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TYPE 202-B AM-FM

SIGNAL GENERATOR

TYPE 202-B AM-FM SIGNAL GENERATOR

1. INTRCDUCTION.

2, GINERAL.

The Typr 202-H Signal Generator has heen spe-
cifically designed for use in the development and test.
ing of frequency mndolated receivers and celevision FM
swund chanoel cquipmcie within the frequency 1ange
of 51 w 216 megacyeles. Provitioms lave also becn
made whereby it may be used in this frequency runge
a5 an amplivwde modulated RE signal souece o, in
conjunction wich an external audio oscillator, may he
wsed to prodece sivnultancous FM and AM RF signals.

Physically chis instrament oonsists of four major
subassemblies: (1) pancl assembly, (2) RF assembly,
(3) audic oscillator, and (4) regulated power supply.

The RF unit §s socured o the rear of the fronc
punel while the audio oscillacor and power supply ore
fastened tu the botom of the gencraror cabinet und
are clecerically connected to the front paocl and RF
asscmbly by mcans of cables und plug connectors,

The wiring and layout of the vurinus compoaents
have been arranged for maximum simplicity resulting
in a compact instrument of moderate size, thershy can.
serving laboratory space. All meters and calibrated con-
teols arve dicect reading and are loowed oo the fronc
raoel according o funcdon. The frequency dial, as
well s the moduladon and oucpur merees, hux heen

ey AT
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NOSDU_ATICN
CAEPUEMNDY

SE_ECTOR —_—
i T I5K0

positioned ur eye-level for maximun readabilicy. Ex-
clusive use of aluminum far cuhinet, pinel, and chassis
fihricatioh has cosulted in 2 reludvely ligheweight,
taxily portshle instrument, For convenicnce in carrying
4 collapsible leather hundle is urtached to the top of
the pencraror cabinee This fstrument s supplied
complete with tubes, Instruction book, and RF cihle
type tumber 501.A,

6. BASIC OPERATING PRINCIPLES (Fig. 1).

Figure 1 shows in block foco the busie elements
employed in dhe 202.B Signal Generator. A type 6C4
triode s used as au RF oscillator amd is toned ower
the frequency range of 27-S4 mcgacypeles.

Coupled tv the REF oscillacos is ¢ 6AKS reactunee
wbe, which, for frequency modvlation, shifia the fre-
suency of the oscillator in direct proportion to the in-
stantuneous audio voltage applied o the reactance fube
from the aodin modulating oxcillator,

The outpur from the RF oscillator is fed to o
Class € frequency douhling stage which is runed e he
second harmonic of the owillator frequency, thus cover-
ing o frequency fange of 54t 10R megacvcles. Follow-
ing this doubling stage is an outpot stauge which in
the low frequency range {$4 0 08 IDC) Opefates uy
a Class € amplifier und in the high frequency range
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Fig. 1. 8asic Elements of 202-8 AM-FM Signgl Gererator
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Fig. 2. Front Ponel Controis of 202-8 AM-FM Signol Generator

(108 to 216 mc) beromes o Class © [requency doubling
stage, Amplicude modulation is obtained at this stage
by applying an audio mwodulating voltge o the sereen
of the 6AKS mbe.

Coupled tw the plate inductt of the outpue stage
is o piston type mutoal inductance atreovator having a
i3uohm fesistor in serics wich the une mrn coupling
loop.

The dial of the weenuator is calibraced in miceo-
volts in termy of the voltage present at the output cable
terminal posts whea the power vutpul from the lost
stage is ser po the proper level as iadicated by che
OUIPUL MOMRICOr TETET,

The §3-0hm RF output cable is terminated ar one
end hy a 53-vhm resistor and terminal post assembly,
and at the other end by a BNC type connectur which
arcaches to the RF panel jack The output impedance
of the generator with chis cable connecied i5 26,5
uhms, The volmage nppearing ascross the output aihle
terminal posts is read ditectly on the output altenuscor

dial.

2. OPERATING INSTRUCTIONS,

»#, PRELIMINARY (Fig. 2).

The ionstrumene should be carefolly removed freom
the pwclun;, ¢enrom and che Power cord l.llng_gt-_'d inro
4 suituhle [15 volr, %0-60 cvcle vwled Operate the
POWER SWITCH i the "ON position.  Atrach the
Rl OUTPUCT CABLE to the from panel RF OUT-
PUT JACK by pushing in oo the cable connecorr and
rotiting it clockwise,

b OPERATIONAL CHECKS.

As an indication that che instrument is in proper
operating condition, the following checks should be
wiade upon receipt ancl at swiable inteevals chereafter:

1. RF OSCLLILATOR AN AMPLIFIER.
Sce that it i possible W adjust the RE MON-
TPOR CONTROL o bring the needle of the RV
MONITOR METER 1o the red reference line through-
put the cotire Frequency range of 54-216 me.

-
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2 FM AND AM MODULATING SYSTEM.

Twn the MODULATION SELECTOHR
SWATCH m FM, the MODCLATION SWTTCH 110
FM, and the DEVIATION RANGE SWITCH i 24
ke, BO ke, o 240 ke, Operacion of tie FM DEVIA-
TION CONTHOL in a clockwise direction shoulid
cause the MOTILILATTON METEK o indicute increas
ing deviation,

Tuen the MODULATION SELECTOR
SWITCH o AM, the MODULATHIN METER
SWITCH w AM, and eotite the AMPLITUDE
MODITLATION CONTROL cluckwise. The MQOQDIUI-
LATHON METER should indicaee the percentage of ain-
plitude modulation pecsent, and full-scale sctdng shoufd
be possible.

If the above checks show the instrument tn he
funlty in any rexpect, cowsule the section oo Triouble
&hooting, Par Sc., as ap eoid in locadng the cavsc of
the trouble.

¢, QFERATTING CONTRO)S (Fig. 2).

This aection describses the functivning of the operat-
ing controls which ace locaced on i tront panel of
the instrument stardng with those ar the lower left
hand part of the panel ond procceding clhickwive around
the face of the instrument,

[, MODULATION FREQUIENCY SWITCH.
Thix vomeead selects any one of eight fived audio
faequencies between $U cpcles and 135 kilocreles for
cither frequency or amplitude moduletinn,

2, MODULATTON SELECTOR SWTTCH,
Either frequency of weplitude modulaioun way
be obrained by secting this switch to the proper position,
Moduladon may also be mroed off,

3 YERNIER FREQUENCY [IAL,

This dial i divided o 100 divisions and s
coupled w the MATN FREQUENCY DAL dhrough
n 24;1 gear train, providing o ental of 24Ut logging
divisions [or each RE range.

4. DEVIATION RANGE SWULTCH,
This rotary type switch selors three maodula.
ron muter devimtipn ranges, 0.24 ke, 0-B0 ke, and
0240 ke,

5, MODIUILATION METER.
Four modnladion meter scales are provided, 0-25
ke deviation in 1-kc inceements, 0-A0 ko deviation o
5-kc increments, (240 ke deviation in 1-ke increments,
antd 0.506% amplitude modulation, with calibration
marks at 3G and 50%.

&, FM DEVIATION CONTROL,

A conrinvously vardable contro!l for ndjustiog
the frequency devinton on uny of the chrer ranges
124 ke, 0.80 ke, or 0-240 ke

7. MODULATION METER SWITCIL

By means of this conrol the MODULATION
METER may he switched 1o either the FM or AM
modulating system 0 indicare the degree o modulation

present.

B, AMPLITUDE MODULATION CONTROL.

A concinwovsly variable control foe adjusting
the :|n1rl|1'1||4:|¢e mesdludation fevel,

9. RF MONTTOR MFETER,

The BRI MONITOR METER ia uwwed ta stand-
ardize the poseer devel of the lnst RE amplifier stage.
Tt uperatinn the mewer puinter s set o the el calibr-
tou line on the werer scale,

1 Bl MONITOR CONTROL.

Thix adjusement xets the RF MONITOR
METER e the proper teference level soch that che
oulpul alenuatoe calibration is direce reading in inicro
volrs.

1L, MAIN FRLQUENCY DIAL

T'he MAIN FREQIUENCY [MAL has too fre-
guency calibrations, 54-10% megucyules and  108-2E0
megacyales. An inper scale is divided ineo 24 equal
divisnins far use with the VERNTER BREQUIENCY
DIAL.

12. RF RANGE SWITCH.

This coatrol sclecos either the low [1equency
range, 54103 megacycles, che high frequency sauge,
10RA-216 megacycles, or turns che KF carrier off.

13, KF QLITUT ATTENUATOR,

The RF DUTPLIT ATTENITATOR DIAL s
culihtited direcely i mictuvoles vutput at the outpur
cable terminals. It s seandardized by secting the pointer
of the RF MONITOR METER 1o cthe red calibration
mirk on rhe meter svibe

d. QUTTLTT CONNECTIONS.

In order to properly wazich the ourpur of the
generator o che mpue impedance of a receiver nnder
test, s may br destrahle to add o resistir in one or
botly stdea nf the BF Lline [tom the iiguul Helit2 Rladly
as shown in ligure 3.

2020 RECEWER
SIGMNAL UNDER
GENERATGE TESY

ey URSALAMGED INPUT TO REGEIVER
R=INPUT IMPEDANGE TO REGEIVER

RECEIVER
UNDER

(b) BALANCED INPUT TO RECEIVER

Fig. 3. Recelver Connections

— 5
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For the case of the vnbalanced receiver input an
impedance march may be obtained by mnnecting the
proper resistance to the “high” signal geocraror ter-
minal and conpccdng dhe ground of the signal gen-
erator o the receiver ground {figure 3a).

To use the signal gencrator with a receiver having
a balanced {nput impedance, conoections should he made
awecording to figure 3h. As a check for the possibilicy
of the ground between generator and teceiver being
low tovugh to shunc the prdding resistor in the low
side af the RF line, the powed plug of the generator
may be moved to u different outler. Negligihle change
in readings should be observed*  Resistors haviog
nonreactive chasacteristics should e used o avoid
errors due e phase change,

A SIMULTANEOUS FM AND AM,

For certain teats simulmancous M and AM iz some-
dmes desired. The 202-B AM-FM Signal Generator, in
combinadon with an external low distertinn audia oscil-
Intwor, may be used for cthis puspose provided chat the
vudio osciflator in capable of developing mpproximately
$ volts srruss & 1500 ohm load, the FM requiremient
for 240 ke deviarion.

In use the cxternal audio oscillator is connedred
w the FM external binding pasts, che MODULATION
SELECTOR SWITTCH set wo AR and the levels of
cach type of mudulation independently set on the
MODULATION METER by operation of the MO
DITLATION METER SWITCH, FM DEVIATION
CONTROI., and AMPLITUDE MODULATION
CONTROL .

CAUTION:

e of an externad atdis wsellfatar o AM, with the IN-
TERNAL MODULATION QSCILEATONR iﬁ-'l'lr'.bd to FM, wilf
vaesult in Fmteraction botueen modnlation (rowily whim both
osclllarars are operariug at or pear The damy audin freguemy.

3. SPECIFICATYIONS.

« RF KANGE.

Overall frequency coverage of 54 to 216 megacycles
in two ranges: 34108 megacycles and 108-Z16 mega-
cycles, accurate to within 2 0855 after n wurmeup
period of one hour. The MAIN FREQUENCY DIAL
is also calibrated in 24 cqual divisions for use with
the VERNIER FREQUENCY DIAL.

6. VERNIER FREQUENCY DIAL.

The VERNIER FREQIIENCY DIAL is divided
intp 100 equal scale dividoms and is mechunically
ooupled 0 the MAIN FREQUENCY DIAL hy a 24:1

gear wrain, providing a tomal of 2400 logging divisions-

over cach frequency range. The approximare frequency
change per vernicr divisivn ix 26 ke on the low range
and %2 kc on che high range

*f ariouy methods of ubtarming push pull toltugr fram an we
balastred gemeyuior puipad sty disoussed im the BECA Review,
vVol. Vi, Aprt 1942, Number 4, in am atbicle swtitied “Res
rriver Mwpnt Commectioms far U-M-P Mrasarement™ by Jokbe
A. Rankin

¢, RF OUTPUT vOLTAGE,

The inaximium open circuit ouiput volrage from
the BNC pe RF QUTPUT JACK ar the fram panc
is about 0.4 ¥olt. With the standard outpue cable (type
501-A) attached, the maximum olibrated vutput voloage
at the cable ceenioaly is 0.2 vole. Whea the RE MON.
ITOR METER ix st tu dhe red calibruvion line and the
scandard autput cable atcached, the RF OLTPUT AT-
TENUATOR is direct reading in mictovolts and coo-
tinupusly adjustable from 0.1 microvole to 0.2 wilt,
Accuracy Is approximately 1064,

4. RF QUTIPUT IMPEDANCES. ]

The RF ourput impedance of the signal generawor
as seen looking into the BNC type frant panel con-
nectur is 53 ohuns reststive, With ¢he srandaed outpur
cuble atrached, the RF outpue impedance As seen look-
Ing iore the outpue vable termioals s 265 chms
resisrive,

. FREQUENCY MODULATION.

Theee frequency deviston ranges 0-24 ke, 0-80 ke,
and 0-240 ko are provided, each conminuously adjuse-
able, ‘The 0.24 ke deviation scale is calihrated in incec-
ments uf t ke, the 0-B0 kc acale in increments of % ke,
und the 240 ke scale in incements of 10 ke

It AMPLITUDE MODULATION.

Amplinde modularion is available over the range
from 0-%0%, with meter calibration poines provided at
M, and 509 modulation,

g DISTORTION.

I. EM. The overull FM distortion ar 75 ke is
less than 2%% and ar 240 ke less than 1097,

2, AM. The distortion present ac the RF ourput
for 3% smplicude modulation is les than 3% and for
5(C5 AM less than 6.55%.

£ SPURIOUS RF OUITPUT.

All.sparious RF outpur voltages are at lzaat 30db
below the denired fundamental, Total RMS sporious
FM from the 60 cycle power souree is down more than
50 db, with 7% kc deviation as a refercnce fevel.

i. FIDELITY CHARACTERISTICS.

The deviaton sensitivicy of die FM modulanoen
system s a function of Irequency is constant from de
w berter than 10 ke. Ar 1% ke the deviatinn ny indicared
un the modulatdon meter 15 0.3 dbh Hsh‘él‘ than the wuc
value. The amplitnde modulation system is also flac to
10 kc and is down L0 db at 15 ke

j- INTERNAL AF OS5CILLATOR,

The interaal audio oscillator may be switched o
provide vither frequency or amplitude modulation or it
may be switched off, External binding posts permit
the use nf an cxiernal AF osclllgror for either FM ot
AM. The internal osaillutor and un exteraal fow dis-
tortion AF oscillntor ouy be used simultancously
produce a signul which is frequency modulated ar two
different audio frequencics. With the internal osdl-
lator swicched for AM, an external AF oscillacor may
be used simultaneoos]y o frequency modulace the AM
signal,

— & —
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The inccraal AF ascillator prowvides eighe fixed
frequencies which may be selected by a rotary epe
switch - 50, 100, 400, cyehes, and 1, 5, 7.5, 10, 13 ke,
acrurute ¢ within 5. Hanmonic discortion, in general,
ix less ¢han D595,

The ouepur voltage of che internal oswillator s
availohle at ¢he external himding posts for synchroniz-
il‘lg ot nther purjases.

k. EXTERNAL MODBULATION
REQIMTREMENTS.
1, Frequency Moduladion.

The frequency. deviation senstivity in 50 ke
pet volt uin the 0-240 ke dedation range and 16.6 ke
pet ¥olc on the 0-80 ke deviatinn runge. For external
IM che inpur impedance is 1500 ohimns maximum,

2. Amplicude Modulurion

Approxinacely 45 volts is required for 509
modafuden on either the bigh or low RF range. lor
exteenal AM the maximom inpw impedance is TS00
ohms shuneed with 1000 wunl.

3. Audio Voltage fur Excernal Use,

There v available at the 'M extecnal oscil-
lator binding pusis abour 5 volts AC muximum and
at the AM extetual oscillator binding pusts, 50 volrs
maximum,

L TUBR COMPLEMIENT.
Audin Oscillator ... GALG, 6VEGT/G (V1 V2)

RECEREL .oovorsrrnne I¥IGTYG {V3)
Volrage Regufuter .. VR-150 (V)
Reaceance Modulator. 6AKS {(V5)
RF Osqillugor ........... 604 (Vé)
Douhler Seage ... 6AKS (V7)
Doubler and Output GARS (VE)

Bullaar Resistor ... 6H@

m, POWER REQUIRFMFENTS.

The 212-B FM Signal Generator is desigmed fo1
usee with 115 volrs, 50-80 cyclea. It will uperate satis-
factorily, however, over a volrage range ftons 105-12%

(RLR)

volts withoue changiag the HI frequency by more than
0050, A two ampere fuse is pliced in ooe side of
the AC line for priective putposes. Power comsampr
tion is 65 wates.

x. DIMENSIONS AND WRIGIHT.

Outside cabinet dimensions: 177 H, 1315% W,
%" D

Weight: 35 puunds.

@, ACCERSSORIES.

Aviiluble as an acerssory js the X07.A Univezeer
whicli, in combigation wich the 202.B FM Signal Gen-
etator, provifdes additimat frequeney coverage from
.1 mc o 55 mc at unity gain. The 207-A Univerter
copsists uf a lovel 150 mc oscillaor, miser stage, und
hrisad band amplifies. Tho frequency of dthe locu] oscil-
lator is faceory adjusred and may he checked by ob-
taining zerochent with the 202-B oucpur ac 130 wo, The
nueput frequency of the 202-A Uaiverter i detetmdned
by subtracring 130 mc from che 202.B Sigoual Geaeraror
MAILN BREQUENCY DIAL reading.

In uge the input cable of the 207-A unit iy sitached
ta the RF QUTPLT JACK of the 202.B Sigual Geo-
etatwr and the rpe 5014 RF Quiput Cable is rans-
teeeed vo che ourpue fuck of the 207-A Univerter, $ince
the Univerrer b unity gain, its pucpur level is indicared
cirectly by the RE ATTENUATOR secting of the 202-B
instrument.  The ourput smpedance uf the 207-A Uni-
verees ls approximately 20.5 ohmy with owrput cable
atrached,

4. THEORY OF OPERATION."
a. REACTANCE MODULATOR CIRCITTT
{Fig. 4).

A GAKS robe (V5) aperating an an inductive cle-
ment ncross rhe rank ciecuit of the 6C4 (Va) oscilluor
circuit is emploved for rcactance modwladen, In ordec
i mapntiin conseant freyuency deviation sensitiviey over

"I'beun ¢f upsrarfan dud dtnye INjeresaifon are Pieew Im it
wrtivle e the Norceber, 1246 b of Flearanice Magazine
catitied “Design of +-M Sigral Gerevazar” by Domald M. Hul
awd Murrgy G. Crasby.

R-a3 F-a4

—
TO OSCILLATAR
TLRE V-6

Fig. 4. Bosic Reoctance Madulotor Circalt
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KalDIO CAORPORATION

the entire twning range af the inseroment the ameunt
of Inductance injevted by ¥3 i made o vary dirccty
as the catvier frequency. This s accomplished (fig, 4)
by u bridged tec norwork consiseing of 1443, Rdd, 33,
the gr'it.l ]lhri: 1:;||1;1ril;|.nﬂe of Vi, und the g:‘id cathade
capacitance of VS0 Aldhwogh ehia eircuic arrangement
is capable of producing taiely copsuu devinton =ith
tixed componenrs, €33 s made variable wnd ganged
with the nsollator lunf:lg condernaser o E:-n'n'idb the pee-
vsion of deviation calibeativn requiced 0 & sigoal
Renetalor,

Resistor RS0 seeves o bleed che proper amimni
of currenl through RéG, AT to permit operarion of
¥5 over the mour harar porcion of in haraceristio;
{fig. B).

The urdunde resisturs KOG and R4 which p]u\'idl:
biws Jor W9 wre bypussed by €34 for radio frequencics
onlf and degencrarion takes place ar avrdin fregnencies,
Regisoer 147 is nsed to ndjuse the amount of degenera
tumn present in order o provide che desited devisfion
.ﬁ.‘:Lﬂ{L\'LL}-.

On the high RF range die modulation volrage for
FM is teduced eo onc half in order to aaincain the same
frequency deviation (fig, 8). This is accomplished hy
means of resistors W23, R26, andl switeh S5 (Fig. B)
vhich is mcch.;ni(:ull'_\' l'l]!lpll‘d ta rhe RE g L'll:mging
switch, Swich 53 reduces the mindeluting voleage ap-
plied ar the reaccance tobe e o third when opera[td
[t the 0-240 ke deviatiou position to the 0-80 ke
devintlon pesition. and to ope tenth wheo operited
from the 0-240 ke devinon pt:zn'ﬁlm r the 0-24 he
deviation pusiticn.

For FM, un sudio modulating vofcage is applied
dircerly w the grid of ¥5, the reactance whe, chrough
an RF filcer which prevears struy RE currenty from
Icaking out of the shielded portion of the instrument.

5. AT OSCILLATOWR (Fig. 8).

The Ak oscillator empluyed iv guite ree [1om
discortinn having, o genetal, total haemocic conreut
of less than (0544, The comveatfonal Wein bridge type
of R-C oscillator is5 uscid. The scries nnd slbunt R.C
combinations cesquired o provide the desired modulatiug
frrqut'.m'iv:s are mawunted direrl‘.l_'f ovn the 1LEry [ype sC-
lector switch and are connected by means of o lends
o the AF chassis which mounes the oscillator tobes
and compoocuts, Approximavely 50 volts iy available
from the place of the 6V6 cube {(V2) [or !lu‘Jdl.Ll.a[iI:g
prarpiases, the evact vitlue being comrolled by adjose-
ment f K12 which regulates the awount of nepative
feedback voltugs applied 10 the vathode of ¥i,

¢, RF OSCILLATOR (Fig. B).

A moed plate RE oscillatur covers dhe frequewncy
ritnge from 27-34 mu. Tunins uvetr ¢his range is fc-
cirmplishied by aneans of capacioor €32 which iv ganged
o the two ocher variahle wning capacitors €45 and
C30. The plate of ¥& is nermally operared ac abour
150 volis DC

d, AMPLIFIER DUOLIBLER STAGE (Fig. B).

A frequrmey dowbling stage (V7) fulliws the os-
allater, and serves che two fold purpoee of (1) per-
rmitting the oscillator fo b nperaled at 3 lower fre
quency and (2} providing vhe desived isalarion hetwern
ascillacor and oulpur sldge o improve frequency stabil-
ite, A Further advangage is thar it provides sufficicnr
drive (1 satuiate the output stage amd thas remove any
ipurious E!‘I_]I'I”Tlllltj! modulation up this puint, This
stape is slf-hinsed amd Is arranged m crack with die
ascH bitnr.

e OIINTUT STAGE [I_‘ig. 8).

The ouipo sage L'lllpk‘lj‘b a &AKS 1ube operanng
1n Chiss C. Fin the Jow KI' rapge, this scage funceions
A% anarnplificr. and over rhe high range becomes a fre-
guency doubler. The wutput sk coil is provided with
rwo contarr points hcated s thae when Ui gronnd
contact iy switched from che lower 1o the upper point,
the onductance of the tank ooil i danged 1o dovhle
the resonant frequency ol the ok circwic. Switching is
accompllshed by twn spring coatace fingers, vae or the
vther of which s prcsscd AZNiNST 2 conlall potar by in-
sulited  memibers on the vhafe of die R HANGE
AWITCH. This method aviids most of the mechanical
and vlocrical diffsculeies wsually associoted with coil
switching, The Q of the Lk circuit has heen selecced
W reduce sprarnis signals by more than 35 db and at
the same time heep amplitode mindulation o absou!
W7 om 75 ke devianion.

Amplitade moduliiun is nbtasined by muidulatiog
the scecen clement of VB, sufficicot bokiden {eom the
L supply hiving hoen Pto?idl‘d by the 30-heaey choke,
1,2

Jo OUTETTIT ATTE MNUATOR.

A ['i-“-lull Lype R outpuer attenuacor having an in-
eermaf impedance of $3 obms is indoctively coupled o
the tanb cieceir inducior of Qie final stage, The pckup
lowp of the attepwatnr is continuously adjusesble along,
the axis of the altenustor wbe by means of a raclke aod
pwivn drive.

The RG3&L ontpc cithle and BN panel fittings
ate of 55 ohm impedance and the output cihle is i0r-
mitated by a 53 ohm warwou wesistor,

Figure 5 Juws the basic design ol che owrput af-
tenaater syalum. The voleage induced in the attenuwator
coupling E-:u)p L20 in Digufe Sa is:

e = Tutdl — lll:l “xwk L”. ‘LE: — kK I_:l
‘il »

where v — 2y times che frequeacy, K ix the eocfficienr
of coupling between 1, and L., and M is the murual
inductance herween L, and L,

Phes equation sterws (hat 2 is a fupction of the
tank voltage E aud the eoctticicar ot coupling K only.
K is comtralled by che ateenuation fiw of the prsion
artenanter while Fois monitoted by the outpuot it
metet,
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L-12 L-20 53 53N

¥
FI&, 5a
L-FO Hin
AR
® 3|
.
F1G6. Sb
251

) OUTFUT
Q) TERMINALS
FlG, 5c¢ ) O

Fig. 5. Outpu} AHenvator Equivolont Circnit

Ir con be seen frum figure Shorhat the veltage «
across the terminating ceaistor is:

_ 53" 5%
€ T W06 — | (elyy)

= (106) | (nLp)®

Since Lj is less thap 001 micruhenry, [wl,,)*
can be neglected in compurtsin wich (106)* and:
-bf
e = 3

Neglecting 1, in Fgure 3b, an application of
Thevenin's theorem yields the eynivalent crcue shova
i figu:re 5¢. Thus the generalar can ber rg-pn-ac.ntc-ﬂ as i
source voltage ¢ il series with o reviseanue of 26,5 ohms.
The arteavator dial s calibrated in terms of the npen
drcwic putpur voleage e {(Fig. 9c) and is digeer eading
i micrnvelts frem 0,0 microvolr o 0.2 volr when the
oulput monitut meler is set & the red reference line

If the logd impedance s not Jarge vompred with
26.5 vhms, the voleage applied 1o 4 load eodneted at
the vsrpur terminals can be calculated by using the
eQuivalene circoit of figure e,

5. MAINTEMANCE INSTRUCTIONS.
a RF LINIT (Fig, 6).

Thix unit hay been L-..ll‘:fu.”_}' .lr.ljl.l.\.h'.-d und calihruted
at the factory to meet the speciflearions listed in this
ipstruction  bouk, 3pecialized testing  equipment and
procedures are requiced which make field adjustments
and peplacernents in dhe unie difficule and undesirable.
I'or chis geason, if any troubles are believed o have
developed in che RE Unit, the Sigral Genecoror shoolid
be returned wo the factory fur repuire and readjustment,
with the factorv warranty being voided if owr inspee-
rion shows damage or nusaligament due o adjusrments
miule by the castomer.

The 60 cyele heirer voleage hetween pin 3 of plog
P-2 and ground (fig. 6) should measure 6.3 vol. I
the ®E uonic is found 1o be inoperable and chis voleage
meisares in excess of 7 ovoles, the trouble is probnbly
due to an open hewter dteuit ar nne of the BF tubex,
Continued opcration of the msieument undee thiz cou-
ditiun will damage the other RE cubes,

Ao ¥R-150 REGULATOR TUBLE (Fig. 7).

Whea replacing this tube (V4) ir is desteable
vheck ity currene drain by placng 7 milliammeter in
sertes with b plute and adjusting R19 for w 7 milli-
ampere plate cutrent with the inpul vologe to the
power ransformes primary sct ac 10% volts. The ad-
pustmenc will deware proper vperaden of the power
supply over o line voltge range of 105125 vola.

¢. AMPLITUDE MODULATION
ADPUSTMENT.

1§ desired, che degree of amplicude medulation on
the modoiatinn meter cun be checlad by su'itnbEJ.' miy-
iug tie output af the genetator wich anuther signal
source such char a diffesence frequency of approximately
100-150 ke is peoduced. This diffcrence frequency ean
he ohserved visually on 4 cathode 1ay oscilloscope and
useal for adjusemene purpases, Adjuscment of R3S [:fig.
) will d];:n_ge die modulativm meter AM s:nxitr':\'ir}' tie
agrec ®ich chat degeoe of modularion prescoe.

A. FREQUENCY MODULATION
ADJUSTMENT,

o The 6ARI reacance modolater mbe cooteined
within the sealed RF unit has heen carefully udjuscerd
tor a deviarion sensitiviey of 50 ke per volt on the low
¥ range, wich che deviarion range swirch ser ac the
240 ke pasiden, If for any reason ic is desired o
ieck che earrier deviation, this may be accomplished
psing the Crosby® or cactier cecn method of measure
meaL.

A selecrive communications  superheecrodyne  fe-
ceivet cumed ne the RF ougput of the geacrator con be
nsed as a null indicator w determine the exac pniut
at which the carrier couear disappeurs.

Ulagedy, Mur, RCA Rewy 4, Page 340, 1940,

—g
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BOONTON RADIO CORPORATION

5-4

g R-31

o M-2

R-35 R-29

R-20 R-22

R-38 BE=3
GEAR DRIVE

RF ASSEMBLY VERMNIER
DIAL

P-2 S-2
P-1

L-4 5-|

L5 L-2

e L-1

I3 &

C-14 .
c-16
R-12
V-1
C-10
c-11
c-12
V-2

Fig. 6. Rear Yiew of Fanel Assembly, Fower Supply, and Andic Osciliatar

Since the weodulution index B is defined aa the

rario of the Irequency deviation AF to the modulsting
frequency f, ot

— _AF
f
the ifrequency deviadon is given hy:
AF =8 xf

The carrier will ecach ity minimum value at che
following mudulatinn todices:

2.404; 3.35201; R653; 11L,791; 14930; 19.071;
21,2116, crc.

The FM deviation indicated on the modulatiun
meter is coarrolled by the sewing of R2y (fig. €), A
slight udjusemene of this conmrol may be mnade if de.
sited, however the acounl deviacion sensitivity of the
reactance muchuliator is adjusted by wenns of R47 {fig.
8) within the RF shiekl, and should nor be discurbed.

NOTE: No R awlpue wdll he obvaivest 1with sbe andio arcillatar
Mwg P dedached frame the jront punel anembly since the DC
vveew rupply for rhe timad amplifier danbliz tuba, V&, iy ired
froom the powsr upply evagh the wwidio wmir and themy 1o
e RE pamel,

— 10—
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TYPLE 202-B AM.-.FM

SIGNAL GENERATOR

¥

V-3 F-18 V-4
|
L |
-t . =
[
C-I5 . >
C-t3 .
C-14 2 "
T=1 = '
".'o.‘:‘.‘_,. .
Fr-18 <ot
L-4 — —
L] %,
L-3 — 3 (@
p-2 i

POWER SUPPLY

cC-12

.

1 , . H-12

AUDIO OSCILLATOR

Fig. 7. Sub-chossis View of Power Supply and Aadle Oacillator

¢. TROUBLE.SHOOTING,

Maay eases of nop-opertdion or malfunctioning
are the tesule of tbe fuilure, A visval inspection will
often show a wbe lnoperitive, and it repluvement will
restore normal performance.

1f all che whes lighe, bur performance is abaor-
mal, the tubes should be chocked in 8 tube tester, and
returned, if good, to the sockets from which they were
removed.

To facilitnie the detoction and localizaton of puoy-
sible trooble, twu charts are presented in che follow
ing puges. The firse, a "Trouble Chart”, lists by symp-
toms some koown trouble conditions und their remedics.
The sccond “Sucket Voltage Chart”, gives average
opcrating potentials under ¢he stated condicions.

f. LIST OF REPLACHEARLE PARTS

The following parts are repluceable  After eep-
lacement it is desirable ™ make the chacks ond ad-
justments described in par, 5, n, b, ¢, and d

—_11 —
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CORPORATION

TROUBLE CHART

Symfeton

Canie

Carrerison

With Equipment Connected 0 a
suitable 115 Valt Soutee and
Power Switch "ON", Panel
lamp does oot light,

Not all vacuum tube filnmenis
light,

Fuse blows repeatedly as woon ax
power is applied, or blows
somotime  afeer power is sp-
plied,

Filuments hut o Plate

Yolrages.

lighc

R¥ Unit Inuperative.

luse Defective,
Paunel Lump Open.

Primary winding or filamenr sec-
ondury winding of Power trons-
formet open,

Defective YVacuum tuhe,

Tilament Ballast R-IH apen.

Vo3, 12, C-13, C-14, or Power
Transformer Tefective,

V-3 defective

L-3 or L-4 open.
C-12, C-13, or C-14 shorced

Diefective connection tn terminal
3 of Plug P.2.
R-17 defective.

C-12 shoreed.

Defective conaection t0 rerminzl
2 of Plug P-2.

Replace fuse wich 2A, LittlcFuse
Na. JAG-2,
Replace Pauel Lamp.

Check vintineity of Transformer
and teplace if {ound defective,

Test defective be in whe texrer,
Keplace H-18 wich 6H-6 Ballauc
tube,

Remave V-3, If fuse does oot
blow with V.3 removed, check
C-12, €13, C14 for powihle
shurt, If pormal, tese V-3 ao
tube tester,

Replace V3.

Check continuicy of L-3 and L4,

Check  respective purts replacing
aay parr found defective,

Check Tetininul connections aad
wiring conrianity of Plug P2,

Check K-17 and replace if found
defective,

Check C-12 gad replace H found
defartive,

Check terminal ceonertions and
witing cantinuity,

SOCKET VOLTAGE CHART

All voliages are DC unless otherwise indicated

All DC mensarcments are made with 20000 ofuns per volt viltmeter,

All AC measurements are made with 1000 ochms pee volt AC voltmeter.
Conditions for measursment:

¢ Measprements made with respece v grownd.

b RF RANGE SWITCH set at 10K-216 mw o tin.

£ FREQUEMNCY MC DIAL ser ar 216 me

d, ATTENUATOR DIAL ser ac 100K Microvolr

¢e. MODULATION SWTICH off.

f- RF MONITOR METER set at red line.

g MODULATION METER SWITCH at FM,

b, MODULATION FREQUENCLY SWITCH ar 400 ¢pa.
Finn No. 1 2 3 4 ] 6 7 -]
Sodcket
V-1 (6AUE) 0 [}] D &3AC 13% 0 4 —
V2 (6VE) 0 o 225 135 0 NC 6.3AC 4
V-3 (5Y3) NC 330 NC —9 NC —0 NC 330
V4 (VR-130) NC 0 0 NC 150 NC 0 NC
R-18 (GHL-6) NC 14AC NC NC NC NC 6.RAL NC

— 12 —
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TYPE 202.B AaM.FM

SIGNAL GENERATOR

Heferewre RR(
Symbol Dusvriptina Fart Na. Mfgs. & Migr's Desiymation
C-1.4 CAPACITOR, 10000 puf, 29, 300 V), 82414 JAN CMANOMG
nica
C.2,5 CAPACITOR, 1000 poof, =+ 205, S00 ¥, mic B2502 JAN CM3I0C1026
C3 CAPACITOR, $0¢ puf, =26%, SO0 V, mica Bi234 Micamold CM-20
C-6 CAPACITOR, 470 ppf, 1-284, %00 'V, mica B2 39 Micamold CM.20
C-7,54 CAPACITOR, 40 o f, 150 V, electrolyric H3S Acrovox PRASEDP
C-8,16 CAPACTTOR, 8 f, 450 V, eledicolytic BAD2E Acrovex PRS-LP
C-y CAPACIEOR, 0.1 uf, 207, —I05g, 400 A30TO Aetovox 4By
¥, electrolytic
C-10,11,12, CAPACITOR, 10-]10-10 . f, 400 V| BA5t Malloey IFP-339
13,14 clectrolytic
C-15 CAPACTIOR, | of, 42007, =106y, 400 V, BADGH Acrovox 418-CH
eleciealytic
11 LAMP, Towandescent, 120V, 30 GR7 GE 38675
12 LAMP, Incandesgent, 6.3 ¥, ©.1% DO GE 47
L-12 CHOKE, Filter, 50 h A5133 Freed 13154
T34 CHOKE, Tiler, 10 h 855335 Frevd 13145
M-1 METER, 100 ,a, special scale 92026 Marion HM3
M-2 METER, 100 wa, special seale 92D25 Marion LIMA
R-1,6 RESISTOR, 332K ohms, —1%, 145W BOG30 Wilkar s
K-2,7 RESISTOR, 166K ohuns, —17%, 145W 80567 Wilknr CP15
R-38 RESISTOR. #1.2K oluns, =104, 14W ANl Wilkor P14
K-4,0 RESISTOR, 31.2K ohms, +1%%, 14W Aot Wilkar CP.l4
R-5,10 RESISTONR, 208K chms, =19, L5W A400 Wilkeor (_'PJ/;
R-11,20,34 RESISTOR, 100K ohms, 57, L4W A0517 AH FR
R-12.29 FOTENTIOMETER, 10K ohms, 1107, 2W 31314 AB |
K-13,16 RESISTOR, 33K ohms, +56;, L4W A04G1 AR EB
R.14 BESISTOR, 220K ohms, =7, LoW 80553 AB LR
R-15 RENMSTOR, 150 obmy, 9%, 14W HDy4 AbB EB
R-17 RESISTOR, 100 ohms, 1565, AW BOKGZ AR EB
R-18 RESISTOR, Thermal, ghess. 91019 Amperite 6H-6
R-19 RESISTOK, Adjustable, 25K ohws, 5%, HO264 Wirt AR-T
I5W
R-2326 RISISTOR, 2K ohmy, =155, VoW ®)zHS IRC RL
R.24 RESISTOR, 2.1K ochms, =50, 15W 0327 AB FB
R.25.27 RESISTOR, K ohos, =14%, 14 BO266 IRC RL
H-28 RESISTOR, 1950 vhma, =142, LW HO207 IRC RL
R-30 RESISTOR, 0.8K ohms, =59, AW #OIHT AH ER
R-31 POTENTIOMETER, 3K ohms, +5% 3W RI1214} Cencralah V-133
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RAROONTON RADID

CORPORATION

Refetenps RRC
Symbol Dercsifptton Part Na. Mfigr, & Migr's Designation
R-32 RESISTOR, 2ZK olms, 56, 15W o472 AB ER
R-33 POTENTIOMETER, 25K chms, 1 106, 3% 81411 Coatralsb AF-115
R-35 POTENTIOMETER, 100K oluns, —1065, K1507 AB )
W
R-363,37 RESISTOR, 33K ohms, -+264, 1&\?\?" 804396
R-3R POTENTIOMETER, 15K chms, 4-%47, 3W 81331 Wirr GCB
R-61.62 RESISTOR, 156K ahms, =105, 1AW 03656 Wilkor P
R-63 RESISTOR, 8.2K ohms, 150, 14W 80326 AD EB
R93 RESISTOR, 70K obms, =5, 14W BO&40 ADB EB
§-1 SWITCEH, Ratary, 4 pole, 4 pmiﬁmg BHOSE Oak A2616-114
4 section
52 SWITCH, Roaty, 2 pole, 3 posicion, BBOSG Ceneralah 2ZU'XR68%
1 section
53 SWITCHL, Rotary, 2 pole, 3 positing, BRNA3 Centrulab ITXHOBG
1 section
54 SWITCH, Rotary, 2 pole, 2 pasition, BHM0 Cearralab 2TX868%
1 section
S6 SWITCH, Toggle, DPDT BELSO AbIAEL 823055
V' TUBE, 6AU6
V.2 TUDE, 6V6
Va TUBE, 5Y3
VA TUBE, 013 /VR-150
X.1.2 CRYSTAL UNIT, Recrifying, germagium 101R Sylvania 1N
diode
RF UNIT, Complere 20205
TRANSFORMER, Power, filament and ASO74 Freed 13643
plare
LIGHT, Lodicator, miniature baynnet BOG22 THal BV-5445
LAMPHOLDER, candefubra buse BOD2G Bryant 328
SOCKET, Tube, octal RYMT Uiaire 115001-1A
CONNECTOR, Recepricle, one rouend RUOHS Industrink UG-291 /U
fermale conrcact,
SOCKET, Tube, 11 conmct 89067 Amphenol  MIP-11
SOCKET, Tube, 7 cootact, miniature BOOTA Elxy A083
CONNECTUR, Reoepracle, two [emale /076 AHXH 293
contacts
CUN.N}EC!‘OR, Recppracle, rocessed, two 89102 GE n1
male contaty
FUSE, 2a 93251 Litticfuse 3AG-2
HOLDER, Fuse, extractor poxt 93677 Bussman HKP
CONNECTOR, Plug, cight round male o4148 Ampheaol PM.H-11
mntacts
CONNECTOR, Plug, ¢leven round male 94149 Amphenal PM-11-11
contacts
CORD, Power, szpatable 300729

—1d —
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Fig. 8.

PLUG CONNECTIONS
P OSCILLATOR CHASSIS PLUG P-I
C=0> POWER SUPPLY PLUG P-2

POINT OF 3YMBOL INDICATES DIRECTION OF
WIRE COMING FROM PLUG PRONG INTO CAPL £

LA

NO| PIN OF PLUG P-I CONNECTS TO GAROUND N34 IN34
RESISTANCE IN O}HMS, :

CAPACI TANCE IN MICROMCROFARADS M°$

INDUCTANCE IN MICROHENRIES,UNLFSS OTHFR. METER

WISE SPECIFIED (W IR00 , M=1,000,000)
NOTE I

FREQUENCIES IN CPS OF
AUDIO DSCILLATOR FOR GIVEN
POSITION OF 5-1

Schomatic Wiring Diagram of 202-C FM Signal Generator

Boonton 202-B AM FM Signal Generator.max




