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TYPE 2p2-B AM-FM S5IGNAL GENERATOER

TYPE 202-B AM-FM SIGNAL GENERATOR

1. INTRODUCTION.

&, GENERAL. .

The Type 202-B Signal Generator has been spe-
cifically designed for use in the developmend and test-
ing of frequency modulaced receivers and celevision FM
sound channel cquipiment within the frequency range
of 54 w 216 megacycles. Provisioms lave also been
made whereby it may be osed in this frequency runge
a5 an amplitude modulated KE signal source or; in
conjunction with an external andio oscillaror, may he
used g0 prodece simaltancous FM and AM RF signals.

Physically chis instrument conssts of four major
subassemblies: (1) pancl assombly, (2) RF assembly,
(3) audic oscillator, and (4) regulnted power supply.

The RF uwait is secured to the rear of the fronc
punel while che andio oscillator and power supply are
fastened to the bottom of the generapor cabinet and
are clecerically connected o the front pancl and RF
assembly by means of cables und plug connectors.

The Wj.'l.'.i.l:l.g and layour of the varioos COMOOCHCS
have been arranged for maximwm simplicity resulting
it @ compact instrument of moderate size, therehy con-
serving lnboratory space, All meters and calibrared con-
teols are direct reading and are locered on the frond
panel according to funcdon. The frequency dial, as
well s the modularion and output meees, has been

positioned ar eyelevel for maximom readabilicy. Ex-
clusive use of aluminum far cabinet, punel, and chassis
fabrication has resulted in 3 reladvely Hghtweighe,
easily portable instrument. For convenience in careying
o collapsible leather handle is artached to the wp of
the pgenerator cabinct This instrument s supplied
complete with tubes, insteaction book, and RF cable
tvpe number 5014,

6. BASIC OPERATING PRINCIPLES (Fig. 1).

Figure | shows in block form the basic elements
employed in the 202-B Signal Gencerator. A rype 604
tricde is used as an BFE oscillator and i tooed ower
the frequency range of 27-54 megacycles.

Coupled m the REF oscillacor is 3 6AKS reactunee
tobe, which, for frequency modulation, shifts the fre-
guency of the oscillator in direct proportion to the in-
stantuneons audio voltage applied o the reactance fube
from the audio modulating oscillator,

The outpur from the RF oscillator is fed m o
Class C frequency douhling stage which is maned to the
second harmonic of the owcillator frequency, thus cover-
ing o frequency range of 54 to 108 megacveles, Follow-
ing this doubling stage is an oulput stage which in
the low frequency range (54 o 108 mc) operales us
a Class € amplifier und in the high frequency range
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Fig. 2. Front Ponel Controls of 202-8 AM-FM Signol Generator

{108 to 216 mc) beromes o Cliss C frequency doubling
stage, Amplitude modulation is obtained at this stage
by applying an sudio modulating volmge to the screen
of the 6AKS nabe.

Coupled to the plate inducior of the outpue stage
is u piston type mutoal inductance atcenuator having a
53-ofim resistor in serics wich the vne turn coupling
loop.

The dial of the weenuacor is calibraged in miceo-
volts in terms of the voltage present at the oulput cable
terminal posts when the power output from the last
stage s ser oo the proper level as indicated by che
OULPUL MONITOr MeTeT,

The 53-ohm RF ouwtput cable is ternminaced at one
end by a 53-uhm resistor and terminal post assembly,
and at the other end by a BNC type connector which
preaches to the RF panel jack. The ootput impedance
of the generator with this cahle conmected is 265
phms, The volmapge nppenring across the outpuor cible
terminal posts is read directly on the output atrenuaor

dial.

2. OPERATING INSTRUCTIONS.

#, PRELIMINARY (Fig. 2).

The jostrument should be carcfully removed from
the packing ¢arion and the power cord plugged ino
i switnhle 115 vl s0-60 cvele owtled . Operate che
POVYER SWITCH 1 the "ONY position. Attach the
BF OUTPUT CABLE to the fromt panel RF OUT.
PUT JACK by pushing in on the mble connector and
rotuting it clockwise,

b, OPERATIONAL CHECKS.

As an indicarion that the instrument 15 1o proper
operating condition, the following checks should be
made upon receipt and at suiable incervals chereafter;

I. RF OSCILLATOR AND AMPLIFIER.

See that it is possible to adjust the RF MON-
TFOR CONTROL o bring the needle of the BRI
MOMITOR METER (o the red referenice ling through-
ot the entice freguency range of 54-2106 mo,

e
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2, FM AND AM MODULATING SYSEEM.

Turn the MODULATION SELECTOR
SWITCH o FM, the MODULATION SWITCH TO
FM, and the DEVIATION RANGE 3WITCH oo 24
ke, BO Ke, or 240 ke Dpefadion of e FM DEVIA-
TION COMNTROL moa clockwise direction  should
cause the MODLULATION METER o indicute tnoremns
irg deviation,

Tuen the MOIMILATION SELECTOR
SWITCH o AM, the MODULATION METEER
SWITCH o AM, and eoture the AMPLITIIE
MODUTLATION: CONTROL clockwise. The BIODLI-
LATHON METER should indicate the percentage of am-
plirude modulation pecsent, and full-scale setdng should
b possible.

If the abowe checks show the instrument tip he
fuulty in any respect, consule the section on Trouble
Shooting, Par St., as an nd in locadng the couse of
the troobie.

¢, OPERATING CONTROLS (Fig. 2).

This sectdon describes e funcrioning of the operat-
ing contfols which are located oo the front panel of
the instrument stardng with those ar the lower left
hand part of the panel end proceeding clockwise around
the face of the instrument,

L, MODULATION FRECUTENCY: SWITTCH.
This control selects wny ore of eight fixed audio
fzequencies berween 50 cycles and 15 kilocpcles for
either frequency or amplitude modulation,

2, MODULATION SELECTOR SWITCH,

Either Frequency’ of amplitode modulaoon oay
be obtained by secting this switch to the proper pesition,
Modulagon may also be wmicoed off,

i, VERNIER FREQUENCY DIAL,

This dial 5 clivided nip 000 divisions and s
coupled m the MAIN FREQUENCY DIAL throogh
i 2451 pear eradn, providing- s motal of 2400 logging
divisions Ffor each RFE range.

4 DEVIATION BANGE S5WITCH,

This rotary type switch selects three modula-
pon - meter devintion canges, 024 ke, B0 ke, and
0240 ke,

5, MOTHILATION METER.

Four modulation meter scales are provided, 0-24
ke deviation in 1-ke increments, 0-890 ke deviation in
$-kec increments, 0240 ke deviation in 10-ke mereiments;
and 0509 amplitude oodulation, with calibracion
marks gt 305 and 0%

&, Fi DEVIATION CONTROL,

A conrinuously varizble control for adjusting
the trequency devistdon on ony of the three ranges
f-2d- ko, A0 ke, of 0-240 lec

7 MODHILATION METER SWITCIL

By means of this conrrol the MODULATION
METER may be switched to either the FM or AM
modulating swtem o indicare the degree of modulation

present.

8. AMPLITUERE MODUTLATION CONTROL.,

A condnwousty variable conmrol for adjusting

the amphtude modulation fevel,
9. RF MONITOR METER,

The BF MONITOR METER is uwsed oo stand-
ardize the power fevel of the Inst RE amplifice scage.
In pperation the mecer’ piinter 35 set to the red calibe-
chon lime on the metcr scale

1, B MOMUTOR OO THRCL,

This-adjusement sets the BF MOMNITOR
METER o the proper reference bevel such that the
ourpat anenuator calibragion s direce reading in micko
vl 5

11 MALN FREQUENCY DAL

The MATIN FRECHTENCY [MAL has two fre-
guency  calibrations, 54108 megacycles and 1E-Z216
megicycles. An inoer scale is divided inm 24 equal
divisions for use wath the VERNIER FREQUEMNCY
DAL,

12. RF RANGE SWITCH.

This coatrol selecos either the low [requency
range, 54-108 megacyeles, che high froquency range,
LOB-2 16 megpcyeles, or turns the BF corrier off.

13, BF OUTPUT ATTENUATOR,

The BF OUTPLIT ATTENITATOR. TIIAL 15
calibpured dizecely i erderovoles prutpait - ab the Gofput
cahle rerminals. - It is standardized by secting the pointer
of the RF MONITOR METER o the red calibfation
mirk: on rhe meter scale

d CHTTPUT COMNECTIONNS.

In order to properly macch the ourpur of the
geoerator o the inpuc impedance of & recciver under
test, 18 may be desteable focoadd poressstor dnooneor
boch stdes of the BEF line Trom the sigual generarpr
as shown in figure 3.

RECEMNER
UNDER
TEST

fo) UNBALANGED INPUT TO REGEIVER
R=INPUT IMPEDANGE TO REGEIVER

RECEIVER
UMDER

(k] BALANCED INPUT T RECGEIVER

Fig. 3. Recelver Connectlons
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For the case of the unbalanced receiver input an
impedance masch may be obtained by connecting the
proper resistance 1o the “high” signdl gencrator ter-
minal and conneeting the ground of the signal gen-
erator to the receiver geound {figure 3a).

To use the signal generator with a receiver having
a balanced input impedance, cunnections should be made
according to figure b, As a check for the possibilicy
of the pround between geoerator and teceiver being
low enough to shunt the padding resistor in the low
side of the RF line, the powed plug of the generatoc
may he moved to o different outler. Megligible change
in readings should be observed® Resistocs having
nonrcactive characteristics should be used o avoid
errors due to phase change.

d. SIMULTANEOLUS FM ANLD AM,

For cereaim teses stniilmncons FM and AM iz some-
times desired, The 202-B AM-FM Signal Generator, in
oinbination with an exernal low distortion audico oscil-
Intor, may be used for this purpose provided that the
audio oscillator s capable of developing approximately
% volts scross & 1500 ohm load, the FM requirement
for 240 ke deviarion.

In use the external audio oscillator is connedted
to the FM external binding poits, the MODULATIOMN
SELECTOR SWITCH set wo AL, and the levels of
cach type of modulation independently set om the
MODULATION METER by operation of the MO:
DITLATION METER SWITCH., FM DEYIATION
CONTROL, and AMPLITUDE MODULATION
COMTROL.

CAUTION:

1 of on extermal andis sscillafor for AM, with the 15-
TERMAL MODULATION OSCHLEATOR switched fo FM, willf
result in interaction betuven wodslation Crowlis when both
pacillarory are eperaring af or wear e tamey audic frequessy.

3. SPECIFICATIONS.

o RF RANGE.

Crverall frequency coverage of 54 to 216 megacycles
in two ranges: 54108 megacycles and 108-2Z16 mega-
cycles, acourate to within 0059, after o warm-up
period of one hour. The MAIN FREQUIEENCY DHAL
is also calibrated in 24 equal divisions for use with
the VERMIER FREQLUENCY DIAL.

b, VERNIER FREQUENCY DIAL.

The VERMIER FREQUENCY DIAL is divided
inta 100 & scale divisions and is mechanically
coupled to the MAIN FREQUENCY DIAL by a 24:1
gear crain, providing a wowil of 2400 logging divisions
over each frequency range. The approximare frequency
change per veenier division is 26 ke on the low range
and 52 kc on the high range.

Y ariany methods o) ebiatemp - purk pell vellage from am wwe
balatived pemennlor calpud are dircnssed in tbe KCA - Keidew,
Fal. i, April 194, Nember 4, in an wrtivle eaticlead “He-
rieer Tupnt Coumecttons for U-H-F Measnresent™ by fohu
A Rankis,

¢, RF OUTPUT VOLTAGE.

The maximum open circuit output volrage from
the BNC rpe RF QUTPUT JACK at the fromt panel
is about 0.4 volt. With the standard output cable (type
5011-AY ateached, the maximmm ovlibrated ourpit voltage
at ithe cable corminals 15 0.2 volt. When the RE MON-
ITOR METER 55 set to the red calibraticn ling and the
srandard ontpat cable atcached, the RF OLTPUT AT-
TENUATOR is direct reading in mictovoltss and con-
tinvously adjustable from 0.1 microvelt to 0.2 wvolt
Accuracy is approximutely 1065,

d. RF OUITPUT IMPEDANCES. )

The RF outpui impedance of the signal generator
as seen looking into the BNC type front pacel ooo-
nector 15 53 ohms resistive, With the standard outpur
cable attached, the RF output impedance as seen look-
ing iote the oniput  cible terminals s 26,5 ahms
resistive,

¢, FREQUENCY MODULATION.

Three frequency devintion ranges 0-I4 kc, 0-80 ke,
and 0-240 kc are provided, each condnuously adjuse-
able, The 0:24 ke deviation scale 15 caltheated in incee-
ments of 1 ke, the 0-80 ko scale in increments of 5 ke
and the -240 ke scale in increments of 10 ko

J. AMPLITUDE MODULATION.

Amplitcnde moduladion s available over the range
from 0-%075, with meter calibrarion poincs provided at
007 and 5057 modulation,

g- DISTORTIOM.

I, FM. The overall FM diztortion-ar 75 ko s
less than 255 and pt 240 ke less dhan 1075,

2, AM. The distortion present at the RE ourpat
for 3% amplinde modulaton is less than 355 and for
S0t AN less chan 6.55%.

b SPURIOUS RE OITTPUT.

All spurious RF outpur voltages are at lease 30db
below the desired fundamental, Total RMS spurious
FM From the 60 cyele power source is down more than
50 dly, with 7% ko deviation as a ceference level,

i, FIDELITY CHARACTERISTICS.

The deviation sensitivity of the FM modulation
spstem a3 @ function of [requency is constant from de
to berter than 10 ke Ac 1% ke the deviation as indicated
pn the moduladon meter is 0.5 db higher than the wac
value. The amplimde moduladon system is also flac to
10 ke and is down 100 db ac 15 ke

j- INTERNAL AF OSCILLATOR.

The interaal audio oscillator may be switched to
provide cither frequency or amplitude modulation or it
may be switched off, Exiernal binding posts. permit
the use of an cxieroal AF oscilliror for either FM oz
AM. The inernal oscillator and an external low dis-
tortion AF oscillator may be used simultanecusly m
produce a signal which is frequency modulated at two
different audio frequencies. With the internal osal-
lator switched for AM, an external AF oscillator may
be used simuleaneously to Frequency modulate the AM
signal,

e
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The intcrnal AF oscillator prosides eight fized
frequencies which may be selected by a rotary ovpe
switch - 30, 100, 400, cycles, and 1, 5, 7.5, 10, 1% ke,
accoriaie o within 5. Hapnonic distortion, in gensrl,
s less than 025945,

The outpur voltage of the internal oscillator is
availoble at the exiernal hinding posts for syochroniz-
ing or other purposes.

k. EXTERNAL MODULATION
REQUIREMENTS,
1. Frequency Modulacion,

The  frequency. deviation sensitivity is 50 ko
per volt on the 0-240 ke deviation range and 16.6 ke
pet volt on the 0-80 ke deviation range. For fxternal
FM che input impedance s 1500 ohns maximam,

2, Amplicude Modulation.

Approximagely 45 volts is required for 0%
moduludon on either the bigh or low RF range. For
external AM dhe meEximum inpuc impodance {5 TS00
phms shuoted with 1000 mmi,

3. Audic Voltage for Excernal L'se,

There 15 available af the M external oscil-
lator binding posts aboue 5 wolts AC maximum and
at the AM external oscillator binding paoses, 50 wolrs
ARILIT,

L TUBR COMPLEMEMNT.
Autlic Oscillagor ... GALG, 6VEGT/G (V1 ¥2)

Rectler ..., SYIGT/G {V3)
Volage lll:gufut'ur VR-150 (V)
Reacrance Modulator, 6AKS {V5)
RE Oscllicoe .. i (Va)
Doubler Sl.a.ge , BAKS (¥
Doubler and Uutput GAKS {(VE)
Ballasc Resistor ..., 6H-§ (R1B}

m. POWER REQLTTHEMFT‘?IE.

The 202-B FM Signal Generaor is designed o
use with 115 volrs, 50-80 cycles. It will vperate satis-
factorily, however, over & voltage range ftom 105-123

voles witliout changiog the HE frequency by more than
LOS95. A o ampere fuse 35 placed in oo side of
the -AL lioe for protective purposes,  Poweer consump-
fion 1% 65 wiats,

w, DIMEMSIOMS AND WEKGHT.
Ouiside cabinet dimensions: 177 H,
114" D

Weigpht: 35 pounds,

w, ACCESSORIES.

Avuiluble a5 an accessory is the 207-4 Univerer
which, in combination with the 202.B FM Signal Geo-
CLEDOP, Prm-'j_ﬂcs adidiionut  Freguency coverage from
0l me o 55 me oab unicy gaidn, The 207-A  Univerter
consists of a local 150 mc oscillator, mixer stage, wnd
hroad bamd amplifiee. Tho frequency of the locsl oscil-
lator s Faceory adjusced and may he checked by ob-
caining #eroshenl with the 202-B oucpac ar 13 me. The
vueput Frequency of che 207-A& Unverter s detetndoed
by subtracting 150 mc from che 202-B Signal Goneraror
MAIN FREQUENCY DIAL reading.

In use the input cable of the 207-A unit is artached
g che RE OUTPLT [ALK of the 202.B Signal Geo-
eratr and the oepe S0LA RF Ouput Cable i rans
fereed to the ourput fuck of the 207-A Univerter. Since
chir Univerrer bos umiey gaio, its oucput lewvel i tnsdicated
directly by the RF ATTENUATOR serting of the 202-B
imstrurnent.  The ourput impedance of the 207-A Uni-
verter s approximately 26.5 chms with output cable
artached,

4. THEORY OF OPERATION.”
g REACTANCE MODULATOR CIRCREITT
{Fig. 4},

A GAKS tube (V5) opersting as an indocrive cle-
ment across the mnk cireuit of e 604 (V6] oselloor
circuit is emploved [or reactance moduladon. In order
o magniain consgant frequency deviadon sensitvity over

1Y W,

"'Ibﬂ:l:r'p 6 oparaidan and elesipw Tulormsaiian are Eivew-im s
ardivle i the MNovember, 1M e vl Elecronics: Magesine
antitied "Design of F-M Sigral Gereraror” by Dowald M. el
awd Murrgy . Craiby.
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Fig. 4. Basic Reoctance Madulotor Circoit
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the entire tuning runge of the instroment the amount
of inductines injected by V3 is made to vary direcely
as the carrier freqoency. This is accomplished (fig. 4)
by a bridged tee network consisting of HE3; 44, £33,
the prid plate copacitance of V5, and dhe ged cathode
capacicance of V5. Aldwugh ehis cieouic arrongeming
is capable of producing faitly constant deviation with
fixed componenrs, C35 5 made varable and panged
with the vsallntor funing condenser e provide the pee-
cision of devaton calibration requiced loca signal
EENETIIon,

Resistor BS0 serves oo bleed che proper amoont
of curcent throuph B46, R47 to permit operation of
Y5 over the most linear portoon of s cdhiaracieristio
{Flz. B).

The udunde resistots Big and BA7 which provide
bias Tor W5 dce bypassed by O34 for radio froquencics
oaly and degencration rakes place at audio frefquencies,
Kesisror B47 is used o adjuse the amount of degrenera
tiin present in order o provide the desired deviaton
SERSIEVILY.

O the high BF range the modolaton voltage For
FM s reduced oo onc half in order to- maincain the same
frequency deviation (fig, 8). This is accomplished hy
means of resstors W25, R26, and swiech 55 (Big. B)
which 15 mechanicully voupled 1o the RF tange dangiog
switch, Swirch 53 reduces the moduliting voleage ap-
phed ai the repctance fube o ooe third when IJPEFE.[E*d
from the 0-240 ke deviation position to the 0-80 ke
deviatlon position. and to ooe tenth when operuted
from: the 0:240 ke deviscion position we the 024 ke
deviation pisrobn.

For FM, un sudio modulating vofcage is applicd
direetly e the grid of V5, the reacance mbe, chrough
an RE filoer which prevents stroy RF currents from
leaking out of the shielded portion of the instrument.

b AF OSCILLATOR (Fig. 8).

The AF osollator emploved s quite free from
distoriicn having, in general, tofal bharmonic conccnc
of less than (0595 The conventional Wein bridge type
of B-C oscillator is-vsed. The series and slunt R-C
combinations required o provide the desiced modulating
Fregquencies. are mounted difecely on the rotary type se-
lector switch and are connected by means of owo leads
o the AF chassis which miounts the oscillator tubes
and componeots. Approximacely 50 volts 15 available
from the place of the V6 fube (V2] for modalaging
purpises, the exuct viloe being conerolled by adjuse-
ment of W12 which regulates the amount of negative
feedback valtags applied to the cathode of Y.

¢, RF OSCILLATOR (Fig. B}.

A wned plate RY oscillatur covers the [requency
eioge from 2734 me. Tuning over this range Is c-
complished by means of capacioor C3% which ix ganged
wa the: oo other vadable wning capacieses G435 and
C30. The plate of Yo @8 norfmally operdred ac aboar
150 wolis DC.

d; AMPLIFIER DOLUBLER 5TAGE {Fig. B).

A frequency doubling sage (V7)) follows: the os-
cillitor, and secves chetea fold purposs of (1) per-
mitting the oscillagor oo be uperated ac @ lower fre-
guency and (23 providisg the desired isolarion between
oscillarer ond Suipud SlAge Do EAPTOYE frequency seabil-
itr, A further advantape is thar ic provides sufficicnt
drive 10 satugace the outpur siage and thas remove any
spuricus amplimde modulstion up to this poine,  Thas
stage s self-hinsed and I3 arranged m crack with the
oscillator,

& OLITPUT STALGE (g 8).

The output atage cmploys a 6AKS tube operanng
in Cluss C. For the lew RI range, thiv stage functions
as an arnplifice. and over the high range becomes 4 fre
queney doubler. The vuiput gank coil is provided with
rwo contacr peants Jodated so that when the E,Iﬂ'lml!l
contact 15 switched from che loweer oo the upper pont;
the mductance of the tank ooil i changed to doohle
the resonant frequency of the wok cireoie. Sedtching is
accomplished by rwno spring contace fingers, one or the
other of which is pressed-against a contact poiat by in-
sulired - members on’ the shafe of the R HANGE
SWITEH. This methad avoids mosr of the mechunical
snd elecorical diffsoulies wsually associinted  with codl
switching, The Q of the wnk circait has been seleceed
o reduce spuriies signals by more than 35 dpv and at
the same time keep amplinde moduladon o abonl
e w75 ke deviaticn.

Amplitude mpdulntion s obtained by modolatng
the sceeen clement of VB, sufficicot isolrtdon [tom the
D supply having been PEl:I\-'j.dtd. by the 3i-heney chirke,
LE.

j. OUTPUT ATTENUATOR,

A piseon (ype RE outpar atteiusoor having am ir-
ternul impedance of 53 ohmy & inductively coupled o
the tank circuir inductor of the final stage;, The pickup
loop of the attemtor i continuously adjustable along
the axis of the pitenuator wbe by means of a rack and
proion drive.

The RGSAL outpur cihle and BNC panel fittings
are of 53 ohm impedance and the- output cihle @5 fer-
mdeited by & 53 ohm carbon resistor,

Figure 3 shows the basic desigm of the ourpat at-
tenuator system.  The voleage induced in the atténuator
coupling toop L0 in fgure S i5:

E Ly

g o= -Tpll = | —X ik T—|p Lg: = Kk
[LLLEFT] B
where w — 2y times che frequency, K i3 the coefficient

of coupling between Ly, and Ly, and M is the |
inductunce berween L, and Ly,

This equation shows that 2 {5 a function of the
tank voltage E and the coetficienr of coupling K only.
K isccontrolled by che attenuadion how of the pison
artenuntor while E s monttoded by the obtpuc feaitor
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Fig. 5. Output AHencator Equivelent Circuit

Fla, be

It con be seen from fipurd 5hochat die voltage e
acposs’ the terminating resisfor is:

53 53
e e N €1 [ 0 P

Since L is less than 000 microhenry;, (el )®
cant be peglected in compurison with {105} wnd:

&
A

Neglecting Ly, 0 figure Sb, an applicadon of
Thevemmn's theorem vields the equivalent circuic shown
wi-figare 5¢. Thus the generator can be represented as
source voltage e i series with o resiseance of 26,5 ohms,
The artenuator dial is calibrated in terms of the open
circuic dutpur volmage ¢ (Fig. $c) and is direce reading
in mdceovoles from 0.0 microvelr o 0.2 volr when the
olilpul mooitor meter i sef g thie red reference: line,

If the lodd impedaice is oot Jarge compared with
26,5 ohms, the voleage applied w0 a load connected at
the vurput terminals can be caloulated by using che
equivalent circuid of figore 5,

5. MAINTENANCE INSTRUCTIONS.

& HE UNIT (Fig, 8),

This unit hox been cotefully adjusted and calibrated
ar the factory (o meet the specifications listed in this
inscruction  book, Specintized testing equipment -and
proedures. are required which make feld adjustments
and replacements 1o che unie difficult and windesirable.
For this reason, if any troubles are belioved co have
developed in the BF Unir, the Signal Generator shoold
be returned oo the faciory for repoir and repdjusiment,
with the factory warranty being woided if our inspec-
tion shows damage or misalipnment due to adjustments
miade: by the customer.

The 60 cycle hearer voleage between pin 5 of plug
P-2 and ground (fig. 6} should medsure 5.3 volo, 10
the BF unit is found to be inoperable and chis voleage
mgisures in excess: of 7 ovoles, the trouble is probobly
dug fonoan open heater drcuit at one of the RE fobes,
Continued operation of the instrument undee this con-
dition will damage the other RE mubes,

B VI-150 REGULATOR TUBE (Fig. 7).

When replacing this tube (V4) ic is desirable o
check its currene drein by plicng o milhammeter in
seceer with the plice-and sdjusting K19 for o 7 milli-
amipere  plate: current with the mput volrage o the
power rransformies primary sor ar 105 vols. The ad-
justment will insure proper operadon of the power
supply over a line voltege cange of 105125 vl

£ AMPLITUDE MODULATION
ADJUSTMENT.

If desired, che degree of amplinede modulation on
the modulation metér oun be checloed by su'itnhEJ.' i
g il ouipue of the generpior with another signal
soorce such thac a difference [requency of apprisimately
o150 ke is produccd. This diffcrence frequency can
he ohserved visually on o cathode ray oscilloscope and
uset] for ndjustment purposes,  Adjuscment of B35 l:fi'g.
a) will abange the medulation meter AM sensitiviny to
agrec with thar degeee of moduladon present,

i, FREQUENCY MODTLATION

ﬁUle.'_:a'l'.‘n-ll':._'ﬁq"I'.

The SAKT reactance maodulator twbe contpined
within the sealed BF unit has been carefully. adjusced
for a deviation sensitiviey of 50 ke per ¥olt on the low
RE range. with the deviation range swirch ser ac the
240 ke posicen, If For any reason it is desired o
chech ehe carrier deviation, this may be Acmmpl_i_s.hm‘]
using the Croshy® or carsier ceco method. of measire-
Mo,

A selecove communications  superheterodyne fe-
ceiver tuned o the BEF outpot of the generator con be
used as 4 mull iodicaor o determine the exad peing
at which the carrior current disappears.

wioraehy, M, RCA Rewy f, Page 340, 13300

BT o
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Fig. 6. Reor Yiew of Panel Assembly, Power Sopply. ond Andic Oscillator

Since’ the isdulation index Bols defined a3 the
ratio of the [requency deviation &F to the modulating
frequency f, ot

aF
o= 08
f
the Trequency deviadon is given hy:
aF = Bx f

The ¢carmer will peach dts minimum value ot the
fu].lc-wiu.s muodalation indices:

2404 B.653
21,2110, erc.

5.3201; 1L791; 14.930; 18071,

The FM devianon indicated on the modulation
meter 15 controlied by the sering of R29 (fig. 6), A
alight ndjusement of this control may be made if de.
sited, however the ncounl deviacion: sensitivity of the
reactance maculator is adjusted by menns of R47 (lig
Ry within the RF shield, and should oot be distuebed.

MOTE: Mo RE ahdpue wdld fe gfvabwed witl phe wodic orcillato
Plep I debached from fhe frond ol |||u|.w§|'_1- rmee fhe LA
nveer iy far rle fimal emeplifier dentler ficha, VR 05 jedred
Frome fhw Bower qupply dleesgh the awilio wmdd aed thewcy 3o
Mie RF pawed,

g e




TYPFE 20-B AM-FM SIGMNAL GENERATOR
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POWER SUPPLY

AUDIO OSCILLATOR

Fig. 7. Sub-chossis View of Power Supply and Audlo Dscillater

¢, TROUBLE-SHOOTING,

Many cases of noo-operation or malfunctioning
are the tesuly of wbe failure, A wisusl inspection wdll
often show a twbe inoperative, and its replacerment will
restore normal performance,

1f all che bes lighe, bur performance is abno:-
mal, the tubes should be chockied i g mbe tester, and
returned, if good, to the sockets from which they were
removed,

To facilitnte the detection and localization of pos-
sible trovhle, two charrs are presented in the follow-
ing pages. The firse, a “Trouble Charet”, lists by symp-
toms sorme known tronble conditions wnd their remedics.
The second "Socket Voltage Chart”, gives average
operating potentials under che stated condicions.

f. LIST OF REPLACEABLE PARTS,

The following parts are replaceahle  After rep-
licemenc it i5° desirable ™ make the checky and ad-
estments” descmbed in par, 5, 8, by g and

=




BOONTON RADIO CORPORATION

TROUBLE CHART

Symiion

Canig

Correriion

With Equipment Connécted to 2
suirable 115Valt Soutce and
Power Switch "ON", Painel
lamp does oot light,

Mot all vacoum tube filuments
light,

Fuse blows repeatedly s soon as
power is applied, or blows
sometime  after power is ap-
pligd:

Filarmenis Plate

Yoluges.

Hght but no

RF Unit Inoperative.

Fuse Defoctive.
Fanel Lamp Cpen.

Frimary winding or filamenr sec-
ondury winding of Power trans-
formet. open,

Defective ¥Varoum tuhe,

Filament Ballasi B-1B apen.

Wed, L-13, £-13, C-14, or Power
Transformer Defective,

V-1 defective

l-3 or L-4 open
C-12, C-135, or C-14 shorred.

Defective connection to ferminal
3 of Plug P-2.
B-17 defective.

C-12 shorted.

Defective connectlon o terminal

2 of Plug P-2.

Replace fuse with 2A, Littlefuse
Mo, 3AG-2,
Beplace Panel” Lamp,

Check continuity of ‘Tronsformer
and replace if found defective,

Test defective tube-in tube tester,
Replace R-18 with &H-8 Ballase
tube,

Remuve V-3, If fiese does oor
blow with V-3 removed, check
C-12, C13, C-14 for posble
short, If normal, test V-3 in
tube tester,

Replace V.3,

Check continuity of L-3 and [-4.

Check respective parts replacing
any parr found defective,

Check Termimil connections and
wiring continuity of Plug P.2.

Check R-17 and replace if found
defective,

Check C-12 and replace if found
defective,

Check terminal connections and
wiring continuity,

SQCHKET YOLTAGE CHART

All woltages are DC unless otherwise indicated.
All DC measurements are made with 20000 ohing per volt voltmeter,
All AC measurements are made with 1000 ohms per volt AC voltmeter.

Condidons for messurement:

& Measurements muade with respect o ground.

b, RF RANGE SWITCH set at 108-216 mc position.

£ FREQUENCY MC DIAL ser ar 216 me

d, ATTENUATOR DIAL ser ar 100K Microvalc

£ MODULATION SWITCH off.

f- RF MONITOR METER set at red line.

g MODULATICON METER SWITCH at FM.

b, MODULATION FREQUENCY SWITCH ar 400 cps.
Fin. Mo, 1 2 3 4 - & 7 B
Socket
V-1  (6AUG) n 0 0 6.3AC 133 50 4 =
V-2 (8Va) n 0 225 135 0 NC 6.3AC 4
V-3 (5Y3) NC 330 MNC -~ MNC =1 NC 330
V4 (VR-130) NC a o MNC 150 NC 0 NC
R-18 (GH-6) NC 14AC ML NC MNC NC 6.BAC NC

—




T-N-PE ‘202-B A M-FM

ET1GMAL GENERATOR

Heferenre BRC
Syl Dheperdfrion Part Mo, Migr, & Mipr's Derigrairon
C-1.4 CAPACITOR, 10000 guf, 2% 3000V, g2d14 JAN CM40A 103G
mica
C:2.5 CAPACITOR, 10040 wpf, -02%5, 506V, mic B25E TAN CHMICLOZG
C-3 CAPACITOR, 500 uuf, 2%, 300V, mica Ba23d Micameld CM-20
C:d CAPACITOR, 470 puf, 2-2%, %00V, mica B2239 Micamdcd CM-20
C-7.54 CAPACITOR, 40 of, 150 V, electeolydc B3-S Acrovox PR5&-EP
£-8.16 CAPACITOR, 8 of, 450 ¥V, elecirolyiic BADZE AErOvGx PRS-EP
[ B CAPACITOR, 01 uf, 207, —105;, 400 B30T Aetovox dHY
W, electrolytic
C-10,11,12, CAPACITOR, 10-10-10 pf, 400 ¥, B30 Mallary FP-35%
13,14 electiolyiic
C-15 CAPACITOR, | uf, +2055, —10K,, 400V, BA0GE Arrovox 418-CH
electrolyue
I1 LAMP, Incandescent, 120 ¥, W QOEMIT zE 35675
1z LAMP, Imcundéescent, 63 ¥, 0,15 Lo E 47
L-12 CHORKE, Filter, 500 b B5433 Freed 13154
L34 CHOKE,  Filter, 10 h B3535 Freed 13195
M-l METER, 100 pa, special scale Ut L IMarion HM3
-2 METER, 100 ga, special scale L2025 Marion FInS
B-1,6 RESISTOR, 352K ohms, —1% L4SW HOGS0 W illecar CLs
H-2,7 RESISTOR, 166K ohms, —1%, 14W BO5GT Wilkor CP15
H-3.8 RESISTOR, 402K ohins, =175, T45W AOE0Z Wilkor CP14
R-49 RESISTOR, 312K chms, +1%, 14W B Wik CP-1
-5, 10 RESISTOR, 20.8K chms, =19, LW L ) W leesr CP-14
B-11,21,34 REAISTOR, 100K ohms, =55, LoW BOS1T AH EH
B-1220 PFOTENTIOMETER, 10K chis, —- 0%, 20 HI314 AB ]
B-13,16 RESISTOR, 53K ohms, -+50;, LW Al AH EB
R-14 BESISTOH, 220K ohms, =55, 15W B0555 AD EB
R-1% RESISTOH, 150 ahms, 5%, 14W HOOUH AB EB
B-17 RESISTOR, 100 ahms; 555, oW BORE AH EB
B-18 RESISTOR, Thermal, glass, G119 Amperite A6
R-19 RESISTOR, Adjustable, 25K ohms, 575, BG4 W AR-T
25
R-24 26 RESISTOR, 2K ohms, 2Lt L5W BN2HL IR RL
Re2d RESISTOR, 21K ohms, =57, L§W H32T AR EB
R-25.27 RESISTOR, 4K ohms, =15%, 15W BO2&0 IRC RL
R-28 RESISTOR, 1950 chms, =140, LW HixzO? IRC RL
R-30 RESISTOR, 6.68K ohms, =5%; LW BDART AB kR
R-31 POTENTHMIMETER, 3K ohms, 4355, 3W R1214 Cencralah V-133

—




BOONTON RADIO

CORPORATION

Heferenrs BRI
Symbafl Drercripiion Part MNao. Migr, & Mipr's Desigmation
R-32 RESISTOR, 22K obis, =156, LW H0472 AB EB
R-33 POTENTIOMETER, 25K ohea, - 10, AW H1411 Cearralaly AF-115
R-35 POTENTIOMETER, 100K ohms, =105, Hisa7 AD ]
25
R-36,37 RESISTOR, 33K obms, 295, 14W 80486
R-3A POTENTIOMETER, 15K chins, 4595, 3% BI351 Wire OB
K-61.62 RESISTOR, 150K ohms, =19, 15 Hid %o Wilkor CPs
R-63 RESISTOR, 82K ohms, =505, 14W BO32E AB BB
R-93 RERISTOR, 470K ohms, =55, L5W Bl AR EB
51 SWITCH, Rotary, 4 pole, 8 position, BHOGE Dak 3261 6-H4
4 section .
52 SWITCH, Rotary, 2 pole, 5 position, BEOSG Ceneraloh ZTXRoBG
1 section
53 SWITLH, Rotary, 2 pole, 3 position, EED&3 Centralal ITXBOBG
1 section
54 SWITCH, Rotary, 2 pole, 2 position, HRMO Centralab LT HBGES
1 section
56 SWITCH, Toggle, DFDT BEGSO ABRH 823058
Vi1 TUBE, 6AUG
V2 TUBE, 66
¥-3 TUBE, Y3
Vi TUBE, 0133 /VE-150
X.1,2 CRYSTAL UNIT, Rocrifying, gpermaniom O1iv8 Bylvania 134
diode
RF LIMNIT, Complets 20205
TREAMNSEORMER, Power, filament and AS0TA Freed 13543
place
LIGHT, Lodicator, miniature bayonet B2 al BV-B445
LAMPHOLDER, candelubrs bise BO02G6 Bryant 328
SOCKET, Taobe, octal BLkT Licinite 115001-1.A
CONMECTOR, REEEPI.‘E.E].E, ame romnd BLMS Imduestrind ThG-291 0
femnle concact,
SOCKET, Tube, 11 conmct AO0GT Amphenol MIP.11
SOCKET, Tube, 7 contact, miniature BaoTd Ely AO#3
COMNMNECTOR, nglrmcle, two Temalo FOO T AH&H 205
Contacks
CONMNECTOR, Receptacle, rocessed, two 89102 GE 2711
male contacts
FUSE, 2a g3z251 Lictlefuse FAG-2
HOLDER, Fuse, extractor post QAeTT Baussman HEF
CONNECTOR, Plog, cight round male 414K Amphenol PRi-8-11
ontaces
CONMECTOR, Plug, eléven round male 0140 Amphenal PAx-11-11
COOLRCTS
CORD, Power, separable KT 29

e
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Fig. 8. Schematic Wiring Diagram of 202-C FM Signal Generator
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