 38t o this freguency in ad-

vance, The osckilitor may then be varied
urtil zere beal lsthblained For emmp
suppess 1% 18 desirsd to.
te 18,6351 Mo, The heberodyns 3
apgainet the callbrator at ta_i; :
venfent harmonic, say 18,500 e, Lﬁt tna-
chack reading be 18,488 Me;showling - that
the heferodyne reading te low DF 35,500~
16,465 = 0,018 Mo, OCongequently,’ the het~
erodyne wugt be set Low by this amount
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Irom the desired frequency, or at 38,8381 -

G.0l8 =

Irequancy. .
Simiiarly, {f the heterodyne reading
werg high, the hetarodyne must be 3sf h

from te desired frequency by the smount
of thevcerrect lon,
UGE OF HARMONICS The principal wuse for

hermonic methods llas
in extending the range of the heterodyns
frequency meter to higher or lpwer fraquet
eieg. 1n thas squipment eyery affort hes
baen mude to make this hapmonlc extension
ag gimple and relisble @k poasibla.

EXTENSTON T0 HIGHER

1 In Flgures 4. are
FHREGUENCIES

ghowr, onh 8 fogar-
itumle - sesle, $he
frequency Tranges covered Ly each harmonic
of the heterodyne freQusncy meter from 1
to 20. Esch rangs 1s Shown ds 8 horlzon-
tal line, the lengtha of the lines belng
conetent, since the psrcentage  fregquency
coverara of eaeh range 12 the same.

On esch lins are marked 10 intervals
sorresponding to the 10 ooll ranges of the
feptrument. The interpretation of theze
coil range marks will scres witn the en-
graving of the coll awiteh {f the rirst is
ealléd 10, the seopnd 15, and so on up %o
19, The iast mark tz thep 20, which repre
ssnt& tha nignest I'yaquency which can be

5

" i T
to tha polnt Hhs"e the dasirad freguency
line croaces the NamMonis range 1ine. A
the intergection read off the number of
the  harmenic [which 1g the number of the
lina), the eoll range and an approximate
Indfeation of the condenser scale reading,
For sxample, Llet the desived freguency be
25 Me, Ertering at 25 on  ther freguency
peele. move Lpward moeting lffie £ ot Ooil
12, condenser approximately /2. "The do-
sired froquency ic then obtained when the
hsterodyme 18 =et Lo Coil 13, with the con-
demser at about half-aqale, using the sec-
and hkarponic, The harmonic  number belng
Keiown (in this case 2}, the exact 2etiing.
Of the hetetodyhe 1o 25/2 = 12,50 Me.
In extending the range to higher fre-
dhéncter, 1t ehould be noted from Figure 4
fal: gatn toward higher freguenciss is
Btatned oly &t the high  frequency spds
na hsmnnic mngea. Conaequan‘cly, o

uss as hl
~In

-'w'ith the unknown frequency’
1; 3 « For example, suppese & fre—
quency near B0 ¥ iz to be measured.’ ;l_ir‘}m

18,6813 Mo to obtain the desired

v - harmonic nimber), : Ling .
* 7 and approximate condenser.. SOLLifg - may b
_-.found for fraquemcles below the ramje

tering Figure 4 at 83 on the rr&quan-::y

-goale, an intersection on ling 3, Cofl 19,

cotrlafoer  maxlmim
rurther upward, an

i found. Progreasihg:
intersection on line 4,

Joll 18, rondenser zerg ig obtalned. imi-
iarly, line 8, Coil 12, condenser  zero,
1ine &, Cofl 10, condenser . ANy one of

vnese mettings glves a8 hamounle at & e,
being, respectively, the 3rd, 4th, Bth and
Gth.

The 1lowest harmonic would in this
pase be the third. The unknown freguency
1z then 2 times the frequency of the het-
erndyae. {Irn this case Z x [19F1.0) = AOJ
17 the harmonic beat against the unknown
rell at 18.75 Mc {(instead of Jjust 20 Mco)
the hardomic fraguemey would be 3 x 12,78
= 50,34 Me,

If no 1dea iz had of the value of an
unknown frequency, the procedure iz 1o
starty at-the high Treguency end of the Hetw
arﬂdxge rangs and note the susgesgive set-
tings of harmonic bDeats s the frequency
ol the hetarcdime 18 progressively reduced..
Then with the cofl and condonser setiingg
of the pigheat frequency point, euyeT a4
harmonic line, and search for the next: lowe
gr gettings on the line 1£medlam812 binve:
the one enteved. If apreansnt i obiR
theproper  line was entersd;
up or downr & line and Lry
than two  settings of the het
obtalned, agreement stoyid pe

LIEETY 1ine crogsed. This 15 B mpiy anﬂthﬁr-

way of stsiing Uhat the gugoessive Iuﬁ&aﬂ
mental frequencies of the rsierodins, gach:
meltiplied by the correct’ barmonlc:nimber
must give the 8Sams dngwer Toft the inknown:
fraquency. A Quick test on e r&gurz-wiil
generally fix the correct’ hirmonic’ nim-
pers much more quickly thay mumerical Ar
als,

EXTENSION 70 LOWER
FREGUENC IES

masummﬂnn
unknows fraquancy. rr '
strong signal of the unknewn- ITac
spplied to the COUPLING uemznalfs,
ics will bs genersted
Itself, With weak gignals, .
g¥ternal meens of narmonic ganara
ve provided, In Figurs § are sh
sub-harmonic frequency rangse of. tha hﬂ
arodyne frequency mater. {
geription ¢f the chart

ready. given for Figire 4
the #ppropriate su‘tmulti;als
tha coil

the haterodynd rmquency meter. . For /X
pie, suppese LThe mettifipn ©f the heter
dyne are desired for s frequency of 4800

.:-_a“
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Bntering ab 4800 k¢ onh the frequancy

moVe downward et inge the 3Ed sub-
feil 34, sondenser 172,
=t foil 1%, Condene

ke,
seale,
harmonlc ilna a2t
and, Next Lelow, iing 4
seyr L4, The =actusl getiings would be
ABG0 x5 5 £4,400 ke or 34.40 Mo osnd 4500
X 4 = 1%, 300 ke or 19,25 Mo,

In measuring an wnknown fregquency 1y
ing below the range of the heteredyne, al-
ways start with the leterodyme set af the
Towest  froagquency (1000 Mel and Drogreéss
toward higher fregquentisa until zero best
with thie  dplkoown 12 obtalnedy To make usne
of the lowest subkarmonic mmber in a giv=
an meanuransnt.

If o {ded of the yalue of an unknown
frequency s nad, the procedure iz to
atart 8t the low frequency end of the ket~

grodyme  TEnee atd note  the suecespive
points 8% which Zere Leat can be  oNpained
agtinst the unknows, 4s  the het2rpdyne

frequeticy is progressively increased., Thsen
with she coil and  condenper settings of
the lowest Ffrequency print, snter o5 a sib-
hermoic lne and search for the next bigh-
br settivgs on the line ijmmedlately below
tne one entarpgd. 11 sgreement Is obhialned
+the proper line was enterad; I nici, zove
up or down g line And Ury gpaln. I more
phan . twe Jettings of the hetorodime’ were
iabtaihed, agreement sheald be obtalned fur
syery L1ne crozsed, This iz sipply anothne

“way of zhating that the succesgive runda~
-mental fredquencies of the pgberodime, gach’
ddvided oy the correct subhermenic  wmmber
“muat glve the oame valug For  the wumow
‘fraguency. A quick begt on  the Tigure
will generally give the coryect aubharmon-

Lo nubers mach move Malokdly than rmerl-
'; Lrialia.

fur frequenciss  boe-
Tewr 3 Mo it will be
. found theb more than
ane zaro Beat point will be found on o gliv-
gn ocoll range. Y the readings at  Lwo
succassive points, corrected  for any fro-
gquency meéter arrors, be meted, than the
difference hetween iThew 15 approximately
the wimown  Tundamental  freguency,  With
this approximate value of the unknown fre-
quency, 1t i= easy to determine the numbsr
of the harmenls for zny of the Zem begt
pointes wiflich may he heard on the glven
eail or Bny other onil.

PROCEDUNE FOR VERY
LOW FERCUENCIES

Whatt The unknown  reduency iz very
low, seversl zere boat  points will  he
found i one coll TANge, ih this vase,

taklng thea dirference betwean L SuCocagse
ive zero-best szebtings ean aniy give an
approximats yalue forT the unkhown Ureduiet-
eve It f# sufficiently good, howevaer, To
permit fthe harmenic nuwobers to be deter-
mined without amblgultye Knowing ths num-
hers of bthe pnarmonics correspomding to any
zaro bent ooint, 1% 15 toesible to improve

wfm

S )

shé asturesy of geasureent by taking The
difterarce 1n fraduency of fwo zero  ast
points wnienh ars geparated by several hare-
monics, tnen dividing this g{ffersnee by
bhe mgmber of hayeonie interyals  betwean
tha fwo shperved  zoro boat volnis {or the

diffpranca in the harmonie nuwmbers of the
mwh pern heat polntsl.

For nxamRie, n low I'reduency {s belmng
and on Soil 10 zero  best  polnts
ara phasrved at .12V, 05.374, 0,821 and
OL.HEZ nn the condenger sodle, The 449
ence hetweern Sulcessive hamenlcs 1s 00247
Vi USEY ko) whinh la the approximate valus

o

i

melauT el

ol the unknown freguenty. The freguency
of the fivst zero beat pelnt s 10,387 Mo
whicn, divided oy &.247 ¥o, the epproxi-

mate fundamental, pives L. 127/0,847 = 41
far the harmonic pusher  of shis point
Thén the harmonlc mmbers of the obher

peinte are, by inspectics, $5,
respectively.

The Fundamental frequensy may bher be
determined by dividing  the ”“equnrcy of
BOY zeTe beat point by ity karmenic number,
WLIRT/5T, 100374742, 10.821/4%, 10.306/ 4
etn, glving 0.847 Mo or 247 ko for the un-
known Prequency; or the unknewn freguenty
®A¥ be Yound from the diffsronce in Iree
Quency of any Two zere beat peintsz, thus:

D.E0E - LT L
1342$ 1D4§d“ 2 "34 = 0.247 Mo (247ke).

43 and 44,

Faofory ad-
ugtments  af
e ¥Eliea of
and  wariahbic
caiibratiog
Grdinarily

THSTROCT RO FOR AL TORNG
HETERODYHE

inducranse, fixed
camcity are tmide o malke £he
agree with the disl readings.
the errver of the heterudymie will he ownil
bhal for use  Swver long paricds of
time no readlusiment  should be redutred,
It it becomes necessary to reallpn the bt~
erndime, the following procedurs should be
uzad,

IT the calibyation zhifts  upward on
the dial, whilea the span  remalns ossef-
tilally constant {tiwt 13, I2 the calibra-
tion reads, sy, 2 divislons high at O and
also 2 divistons nigh at 1.0 on the disl}
addust the zere capacity  for the partdod.

lar ranee Involved, increasing vhe capaoi-
vy b bring the salibretion into agreement
with the didl. {if the salibrazien iz low,
decresse Lhe capaclty.) Ag & gresauticn,
arter making Uhis. adjustment, sheck Eﬁa

crpail Ty

ar Iqu.:]

apan to sae thalb ﬂaiihlﬁtiﬂﬂ agress  with
Mal rpaﬁiﬂg. )
i the span is mol Correct, aven

Though the callbose!on nad agres with the
dizl  readings 2f ore #nd or the other of
the wtal, procesd sa foliows: 11 the span
ts top gmpll {(that iz, one mogacycie ac»u~

ples a larger porticon of the dial than the
apane hetwesn O and 1.0) decrease Lha It

ductance for the parbicular ranse involved,
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A

R

==

mynUrning the naxehend oas Justing scraw ot
the  rear of mhe sall, I the core ls
winin metal, b
decrense inducian
dered iron, burn siightis
deerandg ivdlusbarte.  ANLo i
duyctangs, chack ke salibratlon,
Jugt capacity, i1 7 gEaTy, a8 lngiruchsd
in areceding DETREYRED.

I the spman
ane meEgatycle  oou
G317 Bha digr than o O ey ioand
1,00 inare e {oaduntancs for Uhe Nep-
tioulay renge Snwolyed, by turalng the hey-
el adiusiing  merew A% tha rear ol the
ol If the woove is  plain metal, turs
siightly fo she ; fncreast  Imiyge-

2lizntiy Yo the vight to
che oore iE opowe

-
oo 2
S iz

"

1o

Tefh fo
bavcg, 11 the sore is powdsred lvon, Lurm
slipghily to the right Ys inerease  induo-

tange.  After adjumtini  inductants, oheck
the omlibratinn, and =2d)szt-capaetity, i1f

GECREEETY, 4h InsTructed above,

The pesitiong of the colls 2nd oov-
dengers for adluztment of the varisus

ravpies ars shewn in Plpure B,
AFPLICATIONS The Type &80- Heferodyne
Fredquanny Mater o
prator hes aoch a2 wide field of uszel

tion of the
lam con fe

iment fnoany giveh prob—
The feilowing Suggen-

Biv

Blots  wipy prove heipful, in fhose casos
whfch  afé otntdar- Gesthecongm-oublinedy ~
ard  om@y  sugeest suitabdle  prosedurss in
otier probl

For seasuring  hilgh "reqguency  Grans-
mibters, whare Ehe helapodyne 18 located

in fthe ftransmitiing room, or
the lmuedlate sicinliy of the
genarally no #pesial coup A 3

s owtire conmpetad Yo the

NECSILATY, t

upper "soupling” post  on the panel of the
Heteradyie  wli) increass  Lhe plokup oon-
slderably.

For Iow Irecuency Lranssmitbers, par-

ticularly wiere harmgnic suporessor olr-
cuita are emeployed, or  wWeers the trang-

mitter Iz vary well
necessary o extend the coupling wire in~
gida of the transmiyier shield to obtaln
aufviclent plokap, partlanlarty 10 a high
harmoric must be used 1 fhe measurement.

silzlded, 1% nay be

i r—

Ancthsr mathed of  obtalning s  sigmal

trang entugh 6o be measured I8 Yo use &
auxilisary oeelllabor whvse fundamental iz
=gl e o of the tranemitier fro-
Querey, 2wl to measure = haraonic of this

BiYTIDRIg

caslilaror,
In mezmiring ulSre-high frequency
Lisnsimitiars lovated at some distance from

the heturoayne, an exposed coupling wire
or small untennsa  was made 1t possible Lo
BmEnAuTe  the froquency of & fransmitter at
4 distanee of neorly one-half mila, The
distance which may be covered inaush mas-
uressthi will depend greatly upon the pape
Liculur locallty, the frequency and the
power of transmitter,

In cheeking sutomobile trarsmittors
2t recelvers, 1t has been found  conven-
lent to put up = coupling egrid or sig-zag
over the speee 1n which the cars may ba
pathed during test, The coupling zrid is
connected to  the upper coupling post of
the heterodyne, whick may be leeated {n an
adjoining room oy building.  For ranvenw
{ence, & long cord counected te the lule—
phone Mnding posts may be  Ied bask  inte
the srez where ths wars  are parted and
terminated ina loud speaker or telsphaones,
The operstor adlusting the  iransnitiers
Shen Fimply adiusts for sero beat,

Fer checiing oscillators of low hars
monie content an well as relatively low.
oubpul voltage, sueh ag 9ignal generators
Bnich slso normaily  Amve o VeTy 1w _mlj;-_'
put impedence)  best resuliz  are ohbained.
by coubling the “high" zide of Che oubpit
o the upper coupling post., The atbonuss
tor setting should be for maximim voltags -
and motiman impedance. Shielded cablsg,
or other high-sapacity deviees should nod
be uzed, In those cases wier: a coupling:
rod antenns ie provided in the si{gmel gege-
eriior, fonnectad To a point  of comparde
tively nlgh voltugs, the coupling wipg ~oF:
the feterodyne may be brought nesr or

wrapped around  the rod, In some dosges,
particulariy at low frequencies, 1t is
necesszdry  te uze  an auxilisry oselllator

or osclllating recelver set to the signel
gerprator az n osource In order Lo obtain
surriclent harmonic output or sufficient
output voltage,
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PARTS LIST

TOMDENEERS RESTETORE
iy S R-1 = 0,5 M
g :}EME" B-2 = 3 MO
g=g = 20 wuf B3 = 80,0000
U-4 = § yuf Rwd = LOOGJL
-5 = 00,0002 uf F-5 = 4 MO
-4 = 0,0008 uf A=0 = 40000
Cwir = 30002 ur -7 = 700041
g~ = 1,0 uf R-B = 18,0000
g:?e _ 420 uur
g~ = 0.01 uf
CuiZ2 = o uuf INDUCTORS
C~13 = 5 uuf
=14 = 200 uuf 1~1 + Type 820-36
G=-15 = .01 uf bt = Mat®tl 100 Choke
0=16 = 250 uur L«3 = Nat®} 100 Choke
Qel% = 10 wut * 20% B4 = Nat1l 109 Choke
418 = 0,000 uf L-100 = Type BRO~310
£-18 = D,000% ar L~10l « Type G20-31%
ey = 0,01 uf L~102 = Fype HR0-312
4=-21 = 0,001 uf L-133 = Type 820-3L3
g-g2 = 0.001 uf 1-104 =Type GEOw31l4
C-25 = 0.0% ut L-136 =Type HED-JIG
C-g4 = 0,01 ut I-108 =Type BE0-3IR
C=-100 = 75 uur , L-107 = Pype 620-317
O=101 = 75 unf L-106 = Type S20-31E
O30 = 5 yut 1-109 = Type 8R20-31%
18 = 100 uul
£-104 = 100 uuf UL TEHED
C=105 = 30 uuf .
0-i06 = B0 uuf H=1 = Typs S50
107 = B0 uur 88 = Type 1355335
Crl08 = 50 wuf 3% = Type Z354
G109 = B0 wuf Bwl = Type 15W-333

TiBES
T3 = Typa 954
T-Z = ‘fype 885

Twd = Type BiEh
Pub = Type B4
.
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PATENT NOTICE

Thtiy instrunent {2 panutactured under the followlng U, 8, Putents
and llewnse sgreanents:

Batents of the Amerisen Telephone ond Telegraph Company, sSolely
for utilization 1n research, invéstigation, meansursment, Lesting, In-
gtruction ang developuent wark in pure amd sppiled sclence.

Patorbs and patent appiisations of Dr, 4, W, FPierce pertaining to
plazo-slactrie crystals and thelir cosocliated vircuits,

Patant 1,548,595,

Patent 2,01E,447,
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