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OPERLTING INSTRUCTIONS FOR THE SUPREWE VELDOLYZER
- ' (STOCK NO. 5286)
Models 560 and 560-A

ELECTRICAL SPLCIFICATIONS

Power Suvpnly Requirements: (unless otherwise specified on plate
sttached to grill in rear of chascis)

Voltage e i vttt ieenonnnns 110/120 a.c.
Frequencyeeeseoo. e vee0..060 cycles
Power Consumption....ceeeeieeess 75 watts

Fuse “rotection.ee.eeeeceeeeeses 2 amperes

WMECHANTICAL SPECIFICATIONS
JOver-all dimensions:

Height.....ciiiiiviivnnns .....1l13 inchres
G v o 155 inches
Deptheeeeeieineenn. e e e e .13 inches

Weights:
& Nt e e s nnnnnnns e 35 pounds
S o T Al o 1.0 = 40 nounds

STARDARD EQJIPVENT SUPPLIED JITH THF MOTEL 560-A

116 1 l
Taluaey | Stock Descrintion Pagker!s
1 52866 3ooklet, instruction
1 6725 Card, registration T
1 288 —_Chart, samole analysis ‘ —
1 TO82 Screen, calibrated non-linear e
1 . 5l98 Probe, coaxial cable (red) R:F, Vice ——
1 4808 Probe, coaxial cable (blue)l.F. -
1 5198 Probe, shielded calbe, ALE, _—
1 Booklet, special application (cmiofefl)

The above 1ist has been checked by the wurders’gned who s pecponsihle

for the completion of thls puCkn"% 7%9

Model 560-A, SFRIAL rywﬁvéfj STGYED____ {/N\ 1 ' <

denition above numbers in all correspondence

THPORTANT
SEL ENCLOSED COLORFL PAGE FOR TWITIRVATION COUCFRNING REGISIZATION,
TRANSPORTATION DAM/GES, CUAIAKTFE, REPTACEVENT PARTS, RTC.

These instructicns must be complied with before the suarantee polics
is anplicable. The kodel and Serial numbers should be wentioned Ir
all correspondence,

SUPREMF INSTRUVENTS CHORPIRATTION
GREFNGOOT, MISSISSTPPI

U. &. A,



SUrREME MODEL 560-A VEDOLYZER

INTRODUCTION

These instructions cover the description, operation and maintenance

of the Supreme Model 560-A Vedolyzer; a complete dynamic analyzer for
testing electrical clircuits under actual operating conditions. This
Instrument may be used whenever it is necessary to check the amplitude
and condition of the voltage in practically any tvpe of radio or elec-
tronic apparatuse 1t 1Is safe to sey that the application of the Vedo-
lyzer is limited only by the knowledge and skill of the operator. In
general, the Vedolyzer is a comblnation cathode ray oscilloscope for
checking the guality (hum, distortion, etc.) and a vacuum tube volt-
meter for observing thequantity.(amplitude, gain, etc.). PFProvisions
are also contained within this instrument for checking static operat-
ing conditions (supply potentials, parts, etc.) and slso for checking
the frequency of voltage between 65 kc. anc 6.5 mc.

Since the primary design of the Vedolyzer was for the purpose of
facilitating "trouble shooting" in a radio receiver, more space will
be glven to this particular application. The oscillograph, by its 3
very nature, being an instrument capable of indicating in two dimen- =
sions, has almost unlimited ap;lications in a wide variety of commer-
cial fieldse Thus, iIn an instruction book of this type one would
hardly expect to do justice to such a versitile instrument as the
Vedolyzer,.

The Model £560-A is very similar in operation to the lodel 560, Notes
will be found on the lower parts of tre pages at such places where
there 1s a difference in the name of the controls or a change in the
operation procedure. Throughout these instructions capitalized
quotations such as "POWER," "FUNCTION SELLCTOR," etc., refer to con-
trols and terminals. Capitalized underscored indicate the positions cf
the .controls, .

OPERATION

Plug the power supply into a suitable a-c outlet (sece electrical
specifications on preceding pages) and turn "POWER" switch to ON
position. The line cirectly above the tuning knob should illuninate
the calibrated freguency c¢ial indicating the power is being supplied

to the instrument. Turn the "INTENSITY" knob in an extreme counter
clockwise position in order to remove any probability of accidentally
burning the cathode ray tube screen while the amplifier tube is heating
to operating temperature, Sometimes even the wost careful operator
will burn the screen slightly, however, if this should occur, it docs
not in any way- e¥fect thoroperatlion. of the sube, '

SETTING Ur THE VACUUM TUBE VOLTKETER: (s the temperaturc of thce
instrument reaches thc normal operating point, the "FUNCTICN SELECTORY
.should be sct tc DCV position and a short conncector placed aocross tho
terminals of the V. T, Vile Thcse are pin jack terninals marked "V,
T.VM." and "GND." As soon ai'the meter needle becomes stationary,
push the 734C, 2DC, K. x 100" button on the left hand switch and adjust
the "ZERO VOLTS" control until the mcter coincides with the "O" marks
on the meter scales. Now rcmovec the conncctor whichi 1s shrorting the
Input of the "V, T, VM.," and turn the "FUNCTION SELECTOR" to OFMS .
Adjust the "ZERO OMS" until theo moter doflects full scalcs This com-
pletes tiie adjustment of the a-c¢ volts, d-c volts and ohmmeter func-




tiona of the multiwmcter.,

SETTING Up THE OSCILiO:COPL: To complete the prelimina ry ad justments
on the Vedolyzer we movec to the right hand side of the pancl and pro-
ceed as followss Push thc "65-2320" button which placcs the horizon-
tal sweep in operation. Turn the "INTENSITY" control in a clockwise
direction as indicatcd by the arrows until s florescent linc appcars
on thc screcn of the cathiode ray tube. This linc may appear in some
position on the screon other then the ccenter and in such cases the
positioning controls "HOR. POS." .and "VERT. POS." may requirc adjust=-
ments For vertical movomcnt of the line, adjust "VERT. r0S." adjust-
ment and for horizontal movemont robulatc "HOR. POS." 1If the linc is
too long for® horizontal positioning it may be reduccd by turning "7IOR . .
GAIN" in a counter clockwisec direction.. In ordor to bring out the -
definition of the linc the "POCUS COKRTROL" may be regulated until a .-
finc line appcars on the sercen. It may be nccessary to readwust tne?
"INTENSITY CONWROL" for propcr brilliancc and.focuse

Whon using the multimcter section of the V0001vzcr scloct tho propu
function by mcans of thc "FUNCTION SCZLLCTOR" 2nd range by means of the
"VOLTS OHiS" push button switch, 1he multlmetcr functions avnilable
on the "V, T. Vit," and thc "Gi¥D," pln jacks terminals and tn: respoect-
ive positions of the "FUWNCTION SELECTOR" are d-c volts, "DCV;" a-c
volts, "ACV;" ohms, "OHiS." The d-c voltago rangcs avoilable for
sclcetion on the "VOLTS OHMS" push button switch arc 2/6/20/60/200/
600 and also 2,000 and 6,000 by using the "VOLTS x 10" pin jacks in
conjunction thh the 200 and 800 push buttonse. The a=c voltage rasngcs
arc 3/9/30/90/300/9C0, The rosistance measuring functions begins with
1 ohm at centor scalc on the "R x 10" range aund progress in decade
multiples to 10 megonms with n defluction of full sczlce KResistance
can be casily read from 1 ohm to 100 mcgolmse ‘The voltaze at tcest
lcads never cxceceds & volts on the ommmetoer functlonse Most of the
controls of the osclllograph scction of thie Vecdolyzer are located on
the right hand sidec of thc pancle. The probes arc attachicd by means

of the screw type connoctorse The red probe should be comnmectcd to
tho "R. F. VIDEO" and thc blud probe to tho "I, Fo" and the blzck
probe to the "A.V.C.=A.F" Llugse In order to connect these probes
into the circuits of the Vedolyzer 1t 1s necessary to push the respuct:
ive push buttons dircctly abovo the input plugse With the "FUNCTION
SELECTOR" in GAIN position the amplificr is untuned and is a conven-
tional oscillogrcrh witih 'a high gain verticol amplifier. With the
"FUNCTION SELEGCTOR" in thc WAVEMETER (A, B, C, D) positions the mpli—
ficr is tuncd to the freguency as 1na1cqtod on the dizl located boctween
thic meter and the catliode ray tubes ¥With thie "FUNCTION SFI FCPOR“ in
"A" position thic wovemcher band ¢xtends from 65 kece to 205 keeo - The
"B" bhand extends frow 205 kc. to 650 kec. Thce "C" band from €650 kc,

to 2050 kce. and the "D" band from 2050 kce to €.5 mce Tho "I.i." and
"AF." scctions are similar to the "R.F. VIDCEHO" with thce exception of
a slight decrcasc in the sonsitivity and frcguency raspoinsce

To synchronize or "lock" the image on the scrcen of the ¢ thod. ray
tubce the horlzontal frcquuncy should be adjustced Lty mcaas of the push
button on the right hnend sidc of the pancle A vernicr adjuvstment
"FIN. FREQ." 1s brov1dbd for frcguoncics between the points indicated
by &ue push buttons. shuon the imsge is almost stationary the YSYNC.
CONTROL" should bc advenced t0 such a positlon which will tend to lock
tho figure in placcs It may bc neccssary to recadjust the "SYAT,



CONTROL" if the "VERT. GAIN" is rctarded during the testing procedurc.
An "EXT. SYNC." pin jock terminal is provided for applying an extcrnal
synchron1za+1on voltage to the input of the swcep oscillator of the
Vedolyzcre <This is required when viewing modulated voltagc with the
swecep oscillator set at modulation froquoncy. " In the cgsc . of the mod-
ulated radio froquency and intecrmcdiate frequencics a-lead should be
connceted from the signcl generator to the "EXT. SYNC." of the Vedo-
lyzcr. N
The "MULTIRLIER" controls thc¢ input of the Vodolyzcr anG works in
conjunction with thoe "VERT. GAIN" control, The buttons "1, 10, 100,
1000" arec multiplying fectorp for the "VERT. GALN' and_aro uscd for
attenuation and galn measurcments,
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Chapter IV ‘ , Page 8
'“FUNDAMENTAL TH}OEE ANU CIaC.ITS

m——— e

From a circuit standgoint, the VEDOLY.IR consists of six parts.
Ihev are shown in the block diagram of Fige. l-4.

A certain percentcge of the A, C. voltage picked u. by tre R. F.
probe is transmitted to the grid of the firsv ami.lifier tube, the
exeet percentege depending unon tine setting of the attenuator. pDue
to the unique design of tiils attenuator, its attenuation 1s indepenc-
ent of frequency over its entire range,

The "VIDEOQ AMULIFIERY 1s a high gain wide range amplifier that
amplifies all sinusoidal voltrges within its frequency range the same
amount. This amplified voltrre is then laced on the vertical de=-
flecting pleoctes of the cathode~ray tube so thet its wave form cen be
seen, L : .
The V. Te Viie reads the output voltsre of the video amplifier.
This voltage multiplied by %ile attenuatlon and divided by the amplifi-
caticn zives the original voltage of the signal. In this instrument
the attenustion and amplificctlon are so pro.ortioned thet the aetual
input voltage is either a multiple or sub-multijlec of the output of .

lie ampliifier, ' . :

Gre=t esre has been telen in the design of the VEDIIYZER to teep
the frequency resvonse absolutely flat, Otherwise, voltare measure-
ments could not be made, Ihe overall frequency response (from probe
to meter) of the VEDOLYZER is ziven in I'lg., 2-4.

The compensatlon in the attenustor is obtained by the use of
bination resistive and capacitive voltage cividers, T

]

conm-

(IT) THL CO.LirZNSLTID VOLIL &7 DIVILDER

If two series resistor: are used to civide an L. Co voltoge, os
shown in Fig, 3-4, the voltage ratio will zenerally ot equal the
resistance ratio and will very with frequency. Thet is, V,/V, =
Ry/R, as in D, C. but 1is affected by tie stray caspaclty of tie cir-
C&itg across K7 and R,es Thosc stray cepacities form a capacitive
divider in shunt with the resistive divider. 'he rorctence of each of
these¢ condenscrs voriocs inverscly witin frequency, but their ratio
Xcl/Xc remains constants. We, thercefore, heve two dividers in parellel
cach with zero frcguency error, At low freqgucncies V1/V2=R1/Rn.
since Xcy 1s very much grestor than Rl ond x@z is very much gr?nter
than Ry but et high frequencies Vy/Ves Xcl/xczr sinee R, is very
much greater than Xe.,, end R, is very much greater than Xe,. It is
secn, thercefore, tha% the ovirall frequency error may be very large
ir Rl/H ¢iffers very mucl from Xcy/Xe,. On the other hand, the
freqUenCy crror can be mecCe zero 1if aﬁgitional capeclity is added to
the civider so that Xcl/X02 = Rl/R2° .
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(ITT) THE "V ERETER

‘The wavemeter is of the selective-filter type. That is the
high "Q" tuned circuit, controlled by the dial, is used to feed
" a voltage at its resonant [reacuenc: to tre Grid of the V.T. VM,
The "VIIEQ" amplifier with tte V.,7. Vil. serves as an ultra
" sensitive indicator. (See lig, 4-4) )

y ! s | ' ___] |
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FI1G-4-4 CIRCUIT ]

<—---—— s
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(TV) TUE VA MIM=TIRE VOLTOHMYE TER
—= e
-
The simplified circuits of the bridge tyve V.T.VM. are

given in ®i~, bH-4, 'The bridge has four resistive arms, Ry,
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Ro, RS’ and the metere The supply voltagce 1s placed scross the

~ bridge frbm "A" to "B" and the unknown voltagc from "V, T. VM, 4" to
"GND." R~ also supplics the biss for the triodee ¥With no potential
on the grid of thec tube, the bridsc is ba lanoec by cdjusting Rl. Thot

is the voltage drop 12R - IlR and I R - so that the potontial

of "D" cquals that of "C", . Thercfore) fo ou%rént flows through tho
mcters Howcver, if a pOSithb voltage 1is placed on the grid of the
tubc its platc resistance, Ry, dceroascs and the bridge is thrown out
of brleoncce Tho voltuuc ot Bpr 1 g now greater than that ot "C" bocouse
tnec voltage drop I is now lcss than I_R ince I is grcater than
I., In this way,-%hg meter doflcetion 1§ &sused by ghe input voltages
t8 the grid, but the current which produces this deflection is not
taken from the scurce, Therefore, no power is tsken from the source
and the input resistance of the voltmeter is very high, In fact, its
input resistance_is that of the voltage divider (in this case 15 meg-
onms)e. The resistance of this d1v1der 1s limited only by the grid -
current that the tube drsws, since this grid current will cause the
potential of the grid to vnry as the resistance in the grid circuit is
changed, Thus the voltmeter zero is different for each range of the
voltmeter when this resistance 1s %oo highe. £ value of 15 megohms 1is
very satisfdctory from this stendpoint »nd 1is cuitec high enough for the
input impedance of the voltmeter,

v, T.M AL . A ) 1o V..
b ] P LT
L LOW 1 NGE Re 7 LAYZERC VOLTS
: o - 7 ’ i .
T s L_ < — 7N /\‘ AN iy ,
L ' N Lot -
- (:) L \).,",'7":' ,'/ \ i
< P NN 1
8 < ) —F D IMETET — L C
s <. N +. /T, -
- <; TS /’ \\ i - \\ ;
>~ e 4 [ B
v > LA, e
Ll \.,,—-—\' "'\ Y DUCCCALIDEATING RESISTOR
=~ . ‘.Z;__.__.‘__‘__,.. — [~
SN iz
N . { FIG. - a
OGN 9 OFNGH RANGE -
LND i Gt faNGE SIMPLIFIED 20RTIAATIC
OF V.T.vm.

(V) THE A. €. V. D. VM

The action of the £, Co Ve To VM, 1s the same as that of D. C.
except that the plate resistance of the vecuum tube is rclated to the
As Co grid voltage in a different maenncr than 1t wes to the D. Co grid
voltagee The tube must operate on the curved portion of the mutual
characteristic curve now, so that rectification will take place. The
sensitivity of the A. C, V. T. VM., is, thercfore, less than the D. C,
Fig. 6=4 1s <the simplified diagram of the A. C. vacuum-tube voltmetcr,
Note the addition of 02 to reduce dcgeneretion and the chenge of
C, to 1solato:thce D. CV 1n the input circuites <Sec Sectlon IV for
firther information, ' " '
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045 ZERO voLTS

OW KRNGE |
Low grmee >( -

R l"s ':Fi» RZ

A C.CALIBPATING RI:SOSTOR

S 8—._‘
‘G N D. HIGH RANGE FI16G.G-
. | : SIVPLIFTED C”W“QTTC

_ OF A.C.V.T. VM. .
(VI) THE V.T. OFVMVETFR '

_ The vocuum=-tube ohmmetcr is unconventional in that it makes use
of the IR drop across, instead of trc¢ current through, the unknown
resistor in dbtéfmlnlﬂ7 its resistance., RcFurring to Fig.,7-4, it 1s
scen that the V,.T.VM, mcasurcs the IR drop across the nnkﬁovn resic-
ance. The ohmmetmr scale is grudnatcd in percentare of the standard
résistance.(R.S,) Since the V.T.VT. does not draw any currcnt, no
grror is introduced when 1t ig vlaced sceross the rosistor, In otner
words, the Input resistance of the V,T.VV, is almost infinity (no
dlvider when us~d as an ohmmeter) so tiot plscing it in parallel with
thc unknown resistor has ne~liglible «fiect even at 1,000 megohms.,

It will also be noticrd that the same procision resi&tors(Rg)
which werce used for the V.1.,VM. mualtiplicr are now uscd on the.ohmmeter
ran~¢ multipliers., The control "ZFRO DHUS" incrsases the bridgc sensi-
tivity as the ohmmetecr battory a~ue. The accuracy of the ohmmeter
does not chance over the cntire life of the bhattery (f.c. until its
voltase drops Lo below 2 volts)., The full M"shelf-1ife" of the batiery
may bo expeeted 1L the set-up of the ohmrmeter 1s mede cachtime as
explaincd in Chapter ITI.
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Chapter IV Page 12
(VII) CATHODE~RAY OSCILLOSCOPE

The cathode-ray oscilloscope contained@ in the "VEDOLYZER is com-
plete in eovery detall and has an extremecly widc-range vertical ampli-
fior which exteonds its usefulness over intermedicte and regular broad-
cast frequoncles, The block diagrem of the oscilloscope 1s given in
Fig . 8"'40

¥
—— e
VERTICAL

AMPLIFIER
INFUT -
!
|
|
: |
. SO -

. | HORIZONTAL

AMPLIFIER | l

SYNC,

K ' POWER

T f L SUPPLY
| .

!
. _t HOR SWEEF

e CUNDEE .

Fi1G.8-
BLOIK DIAGRAM CF
CATHOBE -RAY O30 LOSCOPE

The cathode-ray tubc 1s shown diagremctically in Fige 9-4 and the
schematlic of o simplc cathode-ray oscllloscopc in Filge 10-4, A modern
cathode-ray tube consists of six principal ports cont 1ned within an

ovacuzted, glass cnvelopo: (1) o cathode for emitting elcctrons, (2)

a zrid to ’control tho intonsity of this clectron strecam, (3) a first
anodec to form the becm of oloctrons, (4) deflocting plqtos to deflect
the c¢lectron beem so that voltage can be observed, (5) 2 second anode
to accelerate this electron beam, and (6) a flourescent screen on which
to observe the image.

The cathode is coated only on the end since 1t ls that part alone
that is used to furnish the electron beame. The emitting surface is
heated indirectly by a heater. -

The grid 1s for controlling the beam 1ntensity. It is a solid
metal sleeve with a small disc just in front of the cathode. A small
hole In the center of this dlsc permits the passage of only those elec=-
trons which are traveling in the proper direction., Thls small aperture
serves to concentrate the electron beams The grid 1is made negative
with respect to the cathode, This ncgative voltage determlnes the
Intensity of the beam and 1s made variable for this reason.

The first anode 1is very similar to the grid in construction and
is placed just in front of it. It ls made positive so as to draw the
electrons through the grid aperture, thus forming a beam of elcctrons
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which then pass through the onc or more apertures in this anode, After
passing the grid and first anode, the e¢lectron stream is a very narrow
beam of electronss This part of the cathode-ray tube is often called
the "electron gun.”

2 ND. ANODE CONDUCTIVE

COATING
HORIZONTAL -

DEFLECTING PLATES
/

CATHOLE GRID

— A

!
(::_—:1 [ ‘ ! ! .
i | ————————————ret ¢ _—‘.-?'. I:
—— ye - e '
VERTIC AL
DEFLECTING PLATES —
2 ND. ANODE FLUORESCENT SCREEN
1 ST. ANODE
FIG.0-4 —

DIAGRAM OF CATHODE-RAY TUBRE

After passing the first anode, the eloctron becam enters the field
of the sccond anodoce Thc second anode is charged positively and furthor
accelerates the elecetrons together with a "focusing'" action that brings
them to a point on the flourescent screcne.

On lcaving thc sccond anode proper, the beam passes between two
palrs of parallel plates, placed at right angles to ecch other, A
voltage across one palr of thesc deflects the beam horizontally and
across tho other deflects it verticallye.

The moving part in the cathode-ray oscilloscope 1s the elcctron
boame Since this besm is extremely light, thorc 1s no "inortia effect”
at any but the ultra-high radio frequencios. That 1s, the spot follows
falthfully the exact waveform of the imprcssed voltage,

Fige. 11-4 1s a cross secction

of a cathodc ray tube showing the -
deflecting plates and their elecc- c;;;:\\\
trostatic fieldse. The arrows indi-

cate the dlreoction of the elcctro- ﬂ

static fleld; the directlion that a }

positive chorge would tend to move, L :
The electron being a negative o
charge is, of course, defleccted in _ = ‘
the opposlte direction. : \\\§_ﬂ’,///

FIG. 1= 4. CROSS SECTION OF
CATHODE -RAY TUBE ,SHOWING
DEFLECTION FLATES AND TREIR
ELECTROSTATIC FILLDS.
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If a posltive charge 1s placed on the upper vertical deflecting
plates (upper made positive with respect to lower), the eloctron beam,
clso the spot on the screcen, is deflccted upWﬁrd. The amount of this
defloction is dirccectly proportional to the voltege applicde If this
voltage changes, tho deflection nlso changes along with it so thot we
got an instontancous plcture of the amplitudec of the impressed voltagee
The scme 1s true of the horizontal deflcetling platese When the charge
is negative, the deflectlon 1s 1In the opposite direction. If we place
voltecges on both prnirs of plates simultancously, tho spot is deflected
vertically and horizontally the szme cmount as 1f these voltages were
appliod separately., That 1s, therc 1s no reaction between the two
pairs of platese.

Figure 12-4 gives several different examples of the deflection
produced by different combinations of D. C. voltagese.

FIGURE 12-4

DEFLECTIONS PRODUCED BY OIFFERENT COMBIINATIONS
OF VERT. & HOR.D.C.VOLTAGE~VIEWLD FPOM FRONT OF TUBE.

If = varying voltage 1s applied to the plates, the spot 1s deflected
proportionelly to the instantaneous voltage. However, due to the
persistence of vislion and the fact that the spot retraces itself only
e line 1s secn. If we place a varying voltage on the other palr of
deflecting plates at the same time, the spot does not retrace itself
(unless one of the voltages is a multiple of the other)e. When two
sinusoidal voltages of the same frequency but with various phase
diffcrence arc placed on the plates of a cathode~ray tube, certaln
definitc patterns are obtalned. A few of the most important of these
aro given in Fig., 13-4,

If the frequency of the voltego applied to the vortical plates
i1s different from that of horizontal plates, we find that various
patterns (Lissajous figures) are trzced out on the screen by the spote
(Sec Fige 14-4). If a littlc study is given to these flgures, it 1s
easy to determine thelr frequency ratio.

It 1s often necessary to do this in the measurcment of freguency.
(See Fig, 15-4)s A stendard froequency 1s placed on onc set of plates
and the unknown frequency on the other sct., The shape of the Lissajous
figure givces thelr frequency ratioe The unknown frequency 1s calcu-
latcd by the formula: F . = N F_ where "F_" 1s the unknown frequency,

"R " 1s tho stendard frequency and "N' iF the ratio gotton from the

Ligsajouﬂ figurcs., (See Fig. 15-4, Fg = fy, Fy =f£,)e
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(VIII) THE SWEEP CIRCUIT

This sine voltaic on the horizontel pletes is called a “sinusoi-
dal sweep." The "sweop" is very much morc useful if it is "lincar',
That 1s, the spot should travel across the screccn from left to right
at a constant velocity, so that the wave boing cxamined is "sprecad out"
evenly with respcct to time, This is cclled a "linear sweep."

A "linear swecp" may be generated in a number of ways. The most
satisfectory method is thet making usc of a Thyratron tube to discharge
a condonscre

The circuit is that of Fige. 16-4,
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LINEAR SWEEF GCENEKATOKR
MAKING USE CGF A THYRATRON TUBE



EQUAL A C.VOLTAGES ON
ROTH PLATES (IN PHASE)

(A) ( 8)
A.C.VOLTAGE ON HCRI- AC. VOLTAGE ON
ZONTAL PLATES VERTICAL PLATES
(C) (D)

EQUAL A.C,VOLTAGES. HORIZON-
TAL LEADING BY 90° OR
VERTICAL LAGCING BY 90°

(E)
EQUAL A.C. VOLTAGES, HORI-

Z(E')I}[TAL LACGING 8Y 9Q° OR
VERTICAL LEADING BY 90Q°

(F)
AL AC, VOLTAGES, HORI -

EQ
ZONTAL LEADING BY 180° 8R
VERTICAL LAGCING BY 180°

FIC. 13-4__ DEFLECTIONS CAUSED BY DIFFERENT COMBINATIONS OF
A.C. VOLTAGES (5INE WAVES) OF THE SAME FREQUENCY
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EQUAL AC. VOLTAGES. HOR. LEADING
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INC 135° VERT.LFADING 135“;
VERT. LACGCGING 225°: OR
HOR., LEADING 2725°
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The Thyratron is a gas filled triode, and hes the unique ablllity
to become conductive whenever a certain ratio of plate voltage to grid
voltage is exceedede That is, if the grid 1s biased a certain amount
negative and the plate voltage is then increased slowly, the Thyratron
will act very much like a triode until a certain point is reached where
the grid loses control (when the tube becomes ionized). When this
occurs, its impedance drops to a very low value and current cen flow
in either directione The plate voltage at which ionlzation starts is
dotermined by the value of grid blas and bears a fixed ratio to it.

Referring now to Fig, 16-4, the condenser C. is charged by the
battery through the high resistance R at a constant rate. The voltage
on the condenser C, therefore, increases at a constant rate (this volt-
age 1s used as the sweep) until the point is reached where the grid
loses control and the tube becomes ionized (conductive)., The condenser
then discharges through the tube to ground, the plate voltage falls,
the grid regains control and the cycle 18 repeated. Fig. 17-4 is the
graph of this voltage against timec. »

~

7
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Y\ ) 7 ‘/ 4"“/ 6
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Z

VOLTS

DISCHARGES

TIME

FIG 17-4.. VOLTAGE VS.TIME CURVE OF LINEAR SWEEP

This "saw-toothed" sweop voltage is amplificed by the horizontal
amplifier and placed on the horizontal dcflecting platese The spot
when actuated by this voltage moves across the screen at a constant
velocity from left to right, then almost instantaneously returns to the
lof't to repeat the sweepe Thc left-right motion of the spot is called
the "swecp" while the right-lcft is cclled the "return" or "fly-backe."

The fregquency of this llnoar sweep depends upon the time constant
of the R C c¢ircuit and, therecfore, can be changed by varying either R
or Co This is easlly understood since R determines the rate of charge
of the condenser by limiting the current flowing into it and C is the
capacity of this condenscr and, thereforec, detormines the amount of
charge the condenser will hold at any given voltage. A very satisfactory
method 1s to change the frequency in large steps by large changes in C
and then geot the fino frequency control by making R variable.
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(IX) SYNCHRONIZATION

In order to havc a stationary image on the screcn, the frequency
of the "sweep" must be a multiplc or sub-multiple of the signal, If
this condition is not satisfied, consccutive images do not fall on ceach
other and a stationary pattern cannot be obtained, If thc frequency
of the "swecp" is made very close to a multiplc or sub-multiple of the
signel, the image will "erawl." This crawling is in the direction of -
the sweep (from left to right) if the sweop froquency is too high or in-
tho opposite direction«ilf the swecp is too low, ' o

The adjustment of the fine froquency control to kecp the image-
stationary (synchronization) becomes a task, if some automatlc means
i1s not used to control this frequency. -

If a smell amount of the signanl voltage is fed into the grid of
tho Thyratron, it will "trip" the sweep at the same point on the imago
cach timées The amount of this voltage that must be placed on the
Thyratron grid to obtaln synchronization depends upon the signalts
charceteristics and, therefore, should be adjustableos The sweep fre-
quency should be set close to the right vanluec before the synchronizing.
voltage 1s applicd, othorwise, over synchronization may occur.

For most uses of the oscilloscope the linesr sweep is more de-
sirable than any other types, cvcon though 1t is more complexed and
costlye. The imagos produced by a "linear sweep" arc morc easily
Interproted and meosurcd, because a simplc time basc may be used, This
is ospeclclly true In measurements of phase angle, time lead or lag,
and other relative mcasurcmonts,

In Fig, 18-4 carc given scveral patterns produccd by familiar types
of radio signnls when o linoar sweep is usede

\ _
| /

(C)

A) S~ | —~— - . ,
SINUSOIDIAL VOLTAGE - SWEEF | SINUSOIDIAL VOLTAGE . SWEEP | MODULATED SIGNAL SYN-
FREQ.= SIGNAL FREQ. FREQ.=HALF SISNAL FREQ. |[CHRONIZED ON CARRIER

: FREQUENCY

MODULATED SIGNAL . LOW 100% MODULATED SIGNAL, | MODULATED SIGNAL —
PERCENTAGE OF MODULATION.] 5YNCHRONIZED ON SIGNAL | OVER MODULATED.

FRE QUENC Y
FIGURE 18-4
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(X) VIDEO AMPLIFIER

The high frcqucney range of the ordinary resistance coupled ampli-
ficr is limited beéause of the "shunt offect” of the tube and circuit
copacities in parallcl with plate load rosistor. (Sce Fige 19-4),
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FIG. 19-4 —UNCOMPENSATED AMPLIFIER STAGE

At low froquoncies thce impedance from plate to ground 1s approx-
imately cqual to R; (Fige. 19-4), sincc the reccteonce of C_ is quite
high ot these froq&oncios. However, as the frequenty inchoases beyond
the cudio rengo, this shunt reactancce becomes very smcll; there is
approximetely a short from platc to ground. This is shown mathomate
ically aos follows:

ZL:XC R

s "L ,
ZC oy Ry

(rearronging froaction), . ' Ly Rp,

| 14 Ry
Xcg |
(at low'fréquoncics, Xe_ is vory .
much grgator than RL? e "ZL = Ry (which is large)

2, = __X°s Ry

Xeg 4 RL
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| Xc
(rcorranging fraction), Zg = ]
14 Xecg
Ry,
{at high froquencics, RL is very
much greator than Xcg . ZL - Xcg (which 1is small)

e o
Thereforc, the impodance Z; {and the gein of the stego) bccomes
zoro at frecquencies much above tﬁe audio stage, :

The rangc of this type of amplificr may be ckxtonded at thc high
frequency by compensating the offcct of this shunt ceopacity. There
are several mcthods of doing this. Onc which is very sctisfactory is
known as "scries pocking" compensations (Sce Fige 20-4),
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The pccking coil, if properly dcsigned, causcs the resistance=-
inductance orm of the plato locd to -inereasc in impedance just enough
to counteract the drop in impedance of the capacity arm as the fre-

uency increases, This holds only up to a certain limiting frequency.

ils frequency limit of compensation 1s set by the shunt capacity and
the value of thé plate load resistor, (which is also determined by the
shunt capacity)s, That is, the high frequency range may be extended by
reducing the plate resistor "R_", but the amount of this extension is
dependent upon the shunt capscfty in the circuit, The geln, therefore,
is less the wider the range of the amplifier is made. ‘

The new high transconductance pentodes developed for this purpose
in television have made the design of amplifiers with unbelievable fre=
quency characteristic practical, The high frequency limit is now well
up iIn the radio frequency spectrum,

The low frequency response can also bhe extended in a number of
wayse The number 1s limited, however, if extreme high frequency roc-
sponse 1ls desired at the same time, especially if the overall response
is to be uniforme, With the above requiremcnt the two most fruitful
methods arc “"bass-boosting" and "degencration." "Bass-boosting" in its
more or legs standard form is shown in Fig. 21-4,
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FIG. St =

SHOWING BASS BCOSTING
IN AN AMPLIFIER. . .

The condcnser Cy and R constitute the "bess-boost” clrcuite The
condenser C, 1s of such a valuc that 2ll but the low frequencics are
shunted to grounde. The rc¢sult is that the platc load resistor is in-
creased (thereforc, the amplification of the stage) at low frequencics.
The amount of "boost' is muinly dcpendent upon sizc of the resistor
Ry, while its ronge is determined by the size of the condenscr C,., The -
larger the condenser thio more ncarly the "boost” is confined to the
cxtremc low end of the audio rangece o

The "degencreotion' mcthod of cxtcnding the bass response is not
a "boosting" mcthod, but rothor a distortion-limiting methods In Fige
2l=4 the condcnscr é is used to reduce tuc impodrnce (to by-pass Ry)
in the cathode olrcu&t Any impedancc in this circuit will develop an
out-of-rhase voltage on tlie cathode when the plate current flows through
ite ' The cathodo, thurofor , hos o signal on it which is 180° out of
phasc with the smbnﬁl on the gride, This causes degencration,

If a lorge coundenscr 1s used at Cy, this impedance is reduced to
a very spmall value ot all but the very Eow frequencicse The larger R(
is mado the lowcr frcguency Cy,will by=-pass effectively, For tals rcason,
tubes that require little blqs also requirc larger cathode by=-pass con-
denscrse In fact, it is lmpracticnl to extund tlie bass-responsc by this
nmeanc e It ilg ¢ven more eonvineing when phase distortion is considered,
for thc angle, cos well ns the magnitude, of the Impedance undergoes -
rapid choange as thc frequeney is reduced in this ranges :

The simple solution to these difficultics is affected by not by-
passing the catliode rcsistor R, o Then the impedance of this circuilt,
although not zcro, is constant over the ontire renge and causes no frc-
quency. discriminstions.. This degeneration eclso holps to "level off" any
othér.distortion cauccd by regencration and varistions in amplificction.
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1

The uses 0f the VLDOLYZER are almost withr»t nunmber, and the uses that
it will be »nut to by #nv one operator are limited only by nis knowlecge
5f, and skill in, ,using 1t. Anyoae qu has Jearned to use an oscillo-
zcope 1ntelligentlv c.n see-at dnce NOw many £old its usefulness 1is
increased simply /by the substitution ol a high-galn video amplifier
for its ordinary vertical amulilfler. The vacuum~tube voltobmmeter,
the wnvemeter,,ﬁnd amplified R.F. vacuum-tube voltueter all multiply
theze uses many more timec. In fact, we are stlll finding new uses
for tiis instrucsent after montas of working withi it in our own lab-
oratories. :

No attempt is made to enumerate the many uses of the VEDOLYZER in thls
chanter. Due to lack of sw»nace, a few tynical uses mainly in the ra:lic
service fleld will have to suffice.

USING T'iE VEDOT.YZER 10 MEASURE OVERALL GaTN
AND FREQUmDICY DISTURTION IN AN AUDIO AMPLIFIER

The Vedolyzer makes an 1ldeal output meter beczauce of its extremely
flat frequency response, nlgh input impedance, wide frequency rarnge,
and extended voltage range.

The set-up for making a "frequency-run" on an uudio amplitier is

given in Fig. 1-5.

_ — T e s ) S
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Flo 1-5

SET-UP? FOR IREQUEICY RUH 0F AN AUDI) ALPTAFITR

The cudio signal generator shonld hmve a constant outpuvt et all fre-
cucicies in the desired ronge. If the gencrator is not so eguipred,
a mears of attenuating Its output, that 1s constant with freouency, .
sbdould be included. The signal should be attenuated to where the '
innut tube 1s not overloaded.

The amplifier should be wudjusted so that it is operating normally an
to gain, power output, etc., and should be working into the SrOneEr
load resistance Rp. The VEDOLYZER is then connected acrnse the load
Ry, of the amplifier by using a common ground lead and tae "R.F."probe
(red) (17 gain is also to be measured) or the "A.F." probe (black)
(if only frequency distortion is to be measured.) Tae proper "probe
selyctqr. and "functlion selector™ buttons shonld, of cowrse,”be down.

Te  avdio s ignsal generator is tqeﬂ set to different -freouencies from
low to.hlp“ in the audio range and the voltmeter and frenueﬁcv read-
ings for eacn recorded. If this is to be a permanent record that 1s
easily interpreted, the relative voltmeter readings should be plotted
against frequency on seml-losarithmic paner to give e gain VS fre-
cuency grapi.
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THE VEDOLYZER FFOR ROUTT Y TROUBLﬁ—Sﬁ)OTING

with the aid of a good signal gzenerator,- the V DOLIVVR maxes
possible a new :ethod of trouble-shooting t.at has np equal from the
stindnoint of effectiveness and simplicity. The method of VISUAL .
DYNAKIC TESTING used in the VEDOLYZER is the only svystem of testing
that reduces trouble shooting to a series of routine measurements
that apply to all receivers and 211 allments. .The sinple Drocedure
is given below and the receiver is that of Fig. 5-~b.

ook the signal generator to the antenna and ground ovsts of the
receiver tarough an udrtificisl antenna. Set the signel senerator to
some frequency in the middle of the broucdcast band and tune taie re-
ceilver to this frequency. Increase its output to 0.0l volts or more,
and rmodulate the czrrier from 50% - 75% at somc audio frequencv. The
waveform of this audio freauencv must be good if distortiorn 'is to.be
meaeurede Connect a lesd irom the A output of the signal gencrator
to the "EXT. SYIC." of the Vedolyzer. .

T"ne the S]bnml in on the Vedolv er by rotating the "PUNCTION
ST.LECTORY to tihe propjer band and rotathb the frcouency dial until
a pnenk is received on the meter and the scope. Place the rcd prote
on the antcn.a post (rosition 1). Taie pattern on tae sereen should
be that given in Fig. 57-5 wien zroper frequency and syncironization
cdjustments have been made. Syncnronlize the image on tde signal
frocucney and not the carricr freoucncy. (Sce "d" and Ti7,Tig. 18-4.)

Wwnen the correct image is obtalncd, place the probu on the grid-
of the first R.F. tube (20sition 2). The image should show a definitc
incrcasc in size, wlthougn thoe shape should be the same as for Pos. 1.
(Sece Fig. 52-5). If it dous not, there is SOﬂ€tthb wrong with the
R.F. tronsformer. Iiake sure tihiat the receiver and the Vedolyzer are
tunecd to the carrier frequency by rocking the respective tuning con-
densers back and forth. If the signal is OX here, ardceed to the
plate of this tube (2losition 3) wita the red prote. The image should '
- be that in Filg. 57—0 if th¢s stare is operating correctly. Tae imagpe
will orobably be ¥oif screen" by now due to the gain in the trans-
former and tvke. If this is the cagse, »HNreas the next higher oputton
on the attenuuuor or retard the vertical gain control. Attenuate the
signal from the generator if overload is present wanen tue gain 1s
reducec. _

The Zmage should keen in swynehronization at all times 1if the cair
1s held witlin reason. T-at 1s, 11 the Llinage 1s envtiaing like the
saime size each time, it sasuld remain stotionary tarowshout taese
measurementse.

Taie nrobe 1s next placed »Hn the secondary side of the second R.F.

transiormer {(rfos. 4). Tae incge will usuelly show o little galin here.
and at the sére timo, it wlll be mixed with the oscilllator signal
endush to cliange 1ts apoearance to bnt.

-5
Place the probe on the oscillator 01% Pos. 5). "The meter
should glve an indicotion of the oscillator signal similar to thot of
Fig. 55-5. Tunc the sign:l in by rotating the "FUNCTION SELTCTOR" to
the oroper band and.rcau¢nb the frcguency on the dial of the wavemcter.
Place the prove on tlhic inout--oi the first I.I'. stage (Pog. 6) and
tunc in tuc intermcdicte frequency SJOndl wiiica Is ecqual to the
oscillator freauency minus the uignal froquoney. Tacrc «re tarece
gignals aere, two of whlch are modulated. Taev are R.F., Osc., end
I.F.: the R.F. and I.F. are modulated. Tais 1is the :most diilicult
image in the group to interoret, but when the mixer 1s owerating
correctly, this irnwaze shoula look like Fig. 5.-5. Rock tae tuning
coudenser back and foarth to Insure that thils stage is in tune. The
"VAITTY" marked "A" in Fig. 545-5 should be deepest when correctly
ad justed. T '



If this stage is not in tune, it shows th:t the R.I'. of the re-
ceiver is misaligned. The Vedolyzer should be tuned to the intermedi-
ate frequency at tnis point. Correct tiuls by realigning the R.i". with
the probe at Pos. 6. (If the rest of the receiver is operating cor-
rectly, any of the positions above Pos. 6 will do equally as well for
this purpose.)Vien the.intermediate fleouency signal is tuned in on
the wavemeter of the Vedolyzer, the waveform on the scope will re-
semble that at polnt 7, Fig. 5-5.

Now changé the probe to Pos. 7. The image should be that in Fig.
57=5. Wnether a gain. should be erperienced at this point depends upon
the circult conditions and the design of the receiver. Usually inter-
meciate frequency transformers have a ratio of 1:1, and since both the
nrimary and secondary are tuned, there 18 usually no increase in the
signal at the output. Most of the amplification is gained from the
I.F. amplifier tube.

The input to the receiver should now be cut down to give a
medium-size 1mage by means of the multiplier. Next, place the nrobe
on the plate of the I.F. amplifier (Pos. 8). The image will show a
very large gain here. If 1t gossoff screen", press the next multi-
plic¢r button in order to decrease the size of the image or thc de-
flection upon the meter. Pos. 9 should give Fig. 5g-5 and Pos. 10 that
of Fig. 51p-5. Thoere 1s usvally a loss in gain in both of thcese¢ posi-
tions. Thec action of the detector 1s very clearly shown in Fig. 57¢~5;
the I.F. that has not becen filtered out is also casily seen. HNow use
the audio probe and »ush the A.F. hutton.

At Pos. 11 the wudio image is very much larger and the R.F. in
it is usually less. (See Fig. 531-5). The sional at Pos. 12 is almost
the same as that at lPos. 11, hut waen tne probe is placed on the nlate
of this tube (ros. 13), a large galn will be noticed. (See Fig. 513-5).
At Pos. 14 the Image will drop down again, due to tie step~down in
voltage in the output transfor.uer. .

In table 1-5 is given the gain to be exvected from different
stages, tubes, etc., in a receiver. It should be borne in mind, how-
.ever, that these values are only approximate since they vary widely
even in different receivers of the sane make. On the other hand,
these figures will serve as a guide until the operator learns from
experience what to expect. The relative galn can be measured in each
case by using the "MULTIPLIER" and "VERT. GAIN" controls and the meter
as & reference level indicator. 1In order to make a gain measurcment,
place tue prohe on the input of the amplifler and adjust the input con-
trol uvuntil the meter gives half scale deflection. Thren move to the
outout of the amplifier, and if there 1s a gain present, there will be
an increase in the meter reading. The "MULTIPLIER"and "VERT. GAIN"
*controls should be adjusted until the meter again deflects half scale.
11@ gain 1s equal to the first reading of the "MULTIPLINR" and "VERT.

GAIN" controls divided by the second reading.

OTHER TUSES OF THW VEDOLYZER IN RADIQ SERVICING

Along witlh the -routine procedure, certain voltuges and resistances
snould be measured to find the exact source of the trouble. In other
words, the routine procedure will ouiclkkly show which st.ge or part is
not operating saticfactorily, but from tiierec, the onerator will "ave to
kae certain measurements on each cowponewt of the cstaie to find t“e

art tinat is felling.

Aside from these measurements, there are certain "tuning-vp" or
alignin;; opereations that are often required in servicing a radio.
ATthuﬁn this 1s best done when tlhe VEDOLYZIR is complimented ‘witlh the
SUCRL \“ 561 Slgnal Generator, which has tuilt-in frequency modulator
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Tor visual alignment (see opersting instructions on Hodel 561), 1t cun
be done very satisf. otorlly by using the 2. Fo vacuum-tube voltmeter

a5 sn outiut reter, o do thLU, plece the universal probe (red) on the
plate »f tre mixer tube or the ~ricd of tne I, o amplifier and align
the R. Fe vortion of the recelvere (ilake sure the artifical antenna

is correct or the first Re. . tr nsformer will be out of alizument

~4

~when the regular nntenna is used)e. Next, plecer Glie prabe .on the diode

(or cathode of the detecctor tube if it is an "iafinite-impecdance
type) and proceed to slign the L. Po amplifier by watching the wove
on the screen of the cathode-ray tube #nd the Ve T. Vile for the peake

If 1t is desired to hesve o "flat-topped’ admittance curve, the
I, Fo transforrners can be thrown off resonance a little, (prlm(ry in
ono direction and scconcary in the other) and a2 fimal check made by

kinz a frequency-run or fidelity curve on the recelver.

This is very ecslly done with the VEDCLYIZIR -- 561 Signal Genera-
tor combinntion, s the Model 581 has o bullt-in beat-note audio
oscillator LM”t can D¢ set to moculnte the Ko e test signel any de-
sired amount at any ircguency in the aduio bands With the same set-
up uscd in alignment, modulate the Re I'e carrier about 75% and starst
the audio oscillator ot low end of the bende Teke the reading of the
Ve Tv VMe ot variouz freguencivs up to 7,500 cyclese Make g zroph of
these voltmcter rordinigs ageinst frequency cg in Fig, 6-5, The groh
is not ncccessery in most cascs, simply watching the voltmeter for
output ~nd the screen of the cathode-ray tuvbe for distortion at the
various adulo freguencles is wnough,
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Curve (L) I. Feo TRNSIORFEAS SET TIC TRO/L (inter-chonncl interfercncc

bad for cveraZe rcception).
TLY (hizh fidolity POCugthH)

C'J .

Curve (B) I. F. TRA2Y.FORMTR 37T CG R

(Vs

Curve (C) T. Fo TR/TOFORIERS Si7 TOO SULRY (freaucncy responsc too
limited).

e Co leakepe tusts up to 1,000 megoluns cen be msdc with the V.1,
ohmmcter, This pxtrgmo sonuit1v1ty n 't only shows up iauvliy elcectro=-
lytic but £lszo papcr and cven mico condenscers, Sockcts, alndlnb strigc



. -
roge b

trensformcr windings, znd various othur things csn be tested vory
GflCCLlVCly in this wrye

- Re e £nd other A. Co lcakoge can be located vory quickly ond
gffcetively by sctting tho Be Fo voltmoter on a sensitive range and
using the probe to trsce Re Fo o nC A, i'e cround the encscis, Such
things as cholkes, filtcrs,.by~-pass condensers, . Fe chokes, ctc., can
be tegted in t%.” mninere The iuefc on the oscllloscope shonld-be
wotched closcly beecau ¢ 1t shows the signal thot is boing me-surcd on
the VeT.VNe A Ve'ls Vm. ustd ~lonc for.this kind of work is ol little
usc beeeuse of the "rert crror Latroduccd by .misteking onc signal for
t.c otlhere .With the VLLOLXALL, therce is no cxcusc ror misteking 60
cyelc £, Co fOr Re ¥y, ¢tcs, the cothodc-roy tube shows what you arc
mecsuring ot 011 tiucse 1f tue frcguency is not detormiined closcly
cnougi by the swecp froguincy, the wovencter can Le erlled in to opere
antion for R. ¥, (Zco Craptor IIX, Scetion VI) cnd andio frogu.ncy con
be mevurced by Lissajous fliurcs, zﬁcu-Fig. 14-4), Thc 60=cyclec powcr
1ipc frooucney con be uscd for the stn ndqrd frcquency with very satis-

ctory rcoults,

.5 60=cyclc stopd.rd is plcced on the horizontel defleeting
plotes by ~luply tueaing the "IV FREQ." control to "60 "o Ihis is
extromoely voefal wion working»v‘tl,oualo cnd video amplificrs in vwhich
diffcecrent low frecu-neics ape licble to be picked up or gencratoed.

(V) LObL“IJG LT RMIM YT TROUBLE

.

To loc-te thic gart %thet is coucling intcrmittent trouble ia o

rodic recéciver, conacet vach of the three probsos (using the ellipctor
clips 1urnibho ) to TifTozont st an tho receuivers When the signal
cuts out, prcess tiw probu sclector dDuttons, onc ot a2 time, to determinc

where the sisgnnl aquiits In t" gota

Ls on CXuﬂyl& (See Tig, 7=5), snup0ss the Re I probe (Univers
sal-red) 1s attn Cﬂ(b to te pleoto Oi oo e e nuplilfler, the Ie 1
probo (blue) is atbt-eiied {0 the i latc of che I, B rmuWifior, ~nc¢ the.
Lo Fo probe (black) to the rlﬂ Si G Ee Ue 0w T stogee the signcl
cuts out; the R, iy Ontton wes loft down oo o il ncc nt the "sercun of
e oscilloscone hJ““ the [te e signel is norinle The T, M. bubtton is
then ovshod ond the £, Fe signsl is alco normcel, but on pushing the .-
Fe bution, no sign~1 1s scen on tlic screcae The trouble is dofinitely

betweon tAo rlatc o, hhe le e cmpldificr ond the grid of the fincl
oudio ampliilicr.

Ths first two .robes wre¢ now attrched to intermocdiato roinss,the
Re I's prowc te the socondary of the sccond f. e trontiormor, cad the &
I. s probe to the [ rid of the triodc sucvion of tice 647 dotector --
lst audlo, When tiwe set cuts out 711 rad the rospcebive buttons cre
rushed, thc signc g normel at tlic fele it Iei's probes bubt still ser
at the sudio amplificr sride It wag o simple snettoer to troco the
troublc to s bad lcad on the coupliny condenscr of the cudlo stalce
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TABLE 1=-5

e

TUBES

GAIN e
TY/E
~ | R F.° I. F.° A. F.
e e . e _ S L 2]
blA,26,27,EQ,&Z,55%,85*,1Ei,1H4,ﬁW1_m edduntaiediiO) Miirldettuis 4.5-6
156,76,6C5,635,1H6%,6L5, 6R7*,6F8,6D5 | ==-=-c | —=o-=e- 8-14
76, 1G4, 1H5% , 6F5, 6K5,6Q7%,6T7,65Q7% | ====== | memmew 30=70#.
24;57,77,1351606,6J7,68J7 20-100 | 45=150 1oo-24o#[
34.35.58,78,1N5,6D6,6K7,6L7, 6SK7,687,6U7 _{25-100 45-150 | =~~--- -
33,47,41,42,135,245,6F6,6K6,616,6V6 _  __ |=====-- » | mmemm—a- 10=-20
|31,45,50,71,243,6B4 | maaas P 2-5 |
# Triode Section
o0 No A. V., Co.

# Resistence coupled

TRANSFORMERS )
Antenna 'ransformer- = = =« = = = =« = o = @ = = = = = « = XQl%%%S'Qﬂig
Antenne T?anéformef (Auto Set) -------------- 10-50
R. F., Transformer (Interstage)=- - = = = = = = = = = = = = 1-3
I. F. Tronsformers (Input or Interstage)= = = = = = = - - 1
I, F. Tronsformers output followed by diode detector ---3/1 to 5/1 loss
I. e Transformers output followed by high Impedance

detector = = @ = = = = w =« « - - - - 1l=,75
Audio Transformer to class "A" tubes = = = = =« = = = =« = - = turns ratio
Audio Transformer to class "B" tubes = = = = = = = = = = = = 75%-85% of

turns ratio

NOTE: Gain per stage = gain of transformer X gain of tube
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