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ANCENTRM TO
INSTHUCTION BOOE FOR

GRYSTAL CALTBRATED waVEMETER
TYFEE TE-143

for

In.cll wevemetars with Serisl Humbere shove
8% the verieble caramio $ype tTlemer copacitor
214 =hown in $he photoprsphs in this book -and
degeribed ip the pearie lists kas hesd replmoed
¥y & verlable dir trimmer cepacitor identicel to CRYSTAL CALIBRATED
that ueged 08 <the Erystel Tricmar. This alr
trimmer capacltor Res baen mounted od the oheasla WAVEMETER
besweda the roteting eoil LE ehd the ceailinter
plate. fesd cholks 11, Also, +the Calibrated ) TYPE TE']49
Dacillator Tank Capanltor és hés hoen mede
G.0099 mfd. inetend of 0,0003% mfd. Qne replaca-
ment for cthls cepaclior has hean added 4o both

the Primary end GEspondery apere parta.

In the List of Electricel Components, Sea-
tion B~l, eand the Liat of Seoondery {Hajﬂr}ﬁpart
Farts, Seotlon 8-3 read for part Ql4i-
Conjanser, ¢arleble, sir, trimeer, 0.000003 ta

RCA VICTOR COMPANY LIMITED

0.000005 mPd.
Montreal, Canada.
In all Parte Lists, Seations 8-1, BO2, and

E-3 rend Tor part £2:
Copdenser, §.Q009 mid. =+ 2% S0 ¥v., D.Q.

In addition %o the butterles llsted on page 18,349 Pegembor 1341,
12:ma8 sultable for use 1n the wavemetsar Bn Eveready

X474 mey be f8ed az the AR unit.



Il IMSTALLATION gs%. Freq. Gge. Har, Htal, Haw, Beat Trey,
3250 1 13 13000 AS3
3.1 ASSENPLY 3393,3 3 10 woee 20
"me Type TZ-149 Orystel Calibrated Wevemster is ordider- _ PR
iiyléhipgaé_with A1l velves and batferies io placd so bhet 3400 & 17 17000 7
the sguiptent 1s repdy to op9TALE BB foCh 25 TepelvEd, 2600 a T q000 kY
Eowaver, in epscial vases, Whea apﬁpirééd h%thB %Fstomar, _
the godlpment 18 shipped lgas valvas an Jor bawteries, Io 4
tnis cmse the folloming procadure fz actgssaryi 3500 B 13 15000 f r; [
. : "

{2} Remove tle 2ighl acrTews from tha 1ip of the frent 3666, 7 3 11 11000 27

pEDel and slide chassis out of boX, 3750 " 15 15000 10
: :

\t] InmeTt one INGLT, OB 1ATaT  and 1g5GT velve 1n 4000 I 4 4000 ‘15'
their Tespective aoakate. 4250 4 17 l'l’ll'.‘lt}l‘.!""‘ !IT%"] .

(0] Plede cap cowuectors on INSGT- wud 1ATGT valves, 4332.3 3 13 13000 A5

4500 2 g 2000 332

[4] Coanect ohe General [I3BF € Battery to tha wWires ' > o b=
somiag off the sido -of the power ur:Eina_ ':I}_;?. 4ot6, 3 ls 14000 o4
greei wiry oongscis bo the ansgastive [-) iaThipa ] ;
whily the Block wire connests o Lis pogltive [+ £00d 1 = £00Q EG
termipal.

» How é’f the salibrated pgefllator A18Y 15 seb on one of
o ) . i theze check polatd end the Erdquandy o ths cellbrabed

o] e In T R e SPbion awitek i3 Wrred oscillaber verisd, by means of the THIER capacitor, to

Lo OFF T zero beat ths callbration of the wavamgier is corrast’ @t
’ - that peint, The scouracy of Lhe celibretion at +hiz point
%s ngd thie fome va the Eﬁcur&cy af the erystel ¢elibIator.
15 UTTET - freguenvy which 1u very high, If the. TRIMMER f8 not dis-
g th I ’ ?

11 {tﬁ%gsigz gfhigzzriﬂiﬁhgga tiiltgﬁiigﬂ{g ;rgﬁggt turbad the froqusnty of Ehe celibrated osvillatox mey now
ok Moks cerbmin thet The lugy on the wires do be varied and the meésurements teksn, For the highest
oot toueh ths brecket or =ides S bex. 26ourecy 21®Hys uss the orystal checl polet nearest {0 the

' - ' dlal setting 8t which the' Dedsurement wWill bha mede, For

lpgs accurate work it 1s ovly oeceazery to calibyate at the

(€] Slide 4 & B buttery into position with pomsr plug even 500 ke/9. vainks,on the dial, which dre marked in red,
direetly Gelow C baktery,
5_61?13Fffi
(h} cerefully slide shassis. into ocase allawlng gabla 23 *
to fold into the apmes provided, Do not parmit it , -
to fold sideways Detwsen chaszig and A4 D battery, .

(1) %htn chassis iz all the way hole raplacs the eight i
retaining screwz, This eperstion is most readily
rartiormed while the ‘equipment 1= slttilag on 1gs
back,

L 4% Plug in phones,tuen QFP-O0F switch Fo O, CAL1DCata-
OhERate pwltoh o aTibtate end ohesk for opaTae-

tich, Turh OFF when chesk ia cemple=ied, .

ik
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I¥ OFERATION £-2 MDUNTING.

§hen the Types TE=14% Crystel OCelibreted Wavemeisr is
4.1 GEN installed in plreralt trucks, beats or mobils oraft elwayas
ERAL . use & Type TE-143 Shoskproof Woeuntitg Biss.

dqel=1 SEHERAL TERORY
Bafors attempting to operats this instrument Ths sure i i The mounting dimsnsions of the shookproaf beee are given
gtudy the Datailsd Description, Saotlon II, 80 as to hecone o Figore T, -
ramttiar with the general theory of oparation.
Usg sixtesn 6/3F mechine saTews or sultebla woodscraws
_ - GE AND USES " to fasten down shockmounis, ILeava sufliciant zlearans
4-2 FREQUEKCY RAFGE A & arcound vass so That 1% Eay vibrats Tfreely without 1ntarf

4-2=1 although the Type TE-14% Crystal Gallbratud ‘'Favemétar Pfsrence, I on sll aldes bolng sufficient,
ey be neasd for & number or diffsarent. purposes, 1ts use will

anerally fall im ons of the following clesalficaticnoa:
b ¥ : When the squirmeat is mounted in eireraft fasten o plecw
{a) The. detarmination of the froquendy of a iredsmitier of ‘Tlexikle brald te ke betfon end of the stud comlng oul
or patillator Wwhich is gpérating on =h unlknown [re- : centre 9f one of the shogkomounts and  grownd 6o tha
peitpery mountlog abalfl,
{p} Tha adjustment of the frequen¢y cf & transmitter or ) . . y
cosillator to & désirsd TTequensy, Llways lﬁa}e suff|cisat apace in fronb of the lostrumoust
to remove unit rrom its ahoohkmounting,

{c) The determinatisn of the Irseqmencty to which & re-
neiver 1s tuned or Lo messurs Hhe ‘frequency of B

roesived aignal, : '3-3 CONRECTIONS

{d} The settinmg ol & recelver oh & dagired freguéncy. _
For fized lnatallations conneot & short leoghh of ip-

4-2-2 The fundawentel foeguoncy raunge of he calibrated aulated Wire of appréximataly §l6 gauss to the GF termt

Seellisbor ie 2,500 to 5,000 kefs, By ubilisihg ths harnomlcs und plaes in tke viclnlty of the rggéfgar antenos laad nai
Fresant 1o thelr output, transmitiar fregeenoles az low as Glrget conflectilon skould not o pDeceassery In the mgdsrify
206 kofs, may be meesured, Blmilarly by utilizing the bar- f wl oases, The lewd may vwaually be Left in this sans posie

monlcs of the oulibtrated oseillator,ths freguencies ol tTans-

Lilcn when ckooking the transpd tier, Hever gonnest th
pitisTs -as bigh ea 20,000 kefs, mey be determined, lead diractly o th¢. brensmibtier sintes wOi5 IOLEHE DOMGEE x
The savemwtisl,

4-3«3 By usling the rundempental end bermontes of ths cal-

1oreted osalllator, rapsiver freguenclss  hetwaen 2,500 mnd. Leate mufflel . .
Q8% ; 3 . Bnt slack in the el 1 -
20,000 kc/s, kay be measured, Sines @ood predent day ve- i ment of the inatrurant en :1t.=--Er snocﬁggnﬁn;hﬂi:-:ﬂ Tgﬁ-

ceivers do not radiste Lt 1a gensrally napessary to have a shtrained
modulated teat ospllletor 1Ff roceiver frequansles balow -
2,500 ke/s, ers to ba determined.

4-3 CONNECTIORS TO CHECK TRANSMTTTER TFREQUENCY ,

To make mensurpmetts of transmibtter freguenciga,suffiiclent
input voluimge mAY wavally be gbtalded hy scanecting s =smell
antenna, consisting of several feat of insuletgd wira, to GLe
L.¥, termins! won tbe front janel of the wavemetar, Heval
connest the wavemeter direpily %o thg trapsmitier, For' Low-
power LransEmitters of oscillatoi® 1t may bE “nrecssanry O i
place the Dilckup wirs olose to The antenna ilepd,

Llwa'ys use the minimim ceupking that will produce a4 astis-
tpctory signal In the hesdpkomes sines axcedsive input volt= i
age mey cause the oalibrated cseilleior Lo lonk with the ’
transmitter.and reduss the acovuracy of messurément, H

259



Le| LOAT1OuEM .
¥uak beats dué Lo hermonicd of Lhe trafigmitter
beeting wikh harsonica 6f tha wavemeier will not be
integral multiplas or fractlons of the fransmittsr
Ifrayquency, For exswpla, 1if the traramiiter ia
speTating in she rangs-el 2,560 ta 5,000 kefa, ite
freqienty may be femd -diréctly oo the dial of tha
Wevshetar, When the transmittsr is operatlng below
2,500 kp/z. the dial ra&ﬂm% mat ba divided by the
porrsdt harménlo retio, ¥ the frequsney ls below
1655 ka/%, tha oorrsob franuancy may be determined
by the largest sommsh factor betwesn  edjmsent
beats, Whent the transmitter iz opereting abovoe
5,000 kofs, the dia) reeding ryst be multiplisd by
the oorreat hermenie retio to give tha transmifter
Tragueticy,

(¥] Turn tne main power swikeh OFF atter coipleting
measurensita,

4=E-8 Althsugh it ie uolikely, there gre vertaln cawesy
Thera the approximate ITequency of e freasmitiser may ba
entlrely untnown, The gendral method of detarminlng such an
ankmown frequshsy 12 glven bslow.,  However, bafgre such
nagsdreents sre attempted it 1 esspratial thst the basde
thaory 5F Yetorodyne messuremsntz s thoroughly underatood,

fe) wake conoectlons Yo R.F. terminal, plwg in head~
thones ahd turn instyunest oo,

{b} DJetermine the freguency oI dll siTong beats betwearn
2,500 kofe, add 5,000 kefs,

(2} Find the lergwat ocimmon facter or emellest cOrmch

rultiple of theas heata, For pxaweple, suppese that

EJQEQ . 8 pumbier ¢f sirong beetes are obtained ocorovas the
T d1al st 2653, 3Alogl 24kl aad 3¥90 ke/s.; ete, Tha
ot " I&Tgest coamon PEotor  of these frequencies | fihe
Y A Giffersnss betwoen them) 1s 379 ko/e, wilch 1s the.

’ transnltter frequency. 4?Id?
iz 8 gecond example, take tha uasa{”where shrang
bteets are obtained «t 3144 And 41Tk ko/fa. The

lergesy oommeon factor of thase Iraquencles fs5 1572
#high 1a the tranamitter [reguanoy,

Should only oie strong beat be obltailned, iy at
3472 keys,, we lknow that the tramsmitier frequsnay

muat be 1734, 3472, 7944 or 10416 kefs,, efv, If

ths tranemitier freguensy ia 1738 kefs,, wesl beats
#1ll be noted at 2604 end 4340 kofs, The Za04 kafa,
beet is the third harmonie of the tronsmltter basat-
Ing againast the secopd harmonic of the frsquepay
miter while the 4340 kefs, beat iz the Lifth ber-
monie of the transnpitter besting with the seoond of
the frequency meater, If a weak beet is beard at
4595 kefs, 1n eddition to the one stroong baat &t
3472, it Indieases that the 1we fundemsntei fre-
grancies are besting end thet the vraospitier fre-
quercy muet be 34TE  kafs. The #5896 beat 15 ths
fourth hertionle ¢f the trepsmitter heéeting with the
toird bharmenic ef the Wavemetelr.

Do not coomeat s tuned s¢ireutt bgtwsan thes R,F, terminal
and ground. 4 high impedance circult s¢ conoected nay
oouse tha mixer to oseillets end produde sTurions beats,

44 CONNECTIONS TO CHECK RECEIVER TREQUENCY

For = seositive recoilver toanect B lgogth ‘of  insuleted
wire to the ®,F, terminal eud 1ay ths other end gpear the
yeceiTer gnianne lead,

If the recelver hes a lo¥ gain it uwey bs aqecessery Lo
wrap the insulatod wire divectly around thé entenna lead,
4 direct oonneotion should oaky bBe necsssary when Ire-
quencies sbove 10,000 ks/s. are being determined.

4-5 DETERMINING TRANSMITIER FRENUVENCY

4~5-1 The cpareting fregusney of & treasmitter la deter-
minsd &g rollows: '

fa) ¥eke connectlons to R,F, termipal as sxpilalned in
geotlon 4»3, Plug in beadphones aod turn OFF=-ON
awitely to O, '

(b} Detemine %he approzimatd freguency of the trans-
mitiar, This mey wanally be done by relerring to
the tianemltter diml or falibratiom, Bometlmes 1t
iz oonventent to use 8n abaorption type wavematar
i¥ tbks approximats frequeicy cabnot be determined
from the transmitter gallbration.

{a) Plete CALibrats-0PERate switeh on OPHRate, Slowly
rotete dlal moross  tuning range and note points
whets ehiochg bdats are obtainad,

{11} aocurdtaly determins the fragusney of eich bomt by
setting the Cilibrate~0FERsta =wltoh on CaLlibrata,
rotate the disl fo kthse ngemarest crystal chack
point and rejunee the sudlble beat ta Zera by ro-
teting tha THIMMER ocontrol, How, withour dlsturb-
ing the TRIMMER, seot the CaLibrote-QFERate awiteh
op DFERate end turn the mein dlal back to the beat.
When thé beat 13 exactily Zero-beat 1ts szeci fre~
quenoy mey be reed directly Irom the dlal,

{8] The transmitter {reguepcy 1e an integrel mlilpls
of integrel rractlon of thope beats and can be
detormined by rfinding the lowast oomon smeltipla
for [Fequency above the funddmental radge of the
wavenmetar or the bighest pomnon factor for Ifre-
guenales below the fundetantel rapgs of the wWave-
meter., This releticnship holds trus 1f the sirong
keats only are usad, Thase gtrong beaks ooour
betwesn the fundamenisl of thea trapsoifter &nd
harmgnioce of the wardhnetsr For Irsquenplesa abova
tha fundamental renge, =and betwsen-harmonler ol
the trapsmitter and the fundamoxtal of the wave-
mater [or fregquencies below the fundemental renga,

g4
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, . ] e - ; -y _ (o) Goatioued .
(3] Swl the mein FAMJULNGY dfal oo  the dasirsl fre Now ioke the caze where strong bests =are obiained

guency [or proper harmonio or subhermeomie of 1], mi at 27149, 3166.7, 3800 und 4750 kgfa__ The lowest
(£} Adjust the trensmitter’'s ocaelllater to Zere  boat commpn Multipls of thesa frequenclss is 19,000 kaff,
with the waivemstai, aines- 4TQTSH = GESBO0D = GI3L6A.T S Tx2Tl4,3 =
{g} Turn ths OFF=0F awitch to OFF after couploting 19,008 kefs,
meaanIemManta, . ; Zypposs strang beats wara ohiaload at 2500 aend 3TH0

4=E=2 ¥ ar approximats ochlibrdtion of bhe trﬁnamittér i oily, hers the lowest admmon mulidnle ia TEOD ke /s,

oot &vaileble aad thers i1s egy doubt &3 to whlch Hermonie

i3 Lgard in the wAavemeter, cohock the Traguansy as  outlined i 4 1itile psperiencd 1s easentisl when Ifregquéadales
1o Saotian 4-5, ' of 8 completely un¥mown value .are bging measured,
4-6-3 T[se the minimnm ooupling 4kat will produce 4 satfde ! HOWR VAT, as:sgoﬂufgbgia, a?tgnﬁnggg fggg:gﬂgﬁm;;:
Foolory sigpnal in tho wavematar. Alweys make. perteln thab Eziigaiz1§$u%heyhig;gstn§uﬂgun ?Ectﬂr of the beata
fne frequsnoy medsured is tha output Ireguancy asd not soms ohtaiﬁed itoces the Qlal provided theae beatzs are
Lgwer freguancy drlve stego or ogeillater, Aftsr tha brias- betwean hermpndoes of the wovesetar and tha funde-
nitvex hes beel completely tuwned wp cleclk The operating | dental of the bransmitter ror Irequencids abova
Fraquancy to make-cerfaipm thet subsaguent tuhing cperations 5000 kcfé or bétwéen taymonigs of the trenspitier
nava not affactéed the osglllaetor fregquenoy. ool tmh  fundsmsntel of Ghe WEvemetaTr for fre-
. . quenniss below 2500 kefa,  For rreguenciss batweaen
4-7 DETERMINING RECEIVER FREQUENCY ls666 chﬂ,dﬁ.ﬂﬂ 8000 ko/s. only one strong Gest will

4=7=1 To deterains the Ireguescy of & received signel the ba obtainsd.
tolleding prosedura ‘should be followad,. ' In 8ll wpases 1t 1 =dviasskle to wee the minjmm
b 4 111 gi auditble beats,
ia} Maks commsetlons tg the R,F. bterminal,as explained %ﬁ?gt ;Enfﬁgzgzvigitaénzgiﬁiiiii "ot h?gh&rﬁ grdar

in Zgetion 4-4, plug In the headfhones epd turn
3 hermonics geusing coafuszlon,

OFF-0N switoch ON,
b T switeh OFF after latin
(b) Tune: the recolver a0 Lhat the jnacring signel is () Eﬁizugggeﬂﬁin poRet n S €
al Zero beat o the recefvsr,  Turn off the ra- -
eslver beat oseiliestor 1f & O 3igoal 13 haing

racuived,
SETTING A TEANBMITIER 0N FREQUENCY
le] Nokw the aphroxinmty rraqganqy of tha reesiver ; 46 .
g:ﬁiegftiigf r;nﬂﬂ:zteat E?ch:rggzgivgfﬂg:a Pgtﬁt 4-6-1 Tq edjust s transmltier or an gsoillator foo & daslred
is abave tha 2?%00 kgﬁa. o 5,000 ke/s. ggnga? f¥equency, thé fhllouwing procsdura 1s used:
divida ths ragaivar dial reading by the smallest (e} Make ¢onpectlons to R.F. terndpal a3 axplalosd in
whols numbar ket w&ill bring 1t withlon the 2,500 Sastion +4-3, ¥plug io hoedphonss end turn OTR-DN
ke/o, to 5,000 kefs, rongs. awitoh tq i,
{d} Twrn the ¢allbrate-OFERate switeh 1o CaLibrate, {u} Whan the de?u'vad frequoncy 1ia Eams?ﬁ ﬁ'““ ke /s,
R . - prrd EOOQ0 kefs, salget the coTyata abeck polot
{2} Sot the malm TFREQUANCY diel of the wavemetsr 1o \ L noarest ‘the | kequired fragueney. The recomuended
vhe neErest arystal check polnt. jf'.; arystal  ehsek proints are tabulata% oo the E:cn‘;
3 . 1, panei, If the ‘desfred frequency iag outel ¥
ir] sdjust the TRIMMIR capagibor so that the oheck Lo o 4T Althe 5,500 ke/a, to 5,000 ko/a, rangs, iulbiply or
¥ BAL Lo uezo hed o headphonas. L7 g divids i by the smallest whole nulber thab will
(5) Turn tooete-onthate aelich to oRmate ane e P T bl wilen e, coliomaies i ot ti watg-
waveweter slowly across the approximste Lrequency to the required frequengy &nd set the main JRE-
{or maltiple thersol} of the reosiver until 2 beat : QUENGY 418l om thim point .
ie beard fin the rmoeiver, AdJust the wavemster '
1al untll this beet 1s zero, {2) Turnthe CALlbvate OPENets switoh to CaLlbrate and

(b} Multiply or Givide resding of FREQU d4al on ad just the TRIMMER for zero beat on the headphanes,

wavemeter by appropriate hermonio 4o gZive ITa- - -

quency of Teceired signel. MR (d] Fren the CALIDrate-CFERate switch to OFERats,
{1) Turn OQFF=-0N selteh OFF after dcipleting moesurew "

ments, 25
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¥V MAINTENANCE

5-1 GENERAL

If rellacia and muigbarrupted gervioe i “to He obteined
with this squipdent 8 reguler inspectilon sSeleduls: most be
gst up wnd Tollgwed, Searvicing personnal muat be thorcughly
fexiiler with +the espparatua If intplligsht maintsuanee [s
to be exzpected, i

5-2 TOOLS

Mo %oals gther ihen thoss usually Tequirsd fepr pedic
garvloe eTe required to ssrevice the equipment,

&3 LIBRICANIS

Aben 4 lubricant 1is required at & podint that carries
currant  guch as  switoh echtaets, ¢oil bearingz, eta,, =2
mixture ol I0% by volums Mark P, Lanolin {(hyd#ous] dig-
sulvai ir élesn carbon betrachleride 18 usad, Then hot ia
ugse bhe mixture myst be kept tightly dealed, otherwise the
oarbon fetrechloride will evaporave and. the mixture will
baeofe atildky snd unusable, Lanolin, in domnon with vase-
line, a43 ke propsriixr of raduging conbasat resiafapce as
w1l as lubrisading the contects themselves, Tt s ugsdin
prefarence to weesline, =sioce 1% in  cleener &nd deods ot
fcld dirt End dust as Teedily, Tt is best Bppliad with & camel
belr bhruwh epd ahould be used sparingly, One aprlioe%ion
to & surfufe i suffi¢fent and more unly tenda to make that
-surrace  stiefy without dofng sny furtbher good, In eo
AupTrZavey & fomall amount of vasellne may be used if theo
lansiln is net availlable,

7y Chke front panel Weering a smal), guantity of veaalins
la resommenced ln prefersnce te lenoiin,

Wever lutricats the ocontaet wheel, cohtast wheil op wire
oo the rotating soll with say lubrieant whatsoevar,

5—4 MAINTENANCE SCHEAILE

Bires thls 13 a calibraeted precisidn instrumsnt the losa
the ampunt of unhacesapry servieing the bebtber it will par-
forn, The only ifems that should reguire attsntion ara the
batteriss end rotating eoil, ' o

G-4-2 Every dix menths skeck the condition oFf tls bat-
taries, Replacs the AR unilt 1f the i voltege im less than
1.15 volts or the B volimgh i3 less then 75 volts while the
equipment iz opernting, If deocsssary, the battery may be
deft in untll the 4 voltage 45 1.1 wolts or the [ voltame
is &% walts, bur this iz not recormendsd unlass & replace-
fgat is oot avallabla, -

28

q4=-T=-2 TIf the recalver Las & tuning meter, 1t mdy be uaad
fo ipdivats 2sro best 1o llsu of using the audic heat,
Targ best f£3 ideatified by & aldow swinging motisn of the
meter podnter,or a slow opaning and ¢lozing of the "magic-
eya" tuhe inage,

4=7=3 If tha raecslvar freguerey is btelow 2,500 kofs,,
zeT0 beat o ftest ostillacor with tlis 1reosivaed algne] And
then detarmine tha fraquensy of +the 1est oscillator &s
oxpleined in Seotien 4-5, This will ‘give the froguspoy of
ths reecslyved fregqusnay, :

4~8 SEITING A RECEIVER OX FREQUENCY

4=A-1 To oalibrate or set &a resaeilver on a degired fre-
guancy; thé folldéwing procedurs Bhould béa employed in
ceE=za3  wWhelrr the resaiver 1z eguipped with & beat casli-
latoer:
ta) Mzle connection te the HUF. temminal as outlined
in 3s¢tlon 4-4, vplug in the hesdfhopes sRd  fturn
the QFF-CN awltch to QN.

{b} Selsgt the orysiel ghsck polnt thet is eloszat o
the desired frequency ol wultiple theraof,

(2] St mailn FREQUEMOY ' dinl om the erystel ohoak
peint,

(1) Turn the CATibrate-0PERete switeh to CATihrats
and adjust THIMMER cepaeltor o Zaro best,

(e} Turn QALiTreie-0FiHate switelh to (FEHste.

{f) Turn maln FREGUENCY dial Yo emast frequsuey Te-
guiréd ar mutiple <thersof, ¢ 20t disturb
TEIMMER cepacitaor, '

{£] Turn oo reoelvar best: oscillator apd got at Zerg,

(B} Tane rasvelver to the poln% where the aignal from
the wavemster la at =zaro beat 1n the recelver
cutput, The recsiver will oo bs on the dealred
fragusncy,

(1} Turn the OP¥-8 switch OFF eftar completing
meaguramrants,

4=8=2 I the frequency o the recelver 1a cutailde of the
2,500 $o 5,000 ks, renge, always make surs that the Proper
harmonie of the. wavemeter 1s being used, The mpproxrimate
cellbretion of the revoiver should make +his emsy to
detarming,

4-8-3 If the recelwver 16 oot eguipped with a beat asail=
Iafor, zarg beat with the wavemster may ha datermined by
the tuping métsr, »geelver blpeklng or o suddsn daoryease
in packground moise, Howevar, the best method o usa in
this case 1a to resonute & modalated test opcillator with
¥ha wevemeter and then rescnate ths receiver to The medu-
letsd csollletor with due regard to eoy hermondlos belng

smployed,
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¥l LOCATION AND REMEDY OF FAULTS

g~1 GENERAL

~149 Orvatal falibrated Fevemaber 1s & donperative-
iy E?EQ{E pieuar?of aguipssnt with few gompopent perts,
therafora, raults ars unlikely io ceout, Bafore assubing
tbat 4he iustrument. is 2t Tault when 1% fails %o oparate or
operatys improperly, Clrat ehask the position of the can-
tfols mnd waks sure thet the tramsmitieT telng elisoked 1=
ectuslly dalivering m aigngk, A good sheck la to oparate
the egyuipmeat ms when ealibrating, Ir the beats ara BETONE
the novemeter is probably operetisg setisPactorily and the
fauit lips -a2lsewhérs.

-2 FALLTS
§-2-1 gBea%s are waeak on bHth OPERate und calibrate,
Loeatioa:
4] Gteok bettery valtages with sgquipmsnt oparating,
‘el Eeplece 1f 4 woitage 13 helom ‘1,15 or B Toltais
below T5.
|5) Jubstitube new valves cae 2% & time ocomgescing
© o owith V3 (1g56T),

A-2-2 Hents uTe wWeak on GFEHets npd strong oo Cillbrets,

Loeaslond
—_

{n] Fere aertain that sufficient slgnal woltage 1=
" appliéd to the RF terminal,

(b] Cheek contiouity of sWitoh 81 in the OPERste posi-
tiei,

{e} Ghsuok condition of £6, GT, end R2,

fef=3 No beets-are heard ob CALlbrats,

Logation:

ie] Cheok betteries,
(b} Check continuity of Sl im the CALlbrate pesltion.

{e] See they oo ferelgn mitter is lodged betwoen the

plateas of trimmer capaoltor CF short-sipsuleing it,

. @neg A yasy raplace adl katteriaa, This 1ngludea the ©
battery. w

Nuvar leave dilzebaTgad betteries in the lpatrument sinee
they may exvpand and ake rewoval diTiecult,

G-4-3 Dots & yeer carefully olgan the contaot #hesl, con-
Vact whoel rod, and rotetine ¢oil wire with & pisce of saft
olean sloth dampsiisd with ecarbon-tatrachlorids, Tedt all
tubea,

If nolay operaticn should Gevelop whan the tuning dial
ia slewly Istated It ey We nessssary to olean thegs neris
mord fragquenily 4s reguired to' endsure gqulet operatico,

5-5 WARNING

Wewer tamper with. the crystal freguency trimmer 8 or
eaclllater tonk txizher Cld ulliess facillitiss sre available
for repeitibng ths frequensy, Thess should require oo
ottaudion In the rlelf unleas the egelipmont has  hesn
damegad,

an
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Vil VDLTAGE DATA E~B~4 Hotde Ls beard in headphones when 4ial is rotatad

Lovethion:
. o : : PSR . T I Tith & elesn soft t£loth dadpensd with  warbow
Thy informetien liated below is for the coaxeniqnca of tatrachloride sapsfully ¢lesn the contact whoel on
oy : 3 . the Totatlog ooil L2 and the surfice of fthé wire,
marvice persoanel cnly. It aheuld Ye reslized the voltagas oo oicen Eibe shart on which the conteat wheel
obtetnable fepend wupon the condition of the betteries, retates,
Tharefers, the following values ars indicatlve only when Gw2=B Koige 13 learé in beadphenes when dlel 1& .svation-
rregl. batteries ars 1o user » ary,
Location:
T 1 - 1'5 E ) ] .
Filement Voltage Volts Change Yha C battery El.
High Voltege Supply 90 "
Mirar Plate a4 " .
¥ixer Soresn 43 n
G Biga for 1QAGT £ B n |
auilo amplifter Fleto 90 "
Audlo aapilfler Saraen a0 "

—
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+E

FE

RUMERGTATURE STYMHOL FUNCTTON
Edoztancas: -
Tixad:- _
0.25% wmilkibonry T3 Grystal g2plllalor Taok
0.4 millihgnry i Celibrried Cdetllator Flete Fead
Yartabie:-
B mleroyahry L2 Celibiatéd geclllator Tahk
Jeclks, aingle clncuit JL andlo urmmt
Plyzs, battery, 4-point K27 A & B DEttery Dobroctian
Hesistops, No, 3-4&, ¥-watt!- o _
23,000 ohus Rl talibrated 0sc¢illetor Grid
23,00 phms HE High Pass Tnmit Filter
A3, 000 ahunm a5 Mirar Sereen Volltage Dropplog
150, 000 ohue Ed Kizer Sigenl Grid
339,000 olma R3 Gryatal ‘Qseillotor Grid
&6, 000 chus RG Amplifier Grid ~
Switzshes, rptary, Z-pole, 2«woy 31 Calibrate - Jperata
switehes, rotary, 2-pols, 2-way o] OFF - O
Terminaln, ijnetrument, Thy ) . Fl i#.F. Input
Tronefortara, A P, 25,000 to L50/500 ohwus Tl trtput
Talvds, W,T., type:- . .
HATGT V2 Orystal Ofcillater and Mirer
LyahT Tl fDalibrated facllleatar
195GT T3 Audle Amplifisr
¥l PARTS LEST
8-1 LIST OF ELECTRICAL COMPONENTS FQR EACIH WAVEMETER
HOMEHGLe TONE ) H‘IHBE?L ) m‘TUTII{!_H-
Hﬂlﬂ;ﬂriaa, dry, #avemeter, erystel, nalibTated:-
n Eje_ Fl'l?;mant And Flate
ks i v . ) . ApLITiET Grid Hius
ggﬂuden;aiéf:j 130 H. at 0,003 emp,, 0O,C. L Mi¥aT ontput Tilter a Coupline
U0, ao0on0as d., ; . - . . . .
G, GG00185 Ed_: % 1.% ggg g-, E.g; ::‘; Calibrared gioiliater Coupling
0.0000E mfd., ¥ 205 500 V., D.C. ols Temparaihre Gobpeasator
0.00005  mrd,, 3 10% 500 V., 0,5, aE crysiel Qscillatir Fesdbesk
0,00005 wmrd., ~ 10% 500 V., D.C. 09 R.F. Input Bleeking
0.0B05  »rdll ¥ 10% H00 v., O.C. e | Bagyrass Loput Ellter
0,000%6 mwId., ¥ 24 560 7., D.C. £o Calibreted gselllitor Srid
0.06035 addl, T 2% 500 ¥.. D.C, 2 | falibratsid pueillstor Tank
0,01 med,, T 20% 300 V., D.0. c—.?“n E“,{i};?‘-“*ﬂ Uscillator ‘Fank
B,0L mfd,, E 20",5 ane 7., D,'l’.‘.’-: gig Mix:-ﬁ EMIT L ;if
ﬂ-al mid, + A 300 ¥ T4 = 1"—-9.'1 : tar
0.5 nta., = 10% 200 7. no C13 Amplifiar Grid Soupling:
Yariahle: - = -r D.C. eil Mizar Sprewn Bypdss
Air, tpimmer:-
0. 000003 ¥ 0,00001TE mfa
0,000003 to 6.000025 mfd. cs Cellbrated dscilletor Trimmer
Covamto, trimmer:— Grystal Freeuency Trimmer
0.0D0003 te D,000012 wurd - o
cryﬂtﬂlahin holdar, 1000, 00 hﬂ‘?ﬂ_! 4 0. 606% Cl4 gocillakor Tatk Trimber
-cul low semperaturs ¢o-efficlent ;
Hnllie'Jra, relva, octal, 8-pin:- efficlew 3l Galibrstor
gﬁ-éﬁﬁi %’- éﬂlﬁ%iif:rd?gl?;lﬂmﬁﬂr
a Tate scillatoy YValve Hsldar
Stestite X2 Ixer ¥slve Falder




NOMENELATURE TT TEPLAGKEMENT MR
Gtude, brazs, 6/32 x l-Tf4 in, 1 1 stqad
gwltehege, rotary, e-poelsa, E—Hay 1 El, 3=
Terminels, 1lnstrumants, Eby 1l i

=
1=
1=
=

(a] Repiacoment for X3 ia normelly Eolders, valva, aethsl,

8 plm, bakalite

[ "]
m
{b} Boxew for spere valwes ars inoloded in this box of
olner spare paris; bowsver, velves, i lnclwded, &re
ta be 2aoounted for ssperately and are not t6 ba  ¢ofAs
aldarell =ns cowpboetts of the B#etxs of mloor apeTs
perte Similarly, if valves are supplisd in the Fave-
witar, aryafal palibrated, thay ares to be acopuntsd
for maparatsly
- - - o - - - -
~2 RECOMMENDED PRIMARY (MINOR} SPAKE PARTS FOER EATY WAVEMEIER
EMERCLATORE grT # HEFLAGTVERT TOR
|
Buzbe3 =
" Famelgi- .
Taplenvite, Mg, 333 1 Qs&illator ahole hush
Mo, 385 1 Input fepuipcl Hash
Male:- _ _ .
Izglantite, Ko, 943 1 Uweillutor choks bush
. Yo, 906 1 Input Eerminosl tusb
donfderg rai-
4,0000465 mfd,, + l0% BOO ¥,, D,O. 1 9
0, 00DE1ER mrgi_, + B 500 7., n.c. L el
0.00002% mfd,, ¥ ED}‘Q 200 V., n.G, 1 215
i 0,0000E  wfd_, ¥.Yok bOD v,, L.C. 1 ne, BT
0, 0095 mfd,, » 10& 500 ¥_, D.t. 1 1:'.4
0.0009% mfd,, » 2% 500 V., B.0. 1 63
0,01 wfd_, ¥ 20% 300 V., G.C. 1 r1 a, pla, c13
0.5 mfd,, & 104200 v., D.G, 1 cli
Fendles, bamellts, bar 1 Panal bar buymdle
Héldwrs, valve, ooctel, S-pin, Steatites 1 Il, T2, E5 {(&]
Iﬂdu"qﬂ.ﬂﬂ'ﬂﬂ, Fxed, 0 4 m B 1 L
Plugé, batiary, 4-puint . L e
Reslstors, We, 4, 1/2 wath:-
’ 22,000 ohay L B
43,000 ohris 1 RE, A&
150,000 ohh= 1 R
330 000 ohms 1 B3
260,000 OhmA 1 ‘HE
Hurews, mﬂqhiue, [N hinﬂing bead:~ ) ' .
&6/32 T 174 in. 4 Panel reteining soTew




£

oy | o | EAEKED
RalGe ! A TORE [l LEFLACEMENT FOR ™ BoE
' ' K,
Eendlas, brkelito:- ]

Bar . 3 Pangl bat kendles o

Round 1 Main tunipg haodle &
Induciangest-

CFixedi-

0.2 m O i L3 ]
0,4 1 I1 2
Tariabln:-
_ BuH i g -
Jacokm, slogle edrentt E J1 1
Plugs, betiery, $-point 1 Fa 4
rosistors, No. 24, L/ weiti-

82,000 ohna 1 Rl *

33,000 ohms 2 R2, 15 i+

155,000 ohms 1 B4 4

JEQ, #00 ohmx L Fid 4

EROD, 000 ohua : 1 RE 3
Screws, mMacHine, brdss, blodlde Heed:- ]

Gf32 = 174 ip, - Panel Tetaloing serows [
Studd, breds, 6/38 1 L-2/f4 in, 1 ¥l stud, o
S¥ltobas, retary, @ pole, 2 way 2 31, 32 4
Tarmioels, instriment, Eby 1 Tl -4
Tragslormers, 4,F,, 25,000 vo 1507600 stms 1 T1 3

-3 RECOMMENDED SECONDARY (MAJOR) SPARE PARTS FOR EVERY 10 HAVEMETERS

_ _ _ F4CEERD
HOMENC LATURE QTF BEFTACEMENT POR In eox
Wo.
Dushgzc-
FemAalasz-
" I=elehtite, Mo, 923 1 Dse. aboks buph 5
Mo, 95 1 [nput teTwios] bugh f
Hale:-
Izalentita, Wo_ 903 i fizc. Bkoks buak ) &
Ho, 90% 1 Ioipiit VermbrnAal bush &
Choies, A, T,, 130 H, at 0,003 amp, , D.G, i L4 _ a
clips, pgpdd, valve - grid ellp wp ¥1, T2 4
Gonfeseérei— '
0.00000% nrd,, + 104 BOG V., D4, 1 oy 1
@, 000018% wed,, T ¥ 500 V., D.C. L ol 1
0,000025 mtd,, ¥ 2G5 560 ¥,, D.G. 1 £15 1
0.00006 mrd,, ¥ 10§ 560 Tur BB, 2 ce, Cf L
6,200 mré,, £ 163 S00 7., D_C, 1 +13 1
O.000%8 mPd,, ¥ 2% S00 V., E.C. ¢ g2, 03 1
0,41 mfd,, § 20% 360 ¥,, D.5, 2 £lg, ¢lZ, cla 1
0.5 nid,, 3 16% 200 v, 1.6, 1 c1i 1
Tariablez=- )
aiy, trimgerie
D.OQOCD2 to O,00001T: mtd, i oG 1
(. 020003 to U,000025 mfd, 1 oé i
Ceramis, trinmeir:-
C,000003 to Q.H0001E wmed, 1 o4 i
Crystals, in holder, 1000.60 ke/s., + 0,005%
{V-out low teoperature co<efficizot] 1 Tl &
Hpldars, valve, cotal, S-pin:-
Bukolite 1 xa b
Stoatite i X1, I7 a
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Primary (Minor) Spare Paris,



OPERAT [0 PERSONMEL PLEAST NOTE

L LUAYE BETURN MAIN FOFER SWITCH 70 OFF AFTER
USING EQUTEMENE, TO LEAVE IT QN FOR EXTENTED
FERIODS WILL DISCHARCYE BATTERY.

BESPITE TTS SIYPLITITY THIS IS & PRECIGICH
INSTRUMENT, THEAT AT 4C{0RDINGLY,

DO HOT CISTORE TRODEER CAPAUITORS 08  AND

Cl4.

[H]

Flpure

Humbar

Frontpises Type TH«ldd Srystel Calibrated Wavemetor F 149-1

LN e O3 L =

=1

10

Woveceter, Teiovad FTO0 CASE, . .evareesesr P 14F=2
HearT view of Wevemeter Chawsls.......... P l45-3
Bottom view of Wavemeter Chaasls, . ...... P 149~4
Worsmatel 1o Tialld cATTVIDES CASQ,,,..... P 149=E
Primary {Minor) Spsre Pari8, viseavrus-+ae P 149-6

DRAWINGS

futling Biewing ~ Typs TE~148 Grystel

Calihrated Waremster. .. eurennraran. Fo=lB5602
Yountilig Dlmensions - Tyope TE=l4%

Shookproef Monnting Bafe, . ...eveses. HEF=1102899
futline Drawiog = Typs TE-l49 Cerrylng

CRBE. s i sunsartraarssssaansrnsrnansren: EFo=l105604

DIAGRAMS

SGehsmetic Disgrabln - Type TE-144

trystal Calibrated WavemsteT........ MO-110302
Connaation Didgrem - Type TE-149

cryetal Calibvrated Wevemster, ...... PO=L0OBLOT




Decerinhion defersuge

Type AVa~29 Hesiphones, low lmpedanés oot~ MI=5803=13
ple'te with besibend, soid and plug,

Typs Ti-143 dstschebls Zhockproof Mounting MI-2 2066
‘Buge ror alrerafrt and moblle ilnstells- ;
tions,

r
Type TE~143 Primdiry {Minor} GSpars Terts WI-2209B

sultatly pecked in & light wooden box,
Theee &pare parta. ere racormended Tar
gack sjulident whep used for flsld ser-
rics,

mope: TI-149 Fagondary (Major} OSphre Faris YI-2209E
guitdbly packed 1m rugged woddan hbex,
o set of fhese spere parts 1z recem-
peadsd  for every tob sgulpmouotis whan
ugsd for lield service,

Trre TE-149 Wooden Uerrying Ceass Ifor mill- MI=-220392

tary fisld mse, Space is  provided foT
thy Type TE-149 Cryatal Cellbrated Wavae-
mefer an -4 shobkprool meunting, phowasg,
frimary sparps parts, ingtouction book
and cther small items, The Type TH=149
Shockproot Mounting BeEsa 12 included ms
2 part of this ¢ase,

1-4 EIECTRICAL CHARACTERISTICS
1-4-1 OVHHALL &0CURACY.

~ ahy freguency withibn the rolgs of the aguipment mey be
determiged with an error oot exceeding + 9,024 whan used
undar sverdce opsrating condltioms and as dizected 1h Oper-
atlon, Sactiow IV,

=42 FREQUENLY RANGE

[E ' ":"t!""
This eguiyment haa been demigned priwarily to provide an 35'}f:_
asourste detersinaticn of Irsguency ol transmitters and vl.yi&
recaivars over the fraquency rengs of 2,5 to 20 magacreleas. et
The futndanentel Proquenoy ranga cofered by the callbreted e
ospillater ia 2,5 to 5,0 megeeyelss. Fer frequenviles from ia- bt
& tg 1) and from 10 to 20 megatycles ths seoond and fourth é-f
Larmanie Isapectlvaly BTe ueed, In addition, by uwtilizing
the harmoaies in the sutput, the freguenty of treosmittera - T
eparating Getween 250 kof=, and 2,5 megeeyolay .msy b L

raddily g&tarmingd,

L]

1-4=3 ATETH JOTEGT

. Since yrestically ell fraguency messurements are mede AT
8T @naar “&5Tu beat™ the deslgn 13 zuch  thet the bgher
endio rroiuanela; are- sharply sttemnated while exesllant
reaponad l=z obtelned at the lower frequencles, This mipi-
miged axtreneoops nolde ERA  lpereseas ussabllity sinos

o e

| INTRODUCTION

1-1 FINETION

This Crystal Celibrdted Wavemetsr 13 intended for port-
able,mobile and alreraft ssrvices for aoouratsly oallbrat-
ing or detarmining the fraguency ad Justmentz of Lrandmite
ters And recoivers. This equipment 1s deaigned 4nd coh-
atruoted ta parform aetialaetorily under the eztrema
conditicns encountarsd 1n sucsh servioea, It fa s precisioh
instroment designed Tor repld aod erficisnt use 1o the
bends of Tegular awTvice pérzontal,

1.2 COMPONENT PARTS

Bach fraquédey me#dsuring mguipmsnt consists of the
following major componenta:

quantiky Lazcriptlon Refarsnoa
1 Type TE-149 Qrystal (Galibkrated DT 22 0 65

Favemater complete with orystal,
tut leas wvelvee and betteriss,
Olive drab Tiniah, Bpecisal
phitne feck Tor TFRoyal Canadlan
Corps of glgnels,

1 Type TE=149-B: {rystal Calibrated  MI-22109
Wavemater ocomplete with erystal,
but lgwa veives dnod bDabteriss,
Alr Forea blue findish, Standard
orie jack with proviailon rfor
edditional spscisl oputpot oon-
nectlons,

b Set of valves conalsting of:
1~ la76r7 W
1 =~ 1NSGT
1 =~ 1gsar

L Sa% of betteries comprisinog:

1l - Gensrel H022L A & P BetTery
1l = Geasye) E2HF C Battery

1-3 ACCESSORIES

Ta ocomplete en installation one set of low impedarnos
{16¢ to 600 ohm} headphones ars nscessery, The edditlonal
afcesspriaE  llsted balew ere avallable [for spaclalized
saTvioas:




(&)

(r)

(&)

{n)

(£}

(1

spenial hookwp wire, suitabls lupTegnesion of lo=
ducteneas and ceramle lnaulaficn provida  etzbls
eparation for long perlods 1ip etmospheres of ligh
rolative humidity An fncrsdes in relatlive humidity

fTroz 25 to'90 + 5% a8k a vonsgant femparaturs of

50 4 §°E. couses & ailft in frequensy of less than
0. a05%, ’ - )

Utmost sare has been exeralped to provids s slmpla
and ragead efrcuilt, This results in & frequsucy
sHift of iasse than 0.001% whepm ths equipment is
vibravéd four houra at o rfrogquansy of 60 o,p.a,
with an emplitude of 5 3,

Ths shift fo fraguensy cgusad by lowering the sur-
roundlog pressurg &t conatant temperature, from
agrmel g that existing At 25,000 Leat of altituds
ig lo=g than 0,0085%. HWo perts ars used thaf will
feil at this reducad pressupa,

Wheo the .opyatel Qsclllator valve 18 replsaed by
rvelvos of gimilar types and maoufecture which are
®lthin bhe marmufeciurers’ mexlmim-mitiimum l1jmdta,
the frequency shift iz lessg tham §,001%, It should
ba polnted owt Shet the average shift wlll be
aprreximataly 0_00064,

Hich quelity parts end simple glremits are Qeed
whycughout &0 that #ith oormsl Bging 47 componenta
the fragqueney should ahift less theh 0.0005# under
ldentical conditlens of mARsursment,

Wekan ast et Lthe factory the abeoclute . freaguency arf
the querts orystal w11] te within 0,005% of 1,000
ka/s, Uoder nofwel opsrating ooodiiicms experience
bers shomnp that the frequengy devistion iz less
that O,01% for any slgedvade summetlon of tha Fre-
?uenuy devlations as listed im paregrephs [b) ta
h) ineluwive 3hould the eguipnent be atcceldentelly
dameged -go thet the erystel calibmater oirsult is
affected the eallbrator may be quickly sot baok on
Iregquencsy 1n the fleld by ohedking againat any
atandard apurcs of 1,000 o, {or harmonic multiples
theresof] such as angther frequency mster or stan-
daré Crequency transmissigne Lf suah ere syailable,
This adjustment ls made by ménma of & amall frime
maT cofidenssr (08) across the erystel whioh l1a
terrenaitly locked efter adjostment,

The dsslgn of this squipment 13 such that the sp-
plisation of 1 voli of r=f voltage to the input
terminal  will net® ecawse blockidg or sppreclablé
interlooking of bhe cirecuits,

10

™gero boat? may bte mora spyily determiped permltiling preciss
determfnatliod of a fracuadey, Ll audle cutput measyrengnts
are made ot the gudio frsguencsy of mapimum cutyut which fa
gpprorimataly 100 eyoles,

in r~f voltage of 0,5 volte applied to the iopot ferminel
will produce a minjmiw of 100 mw, &udlc output inko  the
proper loed impedanas over the frequaney rangs of 2,5 to &
#efa. Hetmesn 5§ and 20 meis, the sutpul decresses, bt ia
suffisignt to permit ssti=Tactory uas,

The maxirmm aﬁdin ontput obisinabla is approiimataly
200 ==,

lmdmd B,F, FUTEGT

Approximately 10 millivol$® 18 se+%ailable on the "R, F.°
terminal Tor ohaeking receivers, The r=f oetput 1s un-
modulated,

1-4—E CRAYSTAL CALFRIATOR FREEFORMANIE

The rugead aumplicity of the eallbrator circuit insures a

merimun of p.scislon during the entire life &f the aguipment,

The electrioal dasdign fz  such thet changes 1n the pireuit
compopents due 0 fenpsretors, humldéidy, ribreticn and sging
heve a minfmm affect sn thse orystal rregquwency, The clrowit

ecpppnents  themsalvas =are of the best and most suitable

materfials pow  avalldble, Ceramie Insulation hes  bgen
lipezally usad, & gtanderd low drift Y-gui oryatal io a
hermetically Bealed eéTamic eryst@l  holder perm=eosntiy
lnatelled B2 an integral part of the equipment provides
stabls gad troulile=free speration, The indlvidudl sculesa of
dérvietion may b tabolated ag followma!

(2] The foctel purmeurp drift from & sold aterts 13 laas
than u,uulﬁ and after tha firgt 40 sgoonds 13 lasse
than 40,0001, Thia fina performance weans that oo
lopeg walte For warnlog up dre hecessary. The eguip-
maht 'cah bg turned on abd ussd lomedlstely,

{b} A dearemse of oatiery voltages from 50 to &73 voltis
on tha plates apd from 1.5 to 1.1 wvolte on hhe
ri1lemants euusas the Traguency to ahift leass thae
0. 0B05%, . Therefore, aging battvsries will heve mo
Aynraciebles affest'on the accursoy of the equipment,
Howaver, In aptunl serviee the batiarler should
never he ellowed fo reach thi= ertremely low Wolt=-
sge If rellabls awd eatisfactory servioe 13 to ha
axpacted,

(a} The ovarall frequency .drift with changing anmblsnt
tempevaturs i less then 2 coyclos/ma/®5, over the
terparature ranege of -20°c. t& +58°C, This for any
30*¢, tha drift 1a less than 0,008%. This is tha
largeat aad megt importait source of orystal fre-
Quency vaiietlon and every elfort 13 wade ta
minimiza thla factor,




thi preniae dguerminution i zera ba_t Exterael
girnuits tisd to the loput oduse inappreciahle
Tesation. with the freguency ollbretion, being
lz=s skan U_D0QG%E,

(i) Under ldenticml conditions of measurefient the
eTTorT salaed by resetabllity is leds tham O, GUES,
The 4i1l 1= driven khrough & peajiles Iricticn
drive that results 1o & smoeth tuning operatlon,
Tha tuninog kneb iz of adequebs alze to vomfortably
grasp. turns smxothly end gasily whieh is poxn-
fupive to & mariwum of mentel sase when operatiap
she whit, Tha dial is salibrated every KHilooycls
from 2,5 to 5 mefs,

i~4-T FONER HESUTRIMBITS

The LCilewent drajo fa ospproxlmately 200 ma, Bt 1.6
woits, whils tha plats apd ser¢en circults reguile approx-
imately 12,5 méa, at 90 volts, “He current i3 drewo  from
bhe O nebteTy,

1-4-0_ PoEEPR SUTELY

The. powRer =upply  ceoslats 9f & comﬁlnatich B wattary
ard vne C buttery, Either a censrel S0ARL wod H3BEF or a

Burgs=sg SCABG mad 5360 may bs ussd, Theas batteriss ars

1feludsd inside the case to prﬂvidﬂ 8, gomplétely g2elf-
sontdined pleco of eguipment and will provide npprexinmetaly
120 heurs &7 sebvice whon used s meximum of 4 hours s day,
Taw 4 abtery is heavy encugh so $hat shouid 1t pe lnadvarn-
teatiy L8ft ob for lpoger periads  the battsry life will
not be matsrisily shortensd, The 120 hewrs of battery
s&price "ls  osased on an eod pulnT of a7% volts tor the E
bd4ttery und 1,1 volts ler ke & battary,

Ir @ensral, dry tatiteried (rdéze Bt approximately -2473,
Tals cqhipxﬁnt may be used at lover tetwparaturss AT the
battaries dre npt allswed to reuein in this colder ambient
Jong-encugh to freaze,

1-5 GENERAL DESCRIPTION

leSrd GEEERLT

Tlie Type TE-143F orystel Calibratad Jevemstay 13
completely sali=contajosd in A metel case Ani 1o Prﬂ?fﬂﬂu
®itlh a rogeed caryrying handle,  u1l controls are Losated
on the Tronft pamel,

"he design of this souipment lsz such thet even though
warious FagtoTes may influences the frequeéncy calibretion of
the wvariakle osaliletor, it ean alweys Wa brought baok on
fraguancy by wgans Jf # amall uning condenasr ueed fo
gonjuncsion with the erystal aalibrator, This parmits a
simpie design whickh Teaulis fa =B naterial sAYIRg Lank-
facturing cost which in turn rTelduces the selling priua,
However, the ossillator is rugsedly bullt of the Zioest
fndl most -guitavle metaTiels dvaillible to eosure raliabls
and trewhle-free operatien, Jaglagtite inmilaticn ia
employed in the maln tuning ceil @nd valve 3ocket, Tha
perfofmances listed Lelow ere only an indieatisn of the.
performance of ihe osaillatér snd should not ba sonfused
with the overgll .accuracy af ths freguancy peter, Any
improvement mads in the perfobmance =23 llated balow woeld
og entirely unwarranyed -ainve the additiohal expense and
cewplication would ¥ield oo inecremsed overall acpuracy,

(el From g écld #tart the totel warmup drift fs  leas
0,03% smd after the firat 30 secohds ls less them
‘0, 00255, Tni# maans that ng long warming up
perieds S¥e. NBCASSATY.

{#] The tozal uncoprected shift in frequency causad
by the battery volimges Jropping from 90 to 6TF
volts and 1,6 to 1.1 wolts 1o lesz then Q,01%,

{e)] varieiions ic Bmbient Eampenaiure af 30°C, within
the range .of =30%C, +to +55%C. will souss  an
Jneorraghed fragusaey shift of less than 0.05%,

(4} Virying &te Teletlve humidity Trom 254% o 90 +8%
et ocnatent Limperatuare eousSss AR UNGOT cracted
ghirt ia fregqueney of lges vheu §,06%,

{e} Four bhouts ol -contlagous. ritration -at B0 &,p.8.
with an emplituds of 5 G,will ‘ceuds. the fyeguénoy
gelibpatien. to.ahift leas then G,0%.  Ho operan~
tignsl férlurss Will result from  this vibratien,

(£} The frequency will not shift by oore thkan 0,018
betwesn ez level and #5000 fset altituds, ovher
cenditions remeinlng the sams,

() when the =waster aselllator walve is replaced by
velve of sioilar sypé end wenufectura within the
magelacturers’ IBT jmumeninimim limite, the
uneorrected frequency shift is leds than [, 5%,

(H) Hormal sging 12 fnipossilbdy o pessure &nd 1s of
ne Peal significances dlnce any variotions ar¢ sl-
ways corrected when the varlable ospillator  ds
2alibratst -against the aténdard Creguency .of the
gryssal, The trimmer eapecitor wused in  the
celitrited oseillater. fa of adeguate oize to take
care of any end all of the lndividual veriatlops
ga liatad 1n paragreph (L) to (&) loclusive.
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mp recilitate servicing, akl wiriag 18 eolor ooded, The
zglor code used is 48 follows:

glapk = Groond and nogative rllsment
Yrown « Poaltivs Tiimment .
orasn = Grid and bias oireuiis

Zed -~ Poaiblve high voltags

Blue - Plateg gireults

Jrange - Sersen olrouits

grealdl low loss Insuletlon iz uwed o all Ansulated
wiTlng where praotigal to miplmize loaass,

1-5-6 EXTEGNaL QOTNELTIONS

) T . .. wpatlon
T35 general uss. in the Tisld the ouly gxternel sbanzob
neuusséfv ls a Llight wire coonectod to the BF %esminal 23

4ha fpoant pokel,

mynta wlre need not connsct be the tr&nﬁmittgf gr ragelvar
peling checksd tut 1s used 8olaly &5 an antanna,

WLen Llnstgiled in alreraft and trucks it 1a recorneadsd
shat the shookprog? base be greunded by e shert  lengir of
flexlbie Traid or wire,
1=65=T QONPRGLE

411 conkrols are groupsd oo che frant penel  erd ars as
grours petonbial, Thess aras

OFF-QN Ywiteh
CaLibratn-0piRate switah
TRIMNMEL cappeltgr
TUNIEG poantrol

l-E«8 TIEXTITICAYTON OF COMPONZNTS

gach cledirigal oomponant of tha equipment 1 idenctified
vy 8 lstter end 4 number, The lztter indicatss the typs of
part wkll= the numbera diffarentiate bebtween .&inilar Iorts.
Th bhts egulpment the Tollowing code has bpen usad:

¢ - Capsdltors

E - Eatteries

I = Jaeks

1, - JInductors
14

Ths Typs Tu-149 Crystel Celibpeted Fuvamatdr is aperos-
fmately 6-35/32 inches bigh, &8-3/1c ldches wlde and 3-378
inches doop, Thess are 4¥grall flpensions apd incelade all
prrjecuions.

Gutline Brawine Pigurs & akows the pripelple dirensions,
Then uged with ihs skockprool mounting bese  the helght 1g
tnoreased to 7-9/32 inohss snd the debth ko 3-T7/16 inehes,

Mountingz Jimaralone for tae -ahnckprncf mounking bass
gre piven on shoakproor MNourting Dirensians Drawing Flg-
uwra T,

_The woaden carryirg oase for fisld use ls epproximetely
10-15/1F inghea higk, 16-3/1¢ inches wide. &nd 12 laches
toaep whsn ¢lpzed, Thees dimsbtwions dineluds nll projsctions,
The outlina gnd princiyle dimensions are given in Carrying
Cegy Latline Drowing Fipure 8.

1-5-3 WEIGHTS
TE-149 Crystul Calibréted §evesstar complate

with valvez, orystel and batisriss . 13 pounda
TE~14% Shoskprool Mopoting Baas A4 peund
TE-14% Priwery Spere PATha 2% pounds
TE-149 Foodel Carrylig Cese |ineluding

Typ¥ TE-14% shccipreod Mounting Bese) LS
AY ;=36 Hepadphonea 3/4 pound

1-E-d4 - COHESTRATCT ICTT

The cese and chassis o the Cryatal Jalibrated ¥avamatlsT
are roggadly canstruatad of siuminum, Eivetting i3 sxten-
gively employsed o prewvent bths possibility of parts  bedod-
ing loose in the fisld, Tgwevar; the dealgn 1s sueh that
6ll parts are re=dily ancoasible and agy port thét might
pesaibly resuire replacemsnt may be guickly spnd easily
Tarovad ,

This eguipment 1is vonsiructed of ths best materisnls
suttehle [or edch spacifld applisation, Hon-iaflomsabls
miteridl hes esh ussd whensver prastlsabls,

211 metel parts ere sulvaily proteoted whemevsr noasilla
Fron the effeets of saltweter oorreaien, “The exterlor ls
fihighed with .2 durabie wrinkle,  while the l1uterlor 1sa
protedted by clear laasguaring, Wickel silver anf nlokled
blsas parts gre sxtensively employed, No Ferrous tmterlals
ere usad sxeept in regnetis eirecwit ocores whioch are  sult-
Bbly protected,

The primary Epare parts ok, sedondary aphre paris hox
end carrying case for Pield wae emre congtrudied of wood
gultably proteceted by & weather reslstent pednt,
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Il DETAILED DESCRIPTIGN

#.1 GENERAL

The TE-149 Erystel Salibraied Havemetsr ocoeists haal-
aully of = ecellbreted variabls freguendy oaclllator, &
gristel ponsrolisd osolllefer, B mizer or detector it which
tha putput of the <allbrated oszelllsior may bs  compatad
#1th aither an exvernally intreduced silgpmal or the outrul
of the erysisl oseilletor, B5ud an aundio auplifler fasding
g pair of heesdphomss by meanz of which en audibls beat
betmesr the two signals enterimg the detsstor may be heard

and Lero Teat determined,

3elf-oonteipad batterdiws supply both Cilement gng plate
yoliegos,

The dealgn =apd functions of the varisus olreuits will
oow be ocpversd din daball,

22 EIECTRICAL CIRCUITS

Yulvs 7I [& tricde-conpsoted pehtods wypa IRSGT) 1= tha
gelibrated sscillator, It 1p comnsoted ib a olpitts elr-
oult Witl capaciters C2  and €3 gividings ths tank woltuge
batwsen the plate Bnd grid eireweits, The fTeougancy 13
veried by mpEh3 of the variebls inductor L2,  depecifeT 01
hes & negitlve temperature ¢osffloient acd compensates  for
the positive temperature soefficisut of the indueter Iz,
khus keeping the ealibratich of the oselllator mors nearly
constart with ¢henglog amblent femyperature, Japacltor G14
is & seromio fype trimwier wiiek 1a adjusted eoi asaied &t
the faolory to epmpsnasete tor varlatichs ln strey oirewdt
eapatlty betwsen Llndividual wivemeteis, Tt sheuld zever be
disturbed, Variabls capscitor €6 is samtroilsi by the xnot
rarked TRIMMER of hthe front pansl add fa used te st the
salibrated oooillater exsctly e zerosbagt Titk the aryetel
tsaillater &t gne of the eheek ptimta qo the dlal,Cepaciter
04 bieokas the plate voltegs from the gricd of the tubs and
jo ¢ombinavion with B] supplies gridelenk Dlas, DLAT:
voltage 1s fsd throwghk radlc-frequstiey cheke L1 afance Doth
sidez of she. tank cirpuit ers above ground, Eapsacitor Q10
by-pEsass the plats aupply to ground for r-f, '

The oetput of the calibreted oseillster 1s coupled very
logealy by means of capacitor 09 which 1s ondy Gmilordnicro-
farads aqg resistor K4 to the Flrst grid of velvs 72, Valva
TE 1z 8 pentogrid converter, type LATGT, snd functions both
65 8 oallibratiag erysiel ¢aclllator snd nixer,

#hep the GALibrate-O0FERE%e switeh 81 15 lo the Calibrete
position, the 1,000 kafs, crystal ¥1 1= connacted to the
Fourth grid of ¥2 endl the iopnt oirsult ia grounded, Wader
these oonditvicns the eryatal will oZalllate aince Inductor
i3 in the plete ecireult 1= adjusted to provids the TroneT
1mpedence and fesdbesk %o the grld pcpufs throuph capaclior

16

= phslliaitw bl Ctalas LWL UUldnider

- Bselstors

- Switokes

= TrahsfolitesTs
Talves

=~ Zooketa

ook o= 3w ow
i

- Crystals

The itdantlfying symbol of edch part 1is stencilled ad-
Jocant %0 1% fn the equipment,

The deseription end chersoterlstica of each pert ars
lieted in the Paris Lista, Beotion ¥III, wherée all parta

are Iindered aogording 4o symbola, being arranged elphabedi-

celly &nd numerically.

The Schenntie Ciagran of the Grystal celibratad  Wava-
mabar-ls given in Tigurs 9, -

1=E6=8 VATLVE COLPLIMIET

ThHie Talves used for the different services In the TE-149
Crystel Dalibrated ¥avemetar erei-

Barvica Juantity TYpa
Galtibrated Qsclllator 1 LNSGT
Crystel Osgeillator and Mizer 1 LaTeT
agdlo amplitiar 1 1gkay
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Theoretically B keat wlll cocur wkenever

ﬁfﬂ = Bl
whig e & = any whole aunbser
| = #ny whole number

In = Fraguenay of eslibrated cselllstor
(2,800 to 5,000 kefs,]
fy T Thé sapond or unknswn Feequenay
Transpﬁﬂing: fa = B fx
4

Thka =ignifiogncé of _this rélstlon l1les ln the fact fhet
whensver the guantisy 3 fy 18 betwesn 2,500 and 5,000 ke/s,
a4 bent sheunld be heard™ oif the wavemster dial st thad polint,
Egwevar, In aetual practice the beats Yacome 20 wask 23 40
ba iompditls Lf A excesds E-or 7 and B excesds 16 £5 20

fapending wpen the megnitude of the input voltage.

 Gtated

ih gacther madnsr 1t may be =Bjd that in gemarsl up o the
&th or Tth bHarmpnla of the .onlibreted oscilletor mey be

usged and urz to the 15th or 20%th harmonie of the . extermal
slenal mar Do uweed,
LT
2-3-2 Ths wavematsr nontalos an osplllater celibrated from 4
P té B,000 kofs, and a 1,000 kefa, crystal d=zcillataor
tor chaoklag Gthe cellbration of this ¢sclllatar, Einca

favtdrs such ed temperatures, bumidity, vibratlon, &banglns
viltages, ote, will siightly arffect the calibeation of the
vacillater syms meahs mist be used to porrsct these vwaris-
tions ao that the ocallbrition 1s always within the accoyrscy
raqulred, Thls 13 acesmpplishod by cofparing the bharmonies |

af the 1,000 kefs, cryetel escillator with the Ffupdamentsel

ar barmcnica 6f the callbratdd oseilletor. Theae dheck

Felota BPe obhtalned at the follewing frequencles and are B

Tresult &F thz verilous harmopica lletsd tesatilng together:

Bsc,.Fraqu fes,. Har, Atal, Her, Heat Froq, medgt
2520 2 g §000 L
2571, 4 i 18 16000 f b
2600 3 13 13000 A3+l
26R6,7 3 B 5900 BN A
2750 ! 11 11900 25N
2800 5 14 14000 A1+l
2833,3 & 17 17000 e
3000 1 3 acy o }.& .
3200 3 16 leépp [ 5
&

}ﬁ“ﬁhé

G5, Eaeigtor R is the crystal osslllater grld laek,
Terinble capeciior ©UE is uded to set ths crystal oscll-
lator fregquoncy To Withio 005 percsat of 1000 ko/a; It
i edjuated end losked &t the [feciory end should not be
diafurbad dunless it {3 nacecsery o changa ¢ryatala in the
fiﬂld.;,

with awiteh 31 in the OFERete .positlon the arystel is
dloponneckdd apd groingad anod the input terminal ls cod-
pgoted %o ths fourth grid wis & high-pass fllter natwark
consisting of capecitors CE and 07 and reslster R2. The
purpose of the high-pasa filter 1 to prevent volteges
indueet 1o 4 land coonectéd to the fnpub wermipal by low-
Prequendy a-¢ Tlelds{from & power trenaformsr for example)
from being imprezsed on the grid of the ixer yalve and
sauplng hum,

#hen ths Tuhdawsnhiel or hermeole of  the callurated
peoillator frequency is near that of tha asigmel or a har-
gonie of the =sigunel lupressed on ths fourth zrid [either
from an orftarnel sourte oT fTea the arystgl] the plate
curreant of the mixsr velve will flustuste et an andibly
rate and 8  voltage will be sel up acroes reactor I4 and
transrerred vin ¢oipling capacitur Cl3 and grid resilstor
RE to the zrid of the audfs amplifier tube Vi1, Since ocnly
the low eudio Frequeneles ers gf velus in detarmining when
the twp redio frejqusneids applied to the mixer tube =are
ldentigal {garo-be=t) the High awvdle frequenaies &la
sttenuated by mesns of eapdcitor 012, This balps to Sut
down extroasouts: nolse and pravent "wlastlngh, 12 elsea
by-passea radie~frequsncies o ground from the bottom of
L3,

Reslstor RS drops toe bettary Toliage bo approximalely
45 wolte for the scrgen grids of V2, oOapdeltor GlL 1s the
serasn by—pogs fapaoivor.

The sudie esplifier vslve V37 1a s type 19567 Deam powar
gmplifier, Battery El =upplies 4.5 volta of grid blas Tor
thia valve, Trenifermer ™1 oouples thy avdls output fo
ths baedgphone vis jeox J1. 1% iz deaigned to wark dinto
law=-limpedancs headphonea [nexinally 125 eor 6&00 obma,
depending ap Row ftls ocutidt windings ars connestad) .

5.3 THE(RY OF OPERATION

ge3m~l The gonerel fliecry of pparation of the wWevewmetar
depands upsh the fect tlint when twp radip-frequency elgnels
are lmpreEsad oo s none-linesr circul® element [auch as s
datactor or mizer] otkar freguencles are produced, Thasa
other fraguansies consiat of the hermonics of the Iupda-
mentsl frequencies, the sum and diffdrencs of the funda-
mentals and the sums and differsnces of all the wvarious
harmanics, In Fha cperation of +the WavTemster Welald
interestsd only in the differenge batwsen the Iundementsls
or harmohlcs sinee when the dlifervencs is small the lbeat
frequeney iz sudible, This eudible beat 2s heard in ine
hsgdphones and. whan 1t 1s reduged to serc the fundemental
fragienuy ox acwe twe bharacnics of  the freguengles
impressed upon the detentor are egual,
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