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The primary purpose of "SEE THE SIGNAL" is to present the applioation
notes for the cathode ray type of dynamio analyzer in a convenient, prao-
tieal forme This book has been prepared from data supplied by the engi-
neering and service departments of the Supreme Ingtruments Corporation.
General information oonoerning the theory of the components may be found
in any modern text book on video amplification, and thus the major part
of this treatise will deal directly with its applioatior as a ssrvice in-
strument.

In an effort to make the explamation of the proozdure as clear as
possible, a large part of the disoussion is illustrated by diagrams of
typical oirouits and results to be expeotsd on the screen of the cathode
ray tube. Point by point desoriptions of the relative magnitudes and
oonditions of the signal under various eircumstances are gshowm for oir=-
ouits found in the averaze radio receiver.

The order of the presentation has been so arranged as to familiarize
the operator with the operation of the dynamie anmalyzer as individual sec-
tions and then as the oomplete systom. The first part gives the operator
the, preliminary set-up of the equipment and a general working knowledge
of the components, The remainder of the book contains the applieation
notea with the illustrative oscillograms. Of oourse, the reader should
bear in m nd that gertain wariations in the ocsoillograms are to be allow-
ed for the individual oharactsristios of the receiver determined by the
oost and design.

As the operator becomss familiar with the general operation of the
VEDCLYZER, many will find new and epogh-malrinz applications not ineluded
within this book. For this reason techniocians and engineers will con=-
olude that they have an instrument whioch has innumerable poasibilities
of utilization,




INTRODTUCT ICH

Some several thousand years ago there was written a famous Chinese proverb "A
picture is worth a thousand words", which is today a popular quotation among the members
of the radio servicing industry. Little did this ancient philcspher know that he was
predicting the future ideal method of servioing the radio receiver --"SEE THE SIGNAL".
Even the servicemen cof sevoral years ago would have thouzht such an idea as seeing the
pilotures of a radic simmal a mere dreams The averapge teohniolan or studant of radio
ugually tock the diagrams in his radio text books for granted or possibly wondsred if
the author were not over=vorking his imapinatiom.

The prooedure for testing a radic receiver has been changed considerabhly since the
introducton of commeroial teating equipment, There are many servicemen of the old
sochool who oan well remember the days when & voltmeter with a sensitivity of not more
than 100 ohms per volt was the only device available to cheok the statiooondition of
the radio reoceiver, As time progressed, the voltmetsr was eguipped with a battery and
calibrated in ohms and we had the fundamental funotions for a statie analyzer. With
this set=up the serviceman oould check the statie operating conditions such as voltage,
eurrent, ohms, eto., frequently referred to as "free point analysis”, "point to point”,
testing and the like. In this day, receiving sets were simple in construction, most
of them not exoceeding two or three tubes using a tuned radic frequency (t-r-f) oiroult.
The power was supplied by batteries, thus elimipnating the hum which we frequently have
in the modern a-o superhetrodyne. The introduction of the superhetrocdyne was the begin=-
ning of a new era in radio servioings.. The invention of this c¢irouit made the signal
mneratar an essential part of the test equipment in the service laboratory dus to the
need of a ocontrolled source of signal supply for the proper aligmment of the intermediate
fraquenoy transformerse. At this time, the output meter was utilized to peak the i-{
stages using an amplitude modulated sigmal.

In the early part of 1930, the radio service industry knew that a simpler and more
aoourate means of aligning the receiver had to be developed. The cathode ray osoillo-
goopes was the answer. Most servicemen were a little doubtful for two rather good reascns:
Pirst, the cost of the equipment was almost prohibitive and second. it was a difficult
instrument to operate due to the small amount of literature awailable on the subject. In
the average serviceman's opinion, it almost required a "super" radio engineer to idemtify
the figures upon the screen of a oathode ray tube. Knowing this to be merely a false
supposition, the Supreme Instruments Corporation intreduced double image aligmment which
led to the method of dynamlo analysis utilizing the oseillograph = SEE THE SIGNAL.

The cathode ray tube, which is the heart of the osoillograph, is a much older davice
than many people suspect. The first tube of this type was introduced in the latter part
of the nineteenth century, lmowmn as the "Braun Vacuum-Tubs" after its inventor. Soien-
tists used the cathedz ray tube for making cbservations of alternating ocurrents at low
frequencies. The operation as & soope was not popular even in the regearch laboratory
due to the diffioulty in cbtaining the hizh operating petentials and the frequenoy limi-
tations. It was mecessary to get the voltages from batteries, inasmuch as the modernm
power rectifier was not oongidered praoctiocal, However, these diffioulties have been
overcome and for quite some time the oscillograph has occcupied its rightful place in the
radio industry. The osolllograph of today is a completely sell=-contained unit of a ocon-
venient slze and as simple to operate as a pushbutton multimetar.

Dynamio testing of a radioc receiver isz not a radioally new system; it has won muoh
favor only since it was made available to the serviceman by test equipment manufacturers
in a oconvenient manner at remscnable occst. The modern form of dynamic testing was intro-
duced as "Signal Tracing" whic¢h is the reverse of "Signal Injeectiom", The signal tracer
proved to be extremely effective in loocating many defects which were very difficult to
find with static testing instruments such as the volt, ohm or ocapacity meter and free
point analysis systems., But the signal tracer fell short in making an efficient dynamiec
tester due to its inablility to indicate the conditirn of the siznal as well as the relative



amplitude, and thus the dynamio analyzer was introduced to meet the regquirements of the
servioe engineer.

The "SEE THE SIGNAL" system is Supreme's conception of utilizing the most logioal
equipment and methods for dynamic testinge Thus the procedure must be simple and the
instrument must be a Dynamic Analyzer.

It is important to understand the difference between the dynamio signal tracer and
and the dynamic analyzer. Any device whose indioators reveal the presence of a signal,
the relative ampII:Eﬁsu of the signal,and the frequenoy of the sigmal may be termed a
Dynamic Signal Tracer, However, for an instrument to be termed a dynamic signal analyzer
it must not only incorporate facilities for indiocating the function of the signal tracer
but it must also contain an indicator which will determine the QUALITY of the siznal. In
other words, the primary purpose of dynsmic sigmal traocing is to determine the presence
or absence of the signal at its proper points and indieate its relative amplitude and
frequencies. Dynamic analysis not only reveals to the operator the presence, amplitude
and frequency of a signal but it also reveals the QUALITY of the sigmal.

The "SEE THE SIGNAL" system, employing the VEDOLYZER as the Dynamic Analyzer, is a
revelation in modern servioing. Thus, the vast possibilites and applications for such
a versatile instrument and system oan by no means be confined to the information found
within the contents of a single volume.

== OPERATING INSTRUCTIONS FOR THE VEDOLVZER -~

The Supreme Model 560-A is a oomplete dynamie analyzer for checking radioc receivors,
parts, and associated electronic apparatus under actual operating econditions., It inoor-
porates a vaocuum-tube multimeter, cathode ray osoillograph, wavemeter, signal tracer and
a multiple monitoring system. The VEDOLYZER may be used wherever it is necessary to check
the amplitude and condition of the voltage in practically any type of electical device.

The VELCLYZER is a quality instrument throughout, designed to provide that proffes-
sional appearance combined with durability and maximum uwtility found in SUPREME proeducts.
Inside the upit will be found the usual fine workmanship of Supreme's craftsmen and teoch-
niclans and the highest quality parts the market affords. Some of the more important fea-
tures show why Supreme is proud to be once agaln a pioneer in a new system of analysis
that has met with the approval of the radioc industry in general.

VACUUM=TUBE MULTIMETER
The vacuum=-tube multimeter is designed with the characteristics of the single tube
bridge~type V.T.VM. providing maximmm stability and accuracy of calibration. Functions

are inoluded in the multimeter seotiom for checking a=-o voltage, d=oc voltage and resist-
ance with all ranges ocontrolled by seven fast action push buttons.

DC VOLTMETER &t 16 megohms input impedance - 0/2/6/20/60/200/600 voltage ranges.

#

DC VOLTMETER at 150 megolms input impedance = 0,/20,/60,/200,/600/2000/6000 voltage ranges.

AC VOLTMETER at 15 megohms imput impedance - 0/3/9/30/90/300/900 voltage ranges.
AC VOLTMETER at 150 megohms input impedance = 0/30/90/300/900/3000 voltage ranges,

R.F. METER with 3- megohms input resgistance at 1.5 mmf. input oapacitance.

OHMMETER - single zero adjustment for all ranges - 0 to 1000/10M/100M/1Mdg/10Meg/100Meg/
1000Meg. 10 ohms center scale on low range,

v



CATHCDE RAY 0OSCILLOGRAFH

The osoillograph seotion contains the well-knovm SUPREME OSCILLOSCCPE with a special
high gain, wide range vertioal amplifying system. The wide range amplifier inocorporates
a special video eircuit which provides a frequency response with virtually flat charao-
teristiecs from 20 oyoles to 2.5 megacyoles. The input resistance is 3 megolms with an in-
put oapacitance of only 1.5 micromicrofarads. The input of the vertical amplifier is
equipped with a frequenoy occmpensated, acourately calibrated multiplier and attentuator
netwerk providing an attenuation ratio of 100,000 %o 1, irdependent of the frequency.

VEET ICAL DEFLECTICH SENSITIVITY WITH VIDEQ (red) PRCOBE: (input resistance 3 megohms -
input ocapacitance 1,5mmf.) Approximately .50 volts (RMS) per inch deflecticm.

VERTICAL DEFLECTION SENSITIVITH WITH AUDIO (black) PRCBE: (.5 megohma) Approximately
.15 volts per inch ddfleotion.

VERTICAL DEFLECTICN SENSITIVITY WITHCUT ISOLATICN PROBE: Approximately .02 volts (RMS)
per inch deflection.

The internal sweep generator uses a standard thyrotron oscillator tube for produc-
ing horizontal deflecticn at frequencies of 20 to over 30,000 .cycles. DMeans are provided
for imternal and external synchronization for both the r-f and a-f signals.

DYNAMIC SIGNAL TRACER AND MULTIPLE MONITCRING SYSTEM

The signal tracing and multiple monitoring system provide special prcbes and inpute
to the dynamic indicators-- the r-f meter and the 'scope. This makes possible the traa=-
ing of the signal through the r-f, i-f and a-f amplifiers and at the same time ohecking
for distortion, amplitude and hum as well as the continuity.

In amplitude modulation receivers this section provides & simple and accurate means
of cheoking the signal for amplitude, frequency, waveform, gain, percent of medulatien,
r=f, i=f and a=f distortion. In the freguemcy modulation receiver the i-f signal may be
checked for the above mentioned conditions together with an analysis of the limiter and
diseriminator action. Televisions receivers will reveal the vertical and horizontal de-
fleotion generator voltage, yoke current, synchronizing separator action -- composite
video signal from dstector to kinescope grid and also the low and high frequency compen=
gation of the videc amplifiers for maximum resolution.

Checking for intermittents is just part of the routine for the VEDCLYZER. Three
sections may be comnected to the input of the dynemic analyzer at the sume time and when
the trouble appears, it is just a matter of a slight bit of signal tracing in the indica-
ted defeotive stage to reveal the faulty component.

THE WAVEMETER

The wavemeter is incorporated for the purpcse of determining the frequenoy of the
voltages between 65ko, and 6.5mc. This seotion may be automatically switched into the
signal tracing seotion simply by turning a lkmob and adjusting the dial for maximum ampli-
tude on the scope and r-f meter.

THE SECTIONS OF THE VEDOLYZER

The oathods ray oscillograph section oontains & three inch, high waouum, electrosta-
tio, oathode ray tube. The intermal power supply for the unit is powered by two type 884
thyrotrons to provide & linear sweep whioh covers a range ur_zu to over 30,000 cyoleas.

The vertioal amplifier uses 3 type 1852 tubes and ome type 6AGT. These tubes are
arranged in & speciaslly designed cirouit to provide a frequenoy response from 20 cyoles



to 2.5me. with an undistorted gain of 100db.

The wavemeter uses one type 1852 in conjunotion with a four band tuner covering a
range grom 65kc. to 6.5me. A large illuminated dial is controlled by a laboratory type
tuning kncb on a shaft with & § to 1 reducticn mechanism. The videc amplifier may be used
with or without the tuning unit.

The horizontal smplifier is & conventicnal resistance-ocupled stare using a type 65J7
tube. The frequency range of this section is from 10 oycles to 100 kilceyecles with a maxi=-
mum gain of 40db.

The vacuim=tube voltmeter uses ¢ type £J5 tube occupying one arm of a bridge-type re-
sigtance oirecuit., The multiplier resistors in the V.T.VM. grid circuit have a 1% tolerance
and an input impedance of 15 or 150 megchms. The ohmneter section of the multimeter is
powered by an internal battery of standard type.

A UNIVERSAL INSTRUMENT

Although the VEDOLYZER has made guite a record in the radio gervice industry, it has
found its place in lesading radio laboratorles, power plants and educational institutions.
The oscillozraph by its wery nature,being an instrument capable of indieating in two dimen-
siong, has unlimited a-plications in a wide variety of commercial fields.

THE VEDOLYZER AS AN INCTRUMENT FOR RADIO SERVICE

When used with the Supreme Model 561 combination signal generator, the VEDCLYZER pro-
vides the technicien with an ideal serviece laboratory set-up. By adding a tube cheoker to
the above mertioned combination the set-up is complete to handle every job at a profit. In
additien to the use of the instrument as a dynamic analyzer for trouble shooting and sig-
nal tracing the following applications illustrate the use of the "SEE THE SIGNAL" system.

Fast ascourate elignment with the famous Supreme Double Image system provides & method
which is the fastest and most accurate ever introduced for visual adjustment of the r-f,
i-f and AFC stages. Instantansous selectivity measurements and fidelity tests together

with comparative sensitivity ohecks. Frequency runs, power output and overload tests in-
dicate the condition of the motion picture or P.A, sound equipment.

When used with a square wave signal generator having & frequency of frem 60 cyeles to
70 kileeyecles the 'scope section may be used to visually cheok the respomse of high fidel-

ity and video amplifiers for high and low frequenoy compensation.
ELECTRICAL SFECIFICATICHNS

Power Supply Requirements: (unless athgrwise specified on plate attached to grill in rear
of chasgls
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Weights:
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STANDARD EQUIPMENT SUPPLIED WITH TEE MCDEL 560=A

QUANT ITY STOCK
INCLUDED NUMBER DESCRIPTION
1 5286 Booklet, Instruetion "SEE THE SIGHAL"™
1 6725 Card, Return Registraticn
1 6288 Chart, Sample Analysis
1 7682 Soreen, Calibrated non=linear
1 5198 Probe, coaxial ocable (red) R.F. Video
1 4808 Prcbe, coaxial cable (blue) I.F.
1 5199 Probe, shielded oable, A.F.

DESCRIFTION OF PANEL AFD COMPDNENTS

METER = Three inch round D'arsonval type.
Soales:
OEMS = 0 to 100 non=linear with 1.5 mark near ocenter. For resistance and continuity
measurements with chms and megohms funotions.

D.C. VOLTS = 0/2/6 basic d-c volts scales.

A.C, VOITS - 0/3/9 basic a-c volts scales.

SCCEET = (Lower oenter of panel labeled "VIDEO-R.F.") Red probe inmput connector for sig-
nal tracing and analysis.

SCCKET - (Lower oenter of panel labeled "I.F.") Blue probe input connector for multiple
monitoring section.

SOCKET = (Lower center of panel labeled "A,V.C~A.F.") Black audio probe input conneotor
for sigpal tracing, A.F. analysis and A,V.C, voltage measurements.

PANEL = Black "Oro-art" finish = Aluminum and red highlights = Size 112 X 152 inches.

FUSHE BUTTONS = (Left edge of panel) 7 buttons: "VOLTS OHMS". Range seleotor for multi-
meter seoticn. Volts A.C.=-0/3/9,/30/90/300/900. Volts D.C.- 0,/2/6/20/60/200/600.

Reading (R) X 10/100/1M/10M/100M/1Meg/10Meg .

PUSE BUTTCNS - (Right edge of panel) 7 buttons "SWEEP FREQ." Range selector for saw-
tooth generator in oscillograph section. Rough Frequency selection 1/66/230/950/3M/

10M,/301.

PUSH BUTTONS - (Center of panel labeled "MULTIPLIER") 4 buttons: 1/10/100/1000. Range
selector for attenuation of all signals geoing into the werticel amplifier.

FUSH BUTTONS = (Center of panel labsled "A,V.C.", "VIDEO R.F.","I.F.","4.F.") Probe
switohegs for conneoting red, blue and A.F, probes to VEDOLYZER inputs.

PIN JACES = (Left side of panel) 3 jacks: "VOLTS X 10" , "V.T.VM.4" and "GND". External
connagtions to vacuum-~tube multimeter,

PIN JACES = (Right side of panel) 3 jacks: "GND", "EXT.SYNC" and "EXT.SWEEF", Used in
conjunction with oseillograph for external sweep and synchronizatiom purposes.

Vil



HEXAGON KNOBS = (Upper left side of panel labeled "HCR.POS." and "VERT.F0S5.") For center-
ing spot or image on screen of cathode ray tube,

HEXAGON KNOBS - (Upper right hand side of panel labeled "INTENSITY" and "FOCUS") For adjust-
ing the brilliance and definition of the image or spot on the soreenm of the cathode ray
tube.

ROTARY POTENTIOMETER = (Left side of panel labeled "ZERO VOLTS") For preliminary adjustment
of vacuum=tube wvolimeter,

ROTARY POTENT IOMETER = (Left side of panel labelsd "ZERO OHEMS") For preliminary adjustment
of ohmmeter.

ROTARY POTENTIOWETITR - (Right side of panel labeled "SYNC.CONTROL") For adjusting ampli-
tude of synchronizinz voltaze, causing image of cathods ray tube to become stationary.

ROTARY POTENT ICMETER - (Right side of panel labeled "FINE FREQ.") For wernier adjustment
for saw toothed generator of oscillograph section,

ROTARY POTENTIOMETER - (Right side of panel labeled "VERT.ZAIN") Input ocontrol for signal
tracing and analysis section.

ROTARY PCTEITIOMETER = (Right side of panel labeled "F(R,3AIN") For comtrolling length of
horizontal line on ecathode=-ray tube.

ROTARY SWITCH - (Left side of panel labeled "PCWER") "OFF=-ON" switoh for connecting extern-
al power to the VEDOLYZER.

ROTARY SWITCH - (Left hand side of panel labeled "FIMICTION SELECTCR") Master switch for
automatie operation of instrument. "ACV", "DCV™ and "OHMS" multimeter sections when
used inm conjunction with "V,.T.VM.4" and "GND" pin jacks. "DCV" alsc used in conjunc-
tion with %VOLTS ¥ 10" pin jack. "GAIN" amplifier is umtuned, "WAVEMETER"(A,B,C,D)
Tuned amplifier at frequenocy indicated on radie fregquency dial.

DIAL = Illuminated (Center of panel controlled by large hexagon knob with flange) For
selsotion of frequencies on bands as indicated by the "FUNCTION SELECTCR" A band 65ke-
205ke: B band 205ke.=-850kc.; © band 650ko,.-2050ke; D band 2050ko-G.5mos

CATHODE RAY TUBE = Three inoh diametsr, hizh vaouum, medium persistance type.

THE SUPREME VEDOLYZER MOTEL 660=-A TOP CHASSIS VIEW OF MODEL b560-A
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THE VEDOLYZER AS A CCMPLETE DYWAMIC ANALYZER

Tne VEDCLYZER is essentially a super-voltmeter with provisions for amalyzinz radio
or electronic apparatus under actual operating conditions. To accomplish this, the volt-
meter must have multimeter functioms, imput control, wide range frequenocy response, ex-
tremely high amplification, provisions for frequenoy determination and facilities for
observing the gquality and guantity of the siznal. The block diagram in Fig.l illustrates
the relative eleoctrical positions of the above mentioned components and the following
disoussion will present the sections with reference to direct applicatim %o radio servica.
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FIG.1 BLOCK DIAGRAM OF SUPREME MODEL 560-A VEDOLYZER
THE SIGNAL SUFPFLY

Since the VEDCLYZER is expected to locate defects in the passage of & sigmal through
the various stages of radio apparatus, & socurce of signal supply should be used which
will produce an exoiting voltage of good wave form and sufficient amplitude in ordsr that
the opsrator will have a standard by which to compare the voltage at the warious testing
points.

The generator or generators which we recommend to be used in conjunction with the
VEDOLYZER should have:

1 = 8ine wave output (A.F, and R.F,)
2 = Variable Audio Frequenecy and Amplitude
3 = Metered output level

The Supreme Model 561 5ignal Generator was designed to fulfill these requirements
and sinee most owners of the VEDOLYZER have one of these units, it will be used as the
source of supply in the disoussion of appliecations.

T —— PRELIMINARY SET-UP

The VEDOLYZER and Generator may require some pre-
liminary adjustments whioh should be checked at
variocus intervals. Usually these adjustments are
made when the service shop opens for the daily busi-
MOgEL 58! ness, and if the line supply is fairly stable, this
will suffice until the shop closes. When making
the preliminary set-up, all leads should be removed
from the VEDOLYZER.

—_— ' i ' It is also advisable to have the "INTENSITY"
SUPREME M(DEL 561 GENERATOR oontrol turned in the extrems countsr-clookwise

1



direotion to prevont accidentally dameging the eathode ray tube screen.
THE VEDOLYZER AS A MULTIMETER

Referring to the panel layout of Fig.2, the rotary "POWER" switch is located near
the lower left hand cormer of the VEDOYLZER. This switoh controls the primary of the
main power transformer which supplies the entire instrument, After this switch is turned
no® and the usual receiver warming=up period has been allowed, the "FUNCTION SELECTOR"
switoh (located to right of "POWER" switch) should be turned to "DCV" volts position and
the metsr adjusted to "O" by means of the "ZERO VOLTS" control (above power switoh). Now
turn the "FUNCTION SELECTOR" switeh to "OHMS" and note the forward deflection of the meter.
4d just "ZERO OMMS" (above "FUNCTION SELECTCR" switoh) to full seals deflection. For opera-
tinn of the multimeter section the functions (DCV,ACV,CHMS) are available at the "V,T.VM.A4"

Screarr Grid
Arnd Plafe

lVo/fages

OFF OMN GAIN OHMS A

el

Grric "ﬂ’/"’

FA.C Bx
Vo/tsges — w2 D. oo

POWER FUMCTION SELECTOR

® & §

VOLTSx 1O VT.VM + GND

FIG.2 ~THE VEDOLYZER AS A MULTIMETER
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pin jacks and "GND" using ordinary test leads with pin plug ocnneotors. The ranges are
gelected by means of the push buttons on the extreme left edge of the panel. For DC
voltages above 600 wolts use "VOLTS X 10" pin jack instead of "V.T.VM."™ and multiply
range by 10. (600 volt range equals 6000 wolts). When ohanging the "FUNCTION SELECTOR"
from "ACV™ to "DCV" it may be necessary to make a slizht adjustment with the "ZER0O VoLTS"
oontrol.

THE VEDOLYZER AS AN OSCILLOGRAFH
The soope controls are located in both the upper right and left hand corners. Om

the left hand side of the meter (Fig.3) are the "VERT.P(S." and "HOR,.P0S." positioning
controls for centering or resetting the image or spot. The kmobs to the right of the

A.F. INPUT
SWITCH

o Yon

®

GMND. EXT. SYNC. EXT. SWEEP

I ——— |
——

FIG.3 —.THE VEDOLYZER AS AN OSCILLOGRAPH
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screen of the soope are the "INTENSITY" and "FOCUS" controls for adjusting the brilliance
and definition of the image respectively,

Below the tube are two rotary controls, "FINE FREQ." and "SYNC.CONTROL", whioch are
used in oonjunotion with the push bubttons (15-65 ete.) for adjusting the frequency and
"looking" the horizontal voltage with respect to the test signal, Direotly below these
controls are the zain ad justments for the vertical and horizontal amplitudes which are
gelf=explanatory, After adjusting the "INTENSITY" and "POCUS" c¢ontrols for a line or a
gpot, depress a "SWEEP FREQ."™ button and advance the "HOR.GAIN™ until the line on the
goreen is about two inohes long. The "VERT.ZAIN" control should be turned to about 100.
When a voltage is applied to one of the probes, the sweep frequenoy should be adjusted
with the "FINE FREQ." control until the pattern is almost stetionary. To stabilize or
"look" the image advance the "SYNC,.CONTROL". The average position of the synohronizing
oontrol at which the signal "locks"™ is about 75 to 100 peroent of rotation. This setting
depends upon the amount of woltage applied to the vertical input and the amplitude of
the "EXT,SYNC." voltage.

The oscillograph may be used in the conventimal mammer as a separate unit however,the
application in this disocussion will be as an indiocator of the VEDOLYZER. Illustrations
of the oseillogram are shown in the figures (A,B,C,D,E,eto.)

THE VEDCLYZER AS A SIGNAL TRACER

As mentioned previously, the VEDOLYZIER is a voltmeter capable of indicating in two
dimensions the results oaused by voltage impulses in an eleotrical cirouit. In other
words, the wertical amplitude on the scope and the meter def'lection is one dimemsion and
the time factor (horizontal defleection) which makes possible the analysis of the signal
is the other dimension. The amplitude may be termed the guantity, and the wave form on
the soope the quality of the voltage under test.

To place the VEDOLYZER in position for routine sizmal treocing, oonnect the red probe
to the "R,F., VIDEO" socket and depress the "R.F, VIDEO" button. Set the "FUNCTION SELEC-
TOR" switoh $o the "WAVEMETER" position. Refer to the bloock diasgram in Fig.5. Here is
shown & typioal superhetrodyne receiver with auxiliary sections suoh as Power Supply,
Automatic Frequenoy Control, Automatic Volume Control, eto.,

The generator ghould be set up for 400 oyolss 30% amplitude modulation and fed to
the anterme posts of the receiver. A frequency of 1000ke. makes an ideal testing wolt-
aze and we recommend that the signal generator and receiver be tuned to this point.
Connect the "A,F, OUTPUT" of the 561 to the "EXT.SYNC."™ of the VEDOLYZER., The ground
lead on the signal generator output is oonnected to the chassis of the receiver,

In the oase of the AC-DC type of receiver the "GND" of the VEDOLYZER should be con-
neoted to the chassis of the set under test through a series capacitor of approximately

«01 MFD.

Sinece the VEDOLYZER has two systems of indicaticn and both are of equal importance
in locating & defective component of a radio receiver, it will be necessary to show the
results on the meter and the scope simultaneously. In order to save space and minimize
eonfusion, the symbols shown in Fig.5 will be used throughout this disoussion.

For example, suppose that we place the probe on the imput of an amplifier whioch is
being supplied with a modulated R.F. signal., The meter will indioate a deflection whioch
iz depsndent upon the amplitude of the signal at the amplifier input. The quality or
general oonditions of the signal will be indicated by the pattern on the soreen of the
eathode ray tube, The upper oircles in Fig.5 illustrate typloal results of the meter
and scope reading from left to right. If these two oircles are superimposed upon each
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other, the symbol showm to the extreme right will indicate the oombined results.

In order to clarify this notation a little further, let us place the probe on the
output of the amplifier., The meter will show an inorease if the stage is amplifying

whioh is represented by the deflection in the lower drawings,

The dotted line represents

the former position of the needle which would result if no amplifioation were present in

the ltﬂ.g!.
form shown by the dotted line.

in the lower right hand oorner which should be compared with the ecirole or symbol direct-

ly above it.

Frequently, it is necessary to show DC woltages instead of the AC components on the
meter. When such ocases arise, a notation will be made direotly below the symbol such as

"Meter symbol= DC",

To the right of this figure, we have the osecillogram with the input wave-

The combined osoillogram and meter deflection is shown
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FIG.S5=EXPLANATION OF OSCILLOGRAMS AND METER
DEFLECTIONS USED IN THIS DISCUSSION.

The point by polunt desoription of this routine will describe some wvariations which
oould not be effectively {llustrated in the blook diagram of Fig.6. The letters (4,B,C,
eto.) refer to the respective positions of the probes as indicated on the superhetrodyne
diagram shown in Fig. 6.

(A, B, C.) = With the exception of the tubes, the power supply is a common source of
trouble and it is wise to see that it is produoing the proper voltages before checking
the sigmal oirouitse. 4s to whether A, B, or C should ocome first depends upon the ocondi-
tions of the receiver. If the receiver has excessive hum or low volume, point A" will
indionte the output and general condition of the power supply. More details will be given
later oonoerning the various results to be expected with different reotifier and filter
systems, It should also be remembered that the VEDOLYZER contains & multimeter for meas-
urement of the a-c or d=¢ voltages in the power supply. For confirmation of ghort or
open oircuits, the ohmmeter is at the operatorts disposal. Of course, the recelver's
Power Switch:should be turned off before ohmmeter measurements are made.

(D) = Turn "FUNCTION SELECTOR" to "WAVEMETER" positiom (Band "C" for 1000ke) and tune in
signal. With the output of the signal generator sonnected to the antenna terminals of
the receiver, adjust the signal supply to about 1/4 inoh deflection on the cathode ray
tube soreen. This establishes a reference voltage and also shows the oondition of the
supply signal, This is also illustrated by point (1) of Fig.7.

(E) = As we progress to point E with the R.F. probe, the amplifioation of the R.F. stage
should show an increase on the meter of the VEDOLYZER as well as the scope which indleates
a gaine This should be checked at a frequency nsar the low end of the broadcast bands as
open or shorted r-f coils will indicate a decided loss if such a condition exists. (See
points 2, 3, and 4, Fig.7)

NOTE: If meter deflects off seale or image disappears on soreen of eathode ray tube re-
tard "VERT.GAIN" control or use "MULTIPLIER" buttons until figure has the desired vert-
jeal amplitude. The "MULTIPLIER" should be used as a rough ad justment contrcl and the
"YERT.GATH" as the vernier adjustment, It is advisable to keep the "VERT.GAIN" as olose
to 75% rotation as possible and attenuate with the "MULTIPLIER". This will prevent any
possible overload .to produce a false indication.

(F) - With the R.F, test prcbe connected to the input of the firgt i-f amplifier, we
should obtain an osoillogram which shows the presence of two signals. Tune in the signal
with the "WAVENETER" end see if the i-f frequency oan be determined. For example, if we
think that it is possibly a 456kc signal at this point, set the "PUNCTION SELECTOR" switch
to "B" and tune the dial in the vicinity of 456. If a peak is received, which oconfirms
the presence of the i-f sigpal, progeed to point "G".

6
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(g, H) = If the i-f signal does not seem to be present, check back on the oscillator at
point F=F. The variable condenser of the receiver should be varied to obgerve the ampli-
tude of the oscillator voltage over the entire bard. If the signal is present and in
good oondition at G, oheck for amplificatior at point H. Fig.7, polnts 7-8, illustrate
this part of the proecedure also.

(I) = At this point, there is quite a contrast in the results obtained on the soope
from thet of the usual signal tracer. The VEDOLYZER shows the actual rectification of
the i-f gignal as seen on the waveform shown at '%',Fig.7, and 'I',Fig.6. The waveform
of the signal at the reotifier or second detector in the receiver show the presence of
the r=f signal, a common cause of disterticon if it is not properly filtered out at 'J’'.
(Points $-10 of Fig.7 show two steges of filtering the r-f from the audio component. )

(K) = If the filtering action was effective ir the output of the detector, a clean audio
signal will result at this point. The audio probs may be used here if desired or the
testing may oontinue with the R.F, probe. If the filtering was not satisfectory, & modi-
fied form of point 10, Fig.7, will result. If the rectifying action is not sorrect or
if the side of the r-f enveolope which was rectified was distorted in one of the previcus
j-f gtages, this will oause the rectified audio appearing across the diede-load %o have

a flat top on one-half oycle.

(L) - The voltage at the voice coil should be similar to that of the preceding stage
with the exception of the amplitude, which is usually somewhat lower due the turns ratio
of the output transformer.

THE TINED RADIO FREQUENCY AMPLIFIER

In the previous routine we analyzed a superhetrodyne which was assumed to be opera-
ting properly. This procedure is general and may be applied to any system whose eirouits
perform the same funotions and operate at the same frequencies as the sections of the
superhetrodyne desoribed above. The r-f and i-f stages in a superhetrodyne are somewhat
like the stages of & tuncd radioc frequeney (t-r-f) receiver and, ccnsequently, there will
be a similarity in the general testing procedure, The t-r-f oircuit was at one time &
very popular type with radio manufacturers and there are still a great many in use today.

To looate a defective part in & radio receiver, the usual method is to determine the
faulty stage by the general routine and then check the individual components for the
cause.

A very valuable application of the VEDOLYZER is checking condensers without discon-
necting them from the receiver. Capacitors maey be cheoked for leakage, shorts, opens or
low oapacity by touching the probe to the points indicated by the dotted lines in Fig.®.
When condenserg-are of the proper capacity, they offer a low reactance to the a-¢ volt-
age (r-f,i=f or a=f) and a high resistance to the d-o voltage. This is illustrated in
the three circular disgrams to the left of "Bypess condenser Q.X." It will be noted
that the DC Voltmeter indicates the normal d-o potential and the RF meter and soope
show the absence of the a=-¢ voltage, When the condenser is open, the scope as well as
a-¢ and d-o0 meter show deflections. Shorted condensers show no deflection on the socope
or meter.

Fig.8 shows the tuning and detector sections of a typieal t-r-f circuit. Conneot
the oable of the signal generstor to the antenna and ground post of the receliver and the
testing starts with point A, The VEDOLYZER is set up as & signal tracer (8ee Fiz. 5)
and points A, B and C cheoked in order with the r-f probe only. The "FUNCTION SELECTOR"
should be used in "WAVEMETER" positicom (A,B,C,D) with the dial set to frequency of the
generator, (The ground wire of the VEDOLYZER should be oonnected to the chassis of the
receiver.)
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The following steps indicate some of the possible abnormal effects and suzr-estions
as to what could produce such conditions,

(A) = Yo Signal: OCenerator producing signal? Continuity from antenna to Point A? Posi=-
tion of Volume Control? == Low Signal: Shorted Volume Control?

(B) = {(Meter-scope should indieate gzain) No Signal or less in gain: Cirouit in tune with
generator frequency? Shorted ocondenser plates? =- Low Signal or loss in gain: Circuit in
tune? Shorted condenser plates or ocoil terminals? Open coil? Fhorted grid in tube?

(€} = (Meter=-scope should indicate large inorease) No Signal: Plate, soreen and control
grid viltage normal? Bypass condenser shorted or open? Tube Filaments? (Measure voltage
at sooket comtact). Tube Emiasion? (Cheek on tube tester). == Low Signal: Operating
voltage? Type of wavefarm? OShorted turns in oo0il? Leaking or low value bypass condenser?

(D,E,F,and G) = D,E, and G same as A,B,C respectively., F indicates open sorsen grid con=-
danser.

() = (Should indiocate rectified siznal) No Detection: Chsok tube and operating potentials.

(I} = (Should be almost pure sine wawe) Distortion and lower than Foint H: Open choke
o00il.=-Distortion and approximately same amplitude as H: Check for open condenser. Check
bias voltage on tube.

ANALYSIS OR RECEIVER BY CIRCUITS

The block diagram of Flg. 6 gives the general ohecking procedure for the common type
of superhetrodyne oircuit. This seetion will be devoted to special seoctions of a superhet-
rodyne and variations in receiver oirouits which require individuel tests. This will in-

T clude AVC Deteotors, Oscillators, AFC, Visual Alignment and
Intermittents.

Heretofore, we have used the VEDOLYZER only as a signal
tracer with the R.F. probe. OSince some of the above mentioned
sections will require some chanzes in the probes and controld,
it will be proper to examine the funotions of the VEDCLYZER
with respeot to the application.

THE NMEASUREMENT OF AVC VOLTAGE

To measurs the automatio wolume control voltage with the
VEDOLYZER, use the set=up shown in Fig. 9. Any leads which
are attached to the "OND"™ of the VEDOLYZER should be removed
eand a lsad oconnected fron the "V,T,VMY positive terminal or
pin jack to the ohassis of the receiver. Depress the "A,V.C,"
button with the "FUNCTION SELECTOR" switeh in "DCV" vogitiom.
Now seleoct a suitable range (usually about 20 volts) on the
lef't hand pushbuttons and check the voltages at the points
ghown in Fig. 10, using the "A.P." probe. By tuning the
FIG.9-THE VEDOLYZER IN giznal in and out of resonance the automatic wolume control
POSITION FOR CHECKING  action may be observed on the meter. When the receiver is
AV.C. VOLTAGE. tuned to soms freguency other than that of the signal genera-
tor, the normal operating or statioc voltage will be noted. When the siznal is tuned inm,
the woltage on the grids of the amplifier tubes will be occnsidarably higher than the sta-
tic weltage.

CHECEING THE POWER SUPFLY OF A RADIO RECEIVER

The power sunplv is gommor %g all of the oircuits of a receiver which uses the vacuum
tube and, as a rule, many causes for radio failure criginate in this particular sectiom.

1
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FIG.10-AVN.C. VOLTAGE DISTRIBUTION
TYPICAL SUPERHETERODYNE.

The type of powsr supply depends upon the location in which the receiver 1s used and
also the quality of the instrument. In sections where electric power is available,
the AC and AC-DC sets will be found in the majority. In rural sections whioh do not
have elsctrification, the battery type of receiver will be found. The variation in
quality is represented by the small AC=DC oompacts usinz an inexpensive half-wave
system and the better grade of receivers using the full-wave system with a transform-
or. These small inexpensive receivers are found in large numbers due to the cost and
portability., Some looslities have a direet ourrent supply, thus making a market faor
8 TC roceiver. The sets whioh are built for use in the d-o distriets will usually
bé of standard quality and the filter system is designed to remove most of the com-
mutator ripple caused by the d-o generator. Since there are several popular types of
power supplies, it will be necessary to disouss each one separately in order to illus-
trate the defeots as indicated with the VEDOLYZER.,

SETTING UP THE VEDCLYZER FCR CHECKING THE POWER SUPPLY

Since the a-f seotion represents amplifiers in a regular ogcillograph, this seoction
of the VEDOLYZER will be used in the following discussion.

Connect the "A.F." probe to the "A,F." sooket and push the "A.P." button. The
multimeter seotion of the VEDOLYZER should be set up for d=e¢ volts and rerular test
leads comnected to the voltmeter terminals. (See the VEDOLYZER AS A MULTIMETER, Fig.
2). The gweep oscillator on the VEDCLYZER should be adjusted to one wave with line
voltage applied to the probe. -

CHECKING "A", "B"™ AND "C" BATTERIES

In order to determine the condition of any type of radio battery, the unit must
be checked under the same load oonditions it will have when connected to a -recsiver,
The battery or ocell under
test should be oonneoted
A VT VM. * to the receiver or equiv-
y alent load and the voltage
of each gection measured
by the d=-c voltmeter of
the VEDOLYZER. The volt-
mater on the VEDOLYZER
draws practically no our-
rant, and oconseguently,
would net indieate the
condition of the battery
unless a definite load
current is drawn from the
battery under test. The

correct load for the "AY
FIGII-CHECKING BATTERIES WITH THE VEDOLYZER. battery may be determined
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by adding the total amocunt of ourrent drawn by the filaments and dividing into the no-load
voltage, Load resistor = rated battery woltage divided by the filament ocurrent. The "R"
and "C" batteries are cheocked the same as the "A" batteries with the exceptiom of the load
resistor which is detsrmined by the amount of anode (plate,secreen, eto.) current drawn by
the tubs. Average dralin for portable radiec approximately 10 millamperes.

CHECEKING THE FULL WAVE RECT IFIER
ANWD THE BRUTE FORCE FILTER

The conventional full wave rectifier circuit showm in Fig. 12 1s very popular among
radio manufacturers for reosivers to be sold in districts whioh have alternating ourrent.
One of the chief advantages of this system is that the full wave reotifier produces & ripple
voltage of twice the frequeney of the line voltage, whioh simplifies the filter network.
This tywe of eireuit usually oonsists of a powsr tranaformer, thermionic reotifier and a
low pass filter system.:

In zeneral, the results to be expected from & such a powsr supply would be a d-o volt-
age hizh enough to exoite the various anodss and yet have & minimum a-¢ ocompement. The
ideal situation would be to have & "no-hum"™ output suoh as that produced by batteries. Each
filter seotion reduces the a=o component and some minimum hum level must be established
with respect to the number of filter sections., This information may be cbtained by ocheok=
ing some of the popular models of receivers in your particular territoery and recording this
data for fubture use. If you do not have the data on a partucular model, the following
notes sheould prove of some wvalue.

\ : A AA B C

TR0 ™~ T
LINE g

SUPPLY

FIG.I2= TYPICAL FULL-WAVE RECTIFIER STAGE WITH CON-

DENSER INPUT FILTER AND TWO CHOKE-CONDENSER
SECTIONS.
The amount of hum present at the output of a power supply depends upon resonant freq-

uenoy of the low pass filter and the ability of the inductors to meintain their respeotive

values with variations in the output load. A well designed filter section in the average
regeiver will onuse & deorease in the a=¢ oomponent to about one-thirtieth to ome-fortieth

(1/30 to 1/40) between the rectifier oubtput and the second filter sectiom.

Pir. 12 ghows & typiocal full-wave rectifier circuit with a brute force filter system.
For thug;ukn of nnmpnr:ﬁan we have shown two complete filter seotions, although many
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receivers use only one. In sets which utilize the dynamic speaker one of the filter
chokes will usually be the speaker field ooll.

Perhaps one of the most common troubles in a powsr supply is the breaking dowm of the
filter condensers, oausing & reduced voltage at the cutput of the power system. This should
be checked first by the usual voltmeter method starting at point "C" and then if low volt-
aze appears at this point, proceed toward the output of the reotifier, power transformer,
'ﬂ'tﬂ-

If the trouble does not appear to be caused by a low voltage and the hum level appears
to be above normal, the following oheok should prove helpful in locating the defective part,
Set the VEDOLYZER up &s an untuned signal tracer ("FUNCTION SELECTOR" in "GAIN" position)
and with the "A.F," probe proceed as follows:

Connect a lead from "GND™ to chassis of receiver and with "A,7.," probe start at the
output of the reotifier or filter input. Point "A" represents the resulte te be expeoted

if the condenser is effective on a condenser input filter system. If Osoillogram AA appears
on the soreem when checking a condenser input system, the effect is the same as a ORoke

input system whioch represents a low capaocity input condenser.

If the system is a choke input filter, AA represents the correct results and A would
represent & shorted choke coil. The fregquency in the choke input or condenaser should be
egqual to twice the frequenoy of the line supply. This will be represented by two waves on
the scope. If only one wave appeara, such as represented by Fig. AAA, the voltage should
be checked at the plates of the rectifier for & possible open secondary or shorted tube.

At point "B" we should find & reduction in the a=o voltage of about 30 to 1 and the voltage
will be more of a sinusoidal form instead of the usual saw-tooth wave shape.

Proceed to point "C"; the amplitude of the a-c component should be very low or negli-
gible, dzpending on the number of filter seotiomms and the load.

A A A B BB
' L
B4 HI
LINE J
SUPPLY 1.ov. >
— - B+ LO
C cCz2
1
700 v,
' .5

FIG.13-TYPICAL HALF-WAVE RECTIFIER CIRCUIT USING
CONDENSER INPUT-FILTER.

THE HALF-WAVE RECTIFIER AND BRUTE FCRCE FILTER

The half-wave reotifier has come into proaminence in the past few years due to the
introduetion of the small compact receivers and AC-DC sets. Frequently, in wery old sets
wa will find the half-wave rectifler and sometimes we rum upon the full-wave oircuit using
& double halfe-wave cirocuit. The half-wave reotifier using a transformer is illustrated in

FiEl 131
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The transformerless AC-DC reoeivers use the half-wave reotifier oirouits. The ancde
voltage supply is cbtained directly from the line supplying a d=o potential very close to
that of the line when used with a oondenssr input filter system. The variation in this
oircuit from that of Fig. 12 will be the absence cof the transformer and an indirect heated
cathode rectifier, One side of the line will form the pegative return while the other side
will be connected to the plate of the rectifier., As & rule, these small sets have the fila-
ments of all of the tubes connected in series.

The results obtained with the half-wave cirecuit will be exactly the same as the full-
wave rectifier when one gide of the high wvoltege winding is open. This is represented by
"A" in Fig. 13 and "AAA" in Fig. 12. Osoillograem "AA" of Fig. 13 illustrates the results
to be expected when the first filter cond=nser is open or of low value or when the filter
eircuit is of the choke input type. The next points "B" and "BB" indlicate hum and no~hum
respectively.

THE RECTIFIER-VCLTAGE DOUBLER CIRCUIT

The voltage doubler rectifier circuit has also become popular in the past few years
due to the increased demand for an inexpensive compact receiver. The chief advantage of
this type of cirouit ig the ability of the cirouit to produce a voltage equal to approxi=-
mately twioe that of the applied a=c woltaze without the use of a step=-up transformer.

After locking at the circuit of the conventiomal rectifer systems which we have ana-
lyzed previously, the voltage doubler cireunit inm FPig., 14 has a complicated appearance.
The diagram will be simplified somewhat if we draw it in the form of & regular half seotion

Tq U L
— -1- AT - B
- C P —_—
AC. LINE +
SUPPLY D.C. VOLTAGE
OUTPUT
/" M — q
] T _I_
»B +

FIG.14-TYPICAL VOLTAGE-DOUBLER CIRCUIT.

of & bridge rectifier with the other half composed of two capacitcrs s in Figs 15. When
the plate voltage is positive with respeot to oathode on Tq, condenser (g oharges to approx-
imately the line woltage. On the remaining part of the oyole the voltage is reotified
through Tp and charges Cp. In other words, Cp and Gy are charged alternately and discharged
into the load in series. The wave form at the nutpug of the rectifier will be identical to
that of the full-wave rectifier with & ocondenser input filter. The voltagze output depends
upon the oapacity of Cq and Cp, the d-o load, and the condition of the rectifier tube. The
voltage output load current curve is practieally a straight line using condensers of from
20 to 30 miorofarads each. Roughly the no=load voltage should be about 2,3 times the in-
put a=¢c voltage and the full lead voltege will be approximately 1.8 times the a=c input
voltage. Of course, these woltage measurements must be made at the output of the recti-
fier and will be greater than measurements at the end of the filter section due to the

drop across the filter choke,
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In most of the small compact receivers the half wave rectifier is used and the a-o
oirouit is vory similar te that of the vcltage dcubler, i.e., using no step-up transform=-
+ er. Due to the inexpensive construo=
tion, the filter oircuits of both the
voltage doubler and the half wave reo-
tifier have about the same aoction omn
the screen of the dathcde ray cscillo-
Tq Tp graph. The chief difference will be
;~ the fregquemey of the d-¢ impulses which
is twice that of the line in the omse
of the voltage doubler and equal to

1 that of the linme in the oase of the
cl\/\ c half wave reotifier,
q P
> NOTE: In some cases, especially
-+ on the AC=DC type of receiver, the

D.C. ohassis is not the ground return or

1G.15 _ P I G OF FIG.14 'B=" When circuits of this type are
FIG SIMPLIFIED DRAWIN onoountered. the ground reburs of the

regeiver should be located and the "GND" of the VEDOLYZER connected to this point.

A.C.

CHECKING POWER SUFPFLIES UTILIZING VIERATCR UNITS

The popularity of the wibrator in automobile power supply units has widened its appli-
cation to househeold receivers and aviation radios. When this device was first introduced
in automobile receivers, it was built into the set, thus making replacements difficult
due to the mechaniocal arrangement of this section. The time required to obtain an exact
duplicate replacement part brought about an attempt to make the repairs in the service
shop without the aid of the special equipment which was used in the menufacture of the
device.

Since the introduction of the vibrator, this handicap has been removed by making the
part a plug-in device, thus facilitating replacements. The oathode ray osoillograph may
be used to check the overall output of the vibretor. However, redioc engineers do not rec-
commend its use in checking components of the vibrator. This is one of few parts in e
radioc receiver that presents more mechanieal trouble than it has eleoctrical failures.
Meny servicemen have come to the conolusion that it is far more esconomical and praoctical
to replace the vibrator rather than try to localize the trouble and attempt to repair it.

CHECETING OSCILLATORS AND CONVERTERS

Shortly after the advent of the superhetrodyne came the multipurpose tube which add-
ed confusion as to the operation of the eireuit. The first deteotor and cseillater cir-
ouits are often reffered to as convorters, mixers, translaters and, thus, some service
men are in the dark as to what really happens. The cathode ray tube indicates the changes,
step by step, and has shown that there is aoctually & rectifier cirouit preceding the inter-
med iate frequency stage and should be treated as a detector.

Though fewer sets use a separate tube as the detector, we find many oases of a sepa-
rate oseillator, partiocularly in the higher priced receivers. This is illustrated in
Fig. 16.

Points A and B indicate the gain and oontinuity of the voltage across the r=f trans=-
former which was explained in the apalysis of the tuned radio frequency amplifier. Here
we temporarily omit peints E, F and G end cheok point C. C illustrates the third voltage
or oscillator in the intermediete frequency waveform. In the cseillogrem D, the oscilla~
tor voltage will indicate its presence when tuned in on the wavemeter. If this voltage
is not present, oheck point F for mormal amplitude, F for low oscillator voltage and G
for intermittent operation over the tuning range. H, I and K show the soope and meter
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The meter deflections indicate the d-o

jndicaticns for cheoking the bypass oondensers.
Point J shows the presence of the

voltage and the oscillogram indicates the r-f voltage.
ogeillator voltage at the tubes.

Tn order to save space in receivers, frequently a multipurpose tube is employed as
the osoillator and converter. This type of oiroult is represented in Fig. 17, and the
progression is similar to that of the former eiroult employing the separate oscillator.
(A) = Point A represents the ReFs input (usually antenra transformer).

() - Point B indicates a gain due to the turns ratio and resonant effect of the secordary.
(€) = Point C indicates the presemce of the intermediate frequency (I.F.) signal,

(D% E) = Points D and E show that the conversion was made with low amplitude or distortion
respectively. IT C represents a good olean signal proceed to point F, if not, check at

TJOO KC 1150 KC. INT. OSC. 1150 KC- TOOKC-450KC  450KC

E

\
A%
.
"
Y
Ay
— ™
- A

TUNING GANG

LEAKING OPEN 0. K.
OR SHORTED

FIG.1I6—TYPICAL CONVERTER SECTION USING SEPARATE
OSCILLATOR AND IsT DETECTOR.
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. (METER SYMBOLS =D.C.)

FIGI7T—TYPICAL CONVERTER SECTION USING
COMBINED OSCILLATOR AND IsT. DETECTOR.

G for the voltage output of the oseillator. If the signal from the oscillator appears to
Be low or intermittent oheck the condensers as indicated by H, I and K. The arrows repre-
sent the respeotive d=c potentials and the presence of the radioc frequenoy signal.

CHECKING INTERMITTENTS WITH THE VEDOLYZER

One of the most difficult oases of trouble to be found in a radio is the "intermit-
tent". The very nature of the word indicates why this type of trouble in a radio recelver
oan cause hours of worry and frequently a finencial lcss on the service job. As long as
the set is operating normally then evidently all of the components are temporarily 0.K.
and thus would not reveal the defect. Sometimes we oan disturb & oirouit and make the
trouble appear, but more often we have to wait patiently for the operation of the receiver

4o become abnormal.

The time required to trace down and eliminate the "intermittent" has been greatly de-
oreaged by the dynamio amalyzer. The VEDCLYZER set up for this type of analysis is shown

in Pig. 18+, All of the probes are used in order to monitor as many cirouits as possible,
thus making it easy to looalize the trouble when the effeot of the faulty part appears.
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DETACHABLE ELIP/
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FIG.18=THE VEDOLYZER AS A SIGNAL MONITOR FOR CHECKING
INTERMITTENTS.

The regular test lead should be cormetted from the "V,T.VM.+" to the output of the
power supply so that & failure at this point may be ohecked whem the trouble appears. The
various stages or seotions of the receiver ghould be oomnected as indicated in Fig. 19.

The procedure is as follows: Connect the "R,F," probe to the stage of the oscillator wvari-
able condenser. Place the "I.F." probe on the input of the "I,F." amplifier, The "A,F."
probe ghould be comnected to the output of the audio seotion. The wave shape of the pattern
on the cathode ray oscillograph soreen should be oarefully. observed and the amplitude care-
fully noted when each cable selector iz depressed.

19



When the trcuble appears, push buttons "R.F.", "I.F." and "A.F." consecutively and
observe the soope. If the signal fails to appear upon the eathode ray soreen then your
trouble is between the place where the signal was present and where it was pot. One
should not neglect to observe the meter monitoring the power supply which may indiocate

VEDOLYZER

R.F.

9% 7 N
ﬁﬁf

R.F IsTDET

0 6T 1k

FIG.I19— CONNECTIONS FOR INTERMITTENTS,

that the trouble is in this seoction. Furthermorse, if you note that the trouble has
appeared and the power supply is still producing the desired output, the "FUNCTION SE-
LECTOR" switoh may be rotated to "WAVEMETER" position and used in conjunetion with the
S00p8.

After the trouble has been placed in some partioular seotion the rest is simple sig-
nal tracing. Frequently signal tracing will looate the intermittent ms it indiecates
where the signal stopped or first distorted.

Let us take a partioular oage such as that illustrated in Fig. 19. The probes are
attached %o the defective receiver as indicated by the dotted lines. Now let's suppose
the signal outs out, destroys, or reduces in volume, Fushing the "VIDEO" and "I.F,"
buttons indicates the signal is normal at these points. Upon pushing the "A.F.™ button
we find no indication on the soreen. Evidentally, the trouble is between the ocmnections
of the "I,F." and "A.F." probes. Now to olose in on this case of trouble, we place the
probes as indicated by the solid lines and repeat the procedure when the set fails. No
indication on the "A.F," probe with these comnections and the trouble is either a defec-
tive tube or a bad coupling condenser between the two audio stages.

MAKING GAIN MEASUREMENTS WITH THE VEDOLYZER

In order to measure the gain of an A.F,, ReF« or I.F. amplifier, the following pro-
cedure ghould be followed. With the funotion control of the VEDCLYZER set for "CAIN" and
using the "R.F." probe on the input of the stage to be tested, rotate the "VERT.GAIN" un-
til the meter indiocates approximately cne-<half soale deflection. Observe the "MULTIFPLIER"
buttons and "VERTICAL GAIN" control. Next, place the probe on the output of the stage or
steges to be cheoked and push the "MULTIPLIER" buttons and rotate the "VERT.GAIN" control
until the former deflection of the meter is obtained. The gain is equal to the ratio of
the first setting of the "VERT.GAIN" control and "MULTIFLIER", to the last setting or
vice versa if there is a loas,.

As an example, suppose that we place the "R.F."™ probe on the input of the first "I.F."
staze in a superhetrodyne and obtein half-scale deflection by depressing the "1000" butten
with the "VERT.GAIE" oontrol set at 50. At the input of the second, say that we have to
depress the "100" button and rotate the "VERT.GAIN" ocontrol to 25. The gain is then re-
presented by 50,000 (50 x 1,000) to 2500 (25 x 100) er 20 to 1.

CHECKING DEMODULATORS (DETECTORS) OF RECEIVERS

In order to extract thaiaudin component from the signal for the previous I.F. or
R.Fs stage some form of reotification must be employed. The prooess of rectifying the

20



Eadio Frequency signal and filtering out the high frequenoy current is called detection.

There are several types of detectors employed in performirg this functiom and each
has its particular properties ms well as its effect upon the ocathode ray tube soreen.

Diode Deteotors: This type of rectifier or detector is perhaps the most popular in
modern recsivors due to its ability to producs linear rectificaticn. It may also be said
thet it is one of the most simple types of deteotors as well as being one of the first
types used in the commercial radioc receiver.

Fig. 204 illustrates a typioal dicde deteotor eircuit whieh you will observe looks
similar to the half-wave rectifier showm in Fig. 13. The modulated signal on the secondary
of the R.Fe or I.F. transformer (C) is rectified by the tube Tl and the resulting audie
oomponent is developed aoross the diode load resistor at A. Filter Cl tends to reduce the
hizh frequency to approach that of AA. The AVC voltage at "AVC BUS" and "B" should indi=
oate a steady d-¢ potential regardless of the audio variation

Fig. 20B illustrates a diode detector and also an additional diede which is utilized

for delayed AVC. The only difference between this type of eircuit and the one discussed
© ©
Ti I Tz

Ri Rz
= LAAAA— Y
- +3 TO+6V
1; -
Y<Ci -4 C
AF )

(A)

FIG.20TYPICAL DIODE DETECTORS.(A SHOWS DIODE DETECTOR

WITH AV.C. (B)SHOWS DUO-DIODE DETECTOR WITH DELAYED AV.C
previously is that a d-o compensating voltage is introduced in the AVC rectifying ssction
to overcome the sudden biasing effect when a large r-f signal is present. The results on
the scope are the same ag in the case of the former AVC circuit and the oscillograms 4,
B and C indicate the respective points. The bias cell or supply proving the compensating
voltaze should be checked with the regular externmel d-c V.T.VM. Tl and T2 are usually
inoluded in & single envelope suoh as duo-diodes 6H6, etc.

Triode Detectors: When the tuned radie frequency receiver was at the height of its
popularity, the triode deteotor was usually employed. This particular type of detector
gives some amplification, however, we frequently find distortion at the output due to the
non=linear rectifying charscteristics. Fig. 21A illustrates a typiocal Grid leak detector
and the results to be expected upon the cathode ray tube scresn. Reotification takes
plage in the grid cirouit similar to that in a diode deteotor as ghown at B, C and D
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indicate the results in the plate cireuit before and after it has passed through the RF
filtsr choke RFC). Fig. 21B illustrates what the operator should expeot when checking
a detector of the bias type.

TO AF AMPLIFIER

RE INPUT # \
- =‘% "_T_-

F1G.2I-TYPICAL TRIODE DETECTORS. {4)i1S GRID-
LEAK TYPE,(B)1S BIASED DETECTOR TYPE.

CHECEING RECEIVERS WITH AFC CIRCUITS

Fig. 22Aand Fig. 22B represent typical discoriminator circuits employed to convert

the resulting frequency variations voltaze changes which are in turn applied to the grid
of the oscillator oontrel tube,

This is accomplished by using a duo-diode deteotor with signals of equal strength
applisd to the anodas of the tube when the oseillator of the recelver is tuned to the
proper frequency. When there is a shift in frequemncy the wvoltages on the anodes of the
platas of the rectifier are different and in turn produce a change in the veoltage across
the bleazder network Rp and Rg. The measurement at this point is exactly the same as des-

eribed for AVC cirouits and the RPF voltage should be about at B and C,

Cheoking the Control Tube: The ocontrol tube is operated similar to that of an A.F.
amplifier with 'special phasing oircuit and may be ocheoksd by monitoring the oscillator
with the VEDOLYZER as a wave meter and tuning the receivsr slightly in and out of tune
with the incoming signal,,

CHECKING TUNING INDICATORS

In testing tuning indicator oirouits, set the VEDOLYZER in position for sizmal trac-
ing and check points 4, B and C as shovm in Fig. 24, A should indicate the presence of
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FIG.22-TWO TYPICAL FREQUENCY DISCRIMINATOR CIRCUITS
FOR AFC. (4) 1S SIDE-CIRCUIT TYPE. (B)IS PHASE TYPE.
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CIRCUIT FOR AF.C.
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FIG.24:TYPICAL TUNING INDICATOR CIRCUITS.{4)SHOWS SHADOW-
GRAPH VANE TYPE.(B) SHOWS CATHODE-RAY TUNING INDICATOR

the modulated siznal, B the rectified ervelops and C should indieate an appraxirately
strairht line on the socope. Condenser Cl should tenmd to prevent the audic variaticns and
the resultant d=o voltage at point C may be ohecked in the seme manner as the AVC voltage
dizoussed previcously. This d-o vol¥age is usually applied to the terminals of a shadowgraph
indicetor or it may feed the control grid of a cathodd ray tuning type tube as shown at D.

CHECE'NG AUDIO FREQUENCY AMPLIFIERS
In testing audio freguenoy amplifiers the VEDOLYZER should be set up for gain and the

same operations followed as desoribed in the prooedure used with the RF and IF amplifiers.
In this case an audio voltage should be applied o the input of the amplifier (supplied by

&

FROM Z2ND. DET. OF

NORMAL , NORMAL DISTORTION NORMAL NORMAL DISTORTION
TO GRID OF
FOLLOWING

\w
PRECEDING A.F.
STAGE. " TUBE

_I
ol VA —F

“%
_ =]
R

B+

L - - - - E -

“}. @) B+

FIG.25:TYPICAL RESISTANCE—COUPLED A.F AMPLIFJER CIR-

cUITs. fA) SHOWS A TRIODE TUBE TYPE, B)sHows
A PENTODE TUBE TYPE.
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the deteotor in radio re-
celvers when using modula-
ted signal)s. The operator
should observe the wave-
form and amplifioation at
the input and output of
the stage. Fig. 25 illus=-
trates two types of resist=-

ance coupled amplifier oir-
cults, each receiving a
sinusoidal voltage on the
control zrid. (A)This volt-
age should be similar to
the output voltage of the
generator or preceding
stage, both in amplitude
and waveform. The output
is indiocated by two oscil-
lograms (B) showing the
"normal" weveform and amp-
lifioation and also the

ed wave, Frequently a hum voltage will be super-imposed upon these oseillersrams when dig-
tortion is indicated. In this particular case the oscillator should cheok for the frequenocy
of the hum and detsrmine whether it is in the recelver power supply or introduced with the

signal supplys. Osoillation in the stage will be noted by a waveform similar to B which
cannot be attenuated.

Fig. 26 illustrates a typioal transformer-ooupled triode feeding two output powsr
amplifier tubes oonneoted for obtaining push pull amplifieation. Points A and B are the
same as the respective points desoribed in Fip. 25 in the same conditions and results will
apply for the transformer-coupled stage, Points C and D illustrate the voltarss at the
output of the power tubes and it should be noted that the oscillograms are equal and oppo-
site or one is turned upside domm from the other. 4 typioal push pull amplifier stage

A

NORMAL DISTORTION
ouTPUT (B

|
"\
r’
NORMAL B4+ B+ B+
INPUT

FIGZ27:PUSH-PULL AUDIO AMPLIFIER WITH
PHASE |INVERSION 25

-—h"




using a %ube as the phase inverter is shown in Fig. 27. In both oases, the grid oircuits
of the oubput tubes will be similar in waveform and phase with reduced amplification de-
pending upen the "mu" of the tube.

VISUAL ALIGHNMENT WITH THE *SCOPE SECTION OF THE VEDOLYZER

After the troubls in the receiver has been lcoated and corrected most serviocemen find
it necessary to re-alizn the i-f and r=f sections and adjust the frequency of the osoillator
for proper tracking. Sometimes the seotions are found to be far out of adjustment, usually
oaused by the hands of the owner or "neighborhood genius,” but more often we find the oause

is natural capacity drift produced by temperature, etc.

The 'scope seotion of the dynamioc analyzer may be used to an advantage at this point
gince it is the fastest method of aliznment known today. -If the receiver is small and does
not contain wide bandpass intermediate frequency transformers, then peak or adjust the
stapes for maximum amplitude. In a receiver of this type it would be a waste of time %o
try to scoure high-fidelity and selectivity. In receivers designed for high-fidelity re-
ception, more oare should be exercised to see that the stages are adjusted to the proper
band width, as well as maximm amplitude. Usually manufacturers supply the alizmment curve
and this should be duplioated as elosely as possible.

In general, connect the vertical input of the 'soope to the output of the seoond de=
teoctor and apply & frequenoy modulated signal to the input of the amplifier to be aligned.
When ad justing the intermediate frequenocy amplifiers oconnect the signal generator to the
input of the first detéctor end for adjusting the r-f and oscillator, make the conneotions
to the antenna, In any event, the 'scope must receive & rectified signal to produce a
conventional rescaance curves.

We will not attempt to disouss the various types of resonance curves as this subject
has been in print many times before and ocould be nothing more than repetition. Full de-
tails may be obtained from the instructions shests of any signal generator which has facil-
ities for wvisual alignment, suoh as the Supreme Model 561.

FREQUENCY MODULATION RECEIVERS

Althouzh, at the time of this writing, frequency modulation (FM) is an infant from
the standpoint of produotion, the faot that all of the larger receiver manufacturers have
models of FM sets on the market warrants some discussion on this subject. Quite a number
of the higher priced sets are combination AM-FM receivers and the service teochnician should
be equipped and wersed in the art of both types of radio transmission and reception.

Repardless of the style, type or model of recelvsr, the cwner of a Supreme VEDOLYZER
ghould remember a few things when confronted with the servieing of the FM receiver. Flrst,
the FM receiver is a new type of set inoorporating two new oirouits whose aotion must be
thoroughly undarstood, namely, the limiter and the discriminator. GSeoond, it should be
remembered that the VEDCOLYZER, ocontaining a oathode ray osoilloscope and vacuum-tube wvolt-
meter, will work equally as well in a FM receiver as it does in an amplitude modulation (AM)
receiver. Third, FM receivera work with frequenocies whioch are higher than those usually
found in the AM routine. Fourth, the general public has been sold on this new type of
saet by the advertising of a noiseless and high fidelity reception and proper servicing is
essential to cbtaining these features.

Cheoking the'limiter with the VEDCLYZER: If you will examine a wiring diagram of
the limiter oirouit, you will see that it and the diode detector oirouit of an AM receiver
are muoh alike, They not only look alike, but do the same job of rectification. To cheok
this oirouit, set the VEDOLYZER up for signal traoing (Fiz.4) with the "FUNCTION SELECTOR"
in "D" position and place "R.F." probe on the plate of the limiter tube. Tune in the sig-
nal and the resulting osoillogram will be similar to "C", Fig. 20.
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Alignment of FM Receivers: For the aligmment of all the tuned oirocuits, inoluding
the disoriminator, it is strongly recommended that the owner of & Model 580-A VEDOLYZER
follow out the instructions given with the specifio type of siznal zensrator that he is
usings Some siznal generator instructions manuals will require a cathode ray scope and
some will require a DC vacuum-tube voltmeter. Remewber that you have both in the Model
560-As In using the VEDOLYZER as an oscillograph, the A.F, prcbe should be used and
connected into the circuits as dexoribed by your sigmal generator instructions manuals.
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