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Safety Precautions

This instrument has been designed and constructed
with the safety of the operator in mind. For example,
an important safety feaiure is that the ground of the
internal circuit is connected to the metal case of the
instrument. To obtain the full benehit of this feature,
the operator should always connect the ground termi-
nal of the instrument seeurely to the gzround of the
equipment under test, If this rule is violated in appli-
calions where neither test point is at ground potential,
the operator should be especially careful in such appli-
cations to insulate the case of the instrument from all
grounds and to avoid bodily contact with any part of
the instrument whiie the power is on. Bear in mind
that in such applications the metal shield ai the tip end
of the WG-218 Direct Probe and Cable is at high
voltage because the shield is grounded to the internal
circuit of the instrument. Always handle the WG-218
by its insulated probe housing,

An impottant point to remember is that there is al-
ways danger inherent in testing electrical equipment
which operates at hazardous voltages. Therefore, the
operater should thoroughly familiarize himself with
the equipment under test before working om i, bearing
in mind that high voliages may appear at unexpected
poinis in defective equipment. Additional precautions
which experience in the industry has shown to be im-
portant are listed below.

1. It is good practice to remove power before con-
necting test leads to high-voliage points. I this is
impractical, be especielly eoreful to avoid accidental
contact with equipment racks and other sbjects which
¢an provide a ground, Working with one hand in your
pocket and standing on a properly insulated Hoor
lessens the danger of shock.

2, Filter capacitors may store a charge large encugh
to be hazardous. Therefore, discharge filier capacitors
hefore attaching test leads,

3. Remember that leads with broken insulation pro-
vide the additicnal hazard of high voliages appearing
at exposed points along the leads. Check test leads
for frayed or hroken insulation before working with
them.

4. To lessen the danger of accidental shock, disvon-
nect test leads immediately after test is completed,

5. Remember that the risk of severe shock is only
one of the possible hazards, Even a minor shock can
place the operator in hazard of more serious risks such
as a bad fall or contact with a source of higher voltage.

6. The experienced operator continmously guards
against injury and does not work on hazardous circuits
unless another person is available fo assist in case of
accident.
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General Description

The RCA WO-57A Cathode-Bay Oscilloscope is. an
instrument of the servive type providing high sen-
sitivity, superier high- and low-frequency response,
and excellent waveshape reproduction—guality fea
tures wsually associated with laboratory-type oscillo-
scopes. Because of these features and ils versatility
in application, the WO-57A is particularly useful in
servicing television receivers,

The direct-coupled vertical amplifier is designed to
provide square-wave response with less than 29 tilt
and overshoot. This amplifier, with its wide-band, flaz
frequency response, fully meets the requirements of
sweep alignment applications and insures adequate re-

production of all television waveshapes, In addidon,

the direct coupling aliows amplification of not only
the ac component of a signal but of its de component
as well.

Both instartancous and peak-to-peak ac/de voltage
measurements can be made directly from the screen
of the WO-57A. Ap internal calibraiing voltage, used
in calibrating the vertical amplifier, is available at
a panel terminal. Separate ac and de input terminals
to the vertical amplifier are also provided.

In the verlical amplifier, the two push-pull stages
provide high deflection sensitivity with good stability.
The use of push-puli stages produces a unifermly sharp

trace over the useful portion of tne oscilloscope screen,
in coutrast to the blurred-segment trace which results
from the astigmatic distertion produced by single-
ended dc amplifiers.

The sweep, or time-hase, cscillator produces Linear
sweeps of from 15 eps te 30 ke per second. Two preset
sweep frequencies of 30 cps and 7875 cps speed up
signal tracing and trouble shoeling in television deflec-
tion circuits and video cireuits,

The WO-57A has many other features. It includes
an internal sweep of powerdine frequency and a
phasing control which are especially useful in sweep
alignment applications. The deffection swilch permits
reversing the direction of the sweep trace, so that re-
spanse curves £an he observed in the same direction
relationship as shown in manufaciurers’ service note
iltustrations, thus simplifying interpretation and anal-
ysis. The sync polarity switch permits synchronizing
and holding a steady pattern on the oscilloscope screen

regardless of pulse polarity. The low-capacitance probe -

makes possible measurements in high-impedance cir-
cuits without serious capacitance-loading effects,

In addition to its conventicnal uses, the WO-57A
may be employed in a wide variety of commercial
and industrial applications requiring accurate Tepro-
duction of waveshapes, '
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Specifications

Fleeirical
Frequensy Besponse
Yertical Awmplifer:
From 0 1o 5300 ke within 3 db down from mazimum response
From 0 to 1 Ble. . within 9 db down from masimum response
Horizonial Amplifier:
From 20 eps to 100 ke
within 3 dly down from mazimum response
From 10 eps 10 200 ke
within & db down from mazimesm response

Inpui Hesbitanee and Capacitance

slifser:

Cable and Probes .. 1 megohm shunted by 35 gud
W21

¥
hun shanted by 95 xaf

iz
S gy - : Tk I
Fith Low-Uapacitance Probe Wi216
1 megohm shunted by 14 s
Horizontal Amplifier:
Without Cable and Probes 9.5 megohm shunted by 133 paf
Syae lapni:
Withiout Cable and Probes. (0.5 megohm shuotgd by 33 pef

Deflection Sensibviiy &
. voltsper inch
Yertieal Amplifier: S S—
rims Tl
8483 0.485
.03 0085
. 8.3 0,85
zomial Amplihes
Witlwout Cables and Peobes. .. ..., 6 1.7

Sweep-Livenit Freguenoy

15 ops to 30406 ops

A S o e . W eps
§i

FIVAHT Posttlon .. i i iiae e 7875 vps

Tube Complement
4 RCASAUR T BOAIZAXKT, 1 RCA-6J6, 2 RCAGX4, 1 BLA-
APl

Length ..., ..

Impui Yeltages
DAY INPUT Terminal:
With Direcs Probs & Calide WE-Z18
and ¥V BANGE Switeh Ser for Max, Atiensatlon:
Appros. Voltage (D€, AC PP, or Combined
Value) for FullSereen Deflection. . .. 150velts
With Low-Capacitance Prohe W(-216:
Approx. AL Peakao-Prak Veltage (with ap
to 500 Folys I Presend) fov Fali-
Serpen Deflection ... Lo o L5080 volis
Max [0 Voliage (with No AC Voltuge
Presentd .. . e T volis
AC/Y WWPUT Terminals
With Trirest Peobe & Lable
and V BRANGE Suiich 5o

A
Bax, D6 Veltage Applicd to Probe. . o0 400 volis
Approx de-Peak Yoltage for
il deflecizan oL Lo 156G velis

With Low-Capaciiance Probe WG-216;
Approx. AC PeaktoPeak Vo
up fo S8 Folis 10 Preser) foy

15058 volis
Max. DO ¥

Present) ... . ... ... ..., Tileols

Power Supply

Voltage Hatleg ... ..o .0 o 105125 wolis
Froguency Batlng .. ... .. . ... SAG ops

Power {0

SEIRELION L. TO watis

Bmensions

Teight oo
Depth oo .

Weight
Finish

#vorull depth greate:

Accessory WE-214 Probe and Cable Kit

The G214, available on sepavaie ovd

a W21H Direet Probe and €
Lapacitance Probe, a {round

rdneludes

e, a Wi-216 Low-
abie {Steck De.

A8990), aund a Slip-On Aligator Clip (Stock Mo,
S9N, This kit has beon ospocially aseabied Tor
use with the Wik

T4 Cathade-Hay {heiilosenpe.




Funciions of Conirols and Terminals

AC CAL {erminal

The internal calibrating voltage
is available at this terminal.
?3 go O When the vertical amplifier s

to be calibrated, the calibrating
voltage is applied dizectly to the AC/V INPUT ter-
minal, the V RANGE switch is turned to position “1.07,
and the ¥ CAL control is adjusted for a toial signal
defiection of one inch on the screen of the cathode-ray
tubs.

AC/Y INPUT terminal
Provides & connection ic  the

vertical amplifier through a ﬁ@
P &

Blocking capaciior,

Og og
3]

ooo
;Ociﬁi

10’

BC/Y INPUT termioal
Frovides a direction conpection
to the veriical amplifier.

DEFLELTION swilch
Keverses the direstion of the
horizontal sweep trace.

FOUUS contenl
Adinsts the sharpuess of the pat-
| tern on the sereen of the cathode-
9{; 99 99 ray iuhe. Normally requires

i adjustment when the sctilng of

the INTENSITY conirol has been changed.

GHID terminals
Ave directly connected 1o the
chassis of the oscilloscope; serve
OOO @’ = as a common ground for the
o chassis of the equipment under
test and associated fest instroments,

of ‘o
o
ol
ol ol

H CENTERING control s ©
Adjusts the herizontal position
of the trace,

H GAIN comirol

|2 Adjusts the gain of the hori-
zontal amplifier 1o give the de-
gired trace width,

INTENSITY conirel
Has two Tunctions; applies power
fo the mstrument when turned
“OFF” position,
and cootrels the intensity of the

CO0O000C

99 90 O o

clockwise from

spot on the sereen of the cathoderay twbe.

PHASE ADJ/SWEEPF VER
contrael
Berves two functions: provides

continasus control of the sweep

frequency over the band selected
by the sWEELFP RANCGE centrol, and conirols the phase
of the imternal sinusoidal sweep when the STNC/H
SELL switch is in “LINE” position. The PHASE
ADI/SWEEP VER control is not used when the
SWEER RANCE selector is in
position.

(LTV/ H” or LﬁTV/V” .

pavies

Cvoltages for the sweep oscillator,

= Punetions of Controls and Terminals

SWELRP RANGE selector
Selects ihe frequency band of
the sweep oscillator. Positions
“TV/H” and “TV/V" give pre-

set sweep {requencies for viewing

OOO@%

2\ 9 O

horizontal- and vertical-deflection circuit waveshapas,

oO o} o

syne-separator waveshapes, and composite ielevision
signals,

SYNG ADJ contrel -
Controls the amplitude of the wa . o,
synchronizing voliage applied to ° 0
the grid of the sweep oscillator. O OOOO

o \SD 9o & a

Adjust to minimum settinw nec-
essary to lock pattern in a stationary pesition,

P
5

SYNC/H INPUT terminal
CAL this terminal, the external
synchronizing eor horizontal-
deflection voltages are applied to

the oscilloscope.

SYMNC/H SEL switch

Has three Tunctions; selects syne

applies an eoxternal horizontal-

deflection voltage to the horizon-
tal amglifier, and applies a sine wave Lo the horizontal
amplifier,

Position “INT—""Selects the synchronizing velt-
age {rom the vertical amplifier. The trace flyback starts
during the negative-poing excursion of the voltage ap-
plied 1o the vertical amplifier.

Fosition “INT--"—-3elects the synchronizing volt-
age from the vertieal amplifier. The trace flyback starts
during the positive-going excursion of the voltage ap-

plied to the vertical araplifier.

Pozition “EXT"--Feeds the external sync volage
applied at the SYNC/H INPUT terminal to the sweep

ascillator.

Position “LINE" —Anpiies a sine wave of power-

lne frequency o the horizonial amplificr,
Position “INPUT"-i"eeds the external-deflection

voltage applied at the SYNC/H INFUT terminal ie
the horizontal amplifier.

i

V CAL conirol
Permits continuous adjustment

2 e@ :
g g

of the vertical-amplifier gain. In
calibrating the vertical amplifier, ? O ? (:2 (‘? (;)
rotate the V CAL control until \$

the calibrating voltage is deflected a total of one inch

when the V RANGE switch is 1 “1.07

position.

YV CENTERING confrel

Adjusis the vertical position of

OOOOOO
SV

the trace.

V RANGE switch
Controls the degree of aticnua-
tion of the input voltage. Afier
the vertical amplifier has been
calibrated, multiply the selting
of the V RANGE swiich by the total deflection in

inches to determine the signal voltage.

When the Direct I'robe and Cable WG-218 is used.
the atienuation is as indicated below for ea
position. When the Low-Capacitance Prohe WG-216 s
used, the attenuation iz 10 iimes as great as indicated -
below.

v swiich

Position “0.1”—7ero altenuation.
attenuated 1 to 1.

Signal volinge

Position “0.3"—Signal voltage attenuated 3.3 1o 1.
Position “1.0”—3ignal voliage attenuated i0 ic L.
Position “3.0"—Signal voltage attenuated 35 1o 1.
Position “1(}”—Signal voltage attenuated 100 1o 1.

Positien “30”—Signal voltage attenuated 330 to 1.
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Genera
Befors attempting any applications, the operator
is advised o familiarize hinmsell with the instrument
by following the procedure outlined below.

1. Connect the power cord at the rear of the oseillo-
scope lo an ac vatlet supolying 105-123 volis ab 50-60
cycles.

Zo Tarn the INTENSITY conirol clodowise from
FOFF™” position, and walt a lew seconds for the instrie
ment o warm up.

4. Botate the INTERSITY contrel further ciock-
wise until a spot or a horizontal line appears on ihe

se in brilliance

sen, Lhe spot, or Line, should inczea

as the control is Turned clockwise,

"

CAUTION: Do not allow a2 s

Hancy to yemaln on the scres

1slf spot of high bril-

n for an appre @
fength of time, as diseeloration or bursing of the

resuli,

oinny
b

A Adjust the POCUS control for an tmage of mazi-

jnum S*éli} YOnEss.

5, Turn the SYNC/H BEL switeh 10 “INPLTY posic
fion.  ilnless an exiernal signal 35 applied to the

SYNC/H INFUT ternunal, unly 2 spot will show on

the screen, illustrating that ne sweep vollage e
applied 1o the horizonial deflection electrodes of the
CRT when the B3YMNC/H INFUT awitch is in this posi-
pion. For the present, no signal will e applied o

the SYNC/H INPUT wrmisal

G. Position the spet in the center of the screen
by adjusting the ¥V CENTERING and the H CENTER-
ING controls.

7. Apply the slzanl of powsr-line lrequency which
is available at the AC
ALY INPUT

play & vertical trace, lluw

AL terminal directly 1o the

ierepinal, The sereen should now dis-

aiing that the sigoal has

soivodes of

beert apphied to the veri Hection
the CHT through the ¥/ INPUT terminal

¥

B Adjesi height of the vertieal troce, in steps by

furning the ¥V RANCE switch, and continuously by
srping the ¥V CAL controb, i1 reistion of the ¥V €AL
control canses the pesition of the trace b meve verti-

caily, adpust the verticalbalance control, lecated on

the rear apron of dhe chassis, eotidl moverent s no

lonzer evident.)

Cappears on ithe face of the CHT

peration

9. Rerove the signal from the AC/V INPUT tfer.
minal; the stativsary spot will reappear.

10, Apply the signal available at the AC CAL jer-
SYNC/H INPUT terminal, and

tora the H CAIN coptrol to s medium position. A

minat direstly to the :

horizontal line wili appear op the screen: the signal
has now been applied to the horizoniab-deflection elec
irodes of the CRT,

NOTE: Whenever it is net Ty to use an external
SYNC/UH SEL switch o “IN.
sition and apply the exlernal sweep voliage
NC/H INPUT position.

Pl Bemove the signal from the SYNC/H INPUT
terminal. The spot will reappear.

V2. Tuen the SYNC/H BEL switch 1o “LINE” post-
tion. A horizental trace will appear.

sweep voliage, turn the
PUT”

to the &

MNOTE: When the SYNC/H BEL swigh s in
“LINE” position, a part of the power-ling signal i
iniernaliv fed to the horizontal amplifier, so that the

horizontal-deflection voliage iz a sine wave of - power-

line frequency, The “LIN on is used when-

ever a sinusoidal sweep of line frequency is needed.
NCAT SEL swich = o “LINE”
SEWEEP VER control can

the phase of the indernal sinusoidal

13, When the 3Y
position, the PHA
he

SWoL,

sedd toadjust

4, Tarn ihe SYNC/H SEL swirch to “INPUTT

FINT -7 posttion. A horizenial trace will appear,

NOTE:
SINT

outpal of the sweep «

When the 3Y!
LOINTT or 7
i

the horizonial moplifier, and 2 lnes

S RANGE sele
WEEP YER contrel 1o give a sweep

of approsimately line fregoency. (Tols sweep e
1 of Haoe
frequency te a2 ¥V INPUT terminal and adjusting the

guency cur be checked by applying s sig

controls dor a sy

s eyeled)

NOTE: When the 3YNC/H SEL swieh is in
CINT, I or “BAYT positien. the  dre-

k
;

{ w
;
1

{

-

e

guency of the sweep voltage is determined by tursing
the BWEEP RANGE selecior to the range position
which includes the desired frequency and then adjust-
ing the PHASE ADJ/SWEEP VER control to the de-

sired frequency.

17. Apply the signal ai the AC CAL terminal di-
rectly to the AC/Y INPUT ierminal, A single cyele
of the siznal waveshape now appsars on the screen

MNOTE- The pattern may travel across the screen,
a condition which would indicate ihat the sweep
voltage is not of the proper frequency. Adjust the
PHASE ADI/SWEEP YER contrel until a single

cycle appears on the screen,

13. Change the seitings of the SWEEP RANGE
sclector and the PHASE AD)/SWEEP VER control
a few times, and note that the patiern viewed may
change each time these controls are readjusted.

19, Turn the DEFLECTION switch o the position
not in use, and nole the direction veVersal of the
patterin.

20, Work the INTENSITY, TOCUS, V CAL, and

H GAIN controls, and note the effects on the pattern.

21. Remowve the signal from the AC/V INPUT
terminal and apply an external siznal of a different
frequency.

22. Bet the SYNC/H SEL switch to “EXT” posi-
tion, and adjust the SWEEP RANGE selector and the
PHASE ADJ/SWEEP VER control te produce a

suitable sweep frequency.

23. If the pattern travels horizontally across the
screen, apply a synchronizing voltage of the same
frequency as that of the input voliage to the SYNC/H
INPUT terminal, and find the SYNC ADJ conirol
position which makes the pattern stationary.

24. Adjust the INTENSITY and FOCUS controls

to give a clear, sharp irace on the sereen.

25. In order to derive the most profitable use from
the Cathode-Ray Oscilloscope, the eperator should
repeat the above procedure uniil he is thoroughly
familiar with the conirols,

Calibration of Vertical Amplifier and
Voliage Measurements

When the oscilloscope is to be used to measure sig-
nal veltages, the vertical amplifier should be cali-
brated according to the following procedure:

Operation

1. Orientate the calibration seveen with respect o
the vertical and horizontzl axes of ihe cathode-ray
tube.

2. Using the Direct Probe and Cable WG-218, apoly
the calibrating voltage available at the AC CAL ter-
munal directly to the AC/V INPUT terminal.

3. Furn the BYNC/H SEL switch 1o “INPUTY posi-
tion, (A vertical trace will appear,)

4. Set the V RANGE switch to “1.07 position and
adjust the ¥V CAL control o give a total vertical de-
fieciion of one inch (onehaif inch above the center
of the deflection scale and ove-hal dnck below.)

NOTE: Do not change the setting of the ¥V CAL
contrel while voliage measurements are being made.
Otherwise, the vertical amplifier will have 1o he re
calibrated.

5. Remove the calibrating voliage from the AC/Y

iNPUT terminal.

6. Afier the veriical amplifier is calibrated, voltage
rmeasuremenis may be made 1n the following manner:
a. Using the Direct Probe and Cable and the
Cround Lead of the WG-214 Probe and Cable
Kit, apply the signal to be meassred aoross the
proper V INMPUT terminal and a GND per

_ minal.
b. Change the seiting of the V RANGE switch to
give a veritcal deflection of convenisnt ampli-

iude.

]
v

Calenlate the peakio-pesk voliage by mulii-
plyving the ¥V BANGE seiting by the total
vertical deflection measared in inches.

b

In order to oblain the waveshape itseff on the
osvilloscope sereen,  set the SYNC/H SEL
switch 1o “INT—" or “INFT4-", and  adjust
the SWEEP RANCE switch and the PHASE
ADJ/SWEEP VER control to produce  a sait-
able pattern on the screen.

NOTE: The Low-Capacitance Probe WG-2Z16 may
also be wmsed Tor volizge measurements.

Here the
procedure is the same except that the result obtained
in step “c” above muwst be multiplied by 10, in order
to compensate for the greater signal attenuvation of the
Low-Capacitance Probe.

When the Low-Capucitance Probe WG-216 is used
in critical high-impedance circuiis where do is prosent,
such as the grid circuit of the vertical-blocking oscil-
lutor in a television receiver, o suitable Hocking ¢
itor should be used to prevent de loeding
this purposze, a high-quality, low-deakage, paper capac-
ttor of 0.5 uf (or larger) is suggesied.

&
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Applications

Applications in Television

Analyzing Composiie Television Waveforms
The successful servicing and maintenance of modern
television receivers requires technigues not usually
employed in the servicing of the less intricaie circuiis
found in broadeast and short-wave receiverz. Fore-
most in these new techniques is the analysis of televi-

sion waveforms, such as sync pulses, deflection wave-

Figure 1A. Horizonta! Sync Pulse  Figure 1B, Vertica! Sync Pulse

forms, composite video wavelorms, ete., and frem that
analysis, the step-by-step tracing of a wavelorm fauli
to the defective componeni producing it.  Probably
the most important waveform encountered in television
k.

service work is the composite video waveform counsis
ing of the video signsl, the blanking pedestals, and
the sync pulses. Two photographs of the composite
video signal are shown in Figure 1.

The television serviceman should devoie some time
to the study of such waveforms by setiing up a icle-
vision receiver known to be in good operating condi-
tion, and nating the waveforms on the WO-57A oscil-
Yoscope ai various poiuls’in the video anplifier. Traces
similar e those shown in Figure 1 are chiained on
the WO-BTA Oscilloscope as follows:

1. Tune the television receiver to a television signal.

2. Botate the INTENSITY conirol on the oscillo-
scope fully clockwise. Set the BYNC/H SEL switch
to “INT-7 o “ENT—7, and adjust the H GAIN
contrel for a horizontal Line of convenient length,
Set the INTENSITY and FOCUS gontrols for the

desired brighiness and best focus.

3. Connect the WG-218 Direct Probe and Cable to
the AC/V INPUT terminal and attach the WG-210
Low-Capacitance Probe 1o the probe end. Connect the
Ground Cable o the ielevision receiver chassis, and
the W(5-210 10 the signal-grid terminal on the socket
of the picture tube. (The piciure tube in the receiver

4. Set the V BANGE switch and the V CAL con-

trol for a pattern of convenient height.

5. In order 1o obtain the horizontal syne pulse on
the oscilloscope sereen, proceed as follows:

a. Bei the SWEEP RANGE selector at “TV/H”
positien.

b. Lock the patiern in 2 stationary positicn by
advéncing the SYNC ADJT control. NOTE: To
avold distortion of the patiern, always use the
mirimum seiting of the SYNC ADJ conirol
necessary to hold the pattern still. The pai
tern obtained on the oscilloscope screen should
be simiiar to that shown in Figare TA,

¢. In order to change the number of eycles of the
horizonial syne pulse appearing on the oscillo-
scope  sereen, reset the SWEEP RANGE
selector, the PHASE ADI/SWEER VER con-
trol, and the RYNOC AL
sweep frequency which is a submuliiple of the

control to glve a

signal frequeacy (in this case

@ E5750 eps).

[ e e o e e et e e e e e o o ot ot o o i e ot e e
1o T =T HDED PICTURE TUBE 1
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Figure 2. Video-Amplifier Test Setup
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Figure 3. Signal Yrsing in Sync and Deflection Circuits

6. In order to obtain the vertical sync pulse on the
escillescope, the procedure to be followed is the same
as that in parsgraph 5 above, except that the preset
YTV VY position of the SWEEF RANGE selector is
used instead of the “TV
should resemble that in Vigare 18,

AU position.  The pattern

To afford practice in tracing and ohserving the video
signal, place the WG.216 Low-Capacitance Probe at
various polnts in the video.amplifier cirewit. The
oscilloscope conirols should be manipulated wrnil ihe
operation of the instrument is completely wnderstood.
for in the hands of an experienced operator, the
W-57A Oscilioscope Is a valoable television service
tool.

Signal Tracing in Vides Amplifiers
The method of tracing a signal throngh the video

amplifier of a television receiver is analogous 1o the

method used in tracing an audio signal through the
audis amplifier of a broadeast receiver. However, be-
cause of the wider band of frequencies handled by
video amplifiers, greater care must be used to avoid

changing the response characteristics when the oscillo-
scope probe is applied to the clrewit under test,

A schematic diagram of a typical vides amplifier,
together with the oscilloscope probe connsctions used
in signal tracing, is shown in Figuee 2, The roceiver
and the oscilloscope should be set up and operated as

explained in the foregoing section on composite signsl

e

“'E?.i-'ilf(ii.'l'l! &%2’131}"525

The eomposite signai first appears across the pic

turs-detector load: n¥Figure 2 the osciilescope cables

are shown comnected at this point. I the waveform
does not look like the waveform of Figure 1, oc if the

nal is absent, then the faalt 18 shead of the detector

load. T the signal is present and uwormal in waveform,

then the probe can be moved forward stage by stage,

toward the picinre tube. in gelog from grid to plate

of each tabe, the signal should appear amplified aod
inverted, although the woaveshape remains otherwise

unchanged. When the 1l deviates {rom normal,

then the favll is isolated 1o a stage where the deviation
1
tube check is wsnally enouvgh to locate the defective

occurs, and a simple voltaze and resistance check or

component. .
{Continued on Page 13)
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Applizations in Television

]
Replacement Parts List :
Symbol _ Steck Symbol _— Srack
£ i N Description Mo No Dascripiion P
Type WO-574 :
B 39 Fixed composition, 2.7 meg. & B 53 000G chms PR
Cathode-Ray Oscilloscope 206, Yowatl. T2TH8 R N 1167
140G Variable carbon, 500.000 ohims {Hori- B o4 i ) = i
When ardering Replacerment Poris, pleass stote Serioh Mumb o Code Mumber of Instrument ] Czental Gain) aedio taper. .. 38404 B
vmher ane Lode Humber of Instrument. _ R 41 Vasiable carbon, 1000 ohms (Astiz- R 63 | w54
k ] matism Adjust) Unear taper .. .. .| 46396 ] powatt. e e
Symbel : 1’42 Variable carbon, 3500 oluns E.H(}il- £ 10 091 meg., o o
Y: ® Freseripiion Stock Symbal Daseription Stork rontal Centering) . .. .. ... .. s4221 00 b B owall oL i
ks Ho. My, MNa. ! H 43 Fixed con mxitinn 2.2 meg., =+ B’ 101 «d ecomposition, 011 meg, o )
i boeenng 166
' : 1005, 16 watt. | 30649 SULLNE walh. L 1667
Capaciters, Fixed ond Variable Inductor ¢ ; o R 44 Fhue (i ¢ mp(hn‘mn Fh ()!I 0 c:hm\ + Saritches
C1 Molded paper tubular, 0.22 of, 2 i1 Feacior. filter, 5 1. 200 chos, ©0 g | S9234 ! i 107, e watl. .. . : - BT | o ary. 9 sechion § position (Ver-
o 45}0}” o wt, — : Feeactor, filter, 5 b, 200 choms, 70 ma | 59234 L i L R 43, 46 Fiued mmpm}!mn S, er uhm,»s, 51 Rotar\, 2 seclion, 6 position (Ver 59299
2.3 4 v i ? - _;_} Resistars, Fixed and Yariohie ! 10; 1.0 0551 N pieal Barn KIIEIPINY AR
s 2035 4 ariable mica, 3- \ 34220 N y TR ) - o C rbon. 100000 ohms R 52 Rotary. 2 section, 5 positon (5
56 Ei Fixed f"(rn‘!])u.‘ﬂtlmh W ohms, -+ ; B 47 \'m__mlnls* - br)n lﬂ(} 060 ohms o ]!m:/()mdl Selo 'i*)ﬂ S48
1 Fized mica, 8200 ppf. 3= 55, 500 20 Bowatk, L 34761 | (Byne Adjust) linear taper...... .| 56141 [ o 4 Rotary. % seetion. 7 postion (5
‘ volts ... oo oneoen ) R2054 F l‘{("f composition, 1 meg., ; I It 48 E-”‘l‘{'{! ”’mp”'”‘:mm 170 obos, 40400 7 Rar BEER
3 Fixed muica, 2200 pef, = 5%, 5601 (1| lewstbo.. oo G653 i 14 2 wat N v . -
_ volt 30660 || K3 . 910000 ohans | ‘b R 49 Fixed compesition, 560 ohms, o Lt H(;::;f& 1 secion. wm“},n, Wfﬂu 59225
oo ‘ ‘ B 71667 ‘ o yowath . S| Bled ligg SPIT “On-Of swwitch (Partof R 61)
S sunde || R & wmposition, S80.080 obns, ! 50 Fixed mt:lp:mlwm 330,000 ohms,
g T80 F;’uf Ty -+ Cloowatr. L T i o 4 10 R wakl. oLl 14983 Transfermer
. Covelts o T T 65141 I BT Fixed compusition, 3300 phws, = 15 Same as B 32 , _ T1 ansformer, plate and filament s
i_‘; 1 Pixed mica, 20 wef, + 5 Oﬁ volts | 39618 SUL Laowadt. B07as : R 52 I ;wei) nposition, 68,000 5'}}11'1‘!512 11138 (Specind) ..o oL 59225
B B Fixed wmica, 1000 g, 500 8 Fixed composition, 10,006 chms, -+ ; B wath. . | 1S
volls. ... . " ’ 39658 ) Uy watt N 3078 ! R 53 Variable carbon. 50,000 ohims (TV _ Fuse Holder .
W elts RS Mowath : . oy L a9
18 Paper tubular, 0.25 4, , B uwmp{mtum 33,060 ohms, + ~ Hm!mntdi Adpusty. . ... | TG SEL Holder—Tuse. SRR BT
. vollis . . .. R BRI T . Clewatl. G685 I 54 Vaciable carbon, 100,000 ohms (1V Tubse Sockets
14 Pdpvr m}mlm 05 of, > B 400 B i smiposition, 130,000 ohins, ertical Adjust and Sceond Asdde | Socket, tube, T pin, miniature, .. ... 59228
’ Tang: SG00 LG walt. ... ... 2712 Adjost) ..o ool 56144
15 susle || R [ ﬂ)mpmst](;n 470,000 ohins, Ik 55 Fixed um!pmm{m, 22,000 chms, =& A0S Socket, tibe, 9-pin, minaiure, ... | 59229
<16 B, owalt o 30648 . A0y BSocket. iobe, 12-pin, small '.helL
o 9650 | R 12 Hame as | 2 L 56 I BUGAGERT e 59236
(.‘. 17,138 Mie‘-a § wak, LS00 volts. .. L. | 39964 B3 Fixed uﬁnpoumm 39 ohms, £ [ I L. . 119838 Samie az 4% 1
L0 1 Molded "[)dja(‘I 1uimlar, LEN P = 209 Yoowatt. . . oL 11956 R 57 mposition, 27000 ohws, o Miiscellaneous
i . 2005, A0 volus, 73551 B Fixed frm wisition, 47 (alum + A i . Lowakl. . .. R (1990 o N 1 . 47967
' C 20 Paper tubulaz, 9.1 o = 267, 200 W0, Mowalt. 30732 L ‘.l.t R 58 _ 71u,§><ssit1r>n 126,600 obms, | Binding Post, pin-plug type. i | B
voles. ... T THTRY B 15 Wmmhie ,MH,AM)U“d 168 ohms o B »4 watt 30180 ) Ls(uh.nmm Black molded rubbor S
Fixed de, tobular, 0.01 af, + (Vertical Balance). . ... .. ..., 51081 R 59 Same as R 54 Aoy Tront end of tube. ... L] BOES
20%, 400 volts..... 3561 U R 6 Same as It 14 12 60 Fixed wmpfmtmm 150,008 ohos, Knob. control. karge pointer &ype. |
‘ Tame Q— T B 17 Fixed H},“I,(,H,gmgl 18,600 ohms, o5 - 30493 push-on (Blug) i S e 5ABES
Same as (0 i 39158 Rt , A Knob, control, small with set scvew | .
5 Fixed mic 4 104G B8, 19 3 }) ilm..u “withs i’.‘wl’.“:‘aT sv;ltch. 58730 Blae) . ... :}?%3
T “‘“ ( ______ et | dswetws. . 11664 B 62 Sare ag B 52 Sereen, graph scress. . oo .aa ... SO0
225 R 20, 21 : 000 ohms, £ '
; €26 Fiued mica, ’0(}(} ppf, 4 109 iUf Zwalls. .. L L GR935
i o valts, .0 R 23 Fized u)m}m\ili(m 16,0060 shms,
Bt [ Paper tubular, 008 gf, 4 109 0N e watt. 0 44394
; - volis. ... L TH351 B z3 ¥ «umh!:{(mhc)n 59,000 chms (Ver-
: 2 Molded wubolar, G032 ,uf" 4 105, _ __ tioal Cabibration) sudio taper. 36062
. A0 vols. S Thsexz 24 Variable carbon, 500 ohms (Vertioal
3 Fixed wsica. 5900 u,.,d e ) Ceniering) Nnear taper .. .. 54590
. volbs. 39664 R 2: Adjustalde wire-wound, 5.000 ohims,
< :fi Rasme as © 16 _ ; 29260
v Gz Foeed e, 150 pef, 2= 1090, 500 ) R 26
. volts . 29632 iy ET e .. . ) i R ..
: C 33 Same oy O i 43765 {Continned from Page 11) television-receiver sync and deflection circuit s shown
Gt M:;:;!i: d L“hulah 0AT wf. o 105, —rar R 28 HW‘?--"‘"’;“}foi:“é””* SL000 phms, 18600 Whenever possible, the WG-216  Low-Capacitance in Figure 3. The various wavelorms appearing on the
. velds, 0. - e dowalls L Lo Bail " . . . . . . T
€35 A, Flevtrolytic, 01010 of. 430 volts. | 28113 || B 20 Same as R 27 It FProbe should be used for video-amplifier signal trac- diagram illustrate the waveformis which shonld be
¢ B, L . o B30 Same as B 17 B : ing because of the low input capacitance and conse - seen as the probe s moved {rom the input of the syne
! L. 36, 3% Paper tubular, elocivolyviie & pf. 450 B ar ( “HﬂNfiMi- L5 meg, =+ i ' .. . . . . T . . .
erlls . 7 ~51130 5 owath, T 31448 i quent negligible loading of this probe. However, this separator Lo the points indivated in the horizontal and
C 38 59 same ne O 21T o 32 3 " | Co . . . . T
‘ ¢ -t»g- * :‘::g: o : ;: R 32, 33 oyt mff”“m‘:‘;‘“ 100,000 olems, ey ! prebe attenuates the siznal by a factor of ten. so that  ° vertical osciilators. These waveforms will differ in
: o Same as O 16 e L b walt L F BIE2 i . c - i : . . i
i G160 Tubular trivsnee, 1-8 ped, 500 volts | 95874 | R Same as B 4l ; the direct probe mav prove to be more useful in low- receivers of different make, but the signal-dracing pro-
| Fuse R 35 ¥ "I“*(;,i “f“'{z‘fﬁ‘tm”h 120 ohms, & 30189 E fevel slages, cedure will remain the same. Bome manufacturers iu-
- e enpfenden el " ) - . B meovpowalloo o0 : i ? . . L ,
Pl | Ve, cartridge, gloss tube, 1amp. | 1403 R a6 Fixed .'ninp{mtwn. 470,000 ohens, [ chude, in their television sevviee notes, photographs or
 Joacks ond Connsctors ) . 4 2000 Yeowatt. | #0648 ; Signal Tracing in Svoe and Deflection Circuits diagrams of the wavefanns Lo be expected at varions
Jj1.2 fack, AC and DO Vertiond Inpul B3 Fixed “3”*1""**110-‘ 2008 chms, & i . . . . . . . . . .
I2 Tack, Grownd, Blae o _ 540, 45 watt. .1 oasaTs ; Loss of picture synchromzation iz quickly and points in the circuit. In this case, the signal tracing
: J4 ]d,k AL n]u!amtmn Red L 5 R 32 A, B | Variable carbon, dual, 1 e, and ; it Trages e s o e WIELET i1l Tl arele o . o e
I s ot 250.000 ohoes (Phase Adjust and | ) _ easily ll‘d(.tﬂ_.d ?(; ils sonree with the *\K(‘) a;Arf}m iilo pr'ocedure is simple; merely compare the 'E.;i.l.dfm_fxilﬂ.,-
Jeo Same as & Svyac,Horizontal Input Sweep Vernlery. .. ... ... ... 56135 g i seope by viewing the wavelorms found in the TV syne with the waveforms actmally seen on the escilloscope
e / i i ; 3 k o) ¥ b i
L and deflection circuits. A block diagram of a typical to determine the location of the fault.
* 14 - . 15 .
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Figure 5. Setup for Alignment of Pidure-IF Amplifier

Faults in deflection are traced i the same manner
as are faulis in synchronization. The probe is placed
first at the horizontal or vertical oscillator to determine
wheather or not it is operating, and, if so, the signal is
traced through the discharge tube to the deflection
outpui stage and finally the deflection plates {or coils,
if electromagnetic deflection is used). Here, as in the
tracing of syne signals, the serviceman must understand
the functions of the circuits under test in order to
interpret properly the wavelorms observed on the
oscilloscape,

CAUTION: In modern television receivers, very
high pulse voltages, often several thousand volts, exist
in deflection circuits. See “Input Voliages” — under
Specifications.

Measuring Peak-to-Peak Voltages

Often. in signal tracing, it is necessary to know the

peak-io-peak voitage of the wavelorm obzerved on the

SOUND-IF
CARRIER
AN

PICTURE - ¥
CARRIER

Figure 4. Picture-iIF Respanse

oscilloscope. This may bhe necessary io  determine
whether or not a video stage is operating with suffi-
cient gain, for example, or 1o determine whether o7 not,
sufficient sync signal exists at the deflection osciilators.
The procedure for making voltage measurements is
given under “Calibration of YVertical Amplifier”.

Aligning PictureI¥F Circuits

Because of the unusual shape of the picture-if ampli-
fier response curve, visual alignmeni is required. In
addition 1o the WO-5TA Oscilloscope, a sweep gen-
erator, such as the RCA WER-39B Television Sweep
Generator, and a marker oscillator, such as the BCA
WH-398 Television Calibrater, are needed. The setup
is as shown in Figure 5. The manufacturer’s service

notes should be consulted for alignment instructions,
but a general alignment procedure is as follows:
1. Bet up the equipment as shown in Figure 5. Tunpe
the sweep generator to sweep the picture-if {requency.
2. If the sweep geperalor vses a sinusoidal sweep
of line {requency, set the SYNC/H SEL switch on
“LINE”, and adjust the PHASE ADI/SWELEP VER

contrel 1o give a single pattern on the oscilioscope

sereen. H the sweep generator uses a saw-tooth sweep,

{eed the sweep-voltage output of the geveralor to the
horizontal input terminals on the oscilloscope, and sct
the SYNC/H SEL switch to “INPUT” positton and
the H G,

horizoptal deflection of convenient length.

IN control to a position which will give a

3. Adjusi the tuning sdjustments in the if amplic
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Figure 7. Selup for Alignmen?t of Sound-IF Amplifier

o

fier 1o give a carve like that shown in Figure 6. With

the WHR-GOE Television Calibrator. check the posi-
tions of the picive and sound carviers and the iraps,
The direction of the curve mayv be reve
ing the DETLE

o

sed by switch-

TEIOM switeh 1o s alternate position,

CAUTION: Do net use too Inrge a signal from the
sweep generator when aligning the H amplifiers. Too
large a signal may sverdrive the awplifiers, thus pro-
ducing a fat-lop response curve even though the ampli-
hier s dncorrectly aligned. I the signal level is kept
tow enoagh so thar a little noise i observed om the
response curve, no diflieulty of this bepe will be

experienced,

Aligning Sewnd-JF Clrewiis

The proceduore for visnally aligning wlevision sound-
i gircuits s the same as that used for visual align-
mend of the i system inoa FM receiver. However, the
reader ds once ggain advised o cousult the manufac.

turer's serviee notes bofore aitenipling alignment.

A sugpested alignmen! procedure s sutliued helow,

The setap for this procedure s lusteated in Figuree 7

Lo Tune the sweep geacrator to the sound-df fre-
quency.

the

Foiter grid sesistor and o the osciloscope, as todi-

2. Connect the THrect Frobe and Culie

caled dn Figare 7. W the sweep generator nses a

sinuzoidal sweep of lne frequensy. set the BYNOE
SEL on CLINET, and adjost the PHASE AD]

YER control to give

#
seope screen. 1 the swe

g e

tooth swee

werator 1o the hor

tion erminals on the
itboscepe, and set f HOSEL switch 1o M-
on and the H GAIN control 1o g

E.'ki |§ Frex T3y (R3¢
s

which will give s borizontal deflection of convenient

lengih.

3. Feed the signsl from the
iz

arid of the stage pre: the timiter, and adjus

tramsformey in the lhniter grid circuds Yor a corve fike
The WH

Calibrator should be set st the sound inferine

e § 08 Television

that shown in

Treguency, and the curve should be svmmetrical
the marker from the Televiston Calibrator.
4. Move the swesp-generaior cutpul cable back

adjusiing the proper transformer

bjs’ stage. each fime

v the curve of Figure 8AL
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Figure 9. Setlup for Checking Video-Amplifier Response

Discriminator Alignment

Connect the output cable of the sweep generator to
the if-ampiifier input, and the Direct Probe and Cable
and the Ground Cable of the WO-5TA across the dis-

criminator culput. {See Figure 7.)

The discriminator response is ilustraied in Figurs

8B, Adjust the secondary of the discriminalor irans-

former for maximwn symmstry of the response curve,
and adjust the primary for maximom linearity beiween
poinis a and b, Figore 8B.

Aligning BF Cironiis

Bifferent manulacturers recommend different meth-
aadb for the aligmment of the rf sections of their re-

therefore, the oscilloscope should be used as
ds- seribed In the manufaciurer’s service notes. A

method of aligning the of section will be given here,

TN\

/ ZELRO
FREGUENCY

—-._m___’__,,,w""

10 MEGACYCLES’

Figure 10. Video-Amplifier Response

- 18 -

but in all cases whers service notes are available, the
rl-alisnment instructions thersin should bhe given
preference.

For this method, the picture-if channel must firat be
properly aligned, and the osciilator in the rf section
must be tuned to the correct frequency for sach chan-
nel. The oscilloscope and the sweep gensrator should
be set up as described for alignment of the picture-if
amplificr, and the pictureif response curve made io
approximate the curve shown in Tigure 6.

The sweep-generator output cable is then transferred
to the antenna terminal of the receiver, and the gen-
erator is tuned to sweep chanuel 13, The receiver is
also tuned to channel 13, Make all necessary circwit
adjustments assoeiated with channel 13 to preduce on
the oscilloscope screen an 3 responze of maximum
amplhitude and one which closely approximates ihe
response suirve illustrated inFigure 6.

This procedure s repeated for the remainder of the
if channels. Tu each case, the receiver is tuned to the
channel being adjusied, and the sweep generator is
tuned to sweep the proper frequency band.

Lhecking Video-Amplifior Frequeney Response

Note in Figure 9 that a cryvstal detector is used in
this appiication. The purpose of the detector is to
recily the output of the sweep generator applied to
the video amplifier so that it can be properly viewed
on the oscilloscope screen. In order to minimize cir-
euit loading, use a detector of approzimately the
sane input capacilance as the input capacitance of the
kinescope grid. The schematic diagram of a suitable
crystal detector is illustrated in Figure 9.

SHIELDED CABLE
TO QSCILLOSCOPE

Fﬂ!"”’&.‘ -

SRS YOS S

P L

i
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A graphical representation of the response curve of
a video amplifier may be obtained oa the oscilloscope
as tollows:

1. Set up the equipment as shown in Figure 9. Set
the 3YNC/H SEL o “LINE” position. A pattern
similar 1o that skown in Figure 10A should be

chtained.

Adjust the PHASE control until ihe two pat-
terns coincide so that a single pattern similar 1o that
of Figure 10B is obtained.

General Applications

Phase-Shift Measarements

To measure the phase shift of an audio network,
apply a sine wave to the cirenit under test. Then
apply ihe signal as it appears at the inpst of the
cirewit under test across the SYNC/H INPUT and
GND terminals of the WO-57A, and the odput from
the test circuit to the AC/V INPUT termindi. Set the
SYNC/H SEL “INPLITY

phase shiflt exisis, 3 sloping straight-line image will

B

switeh to position.  if 0o

appear.  Phase shift is indicated as an elliptical or
ewccular trace. Reler 1o Figore 11 {or the method of

caloulating phase shifl.

Frequeney Measurements

v be employed in using the WO-57A
for frequency measuremenis. In cne method, a sine
wave of known frequency is applied to the SYNC/H
ENPUT wrminal, and a sine wave of the frequency
which is to be determined is applied to the V INFUT

termmal.

Two methods ma

The pattern which appears on the oscilio-
suope screen, known as a Lissajon figure, indicates
the ratic between the known and the unknown fre-

General Applications

|
|

- B
SINE ¢ = .
WHERE ¢ = PHASE ANGLE

Figure 11. Measurement of Phase Shift

UNKNOWN FREQUENGY ON ﬁg;!e;?o&i
VERTICAL ELECTRODES:

STANDARD FREQUENCY OM TG
HORIZOMTAL ElLECTRODES BTAHDARD.

<KXB

fit—

*One of ths five patterns i)
depending ou the phase rels

Figura 1%, Lissajou’s Figures for Frogeenty Defermination

guency.  Deveral typical Lisssjou figures are illus-
traied in Figure 12,

fr the other meihod of frequency measureraent, the
SYNC/H 5EL switch is set at “INT-47 pr “INT.-7
vosition. The SWEEP RANGE selector snd the
PHASE ADJ/SWEEP VER control are adjusted 1o
produce a linear sweep of line frequency. The sigoal
of unknown frequency is applied to a ¥ INPUT or
minal.

If a stationary pattern is obiained on i(.ﬁe
oscilloscope screen, the frequency of the inpet signal
must be equal to, a submuliple of, or a waltiple of
the line frequency.

AC-VYoltage Measurements

After the instrument s calihrated as deseribed
under “Calibration of Vertical Amplifier”. any ac
voltage may be messuied as {ollows:

L. Conaect the AC/Y INFUT terminal and o GHND
terminal acioss the volinze to be mwasured,

2, Set the ¥V HANCE switeh so that
vertical deflection is obialned. - peak-te-peak value
of the measvred voltage s then eqoal 1o the seiting
of the V KANCE switch multiplied by the number of
inches of vertical deflection as shown on the graph

a readable

screen.  Jf the vollage measured is a sine wave, ihen
the rms value of the voltaze can be compuled by
multiplying the peak-to-peak value by 334

NOTE: D)o not touch the V CAL control after the
instrument has been calibrated, or recalibraticn will
be necessary.
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Industrial Applications

Indusirial Applications, Maimtenance =

engines when used with engine pressure-measuring

“ T . . . devices.
: Else of the cathode-ray oscilloscope with a few pieces - ol Towt .
“p: I e - ona fre oy 56 £
of auxiliary apparatus bas solved many perplexing hne EXCEI;;; Gw-lrequency reslpgnt of i
. . (.57 s 1 rtray graphic v oon is zere
problems both in the laboratory and in the shop. 30} 5“3"6“3 debc';t Lo portray graphically on s sexeen
. e s s . . N G . k4 Ty G T ¥ t e
Obviounsly, it is impractical to attempt to describe in oLl btat‘xc anc . }dﬂ&mlh pressures ?f engines, pumps,
AUEED . . .. . s e s RbeTIS i —
GSCILLATOR % this book atl the important applications of the oscillo- pz;ﬁu;:}amc and hy m“é“ systoms. Tr ansient pressures
L scope. However, a few of its uses which are considered which are not ;emrde on conventional indicating de-
; i ; rices ¢ ser - oscilloscope screen. Ab.
| to be of current interest or which are pariicularly vices can be observed on the oscilloscope screen ‘a*_b
i : I : . ma s of e s jon ¢
L adaptable to the WO-57A arc briefly described. normal pressufes of extremely short duration can be
, J . I )
i\ ! viewed. The WO-57A wili prove a valuable instoument
: i . .
: 5 . for cobserving dangercus transient or peak pressures.
: Engine Pressure Analysis & g b P
1
i - —4 - vpu . A .
Figura 13, Budio-AmpBfize Test Sedup When the WO-57A is used with au}uhary equipment .Vll?!‘ﬁtl()l’i Measurementis
guch as is shown in Figure 15, variations in pressure The WO-57A can be used with a piezo-eleciric trans-
developed by a cylinder of an internal-combustion ducer for measuring vibration. Figure 16 illustraies a
! Additionsd Applications of YVellmeter Feaiure is shown in Figure 13, and the procedure is as foliows: PRESSURE TRANSDUCER VIBRATION PICK U
: : [ INSERTED N ATION Pick UP
: A& Lonar TP D TSPt NN S M FRNI . . . - . - : CYILINDER CHAMEBER
: & few of the particular apphications of the voltmetes | Sel the audio oseillator 1o the frequency at which
Coallire ¢ be meriilosente ave e determlnadl i o1 - 4 ; o T L A MACHINERY .
feature of the nscilloscope are the determination of the fhe test is 1o be made, Hin AMPLIFIER e
efiectiveness of o power-supply filter by messuring the S ) ) o] ameLiFize EQUIPME NT WO 578
: . : ; ; b il 2. Rer the H GAIN control for a convenient horl- ' UNDER TEST o ¥
: ripple voltage at various places in the hlier; ne R CURLIOL AL ITERMAL COMBUSTION 1
! " T e " . . [ silestior o
measurement of amplilier stag the running of somtal deflection. ENGINE
P T ; P . I o Figure 16, Vibration Analysis
Irequency-Tosponss Curves on aud A4, Set the ¥V BAMOGE swineh and ¥V CAL contrel lor | &
and transformers: and the indication of resonance in 4 convenient veriical deflection T
: audlo and low supersonic fraguency ci - ) i . X . . setup for obtaining vibration waveforms, indicaling
Figure 14 shows some of the traces thut may be . Figure 15. Engine-Pressura Analysis relative amplitudes and other characteristics of vibra-
L . . . . an: b y SLRC
3 i erether with an exnlanation of the efferts whiel A . K .
seen, together with an explanation of the effects which : tion, on the oscilloscope screen for observation of
_ produce them. engine or any type of machine can be displayed on the photographic recording, Compressing, warping, twist-
favd Puun ity Mlenspre =vafs R . . . - . . e
Andie-Quality Measurements 0 s nee Sarities in wavs oscilloscope sereen. The oscilloscope has proven very ing strains and similar phenomena may be portrayed
; The WOR57A Oseillos shape on a linear tin ollows: wseful in the development of internal-combusiion for study of their effects.
the guality of audic amplifiers, ! i e e . e
e pi . 1. B¢t the 3YNC/H BEL swich on "INTHY oy
apalyais of amplifier distortion. A sug U
: : FENT T
! g st the SWEEP BANGE selector snd PHASE
J . ADJ/SWEEP YER control oniil four or five oycle
4 R are ohserved on the screcn, Mcini_enance
3. Advance the SYNC ADI contrel until the pat _
tern s stationary, WOTE: Do nol advance this con- The performance of the W(-57A, like that of any prerision
! ) nera p ; Yy P
¢ T H o ¥ 1 =1 18 r ) A ' 15 A P a3 . 1o
trol any further thae secessary to hold a statlonary i i ) . [instrument, iz dependeni wpon the rating and quality of its
satiern The WO-574 has been properly aligned -and adjusted at the compenents. If it should become nevessary to replace a com-
MO AMILITUDE DISTORTION AMPLITUDE DISTORTIGH pasere. factory; no further servicing is normally required. However, ponent part, find the stock number of the part in the Beplace.
i MO PHASE SHIFT Wi PHARE SHIFT ‘ . - : sonti the i ire servici S arts Lis ) le B - < o
{ 4. Compare the wavelorm eniering the amplifier ;her long “”;Fm“‘:’d “se{!h; ’-mtr}]’fnem may requlre servicing. ment Parts List on page 14. Only RCA veplacoment parts, or
. . . 1 : : : or proper alignment of the oscilloscope, & square-wave gen- parts baving eguivalent specificaiions, should be nsed
vith that leaving i to determine whether the amph- - . E ¢ speet 5 8 '
/« ‘ ih that I: aving i etermine whether th R erator and an RCA VoltDhmyst, or equivalent vacuum-tube
; fier s distoriing, : . . : s ol N a . Y . .
// [ ‘«Oltnl{ft(,k‘: are requl?ed. \o’ltagfa measurements are made with Adjustment of the WG-216 Low-Capaciiance
T i B Bk A 0 fidetin [ the W(.5TA operating on a line voltage of 117 woits ac, at Prohe
e procadare for checking the overall Hdehiy - P
e m(“ ( 21‘ e 1 s<’i,__ o ny o ‘ 50:60 e¢ps. The instrument should be allowed 10 warm up for
a reciver Is similar fo the Toregoing method, except i fifteen minutes before adjustments or measurements are made. Using the WG-218 Direct Probe and Cable and the Ground
2o DR L L [ | N . s Tt . H R R )
; that 1he audio oscillator ds used to wodulate an o To gain access to the chassis for replacement of twhes or for Cable, apply the output of & square-wave generalor which bhas
RO AMPLITUDE DISTORTION AMPLITUDE DIETORTHON ignal penerstor. The modulated of output of the servieing, remove the font serews at the front of the instrument been tuned to 10 ko seross a V INPUT ferming] and a2 GHD
B PRARE SHIFT FrAST 3HIFS signal generator s connected to the amienns terminals and the four screws ai the botwm._ The chassis can then be terminal, and adjust the proper controls to give a square wave
of the rteceiver. and the AC/Y INPUT and CRD removed'from the‘ gase, Refer "to Figures IS.A and l,BB, for of coryu"en]ent am.[jhtuailt: on t}‘m 03(?;]10&;(:0?{:‘scre{.’.n, Attach
‘ ; il ot i waecied i ; the physical location of the adjustable parts in the WO-5TA. the WG-216 Low-Capuacitance Probe to the Direct Probe and
crpinals of the oseillogeope are congected across the { ~ N : : . . ; .
LAl U v 1u_:)““l){ are ¢ = CAUTION: Remove power when adjusting clide resistors B18, Cable, and connent this probe to the ouwiput of the sguare-
Figura 14. Distortion and Phase Shif in Audic Amplifier RLT YORG COLL R19, and R25 (Figure 18A). wave generator. If the square wave now obtained on the
p
|
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pscilloscope screen is disioried as compsved fo the square
wave previously viewed, adjust the Low-Capacitance Probe
as indicated below. (See Figures 17A and 17B for the sche-
matic diagram and the exploded view of the Wi-216.}

Cio0
=8 au¥
TG Ve TO WG 215
PROBE . : G 1 : PROBE

OF WG-2i8 TIF

Riot
Q.1 MEG.

Figure 17A. Schematic Diogram of WE-216

1. Unscrew the probe tip.

2. Place a small screwdriver in the hole at point A (Figure
17B), and fit it in the slot of the capacitor tuning stud (C106).

3. Botate the stud for the best squarc wave on the oscillo-
stope screen.

4. Beplace the probe tip.

¥ it should become necessary to replace any of the paris in
the WG-216, disassemble the probe in the following manner:

1. Unserew and remove the probe tip.

2. Scrape the wax from the set screw on the probe housing
and remove the set screw, CAUTION: When reassembling the
probe, replace the wax on the set screw or stherwise insulate
the exposed portion of the set serew.

3. Remove the hexagonal nun

4. Remove the probe internal assembly frem the probe
housing by applying pressure at point A (Figure 17TB).

5. Remaove the electrical scotch tape from the probe internal
assembly. The compenent paris of the WG-216 are now
accessible.

Amplifier-Balance Adjnstment

Vertical movement of the patiern on the oscilloscope screen
when the verticel-gain centrol (V CAL contrel) is rotaied
indicates that a balance adjustment must be made in the

BRCA Csthode-Hay Oscillosespe WOSTA

vertical amplifier. Since this amplifier-balance adjustment is
critical, the serviceman is advised to follow the proceduze
outlined below for best resulis.

1. Set the SYNC/H SEL swiich at “INT 7" g “INT+7
and adjust the H GAIN conirel for a trace of convenient
length, Center the ftrace by means of the CENTERING

controls,

2. Turn the ¥ CAL contrel 1o iis extreme counterclockwise
position. If the trace has moved vertically from the center of
the screen, recenter with the V CENTERING control.

3. Turs the ¥ CAL conwrol to its extreme clockwise posi-
tion. If the trace has moved from the center of the screen,
recenter by adjusting the vertical balence control (R15) fo-
cated on the rear apron of the instrumen: chassis (Figure
188},

4. Bepeat steps 2 and 3 uutil there is 2 minimum of
vertical movement of the trace when the V CAL contyol is
rotated over is enmtire range.

Preliminary Adjusimenis

The serviceman should make the following preliminary ad-
justmenis hefore proceeding to the fnal adjusirents following
this section,

1. Remeve the chassis of the instrament from the case, con-
nect the power cord to an ac ou_ﬁ.!et supplying 117 volis at
5060 ¢ps, and. twrn the INTENSITY control from its “OFF”
position.

2. Allow 15 minputes for the instrument te warm up.

3. Adjest R18 for a screen-grid voltage of 150 volis on tubes
V1 and V2. (Measurements should be made between pin 6
and ground.) CAUTION: Bemove power from the instrament
when adjusting slide resistor B18 (Figure 184).

4. Adjest the vertical balance control {H15}, following the
procedure ocutlined above under “Amplifier-Balance Adjust-
ment”,

5. Connect the plates (pin 5) of V1 and V2, shonting across
the load resistors B20 and B2I, and adjust Ri9 for 72 to 80
volts between these plates and grownd. CAUTION: Remove
power from the instrument when adjusting slide resistor K19
{Figure 184). .

6. Connect the plates (pin 5} of V3 and V4, shorting across
the load resistors of these two tubes, and adjust B2Z5 for 200

PRGBE TP HEX. NUT PROBE HOUSING

SET SCREW

ELECTRICAL
SCOTCH TAPE

PROBE HNTERNAL ASSEMELY

Figure 178, Exploded Wiew of WG-216
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Figure 18A. S%ide View of WO-57A Chassis

volts between the plates and ground. CAUTION: Remove
power from the instrument when adjusting slide resistor H25
(Figure 18A).

7. I necessary, repeat steps 3 to 6 in order to ohiain voltages
indicated.

8. Remove the shorts connecting the plates of V1 and V2 and
the plates of ¥3 and V4

9, Adjust the astigmatism-azdjnst contrel (R41} and the
H CENTERING contrel (B42) for a voliage of 200 volts
between each of the plates of the herizontal amplifier mbe
(¥6) and greund.

10, Adjust the second-ancde-adjust contrel (B59) for a volt-
age of 200 voles betwesn pin O of the cathede-ray tube (V7)
and ground.

Yertical-Attenuator Adjustments

1. Feed a 5000-cps square wave into cither V INFUT ter-
minal, and set the V RANGE switch on *0.1” and the ¥V CAL
contrel for minimum gain. Note the shape of the square wave
on the oscilloscope screen.

2 St the V RANGE switch en “0.3” and adjust C6 umtil
the square wave closely approximates that noied in step 1.

3. Repeat step 2 for the following positions of the V RANCE
switeh, adjusting the corresponding capaciters for as close an
approximation of the square wave observed in step 1 as
possible:

Position Capacitor
e _! ‘!}3’) CS
307 4

Maintensnce

Figure 13B. Bodtom View of W.574 Chassiz

Position Capacizor
“}.9” CS
5&30?7 Cz

Sweep-Oacillator Adjusiments

1. Feed a 50-ke square wave or sine wave inte the vewiical
amplifier and adjust the oscilloscope controls mmtil ten cvcles
appear on the screen of the cathoderay wbe. Adjust 023 fox
the best horizontal lisearity en the oscilloscope screen.

2. Feed 2 33-ke squave wave or sine wave inte the vertical
amplifier, and set the SWEEP RANGE selecior and the
PHASE ADJ/SWEEF VER contrel for the highest sweep
frequency. Adjust 033 for a single cycle on the oscilloscope
screen,

3. Remove the input signal,

4. Feed a composite picture signal from a television receiver
into the vertical amplifier of the oscillescope. I the sync pulses
are positive-going, or up, turn the SYNC/H 3EL swiich to
“INTH47 position; ¥ the sync pulses are negative-geing, or
down, wrp the SYNC/H SEL switeh to “INT—7 position.

5. Tugn the SWEEP RANGE selector 1o “TV/H” position.

6. With the SYNC ADJ contrel advanced approximoately 157
from its minimuom position, adjust the TV/H.adjust contrel
(R53} until two cycles of the horizontal sync pulse are sta-
tionary on the oscilloscope screen.

7. Repeat steps 4 o & for the preset vertical adjustment,
wurning the SWEEP BANGE selector 1o “TV/V” position and
adjusting the TV/V-adjust control (B54) for twe cyeles of the
vertical sync pulse.

923{



