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Safety Precautions

High-Voliages are dangerous! Always cbserve the
following precautions:

I. Do not werk alone. Another person should be
present io remove power and apply resuscitation in
case of accident.

2. Avoid close proximity to high-voltage points, If
you are unfamiliar with the equipment, find out whers
the high-voltage points are located. Remember that
high voltage may appear at unexpected points in de-
fective equipment.

3. Power should be removed from high-voltage
points, if possible, before the test leads are connected.

4. If it is impractical to turn power off, make sure
that the ground clip of the test equipment is securely

atiached. Keep fingers far back from probe tip. Avoid
contact between any part of the body and ground.
Obtain dry insulating material to stand on, if floor is
not insulated. Do not lean against equipment racks,
metal bulkheads, or any object which can provide =
ground,

5. Short-circait all filter capaciiors, if possible, be.
fore attaching test leads.

6. Never use leads with broken insulation.

7. Always disconnect test leads immediaiely after
measurament is completed,

8. Do not connect ground lead of the WO-56A to
a high-voltage point! The ground lead of the instru-
ment is connecied internally to the case,
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General Description

The RCA WO-56A Cathode-Ray Oscilloscope fea-
turss a frequency range, a square wave response, and a
sensitivity which provide waveshape reproductions of
unusual accuracy and clarity on its seven-inch screen.
Designed with a view toward practical applications in
television servicing, the W-56A provides facilities
which allow the rapid, accurate. and efficient trouble-
shooting of television receivers. This mstrument has a
sensitivity of 10.6 rms millivelts per inch. The {re-
quency response ol both the vertical and horizontal
amplifiers from 0 to 500 ke is within 2 db down from
maximum response; the {requency response from O to
I Me is within 6 db down from maximum response.

The vertical and horizontal amplifiers of the WO-56A
are electrically identical. Each amplificr consists of
three push-pull stages of amplification, a feature which
provides high deflection sensitivity with good stability.
The trace can be expanded to approximately three times
the diameter of the screen and centered on any portion
{or examination of waveshape details. The use of push-

pull stages also reduces astigmatic distortion, thus pro--

ducing a uniformly sharp trace over the entire useful
area of the screen.

Both the vertical and horizontal amplifiers are de-

signed to provide low-frequency response flat down to
de, a feature which not only allows amplification of the
ac component of a zignal but of its de component as
well. Low-frequency square-wave response, essential to
cotrect sweep alignment, is assured. High-frequency
square-wave response up 1o at least 100 ke insures faith-
ful reproduction of blanking and pulse waveshapes. A
squars-wave response with negligible tilt and overshoot
provides a reliable display of sync-pulse, vertical- and

horizontal-deflection, video-amplifier, and composite-

telovision waveshapes. Frequency-compensated step
and vernier attenuators mainiain response independent
of changes in gain.

Both peak-to-peak and dc voltage measurements can
be made directly from the screen of the WO-36A. A
voltage for calibrating either the vertical or horizontal
amplifier is available at a panel terminal.

The sweep, or time-base, oscillator produces a linear
sawtooth voltage with an extremely fast retrace, furiher
insuring faithful waveshape reproduction. This oscilla-
tor is of the Potter type, with a range of 3 to 50,000
cycles per second. Two preset sweep frequencies of 30
cps and 7875 cps speed up signal tracing and troubls
shooting in television rf, deflection, and video circuits,

The sweep oscillator can be synchronized by an inter-
nally supplied voltage of power-line frequency, by an
externally supplied sync voltage, or by a voltage which
is either positive or negative in direction and which is
internally selected from the vertical amplifier. This
feature insures a steady pattern on the oscilloscope
screen. When the sweep osciilator is synchronized wiih
the line voltage, the phase control can be used to center
any portion of the waveshape on the oscilloscope sereen,

A phase-controlled sinusoidal sweep of powerline
frequency, essential in sweep-alignment applications,
is available internally; its phase can be adjusied by
the phase control. This arrangement eliminates the
need for an external phase-controlled line-voliage
source,

The seven-inch cathode-ray tube gives a large, clear
display for accuracy in alignment applications. The
metal shield which surrcunds this tube greatly miui-
mizes hum pickup, thereby eliminating the necessity of
carefully arranging sets and equipment on the sexsica
bench to avoid hum deflestion. A retractable light
shield and a green calibrating screen reduce ambient.
tight reflections on the face of the cathode-ray tube.

Although designed primarily for television servicing,
the W{-56A can be used in industrial applications as
well as in the usual oscilloscope applications, such as
waveshape analysis, adjustment of radio receivers and-
transmitters, determination of peak-to-peak and inetan-
taneous voltages. and tracing of vacuum-tube character-
istics. For information on the application of the W{-
56A to unusual industrial processes, vou are invited
send the details of your application to Commercial ¥n-
gineering, Radio Corporalion of America, Harrison,
New Jersey.



Specifications

Eleectrieal
Frequensy Response:
Veritlcal and Horizontal Amplifiers:
From @ 1o 500 ke
within 2 db dewn {rem maximum responsa
From 0 to 1 Me
within 6 db down frem maximuam respense

Inpuat Besistancs and Capacitagnes:
Vertical Amplifer:
Without cable and probes......1 megohm shunied by 30 sef
With Divect Probe & Cable WE-218
1 megohm shunied by 75 pnf
With Lew-Capacitance Probe W(3-216A
} megohm shanted by G.5 paf
Horizontal Amplifier:
Without cable and probes. . 1T megohm shunted by 35 pef
Syne Input:
Without cable and probes.. . 1 megohm shunted by 35 npf
Deflection Sensitivity:
Vertical Amplifier:
millivolts per inch

TS -
With [Hrect Probe & Cable WE-218 . JEERN 30.0

With Low-Capacitance Probe WG-216A.. 106 66
Horizontal Amplifer:
Without eable and probes.. .. 212 0.0

Sweep-Cirendt Fregqueney

Vartable .

.3 oeps o 30000 cps
30 eps

IBT5 ops

positinn...

TV /HY positien..

Preset. ...

Maximum Inpat Voltage:

With no ac present...._

e TG volis de
With 400 volts de present. .

. 600 volts res

Power Supply:
Voltage Rating ...
Frequency Bating ..
Power Consumption ...

C 1053125 volts
5060 eps
63 watts

Tube Complement:

4 RUAGBHG, 5 BCA-IZAUT, 1 RCA-6X4, | RCAIVZ,
1 RCATIPL

Mechanical
Dimenstons:
Meight . 13% inches
Depth . 1695 inches
Weighs ... eevriemevieei e Lapprox.) 31 pounds

S lue-gray hammeroid case

Fimish ... ..
lanod!zed satin aluminem panels

Lobles and Probes Supplied with the WO.584

5y
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installation

To install the W0-564 Cathode Ray Oscilloscopa
for operation. the fsllowing procedurs should be
fellowed: -

i. Remove the three screws from the back of the
case.

2. Remowve the chassis from the case by pushing
on the rear chassis apron through the hole provided
for the power cord at the rear of the case. :

3. Fasten the cathoderay tube in place by tight-
ening the clamp around the tube base.

4. Connect the power cord to an ac outlet supply-
ing 105-125 volts at 5060 eveles.

5. 5t controls and selectors as follows:

INTENSITY control {fully clockwise

V GAIN selector at position “307 on the AC range

YV GAIN vernier for minimurm gain

H GAIN selector at “LINE” pasition

H GAIN vernier for minimum gain.

6. Shart the interlock switch 5-6, located on the
rear apron of the chassis,

CAUTION: See “Safety Precautions”.

7. Allow at least 15 minutes for the instrument to
warm up.

8. Center the line by means of the V CENTER
and H CENTER contrels. {(Refer te section on
Function of Controls and Terminals.}

9. Focus the spot with the FOCUS control.

10. Loosen the clamp around the mbe hase.
Orient the tube so that the trace is in a horizontal
plane.

11. Retighten tube hase clamp.

12. Place the shield of the cathode-ray tube in
forward position, and fasten in place with wing nut.

'13. With pressure applied only on the corners
of the front panel, install the chassis in its case.
Replace the three screws at the back of the case,

&

14. Place the green graph screen in place. It
fits in the rubber ring around the face of the
cathode-ray tube. ’

Operation

General

To install the WO-56A for initial cperation, follow

the procedure eutlined in the “Justallation” section.’

For subsequent operation. connect the power cord at
the rear of the instrument 1o an ae outlet supplying
105-125 volts at 50-60 cycles: set the H GATN selector
to “SWEEP” position; and adjust the H GAIN vernier
to s center position, approximaiely. Turn the IN-
TENSITY control clockwise from “OFF” position, and
allow 15 minutes for the instrument to warm up.

In order 1o derive the most profitable wse from the
W(-56A Cathode-Ray Oscilloscope, the operator should
refer to the section on “Functions of Coentrols, and
Terminals” and work the various coutrols until he is
thoroughly familiar with the location and function of
each conirol and terminal,

Calibration of Vertical Amplifier

When the instrument is to be used as a voltmeter, the
vertical amplifier should be calibrated according to
the following procedure: '

1. Connect the WG-218 Direct Probe and Cable

to the V INPUT terminal and the Ground Cable to a

NI terminal.

2. Connect the probe of the WG-218 to the 3V
P-P terminal.

3. Set the V GAIN selector on either “3” AC or
“3” DC and adjust the V GAIN vernier untif one
inch of vertical deflection is obtained on the ascilio-
scope screen.

4. Disconnect the cable from the 3V P-P terminal.
NOTE: Do not touch the V GAIN vernier while
voltage measurements are being made. Gtherwise
the vertical amplifier will have to be recalibrated,

5. Connect the Pirect Probe and Cable and the

Ground Cable across the voltage to be measured and
set the V GAIN selector for a econvenient vertical
deflection.

The peak-to-peak voltagze at the probe tip is the
V GAlIN-selector setting multiplied by the number of
inches of vertical deflection. When a sine-wave voltage
is being measured, the above value can be muliiplied
by .354 to give the tms voltage.

The WG-216A Low-Capacitance Probe may also be
used for voltage measurements. The procedure is the
same, except that the results obtained above are multi-
plied by 10, in order to compensate for the grester
signal attenuation of the WG-216A.
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FOOUS contrnl — Adjusis sharpness
of pattern on CRT scresn. Normally
requires adjustment when setling of

INTENSITY control has been changed.

&

V GAIN selector—Conirols degree of
attenuation of input voltage to vertical
amplifier. This conirol is marked {for
Loth ac and de voltages. To determine
amplitude of signal vollage when ver-

tical amplifier has heen calibrated,
. N . o 2
muliiply ¥V GAIN selector selting by (2.9 2 2]
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Functions of Conirols and Terminals

INTENSITY control-—Has two func-
tions; applies power to the instrument
when wurned clockwise from “OFF”
posiiion, and contrels the iniensity of
the spot on the CRT screen.

'
0600
[ (o)

H CENTERING conirel — Adjusts

horizontal position of frace,

total deflection in inches, When Direct
Probe and Cable WG-218 is used, at

tenuation is as indicated below for each

selector position.  When Low-Capaci-
tance Probe WG-216A is nsed, attenua-
tion is ten limes as great as indicated

below,

Position “.037 — Zero  aitenuation.

Signal voltage atienuaied 1 to 1.

Position “3” — Signal voliage at-
tenuated 10ts 1.

Pasition

¥3" . Bignal veltage at-

tenuated 100 to 1.
Position 307 — Signal voltage at-
tepnaied 1000t 1.

H CENTERING control — Adjusts

horizonial position of irace.

YV GAIN vernier—Permits conlinuous
adjustment of vertical-amplifier gain.
Use with V GAIN selector to adjust
trace height to desired value. See “(ip-
eration” seciton for calibration proce-
dure.

logoe
o O

=]

B GAIN selector—Has three func.
t1oms, as indicaied below:

{11 Controls degree of atienuation
of input voltage to horizontal amplifier.
This control is marked for both ac and
de voltages. Attenuation is as indicated
below for each selector position.

Position “03" — Zerc  aitenuvation,
Signal voltage atienuated 1 to 1.

Position “.37 — Signal voliage ai-
tenuated 10 to 1.

Position “3” — Bignal voliage at-
tenuated 100 to 1.

Position “307" . Signal voltage at-
tennated 1000 10 1.

{2} When an internal linsar sweep
is desired, sel this control 1o “SWEEP”
position.

Position “SWEEP” — Applies plate
voltage to sweep oscillator tube, and
couples output of sweep oscillator to
input of horizontal amplifier.

{3) When sipusoidal sweep of
power-line frequency is desived, set this
control to “LINE" position.

Position “LINE"—Applies sinusoci-
dal voltage at power-line frequency to
horizontal-amplifier input,

NWOTE: The outer knoh of sach of the four daal contruts is the selector control; the inner knob

s the vemnier ¢unirol.

e

H GAIN vernier— Permils continuous
adjustment of horizontal-amplifier zain,
Ese with H GAIN selecior to adiust
horizontal trace to desired width.

“TV/V7 and “TV/H7
sweep frequencies of 30

Functions of Controls and Terminals

SWEEP selector—Selects {requency
band of sweep oscillator. Positions

give preset

cps and 7875

eps. respectively, for viewing vertical-

and horizontal-deflection-circuit wave-

shapes, sync-separator waveshapes, and

composite television signals,

SWEEP vernier—Provides continu-
ous control of sweep frequency over

bands selected by SWEEP selector.

the horizontal amplifier
GCAIN selector is set at

PHASE centrol Contrels the phase

of the sinusoidal sweep voltage fed o

when the H
“LINE” post-

iion, and conirols the phase of the kne-
frequency voltage used to synchronize

the sweep oscillator when the SYNC
selector is at “LINE” position and the

H GAIN selector is at “SWEEDP” posi-

flon.

SYNC selector—Selects syne voliages
for sweep oscillator.

Position “INT—"—35elects synchro-
nizing voltage from vertical amplifier.
Sweep-irace fivback starts during nega-
tve-going excursion of voltage applied
to vertical amplifier.

Position “INT--"—8elects synchro-
nizing voliage from vertical amplifier.
Trace fiyback starts during positive-go-
ing excursion of voltage apphied to
vertical amplifier.

Position “LINE"—Selects synchro-
nizing voltage from power supply.
Sweep oscillater synchronized with
power-line frequency. When the SYNC
selector is in “LINE” position and the
H GAIN selector in "SWEEFP” position,
the PHASE coutrol can be used i ad-

SYNC termpinal - An external syn-
chronizing voltage can be applied at

this terminal.

)
S—Fe

el

§C Qo

H INPUT terminal-—The voltage to
be applied to the horizontal amplifier
is introduced at this terminal.

GND terminals — Are directly con-
nected to the chassis of the oscille-
scope; serve as & common geound for
the W3-36A and the chassis of the

equipment under test or associated fesi

instruments.

just the phase of the sweep voltage with
respect to the inputl veltage,

Position "EXT" —— Feeds exiernal
syne voltage apphied at SYNC terminal
to sweep oscillator,

SYNC vermier—Controls amplitads
1

of synchronizing voltage applied to grid

of sweep oscillator. Adjust to minimum
setting necessary io lock patiern in g

stationary positicn on the CRT sereen,

Y INPUY terminal—The voltage to
be applied to the vertical arplifier is
introduced ai this terminal through the
Bireci Probe and Cable WG-218. When
the ¥ GAIN selector Is on ifs ac posi-
tions, the signal is applied to the ver
tical amplifier through a blocking ca-
acitor: when the V GAIN selector is
on its dc positions, the signal is applied
directly to the vertical amplifier,

3V PP terminal—Internal calibrat-
tog voltage is available at this terminal.
Ses “Operation” section for calibration

procedure,




Applications

Applications in Television

Analyzing Composile Television Waveforms

The successful servicing and maintenance of modern
television receivers requirss technigues not usually
emploved in the servicing of the less intricate cirenits
found in broadcast and short-wave receivers. Fore-
maost in these new technigues is the analysis of televi-
sion waveforms, such as syne pulses, deflection wave-
forms. compuosite video waveforms, ete., and from that
analysis, the step-by-step tracing of a waveform fault
to the defective component producing it. Probably
the moest mportant waveferm encountered in television
service work is the composite video waveform consist-
ing of the video signal, the blanking pedestals, and
the sync pulses. Two photographs of the composite
video signal are shown in Figure 1. Thess photographs

Figure TA. Horizental Synz Pulse

Figure 18, Vartical Sync Pulse

are actual oscilloscope traces of what the composite
video signal looks like as it proceeds through the video
amplifiece of a television receiver.

The television serviceman should devote some thme
to the study of such waveforms by setting up a iele-
vision receiver known to be In good operating condi-
tion, and noting the waveferms on the WO-56A Oscillo-
scope al various peinds in the video amplifter. The

traces shown in Figure 1 are obtained on the W(.564
Oscillozcope as follows:

1. Tune the televizsion veceiver to a television
signal.

2. Rotate the INTENSITY control on the oseillo-
scope  clockwise to turn the instrument on, set the
H GAIN selector to “3WEEP” pesiton, and adjust
the H GAIN vernier for a horizontal line of con.
venient lengih. Set the INTENSITY and FOCUS
controls for the desired brightaess and best focus.

3. Connect the WG-218 Direet Probe and Cable
supplied with the instrument to the V INPUT
terminal and attach the WG-216A Low-Capacitance
Probe to the probe end. Connect the ground cable
to the television-receiver chassis, and the WG-216A
to the signal-grid terminal on the socket of the pic.
ture tube. (The picture itwbe in the receiver need
not be in its socket for this test.)

4. Bet the V GAIN selector on an AC position
and adjust the ¥V GAIN vernier control for a patiern
of convenient height. Set the SYNC selector on
FINT A7 or “INT—7",

5. In order to chtain the horizontal sync pulse
on the oscilloscope screen, proceed as follows:

a. Set the SWEEP selector at *“TV /H” position.

L. Carefully rotaie the SYNC vernier control
until the pattern shown in Figure 1A s ob-
tained on the oscilloscope screen. NOTE: To
avoid distortion of the pattern, always use
the mintmum setiing of the SYNC vernier
necessary te hold the patters still.

6. In order to obtain the vertical syne pulse on
the oscillescope, the procedure io he followed is the
same as that in paragraph 5 ahove, except that the
preset “TV/V™ pesition of the SWEEF selector is
used instead of the “TV/H” position. The pattern
will resemble that in Figure 1B.

To afford practice in tracing and ohserving the video
sigmal. place the WG-216A Low-Capacitance Probe at
various pomts in the video-amplifier circait. The
vscilloscope conirels should be manipulated until the
operation of the instrument is completely understood,
for in the hands of an experienced operator, the
WO-56A Oscilloscope is a valuable ielevision service
ool

A chart showing the effecis of different circuit faults
on the horizental sync pulse is shown in Figure 2.
The chart alzo shows the effects of these faulis on the
overall frequency response of the receiver, and upon

2 10 -
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5 Signal Tracing in Video Amplifiers

NORMAL CIRCUIT HORIZONTAL | OVERALL FREQUENCY |EFFECT OM
HORIZONTAL FAULT PULSE RESPONSE OF FICTURE
PULSE DISTORTION RECEIVER
HORMAL L ' /‘"““\ FICTURE
CIRCUIT MORMAL
LOSS OF HIGH /i /r\ LOGSS OF
FREQUENCIES \‘ PICTURE DETAIL
'J . ,/ —
EXCESSIVE ; FINE VERTICAL
. HIGH-FREQUENCY| . BLAGK & WHITE
5 RESPONSE, ‘, smmnongsﬁiil.;
MNON-LINEAR LOWING &
PHASE SHIFT A CHANGE 134 PIC-
g -"'/ P\'k TURE SHADIMG
LOSS OF LOW CHANGE IN SHA-
FREQUENCIES DiMNG OF LARGE
{IN THE RANGE PICTURE AREAS;)
ABOVE 15 OR . SMEARED PG
20 Kc) PICTURE SOUND TURE.
\ CARRIER CARRIER

Figure 2. Sync-Pulse Distortion

the picture observed on the picture tube. As experience
with the pscilloscope is acquired, the television service-
man will be able rapidly to analyze cireuit faults from
the characteristics of the composite signal noled on
the sscilloscope.

Signal Tracing in Video Amplifiers

The method of tracing a signal through the video
amplifier of a television receiver is analogous to ihe

TG

e RE ANDF
AMPLIFIERS

method used in tracing an audio signal through the
audio amplifier of 2 broadeast receiver. However, he-
cause of the wider band of frequencies handled by
video amplifiers, greater care must be used 1o avoid
changing the response characteristics when the gseillo
scope probe is applied to the clrowit under test,

A schematic diagram of a typiral video amplifier,
togather with the escilloscope probe connections nsed
in signal tracing, s shown in Figure 3. The receiver

e ey
TELEVISION RECEIVER BCTURS TUBE
TUNED TO TELEVISHON SIGMAL GRID
SIGNAL

VIDED
GUTPUT

15T
VIDEQ

Eigure 3, Video-Amplifier Test Setup
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and the oscilloscope should be set up and operated as
explained in the foregoing section on composite signal
waveform anmalysis. The ¥ GAIN selector should be
sel on an AC position.

The composiie signal first appears across the pice
ture-detector load; in Figare 3, the oscilloscope cables
are shown connected at this peint. If the waveform
does not ook ke the waveform of Figure 1, or if the
signal is szhsent, then the fauh is ahead of the detector
load. i the signal is present and normal in waveform,
then the probe can be moved forward stage by stage,
toward the picture tube. In going from grid to plate
of euch tube, the signal should appear amplified and
inverted, although the waveshape remains otherwise
unchanged. When the signal deviates from normal
ithen the fault is isolated to a stage where the deviation
occurs, and a shuple voltage and resistance cheek or
tube check is usually enocugh to locate the defective
component. Peaking-coil faulis are usually evidenced
by a change in the shape of a horizontal sync pulse;
Limiting in a stage is evidenved by compression of the
syne pulse, or the “whates™ of the signal, or both, {See
Figure 4.}

NORMAL
SYNC PULSE

SYNC FULSE
COMPRESSION
CAUSED BY
LIMITING

N o
WHITE
SATURATION
CAUSED BY
LIMITING

Figure 4. Sync-Pylse Compression

Whenever possible, the WG-216A Low-Capacitance
Probe should be used for video-amplifier signal trac-
ing hecause of the low input rapacitance and conse-

gquent negligible loading of this probe. However. this

RCA Caihmi.e-Ray Dseilloseope W64

probe attenuates the signal by a factor of ten, so that
the direct probe may prove to be more useful in low-
level stages. The capacitance of the direct probe loads
the circuil 1o which it is attached, thus decreasing
slightly the high-frequency input to the oscilloscope.
The effect on the wavelorm observed on the escillo-
scope is a shight rounding of the horizental syne-pulse
leading edge. After a little experience, the television
serviceman will be able to differentiate between dis-
tortion of the horizonial syne pulse due to a fauliy
circuit, and the slight rounding of the pulse caused by
the direct probe. I the probe is placed st the cathode
of one of the video-amplifier tubes and the cathode
resistor is unbypassed, the circuit response will be
unaffected, and the sync pulse may be cbserved as it
appears in the cirouil.

Signa! Tracing in Syne and Deflection Circuits

Loss of picture synchronization is quickly and
easily traced 1o its source with the WO-56A Oscillo-
scope by viewing the waveforms fouad in the TV syne
and deflection circuits. A block diagram of a typical
elevision-receiver syne and deflection circuit is shown
in Figure 5. The various waveforms appearing on the
diagram ilustrate the waveforms which should be
seen as the probe is moved from the input of the sync
separator to the peints indicated in the horizontal and
vertical oscillators. These waveforms will differ in
receivers of different make, but the signal-tracing pro-
cedure will temain the same. Some manufacturers in-
chide, in their ielevision service notes, photographs or
diagrams of the waveforms to be expected at various
points in the circuit. In this case, the signal tracing
provedure is simple; merely compare the diagrams
with the waveforms aciually seen on the oscilloscope
to determine the location of the fault.

Faulis in deflection are traced in the same manner
as are faults in synchronization. The probe is placed
first at the horizontal or vertical escillator to determine
whether or oot it is operating, and, if so, the signal is
traced through the discharge tube o the deflection
cutput stage and finally the deflection plates {or eoils,
il electromagnetic deflection is used)}. Here, as in the
tracing of syne signals, the serviceman must understand
the functions of the cirevils under lest in order to
interpret  property the waveforms observed on the
ostilloscope.

CAUTION: 1In moders television recelvers, very
hgh pulse voltages, often several thousand volts, exist

in deflection circuits. See “Maximum Input Voltages”

under Specifications above.
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Figure 5. Signal Tracing in 3ync ond Deflection Circuits

Measuring Peak-to-Peak Voliages

Often, in signal tracing, it is oecessary 1o know the
peak-lo-pesk voltage of the wavelorm cbhserved on the
oscilloscope. This may be necessary to determine
whether eor nol a video stage is operating with suffi-
cient gain, for example, or to determine whether or not
sufhicient syne signal exists at the defleciion oseillators.
The procedure for making voltage measurements s
given under “Calibration of Vertical Amplifier”.

Aligning PicturedF Circuits

Because of the unusual shape of the picture-if ampli-
fier response curve, visual alignmﬁnt is required. In
addition 1o the WO-50A Oscilloscops, a2 sweep gen-
erator. such as the RCA WR-59B Television Sweep
Generator, and a marker oscillator, such as the RCA
WH-39B Television Calibrator, are needed. The setup
i as shown in Figure 6. The manufacturer’s service

notes should be copsulted lor alignment lustractions,
but a general alignmeni procedure is as follows:

1. Set up the equipment as shown in Figure G
Tune the sweep generator lo sweep the picture-if
frequency.

2. 1f the sweep geuerator uses a sinuscidal sweep
of line frequency, set the H CAIN selector on
“LINE”, and adjust the PHASE contrel to give a
single pattern on the oscilloscope screen. I the
sweep generabor uses a sawlooth sweep, feed ihe
sweep-veltage outpui of the geverator to the heri-
zontab-nput terminals on the oscilloscope and set
the H GAIN selector to a position which will give

a horizontal deflection of convenient lengih.

3. Adjust the tuning adjustinents in the if ampli-
fier to give a curve like that shown in Figure 7,
With the WHK-398 Television Calibrator, check the

(Continued on Page 18)
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