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SEGUIOW 1

SPECIFICATI

The Type 543 Oscilloscope is a laboratory-type instrument well
suited to oscilloscope applications involving fast-rise pulses and
transients. Plug-in preamplifiers are used in the vertical-deflection
system, permitting the instrument to be used in many specialized
applications.

VERTICAL-DEFLECTION SYSTEM

Characteristics of Plug-In and Type 543 Combinations.

TABLE 1-1

ONS

DEFLECTION FACTOR *INPUT
PLUG-IN ~ (Calibrated) PASS BAND RISETIME  |CHARACTERISTICS
~ Type A | 005v/cmto 20 v/em | dcto 20me 0.018 usec 47 ppuf, 1 meg
T B 0.05 v/cm to 20 v/cm dc to 20 mc 0.018 pusec 47 nuf, 1 meg
I'Pe 5 mv/cm to 0.05 v/em 5cpsto 12 me 0.03 usec 47 pupf, 1 meg
Type CA 0.05 v/cm to 20 v/cm dc to 24 mc 0.015 psec | 20 ppf, 1 meg
dc to 350 ke at
1 mv/cm, in-
Type D 1 mv/cm to 50 v/cm e e 2 47 upf, 1 meg
- mc at 50 v/cm
0.06 cps to 30
kc at full gain,
Type E 50 pv/cm to 10 mv/cm incr‘:m‘i’nggm' 47 ppf, 1 meg
| 60kcat0.5v/cm
Type G 0.05 v/cm to 20 v/cm | dc to 20 mc 0.018 usec 47 put, 1 meg
Type H 0.005 v/cm to 20 v/cm dcto15me 0.023 pusec 47 ppf, 1 meg
Type K 0.05 v/cm to 20 v/cm ~dc to 30 mc 0.012 usec 20 ppf, 1 meg
T L 0.05 v/ecm to 20 v/cm dc to 30 mc 20 ppf, 1 meg
ype 0.005 v/cm to 2 v/cm 3 cps to 24 mc 0.015 usec | 20 puf, 1 meg

*Characteristics at the input connector to the plug-in.
The Type P410 probes furnished with the Type 543
will reduce the 47-puf input capacitances to 11 puf

SPECIFICATIONS — TYPE 543

and the 20-uuf input capacitances to 8 uuf.
put resistance in all cases is increased to 10 megohms
when a Type P410 probe is used.

The in-
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Oscilloscope Amplifier
Risetime—0.01 usec.
Linear Deflection 4 cm.
DC coupled.

Delay Line
Balanced Network,
Signal Delay 0.2 usec.

HORIZONTAL-DEFLECTION SYSTEM

Sweep Rates

Twenty-four calibrated sweep rates from 0.1
pusec/cm to 5sec/cm. Accuracy typically within
1% of full scale; in all cases within 3% of full
scale.

Continuously variable sweep rates are available
from 0.1 usec/cm to 12 sec/cm.

Magnifier

Six degrees of sweep magnification are provided:
2,5,10, 20, 50 and 100 times.

Accuracy within 5% when the magnified sweep
speed does not exceed the maximum calibrated
rate of 0.02 usec/cm.

Unblanking
DC coupled.

Triggering Signal Requirements

Internal—2 mm of vertical deflection.
External—2 v to 50 v, peak-to-peak.
Frequency range—dc to 5 mc.
Synchronizing Signal Requirements
Internal—2 cm of vertical deflection.
External—2 v to 50 v, peak-to-peak.
Frequency range—5 mc to 30 mc.
External Horizontal Signal Input

Deflection factor—calibrated ranges of 0.1v,
1v,and 10 v/cm.

Continuously variable from 0.1 v to approxi-
mately 100 v/cm.

Frequency range—dc to 500 kc in the calibrated
positions.

Input impedance—approximately 45 uuf paral-
leled by 1 megohm.

OTHER CHARACTERISTICS

Cathode-Ray Tube

Type 1543 P2—P1, P7, P11 phosphors optional.
Accelerating potential—10,000 volts.
Vertical deflection factor—nominal 7 v/cm.

Horizontal deflection factor—nominal 30 v/cm.

Voltage Calibrator

Square-wave output at approximately 1 k.

Eighteen fixed voltages from .2 millivolts to 100
volts, peak-to-peak.

Accuracy—3%.
Output Waveforms

Positive gate of same duration as sweep, 30
volts.
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Positive-going sweep sawtooth, 150 volts.

A sample of the vertical amplifier signal with a
limited passband, 20 cps to 4.5 mc.

Beam-Position Indicators

Indicator lamps to show which way the beam is
off the screen if it cannot be seen.

Power Requirements

Line voltage—105v to 125v, or 210v to 250 v,
50-60 cycles.

Power—530 watts at 117 v line voltage with a
Type CA Plug-In Preamplifier installed.

Mechanical Specifications

Ventilation—filtered, forced air.
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Oscilloscope Amplifier
Risetime—0.01 psec.
Linear Deflection 4 cm.
DC coupled.

Delay Line
Balanced Network,
Signal Delay 0.2 usec.

HORIZONTAL-DEFLECTION SYSTEM

Sweep Rates

Twenty-four calibrated sweep rates from 0.1
usec/cm to 5sec/ecm. Accuracy typically within
1% of full scale; in all cases within 3% of full
scale.

Continuously variable sweep rates are available
from 0.1 pusec/cm to 12 sec/cm.
Magnifier

Six degrees of sweep magnification are provided:
2,5,10, 20, 50 and 100 times.

Accuracy within 5% when the magnified sweep
speed does not exceed the maximum calibrated
rate of 0.02 usec/cm.

Unblanking
DC coupled.

Triggering Signal Requirements

Internal—2 mm of vertical deflection.
External—2 v to 50 v, peak-to-peak.
Frequency range—dc to 5 mc.
Synchronizing Signal Requirements
Internal—2 cm of vertical deflection.
External—2 v to 50 v, peak-to-peak.
Frequency range—5 mc to 30 mc.
External Horizontal Signal Input

Deflection factor—calibrated ranges of 0.1v,
1v,and 10 v/cm.

Continuously variable from 0.1 v to approxi-
mately 100 v/cm.

Frequency range—dc to 500 kc in the calibrated
positions.

Input impedance—approximately 45 uuf paral-
leled by 1 megohm.

OTHER CHARACTERISTICS

Cathode-Ray Tube

Type T543 P2—P1, P7, P11 phosphors optional.
Accelerating potential—10,000 volts.

Vertical deflection factor—nominal 7 v/cm.

Horizontal deflection factor—nominal 30 v/cm.

Voltage Calibrator

Square-wave output at approximately 1 ke.

Eighteen fixed voltages from .2 millivolts to 100
volts, peak-to-peak.

Accuracy—3%.
Output Waveforms

Positive gate of same duration as sweep, 30
volts.
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Positive-going sweep sawtooth, 150 volts.

A sample of the vertical amplifier signal with a
limited passband, 20 cps to 4.5 mc.

Beam-Position Indicators

Indicator lamps to show which way the beam is
off the screen if it cannot be seen.

Power Requirements

Line voltage—105v to 125v, or 210v to 250 v,
50-60 cycles.

Power—530 watts at 117 v line voltage with a
Type CA Plug-In Preamplifier installed.

Mechanical Specifications

Ventilation—filtered, forced air.
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Fig. 2-1. Converting the power transformer from 105-125 volt operation
to 210-250 volt operation.

Fig. 2-2. Converting the fan motor from 105-125 volt operation to 210-
225 volt operation.
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EXPORT POWER TRANSFORMER

Transformer Primary

The instrument for which this manual was prepared is equipped with
a special transformer. The transformer has eight primary terminals
making possible six different input connections. The six primary con-
nections are shown in Fig. 1.
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Fig. 1. The power transformer has two extra windings permitting nom-
inal primary voltages of 110, 117, 124, 220, 234, 248 volt, 50 or 60 cycle
operation,
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SEGUIOW &

CIRCUIT
DESCRIPTION

BLOCK DIAGRAM

General

The Block Diagram shows interconnections of
the functional parts of the oscilloscope, except the
low-voltage power supply. Functions of the
switches are shown instead of their actual con-
nections.

Plug-In Preamplifiers

In the upper left of the Block Diagram is shown
the vertical-deflection system. The block labeled
“Plug-Ins” represents one of the plug-in preampli-
fiers available. Connections for power in and sig-
nal out are made through a multiple-contact mat-
ing plug and socket. Output from these units is
push-pull at low impedance.

Main-Unit Amplifier

The main-unit Vertical Amplifier amplifies the
signal and drives the delay line which terminates
in the vertical deflection plates. The trigger pick-
off circuits obtain a sample of the vertical signal
for triggering the sweep.

Delay Line

The balanced, 50-section delay line adds 0.2
microsecond of delay to the signal so the sweep
circuits will have time to get the cathode-ray spot
unblanked and sweeping before the signal reaches
the vertical-deflection plates.

Trigger Cathode Followers

The trigger signal from the main-unit amplifier
passes through two cathode followers. The first
applies the signal at low impedance to the trigger
amplifier and the second connects to the front-
panel VERT. SIG. OUT binding post.

®

Time-Base Trigger Circuit

The trigger circuits convert the triggering signal
into sharp negative triggers for triggering the
sweep-gating multivibrator. Triggers may be pro-
duced on either the rise or fall of the triggering
signal at a level determined by a triggering-level
control.

Sweep-Gating Multivibrator

The multivibrator turns on the sweep generator
through the on-off diodes, and genc ates the crt
unblanking pulse when it is switched from its
quiescent state. The sharp negative-going trigger
signal from the trigger circuit trips the multi-
vibrator, which thereafter stays in the second state
until the sweep generator reverts it to its quiescent
state.

Miller Runup Circuit

The sweep generator is a Miller integrator that
produces a positive-going sawtooth about 150
volts peak-to-peak. The sweep generator turns it-
self off when it reaches a prescribed level deter-
mined by the sweep-length control, by transmit-
ting a signal through the trigger-holdoff circuits
to the sweep gating multivibrator.

Holdoff Circuit

The trigger-holdoff circuit transmits the sweep
turn-off signal to the multivibrator and briefly
holds off subsequent trigger signals from starting
the sweep again until all parts of the circuit have
reached their quiescent states.

Sweep Lockout Circuit

The sweep lockout circuit permits the sweep-
gating multivibrator to turn on the sweep gen-

CIRCUIT DESCRIPTION — TYPE 543 4-1



erator for one sweep when the next trigger pulse
arrives; subsequent trigger pulses are locked out
...prevented from starting a sweep ... until the
circuit is reset.

Horizontal Amplifier

The horizontal amplifier converts the sawtooth
output of the sweep generator into push-pull out-
put at low impedance at the level required to
sweep the beam across the crt screen. The ampli-
fier gain can be increased up to 100 times for
sweep magnification. The horizontal-positioning
control operates in this circuit.

Unblanking

The sweep-gating multivibrator generates a
positive-going unblanking pulse at the same time
it furns on the sweep generator. The positive pulse

is transmitted by means of two cathode followers
through a floating high-negative-voltage supply
to the control grid of the crt.

External Horizontal Amplifier

The external horizontal amplifier provides a
means of using external sweep voltage. It includes
a fixed attenuator and a variable control. Choice
of internal or external sweep can be made by
means of a horizontal display switch. The sweep-
magnifier circuits cannot be used with external
sweeps.

Calibrator

The calibrator has no internal connection to the
vertical-amplifier system. It consists of a symmetri-
cal multivibrator with a cathcde-follower output
tube whose cathode resistor is a precision voltage

divider.

VERTICAL DEFLECTION SYSTEM

General

The dc-coupled, push-pull, main Vertical Ampli-
fier provides the necessary gain to drive the Delay
Line and the vertical deflection plates of the crt.
The main units of the Vertical Amplifier are the
Input Amplifier stage V1014 and V1024, the cath-
ode follower stages V1033 and V1043, and the
6-section Distributed Amplifier output stage. Other
circuits of importance are the Trigger Pickoff
Amplifier V1054 and V1064, the Trigger Pickoff
C.F. V1223B, the Vert. Sig. Out C.F. V1223A, and
the Indicator Amplifiers and Lamps, V1084A and
B1083, and V1084B and B1087, respectively.

Input Circuit

The signal input from the plug-in unit is coupled
through terminals 1 and 3 of the interconnecting
plug to the grids of the Input Amplifier stage.
R1027 varies the cathode degeneration, and thus
sets the gain of the stage to agree with the Pre-
amplifier’s front-panel calibration when the VARI-
ABLE knob is in the CALIBRATED position.

The Input Amplifier is coupled to the Distributed
Amplifier by the cathode followers V1033 and
V1043. The cathode followers isolate the Dis-
tributed Amplifier from the Input Amplifier, and
provide the necessary low-impedance drive for
the Distributed Amplifier's grid line.

4-2 CIRCUIT DESCRIPTION — TYPE 543 ®

High-frequency compensation for the Input
Amplifier is provided by the variable peaking
coils L1014 and L1024. Variable inductors L1036
and L1046 provide additional peaking at the very
high frequencies.

Ovufput Stage

The output stage is a é-section Distributed
Amplifier. The tapped inductors in the transmis-
sion line, between each grid and between each
plate, isolate each section from the capacitance
of the adjacent sections.

The input signal for each tube is obtained from
the grid line, which is driven by the cathode fol-
lowers V1033 and V1043. The amplified signal at
eoch plate, fed to the plate line, becomes an
integral part of the wave traveling down the line
toward the deflection plates.

The vertical signal is delayed 0.2 microsecond
between the input to the grid line and the vertical
deflection plates. This delay insures that the very
“front"" of fast vertical signals can be observed.
About 0.015 microsecond of the total delay time
occurs in the Distributed Amplifier; the remain-
ing 0.185 microsecond occurs in the Delay Line.

The tapped inductors between each section of
the Distributed Amplifier provide about 0.003
microsecond of delay. By making the delay time




in the grid and plate lines equal, the signal arriv-
ing at each plate, through the electron stream of
the tube, will be synchronous with the signal mov-
ing down the plate line from the preceding sec-
tions.

DC Shift Compensation

DC shift in the amplifier—a condition whereby
the dc and very low-frequency transconductance
is less than at mid-frequencies—is compensated
for in two ways. R1090 and C1093B, in plate line
L1104, and R1095 and C1093D in plate line L1114,
form a low-frequency boost network; the time con-
stant of this network is such that the termination
resistance of the line is increased in the range
from very low frequencies to dc. A longer time
constant, for extremely low-frequency and dc
compensation, is provided by R1092, R1094 and
C1093A in one plate line, and by R1097, R1099
and C1093C in the other, which provide a
small amount of positive feedback from the plate
lines to the plate circuits of the Input Amplifier.
A variable resistor R1091, the DC SHIFT con-
trol, is connected between the two networks to
adjust for the proper amount of compensation.

Beam-Positioning Indicators

The beam-position indicators B1083 and B1087,
located on the front panel above the crt, indicate
the relative vertical position of the trace with
respect to the center of the graticule. When the
beam is centered vertically, the potential across
either neon is insufficient to light it. As the beam
is positioned up or down the screen, however, the
current through the Indicator Amplifiers, and
hence the voltage across the neons, will change.
The voltage across one neon will increase, causing
it to light, and the voltage across the other will
decrease, causing it to remain extinguished. The
neon that lights will indicate the direction in which
the beam has been moved.

Trigger Pickoff

When internal triggering of the Time Base Gen-
erator is desired (black TRIGGER SLOPE knob in
either the 4+ or —INT. position), a “sample” of
the vertical signal is used to develop the triggering
pulse. This "sample” is obtained from the trigger
pickoff circuit consisting of the Trigger Pickoff
Amplifier V1054 and V1064, and Trigger Pickoff
C.F. V1223B.

This “sample” of the vertical signal is also ac-
coupled, through V1223A and C1228, to a front-
panel binding post labeled VERT. SIG. OUT.

Delay Line

The output signal from the Vertical Amplifier
is coupled through the balanced Delay Line to the
vertical deflection plates of the crt. The function
of the Delay Line is to retard the arrival of the
waveform at the deflection plates until the crt
has been unblanked and the horizontal sweep
started. This delay, as mentioned previously, in-
sures that the very “front" of fast vertical signals
can be observed. The line is adjusted, by means
of the variable capacitors connected across the
line, for optimum transient response.

The entire Delay Line, which includes the plate
line in the Distributed Amplifier, is reverse-termi-
nated in its characteristic impedance. The Termi-
nation Network, shown on the Vertical Amplifier
diagram, is designed to dissipate both the dc and
signal energy in the line by presenting a constant
resistance over the frequency range of the ampli-
fier. The terminating resistors R1071 and R1073
are specially made, wirewound, noninductive, dis-
tributed resistors. The 600 ohms total resistance in
each is "tapered”, or distributed, in steps. The
largest segment of the terminating resistance ap-
pears nearest the line; the smallest segment ap-
pears at the opposite end. Each step of the re-
sistance is then tuned, by means of the variable
capacitors, so that the network will present an
optimum load to the line.

HORIZONTAL-DEFLECTION SYSTEM

TIME-BASE TRIGGER

Trigger Slope

The function of the Time-Base Trigger circuitry
is to develop a negative-going triggering pulse to
trigger the Time Base Generator in the proper

time sequence. The signal from which the negative-
going triggering pulse is produced may emanate
from one of three sources, as determined by the
setting of the TRIGGER SLOPE switch SWI10A.
When the switch is in the 4+ or —EXT. position,

® CIRCUIT DESCRIPTION — TYPE 543 4-3



an external signal is employed in the develop-
ment of the triggering pulse. When the switch is
in the + or—INT. position, the vertical signal it-
self is used to develop the triggering pulse. In
the 4+ or —LINE position of the switch, a volt-
age at the power line frequency is used to de-
velop the triggering pulse.

In addition to selecting the source of the trig-
gering voltage, the TRIGGER SLOPE switch also
arranges the input circuit of the Trigger-Input
Amplifier so that a negative-going pulse is always
produced at the plate of V45B regardless of
whether the switch is in the 4+ or — position of
the EXT., INT. or LINE setting.

Trigger-Input Amplifier

The Trigger-Input Amplifier V24 is a polarity-
inverting, cathode-coupled amplifier. The output
is always taken from the plate of V24B, but the
grid of either stage may be connected to the in-
put signal source. When the TRIGGER SLOPE
switch is in the — position (EXT., INT. or LINE
range), the grid of V24A is connected to the in-
put source. The grid of V24B is connected to
a dc bias source, adjustable by means of the
TRIGGERING LEVEL control. This bias voltage
establishes the quiescent voltage at the plate of
V24B. When the TRIGGER SLOPE switch is in
the +position (for any of the three ranges)
the grid of V24B is connected to the signal
input and the grid of V24A is connected to the
bias source.

The voltage at the grid of V24A and the voltage
at the plate of V24B are in phase with each other.
Therefore, when the switch is in any of the —
positions (the signal applied to the grid of V24A),
the voltage at the plate of V24B is in phase with
the input signal voltage. By this arrangement
V24A acts as a cathode follower, having a gain
of approximately unity, and the signal voltage
developed across the cathode resistor becomes
the signal input to V24B,

When the switch is moved to any of the + posi-
tions, the grid of V24B is connected to the input
signal source. With this configuration, the signal
at the plate of V24B will be 180 degrees out of
phase with the input signal. Thus, depending on
the setting of the switch (4 or —), the plate-signal
swing of V24B may be in phase, or 180 degrees
out of phase, with the input signal.
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Trigger Multivibrator

A Schmitt Trigger circuit V45 is used as the
Trigger Multivibrator. In the quiescent state, i.e.,
ready to receive a signal, V45A is conducting and
its plate is down. This holds the grid of V45B be-
low cutoff, since the two circuits are dc-coupled.
With V45B cutoff its plate voltage is up; hence no
output is being developed.

A negative-going signal is required at the grid
of V45A to drive the multivibrator into its other
state in which a triggering pulse can be produced.
However, the signal coupled to the grid of V45A is
a component of the vertical input signal, and
therefore contains both negative- and positive-
going voltages.

The negative-going portion will drive the grid
of V45A in the negative direction, and the cath-
odes of both tubes will follow the grid down. At
the same time the plate voltage of V45A starts
rising, which causes the grid voltage at V45B to
rise. With the grid of V45B going up and its cath-
ode going down, V45B starts conducting. The
cathodes will now follow the grid of V45B; hence
the cathode voltages start going up. With the
grid of V45A down and its cathode up, this tube
cuts off. As V45B conducts its plate voltage drops,
creating a negative step at the output. This transi-
tion occurs very rapidly, regardless of how slowly
the grid signal of V45A falls.

When the signal at the grid of V45A starts in
the positive direction, just the opposite will oc-
cur. That is, V45A will start conducting again,
V45B will be cutoff, and the circuit will revert to
its original state with the plate voltage of V45B
up. This completes the negative step-voltage
output from the Schmitt Trigger circuit.

The operation of the Schmitt Trigger circuit is
exactly the same for + or — positions of the
TRIGGER SLOPE knob. However, since there is a
reversal in signal polarity—between these two
settings—at the output of the Trigger-Input Ampli-
tier, triggering will occur at different points with
respect to the signal being observed. For ex-
ample, when the switch is in the 4 position, trig-
gering will occur during the positive slope of the
waveform being observed. That is, the start of the
trace will occur when the waveform is going in
the positive direction. Conversely, when the switch
is in the — position the trace will start when the
waveform is going in the negative direction.




Trigger Sensitivity

The hysterisis of the Trigger Multivibrator is
determined by the setting of the TRIGGER SENSI-
TIVITY control R37. Increasing the resistance of
R37 reduces the loop gain and decreases the
hysterisis. The lower the hysterisis the greater
the sensitivity of the circuit. Increasing the resis-
tance of R37 therefore increases the trigger sen-
sitivity.

The TRIGGERING LEVEL CENTERING control
R39 is adjusted to set the dc quiescent condition
of the Multivibrator about the same as that of the
Trigger Amplifier.

Triggering Mode

The TRIGGERING MODE switch SW10B selects
the type or mode of triggering. In the DC posi-
tion the triggering signal is dc-coupled to the
Trigger Input stage, which in turn is dc-coupled
to the Trigger Multivibrator circuit.

In the AC SLOW and AC FAST modes, capacitor
C10 removes the dc component of the triggering
signal; the Trigger Input stage is still dc-coupled
to the Multivibrator, however. The AC FAST mode
contains a high-pass filter C11-R13 to remove
any low-frequency components from the trigger-
ing signal and allow fast recovery of the trigger
circuits in the presence of dc level changes.

In the AUTOMATIC mode the Schmitt circuit
is converted from a bistable multivibrator to a
recurrent configuration. This is accomplished by
coupling the grid circuit of V45B to the grid cir-
cuit of V45A via R41. In addition, the dc coupling
between the Trigger Input stage and the Multivi-
brator is removed in this mode of triggering.

The addition of R41 to the circuit causes the
Multivibrator to free-run in the absence of a trig-
gering signal. For example, assume the grid of
V45A is just being driven into cutoff. The voltage
at its plate starts to rise, carrying with it the volt-
age at the grid of V45B. Since the two grids are
dc coupled through R41 and R33, this action will
pull the grid of V45A back up. The time constant
of the r-c network R41, R33 and C32 is such that
it takes about .01 second for the grid voltage of

V45A to rise exponentially from its starting point
below cutoff to a value where plate current can
flow.

As V45A starts to conduct its plate voltage
drops, which in turn lowers the grid voltage of
V45B. The voltage at the grid of V45A then starts
dropping exponentially toward cutoff. When this
tube cuts off, the circuit has completed one cycle
of its approximately 50-cycle rectangular wave-
form.

The hysterisis of the circuit (the range of voltage
at the grid of V45A between V45A cutoff and
V45B cutoff) is about 6 volts when triggering in
the AUTOMATIC mode. This is increased from
about 0.25 volt, for the DC, AC SLOW and AC
FAST modes, by the addition of R41 and R46 to
the circuit. Since the grid of V45A is never more
than 6 volts from cutoff, a triggering signal with
a peak-to-peak amplitude of é volts can drive
the grid to cutoff at any time and produce a trig-
ger output. Smaller signals can also produce a
trigger output, but only if they occur at a time
when the sum of the signal voltage and the tri-
angular grid voltage is sufficient to drive the grid
of V45A to cutoff. However, the duty cycle of
operation is somewhat reduced when smaller trig-
gering signals are being received.

With the circuit configuration just described,
the horizontal sweep can be triggered with repeti-
tive signals, over a wide range of frequencies,
without readjustment. When not receiving trig-
gers, the sweep continues at approximately a 50-
cycle rate. Thus, in the absence of any vertical
signal, the sweep generates a base line which
indicates that the oscilloscope is adjusted to dis-
play any signal that might be connected to the
vertical deflection system.

With the TRIGGER SLOPE switch in the HF
SYNC position, the Trigger circuits are bypassed
and the input “triggering” signal is applied
directly to the Time Base Generator. This signal
now acts as a synchronizing voltage, super-
imposed on the holdoff waveform (to be discus-
sed in the section that follows). This synchro-
nizes the Time-Base Generator at a sub-multiple
of the triggering-signal frequency. This mode is
useful for input signals in the range from 5mc
to 30 mc.
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TIME-BASE GENERATOR

The Trigger circuit produces a negative-going
waveform which is coupled to the Time-Base Gen-
erator. This waveform is differentiated in the grid
circuit of V135A to produce a sharp negative-
going triggering pulse to trigger the Time-Base
Generator in the proper time sequence. Positive-
going pulses are also produced in the differ-
entiation process, but they are not used in the
operation of the Time-Base Generator.

The Time-Base Generator consists of three main
circuits: a Sweep-Gating Multivibrator, a Miller
Runup Circuit, and a Hold-Off Circuit. The Sweep-
Gating Multivibrator consists of V135A, V146
and the cathode follower V135B. The essential
components in the Miller Runup circuit are the
Miller Tube V161, the Runup C.F. V173, the On-
Off Diodes V152, the Timing Capacitor C160
and the Timing Resisior R160. The Hold-Off
Circuit consists of the Hold-Off C.F.'s VI83A-
V133B, the Hold-Off Capacitor C180 and the
Hold-Off Resistors R181-R180.

Sweep-Gating Multivibrator

The Sweep-Gating Multivibrator operates as a
bistable circuit. In the quiescent state VI35A is
conducting and its plate is down. This cuts off
V146 through V135B and the divider R141-R143,
and the common cathode resistor R144. With V146
cutoff, its plate is clamped about 3 volts below
ground by the conduction of diodes V152 (A & B)
through R147 and R148. Conduction of the lower
diode V152A through the Timing Resistor R160
then clamps the grid of the Miller tube at about
—3.5 volts.

Miller Runup Circuit

The quiescent state of the Miller circuit is de-
termined by a dc network between plate and grid.
This network consists of the neon glow tube B167,
the Runup CF V173 and the On-Off Diodes V152.
The purpose of this network is to establish a volt-
age at the plate of the Miller tube of such a value
that the tube will operate above the knee, and
thus over the linear region, of its characteristic
curve. This quiescent plate voltage is about +43
volts.

Sweep Generation

If the STABILITY and TRIGGERING LEVEL con-
trols are now adjusted for triggered operation, a
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negative trigger will drive the grid of V135A be-
low cutoff and force the Sweep-Gating Multivi-
brator into its other state in which V146 is the
conducting tube. As V146 conducts its plate drops,
cutting off the On-Off Diodes V152. Any spiking
that many occur during this transistion is attenu-
ated by the C150-R150 network.

With V152 cutoff the grid of the Miller tube and
the cathode of the Runup C.F. are free to seek
their own voltages. The grid of the Miller tube
then starts to drop, since it is connected to the
—150-volt bus through the Timing Resistor R160.
The plate of the Miller tube starts to rise, carrying
with it the grid and cathode of V173. This raises
the voltage at the top of the Timing Capacitor
C160, which in turn pulls up the grid of the Miller
tube and prevents it from dropping. The gain of
the Miller tube, as a Class A amplifier, is so high
that the voltage coupled back through C160 keeps
the grid constant within a fraction of a volt.

The Timing Capacitor then starts charging with
current from the —150-volt bus. This charging
current flows through the Timing Resistor R160.
Since the voltage at the grid of the Miller tube
remains essentially constant the voltage drop
across the Timing Resistor remains essentially con-
stant. This provides a constant source of currrent
for charging C160. By this action C160 charges
linearly, and the voltage at the cathode of V173
rises linearly. Any departure from a linear rise in
voltage at this point will produce a change in
the voltage at the grid of the Miller tube in a
direction to correct for the error.

Timing Switch

The linear rise in voltage at the cathode of V173
is used as the sweep time-base. Timing Capacitor
C160 and Timing Resistor R160 are selected by
the TIME/CM switch SW160. R160 determines the
current that charges C160. By means of the TIME/
CM switch both the size of the capacitor being
charged and the charging current can be selected
to cover a wide range of sawtooth slopes (sweep
rates). For high-speed sweeps bootstrap capacitor
C165 helps supply current to charge the stray
capacitance at the plate of the Miller tube; this
permits the plate voltage to rise at the required
rate.

If uncalibrated sweep rates are desired, the
VARIABLE TIME/CM (red knob) control may be
turned away from the CALIBRATED position. (See
Timing Switch diagram.) This control, R160Y, varies




the sweep rate over a 2/, to 1 range. Switch 160F
is ganged with the VARIABLE control in such a
way that the UNCALIBRATED light comes on when
the control is turned away from the CALIBRATED

position.

Sweep Length

As explained previously, the sweep rate (the
rate at which the spot moves across the face of
the crt) is determined by the timing circuit C160
and R160. The length of the sweep (the distance
the spot moves across the face of the crt), how-
ever, is determined by the setting of the SWP.
LENGTH control R176. As the sweep voltage rises
linearly at the cathode of V173 there will be a
linear rise in voltage at the arm of the SWP.
LENGTH control R176. This will increase the volt-
age at the grid and cathode of V183A and at the
grid and cathode of V133B. As the voltage at the
cathode of V133B rises, the voltage at the grid of
V135A will rise. When the voltage at this point
is sufficient to bring V135A out of cutoff, the multi-
vibrator circuit will rapidly revert to its original
state with V135A conducting and V146 cutoff.
The voltage at the plate of V146 rises, carrying
with it the voltage at the diode plate V152A. The
diode then conducts and provides a discharge
path for C160 through R147 and R148 and
through the resistance the cathode circuit of
V173. The plate voltage of the Miller Tube now
falls linearily, under feedback conditions essen-
ially the same as when it generated the sweep
portion of the the waveform except for a rever-
sal of direction. The resistance through which
C160 discharges is much less than that of the
Timing Resistor (through which it charges). The
capacitor current for this period will therefore
be much larger than during the sweep portion,
and the plate of the Miller Tube will return
rapidly to its quiescent voltage. This produces
the retrace portion of the sweep sawtooth dur-
ing which time the crt beam returns rapidly to
its starting point.

Hold-Off

The Hold-off Circuit prevents the Time-Base
Generator from being triggered during the re-
trace interval. That is, the hold-off allows a finite
time for the Time-Base circuits to regain a state
of equilibrium after the completion of a sweep.

During the trace portion of the sweep sawtooth
the Hold-Off Capacitor C180 charges through
V183A, as a result of the rise in voltage at the
cathode of V183A. At the same time the grid of
V135A is being pulled up, through V133B, until
V135A comes out of cutoff and starts conducting.
As mentioned previously, this is the action that

initiates the retrace. At the start of the retrace
interval C180 starts discharging through the Hold-
Off Resistor R181. The time constant of this circuit
is long enough, however, so that during the re-
trace interval (and for a short period of time
after the completion of the retrace) C180 holds
the grid of V135A high enough so that it cannot
be triggered. However, when C180 discharges to
the point the V133B is cut off, it loses control
over the grid ofV135A and this grid returns to
the level established by the STABILITY control.
The hold-off time required is determined by the
size of the Timing Capacitor. For this reason the
TIME/CM switch changes the time constant of
the Hold-Off Circuit simultaneously with the
change of Timing Capacitors. (In the uSEC
positions of the TIME/CM switch R181 is shunt-
ed by either R180A or R180B, shown on the
Timing Switch diagram.)

Stability

The operational mode of the Time-Base Gen-
erator is determined by the setting of the STA-
BILITY control R110. By means of this control the
sweep can be turned off, adjusted for triggered
operation, or adjusted for free-running operation.
The STABILITY control, through cathode follower
V125, regulates the grid level of VI35A. (V133A is
inoperative for NORMAL SWEEP operation.)

For triggered operation, the STABILITY control
is adjusted so that the grid of V135A is just high
enough to prevent the Sweep-Gating Multivi-
brator from free-running. Adjusted in this manner
a sweep can only be produced when an incoming
negative trigger pulse drives the grid of V135A
below cutoff.

Moving the arm of the STABILITY control to-
ward ground (ccw rotation), but not so far as to
actuate the PRESET switch, will raise the grid level
of VI135A and prevent the Sweep-Gating Multi-
vibrator from being triggered. This action turns
off the sweep. Moving the arm toward —150
volts drops the grid of V135A to the point that
the discharge of the Hold-Off Capacitor C180 can
switch the multi. Adjusted in the manner, the
Sweep-Gating Multivibrator will free-run and pro-
duce a recurrent sweep.

When the STABILITY control is turned full ccw
to the PRESET position, R110 is switched out of the
circuit and R111 is switched in. This control, a
front-panel screwdriver adjustment labeled PRE-
SET ADJUST, provides a fixed dc voltage for the
grid of VI35A. When properly adjusted, PRESET
operation can be used for most triggering appli-
cations. Where triggering may be difficult, how-
ever, the manual STABILITY control R110 should
be used.
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Single Sweep Operation

When the NORMAL SWEEP-SINGLE SWEEP
switch is in the SINGLE SWEEP position, plate volt-
age is applied to V133A and this tube operates in
conjunction with V125 as a bistable multivibrator.

In the first stable state that exists after the
completion of a sweep, V125 is cut off and
V133A is conducting. In this state the divider be-
tween the plate of V125 and the grid of VI33A
sets the cathode voltage of the Lockout Multivi-
brator and consequently the grid voltage of
VI35A. The LOCKOUT LEVEL ADJ. R125 is ad-
justed to set the grid of V35A high enough so
that the Sweep-Gating Multivibrator cannot be
triggered; this “locks out” the sweep.

Depressing the RESET switch grounds C121
through R117. The resulting positive pulse at the
grid of V125 forces the Lockout Multivibrator into
its other stable state with V125 conducting and
V133A cut off. With VI33A cut off its plate volt-
age rises and ignites the READY light. With V125
conducting the STABILITY control regains control
over the grid level of V135A.

Depending on the adjustment of the STABILITY
control, a sweep can now be produced in one of
two ways. If the STABILITY control is turned full
right (cw) the grid of V135A will be pulled down
and cause the Sweep-Gating Multivibrator to
switch to its other state and initiate a sweep. If
the STABILITY control is adjusted for triggered
operation, the sweep will be initiated by the first

negative trigger pulse to arrive at the grid of
VI135A.

As the sweep begins, the rising sawtooth volt-
age pulls up the cathode of V133B by the hold-
off action previously described. As the cathodes
of the Lockout Multivibrator follow the cathode
of V133B up, V125 cuts off and V133A conducts.
As the cathodes continue to rise, following the
rise in the sawtooth sweep voltage, V133A cuts
off again. Both tubes are then held cutoff for the
remainder of the sweep and the READY light
stays on. When the grid of V135A rises to the point
that the Sweep-Gating Multivibrator is reverted,
the sweep is terminated.

As the Hold-Off Capacitor C180 discharges, the
cathodes of the Lockout Multivibrator start to fall.
The grid level of V133A is such that this tube
comes out of cutoff first; thus, V133A conducts and
V125 remains in cutoff. As V133A conducts its
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plate drops, extinguishing the READY light. A new
sweep cannot be initiated until the RESET switch
is depressed again.

Unblanking

The positive rectangular pulse at the cathode
of V1358B, in the Sweep-Gating Multivibrator cir-
cuit, is coupled through a cathode follower V1838
[shown on the CRT circuit diagram) to the grid
supply for the crt. This pulse, whose start and
duration are coincident with the rising portion of
the sawtooth sweep waveform, pulls up the
grid of the crt. This unblanks the crt during the
trace portion of the sweep and permits the
trace to be observed.

Output Waveforms

The positive pulse coupled to the crt circuit for
unblanking is also coupled through a cathode
follower V193B to a front-panel binding post
labeled + GATE OUT. This positive gate wave-
form starts at ground and rises to + 30 volts.

The sweep sawtooth voltage at the cathode of
V173 is coupled through a cathode follower
VI93A to a front-panel binding post labeled
SAWTOOTH OUT. This waveform, which starts
at about ground, provides a 150-volt linear rise in
voltage.

Dual Trace Sync and Blanking

Synchronizing pulses for dual-trace plug-in
preamplifiers are supplied by VI54A. When
multi tube V146 cuts off a sharply differentiated
positive pulse is developed at its screen. This
pulse, coupled to the grid of V154A, produces a
negative trigger at the plate of V154A. This
trigger then switches the multivibrator in the
dual-trace unit employed for alternate sweeps.

When the dual-trace multi is connected for free-
running operation to produce chopped sweeps,
a negative pulse is coupled from the multi to the
grid of V154B. The resultant positive pulse at the
plate of V154B is coupled to the cathode of the
crt to blank out the beam during switching. Refer
to the manual for the dual-trace unit for a detailed
description of the switching multi.




HORIZONTAL AMPLIFIER

The dc-coupled Horizontal Amplifier consists of
a cathode-follower input stage, two stages of
push-pull amplification and a cathode-follower
output stage. The gain of Input Amplifier V354-
V364 is controlled by negative feedback from
the cathodes of the Output C.F. stage V374B-
V384B. The amount of negative feedback ap-
plied to the Input Amplifier, and hence the gain
of the stage, is determined by the setting of the
HORIZONTAL DISPLAY switch. As the magnifi-
cation factor is increased the gain is increased
by decreasing the feedback.

Input Circuit

The positive-going sweep sawtooth voltage pro-
duced by the Time-Base Generator circuit is cou-
pled through a frequency-compensated voltage
divider to the grid of the Input C.F. V343, The
attenuation of the divider can be altered slightly
by the adjustment of R342 (labeled X10 CAL. on
the circuit diagram). The small time-constant net-
work C339-R339 improves the start of the wave-
form at the faster sweep speeds. The two position-
ing controls HORIZONTAL POSITION R340 and
VERNIER R346 offect the beam positioning by
altering the dc level at the grid of V343. The
voltage and resistance values in the positioning
circuits are such that the VERNIER can move the
spot about 1 centimeter while the HORIZONTAL
POSITIONING control can move the spot about
10 centimeters when the HORIZONTAL DISPLAY
switch is in the NORMAL position. Because of
their low impedance, an adjustment of the posi-
tioning controls does not alter the attenuation of
the divider network.

Input Amplifier
The Input Amplifier V354-V364 is a cathode-

coupled phase inverter; the positive-going saw-
tooth at the grid of V364 is converted to a push-
pull sawtooth in the plate circuit.

The impedance network connected between
the two cathode circuits plays an important role
in determining the amount of negative feedback
applied to the Input Amplifier. Two of the com-
ponents in this network, R361 and C361, have their
value selected by the HORIZONTAL DISPLAY
switch. The negative feedback, which comes from
the cathodes of the Output CF. stage, is applied
through a frequency-compensated divider consist-
ing of R387-C387 on one side and R388-C388 on
the other, and the impedance connected between

the cathodes of the Input Amplifier. The smaller
the impedance connected between the two cath-
odes the greater the drop across the series com-
ponents and the less the amount of feedback
applied to the Input Amplifier. Details of the
R361-C361 network are shown in the switch layout
in the upper left corner of the Horizontal Amplifier
diagram. In the X100 SWEEP MAGNIFIED posi-
tion of the HORIZONTAL DISPLAY switch R361
and C361 are replaced with a bare bus wire; this
decreases the negative feedback and increases
the gain of the stage 100 times over that of the
NORMAL (X1) position of the switch. The X100
CAL. control R356 is adjusted to calibrate the
maximum gain of the stage; the minimum gain
(HORIZONTAL DISPLAY switch in the NORMAL
(X1) position) is adjusted with the X1 CAL. control
R368.

For dc and extremely low frequencies, a small
amount of positive feedback is coupled from the
cathode of V374B to the grid of V354. The D.C.
SHIFT control R365 is adjusted so that the time
constant of the feedback network is equal to the
time constant of the slump distortion in the tubes.

The SWP/MAG. REGIS control R359 is adjusted
to preserve the dc balance of the amplifier as the
degeneration networks in the cathode circuit of
the Input Amplifier are changed. This will ensure
that the portion of the trace in the exact center
of the crt, when the HORIZONTAL DISPLAY switch
is in the NORMAL position, will be expanded
symmetrically about the center when the switch
is moved to any of the SWEEP MAGNIFIED posi-
tions.

Two MAGNIFIER neon glow lamps are located
on the front panel immediately below the HORI-
ZONTAL DISPLAY switch; circuitry for the lamps
is shown in the switch-detail section of the Hori-
zontal Amplifier diagram. The MAGNIFIER ON
lamp glows whenever the HORIZONTAL DIS-
PLAY switch is in any of the SWEEP MAGNIFI-
ED positions. The MAGNIFIER UNCALIBRATED
lamp is connected to glow whenever the sweep
speed exceeds the maximum calibrated rate
of .02 usec/cm. This lamp will not glow so long
as the setting of the TIME/CM switch, divided
by the magnification factor, is not less than .02
psec.

Ovutput Stage

The Output Amplifier stage V374A-V384A oper-
ates as a conventional push-pull, plate-loaded
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amplifier. The cathode followers V374B-V384B
provide a high-impedance, low-capacitance load
to help maintain the gain of the stage constant
over the sweep range of the instrument. The cath-
ode followers also provide the necessary low-
impedance output to drive the capacitance of the
horizontal deflection plates. Bootstrap capacitors
C378 and C382 improve the response at the faster
sweep rates by supplying additional current from
the Output C.F. stage to charge and discharge
the stray capacitance in the plate circuit of the
Output Amplifier.

Capacitance Driver

At the faster sweep rates the current through
the Output C.F. tubes is too small to discharge the
capacitance of the horizontal deflection plates
and its associated wiring at the required rate.
Additional current for this purpose is provided by
the gated pentode V394 connected in the cathode-
return circuit of V374B. This permits the cathode of
V3748, the negative-sawtooth cathode follower,
to run down at the required rate. A similar current
boost is not required for V384B since this tube is
the positive-sawtooth cathode follower and the
cathode runs down during the retrace.

Because the plate current of a pentode is fairly
constant over a large range of plate voltage, the
cathode current of V374B will remain nearly con-
stant even though its cathode falls about 150
volts during the trace portion of the negative
sweep waveform.

The additional current required for faster sweep
rates is obtained by applying a positive flat-
topped pulse to the grid of the pentode V394 dur-
ing the period of the sweep. This pulse is derived
by differentiating the positive-going sawtooth,
available at the cathode of V3848, in C394 and
the resistance in the grid circuit of V394. The
amplitude of this pulse is proportional to the slope

of the sawtooth, and thus proportional to the
sweep speed.

External Sweep

A front-panel binding post labeled EXTERNAL
HORIZ. IN couples an externally-derived signal
to the Horizontal Amplifier circuit when the
HORIZONTAL DISPLAY switch is in the EXT. posi-
tion. A preamplifier stage V324 is also connected
into the circuit. The setting of the EXTERNAL
HORIZONTAL VOLTS/CM switch determines
whether the signal is directly coupled to the grid
circuit of V324A, or whether one of two frequency-
compensated attenuators is connected in the signal
path. For all positions of this switch the input
impedance is 1 megohm shunted by approxi-
mately 45 ppuf.

The External-Horizontal Preamplifier V324 oper-
ates as a cathode-coupled amplifier. .. V324A is
the cathode-follower and V324B is the grounded-
grid stage. The VARIABLE control R325 provides a
means for adjusting the gain over a 10 to 1
range. The EXT. HORIZ. AMP. DC. BAL. control
R334 adjusts the dc level of V324B so that its cath-
ode will be at the same voltage as the cathode
of V324A when no signal is applied to the grid
of V324A. With the cathodes at the same voltage
there will be no current through the VARIABLE
control R325. By this arrangement an adjustment
of the VARIABLE gain control will not change the
dc level at the plate of V324B and will therefore
not affect the positioning of the beam.

The gain of the Horizontal Amplifier, when con-
nected for external operation, is calibrated by
means of the EXT. HORIZ. AMP. CAL. control
R361M, shown in the Switch Details section of the
circuit diagram. This control is adjusted so that
the horizontal deflection will agree with the set-
ting of the EXTERNAL HORIZONTAL VOLTS/CM
switch when the VARIABLE control is turned full
right to the CALIBRATED position.

LOW-VOLTAGE POWER SUPPLY

Plate and filament power for the tubes in the
Type 543 is furnished by a single power trans-
former T700. The primary has two equal windings
which may be connected in parallel for 117-volt
operation, or in series for 234-volt operation. The
power supply will maintain regulation over line
voltage ranges of 105 to 125 volts, or 210 to 250
volts, rms, 50-60 cycles. Bridge rectifiers are em-
ployed for the five separate, full-wave, power
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supplies. The five supplies furnish regulated
output voltages of —150, 4100, 4225, +350
and 4500 volts.

—150-Volt Supply

Reference voltage for the —150-volt supply is
furnished by a gas diode voltage-reference tube
V710. This tube, which has a constant voltage




drop, establishes a fixed potential of about —87
volts at the grid of V712A, one-half of a difference
amplifier. The grid voltage for the other half of
the difference amplifier, V7128, is obtained from
a divider consisting of R715, R716 and R718. The
—150 ADJ. control R716 determines the percent-
age of total voltage that appears at the grid of
V712B and thus determines the total voltage across
the divider. This control is adjusted so that the out-
put voltage is exactly —150 volts.

If line-voltage or load fluctuations tend to
change the output voltage, an error signal exists
between the two grids of the difference ampli-
fier. The error signal is amplified in V712B and
V700 and applied to the grids of the series
tubes V725, V726 and V727. The resulting
change in voltage at the plates of the series
tubes, which will be in a direction to compen-
sate for any change in output voltage, is
coupled through the rectifiers to the output to
keep this voltage constant. Capacitors C707
and C717 improve the ac gain of the feedback
loop to increase the response of the regulator
circuit to sudden changes in output voltage.

A small amount of unregulated bus ripple is
coupled to the screen of V700 through R728. The
phase of the amplified ripple voltage at the plate
of V700 is such as to cancel most of the ripple on
the —150-volt bus.

+ 100-Volt Supply

The +100-volt supply is regulated by compar-
ing to ground (the cathode of V742) the voltage
of a point near ground potential obtained from
the divider R750-R751 connected between the
+100-volt bus and the regulated —150-volt
supply. Any error voltage that exists is ampli-
fied and inverted in polarity by V742 and cou-
pled through the cathode follower V748B to the
output to prevent the output voltage from
changing. Capacitor C750 improves the ac
gain of this circuit.

A small sample of the unregulated bus ripple
appears at the screen of V742 through R744. This
produces a ripple component at the grid of the
cathode follower V748B that is opposite in polar-
ity to the ripple at the plate; this tends to cancel
the ripple at the cathode and hence on the 4 100-
volt bus. This same circuit also improves the regu-
lation in the presence of line-voltage variations.

+225-Volt Supply

Rectified voltage from terminals 7 and 14 of the
power transformer is added to the voltage supply-
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ing the +100-volt regulator to furnish power for
the +225-volt regulator. This supply is regulated
by comparing to ground (the grid of V765A) the
voltage of a point near ground obtained from the
divider R772-R771 connected between the 4 225-
volt bus and the regulated —150-volt supply. Any
error voltage that exists between the grids of the
difference amplifier (V765) is amplified in both
V765 and V757, and coupled through the cathode
follower V748A to the +225-volt bus. The change
in voltage at the cathode of V748A, due to the
regulator action, will be opposite in polarity to
the original error signal and will thus tend to
keep the output constant. This supply also fur-
nishes an unregulated output of about 4340 volts
for the oscillator in the crt high-voltage supply.
It is unnecessary to regulate this voltage as the
crt supply has its own regulator circuits.

+ 350-Volt Supply

Rectified voltage from terminals 5 and 10 of
T700 is added to voltage supplying the +225-volt
regulator to furnish power for the 4350-volt regu-
lator. This supply is regulated by comparing to
ground the voltage of a point near ground ob-
tained from the divider R787-R788 connected be-
tween the 4 350-volt bus and the regulated —150-
volt supply. The operation of the regulator circuit
is the same as that described for the +100-volt

supply.

+ 500-Volt Supply

Rectified voltage from terminals 20 and 21 of
T700 is added to the regulated side of the 4350-
volt supply to furnish power for the -+ 500-volt
regulator. This supply is regulated by comparing
to the regulated +350-volts the voltage of a point
near 4350 obtained from the divider R797-R798
connected between the +500-volt bus and the
regulated —150-volt supply. The regulator action
of this circuit is the same as that described for the
+100-volt supply.

Time-Delay

A time-delay relay K700 delays the application
of dc voltages to the amplifier tubes in the in-
strument for about 25 seconds. This delay is to
allow the tube heaters time to bring the cathodes
up to emission temperature before operating po-
tentials are applied.



CRT CIRCUIT

Cathode Ray Tube Control Circuits

The INTENSITY control R831 varies the voltage
at the grid of the crt to control the beam current.
The FOCUS control R852 varies the voltage at the
focusing ring to focus the trace. The ASTIGMA-
TISM control R860 varies the voltage at the astig-
matism anode to focus the spot in both dimensions
simultaneously. The GEOM. ADJ. R842 varies the
field the beam encounters as it emerges from the
deflection system to control the linearity at the
extremes of deflection.

The CRT CATHODE SELECTOR switch SW800
connects the cathode of the crt through C857 to
either a rear-panel binding post labeled EX-
TERNAL CRT CATHODE or to the ptate of V154B
in the Time-Base Generator circuit. When in the
DUAL-TRACE CHOPPED BLANKING position, the
cathode of the crt is connected to receive positive
pulses from the Time-Base Generator circuit to
blank the crt during switching while operating a
dual-trace plug-in unit in the chopped mode.

When SW800 is in the EXTERNAL CRT CATH-
ODE position, the cathode circuit of the crt is
connected to the binding post mentioned previ-
ously. A bare bus bar normally connects the bind-
ing post to ground. When intensity modulation of
the beam is desired, the bus bar can be removed
so that the modulating signal can be coupled to
the crt cathode.

High-Voltage Supply

A single 60-kc Hartley oscillator furnishes power
for the three power supplies that provide acceler-
ating potentials for the crt. The main components
in the Oscillator circuit are the pentode V800 and
the primary of T801 tuned by C806.

A half-wave rectifier V820 provides —1350 volts
for the crt cathode. A half-wave voltage-tripler
circuit, V821, V822 and V823, provides +48650
volts for the post-anode accelerator, This provides
a total accelerating voltage of 10,000 volts. Both
supplies are tied to the 4 100-volt regulated sup-
ply through the decoupling filter R800-C800.

A floating half-wave rectifier V824 furnishes
bias voltage (about —1450 volts) for the crt grid.
This floating grid supply, independent of the
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cathode supply, is required in order to provide dc-
coupled unblanking to the crt grid. All three sup-
plies employ capacitor-input filters.

The —1350-volt cathode supply is regulated by
comparing to the —150-volt regulated supply (the
cathode of V814B) a voltage near —150 volts ob-
tained from a tap on the divider connected be-
tween the decoupled +100-volt bus and the
—1350-volt bus. The total resistance of the divider,
and hence the voltage across the divider, is de-
termined by the setting of R811 labeled HV ADJ.
When this control is properly adjusted, the voltage
at the HV ADJ. TEST POINT will be exactly
—1350 volts.

If variations in loading should tend to change
the voltage on the —1350-volt bus, an error signal
will exist between the grid and cathode of V814B.
The error signal will be amplified by V814B and
V814A; the output of VB14A varies the screen
voltage of the oscillator tube V800, thereby con-
trolling its output.

The +8650-volt supply and the negative bias
supply are regulated indirectly, as the output
voltage of all three supplies is proportional to the
output of the Oscillator circuit.

Unblanking

As mentioned previously, dc-coupled unblank-
ing is accomplished by employing separate power
supplies for the grid and cathode of the crt. The
unblanking pulses from the Time-Base Generator
are transmitted to the crt grid through the cathode
follower V183B and the floating grid supply.

At the faster sweep rates the stray capacitance
in the circuit makes it difficult to pull up the float-
ing supply fast enough to unblank the crt in the
required time. To overcome this, an isolation net-
work composed of C834, R834 and R835 is em-
ployed. By this arrangement the fast leading edge
of the unblanking pulse is coupled through C834
to the grid of the crt. For short-duration unblank-
ing pulses, at the faster sweep rates, the power
supply itself is not appreciably moved.

The longer unblanking pulses, at the slower
sweep rates, charges the stray capacitance in the
circuit through R834. This pulls up the floating
supply and holds the grid at the unblanked po-
tential for the duration of the blanking pulse.
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CALIBRATOR

The Calibrator is a square-wave generator
whose approximately 1-kc output is available at a
front-panel connector labeled CAL. OUT. It con-
sists of a multivibrator V670 connected so as to
switch the cathode follower V246A between two
operating states ... cutoff and conduction.

During the negative portion of the Multivibrator
waveform the grid of V246A is driven well below
cutoff and its cathode rests at ground potential.
During the positive portion of the waveform
V670A is cutoff and its plate rests slightly below
+100 volts. The voltage at the plate of V&70A,
when this tube is cutoff, is determined by the set-

® CIRCUIT DESCRIPTION — TYPE 543

ting of the CAL. ADJ. control Ré79, part of a

divider connected between 4100 volts and
ground.
Cathode - follower V246A has a precision,

tapped divider for its cathode resistor. When the
CAL. ADJ. control is properly adjusted, the cath-
ode of V246A is at 4100 volts when V670A is cut-
off. By means of the tapped divider R683 through
R691 and a second 1000/1 divider R694-R695,
output voltages from .2 millivolts to 100 volts, in
steps, are available. Cé82, connected between
the cathode of V246A and ground, corrects the
output waveform for a slight overshoot.

4-13



(19) (15) (6)

R334 R359 R842

(7) (17)
(8) (14)

R3 R37  R39 R176 I C337 €388 C387

R342 R368" - R365

(10) Ii'liii)
qﬂi

 (13) :

(17)
*—csels

(21)

R679 R716
(2) (1)



(24)

(4) l L1355

CRT ALIGNMENT RING

\— o ———\

L1354 I

<

e |

AN~
"

r

e e £,
[AUoL el ohoR R +RoRoR o o R ol g el o f v}
N s ~r? )

(23)
R1091

SO Soxy

(24) I

DELAY LINE

I

TERMINATION NETWORK

(24) L1036

©
@
i
“

/
/
(

. f ]
_-/’

s e

(22)
R1027

L]0]4J




DISTRIBUTED AMPS. ———-
SIGNAL - V1104 V1164 v 1
INPUT GHp-ae V4 V1174 T T
i AMPLIFIERS DRIVER car
B i PLUG-INS Vil24 V1184 : | v 859
V1014 V1024 V1033 V1043 V1134 V1194 4 H
= V144 V1204 v d
V1154 V1214 DELAY UINE
VERTICAL SIGNAL TRIG. PICK-OFF e
ouT CF. CF. PCK-OFF
8| o=
V1223A v 12238 V1034 V1064
| F]
\
HIGH VOLTAGE
MULTI-TRACE UNBLANKING POWER SUPPLY
SYNC AMP <k V800  v822 al
Yal4 v 823
VI viss V820 VB2
V82l V1838
+ GATE OUT SAWTOOTH OUT
CF cr
V1938 V193
63V AC
UNE
TIME - BASE SWEEP-GATING RUNUP ON.OFF MILLER RUNUP HORIZONTAL
INT TRIGGER CXT MULTIVIBRATOR DIODES cxT. NORMAL AMPLIFIER
—_— OO V343 V374
b V24 V4 VIS Vi4s V152 visl vz I MAGY V354 V384
N R V384 VI
\
\ BT
\ —0 N
—— - | THIGGER - — - —{ HORIZONTAL DISPLAY
HOLDOFF C F'$
MULTIVIBRATOR -
V125 V133A V1338 V183A
BECET
| HORIZONTAL | b
] |
] ! HORIZ. AMPLIFIER
O—————Ce0— 5100 Ot
V3
i O— x10 —O
- O—O
SQUARE-WAVE
CALIBRATOR
Oy
9 V246A V470
MH
6-10-59
o BLOCK DIAGRAM

TYPE 543 OSCILLOSCOPE



TRIGGER MULTIVIBRATOR

TRIGGER INPUT
AMPLIFIER

TO GRID, PIN 2, V135A
>~ SWEEP MULTIVIBRATOR
(TIME-BASE GEN. DIAG )

>
8
+
e ox
, 8% >
_ <8 >
] 8 T
| mw ¥
¢z
| Mm nm 3
i " g z -
| e H ﬂ\/mw "
i " \ SR o
1 4 ;2
~x QX ox
; =8 =8 I8
i X
) -
f >
| 8
\ ox +
1 -
)
] -]
1 > 1
| g
H + IS 7
N & N
' i L5z DS
A 1 Tu
i U I
L--%
_ 5tesoe |
! LS
e it a--a
1
! -
r e
|
i
'
“ NI
' S0 3%
i 2“
| ax | >8 o e
1 > N = - So
R - <z
T ' >
> &Y ]
4 2 T i
B VR ox
o 4 < ® Se
i NN =9
8y 2 e
v B o%
i RS
|
|
1
|
¥ EE
{
o A
I
83 2 w H
T ¢ 2 %
H _ﬂ M °
»
-~

FROM CATH__PIN 3, V593A

-150Vv

8.3V AC

SWI0A

GAB
6 -18-359

TIME-BASE TRIGGER

TYPE 543 OSCILLOSCOPE



|
GANG!

£D
CONTROLS

STABILITY

AC FAST
o

AC sLOow

FROM PLATE PIN 1, V 45
IGGER MULTIVIBRATOR

MILLER RUNUP
CIRCUIT —

(TIME-BASE TRIG. DIAG.)

2 S

ouT

LOCK
MULTIVIBRA

TOR

L c121
270

SW30

- - [ TRiIGGERING MODE ES

SEE ALSO
% ASE

3 TIME B/
TRIG. DIAG

R1l4
470

R125

Lcra
8

50K

R126
300 K

-150V

LEVEL
ADJUST

3

AUTOMATIC

HF SYNC

TYPE 543 OSCILLOSCOPE

4500V
TOGRID, PIN 2,V 183
= UNBIANKING CF R164 RUNUP CF
(CRT DIAG.) 22K
4225V L
z +350v
. R 166
2K
m
it
cier
R195 8167, 001
aK NE-2
SWEEP GATING e IR
fe———————— Miinvisaaror =1 168
ax
— cres | R167
100 K 82 T 1am
+100V 4225V s
-150v -150Vv
1193 2138
© 88uh a C
RUNUP_ON.OFF .
s b= DIODES SEE TIMING
1 V1528 SWITCH DETAILS
®133 L '16ALS
a2y 1 [‘| —— 1 l ., toswio
] | g - (SWEEP AMP. DIAG )
CAPACITOR | R173
LRy I e
3 »
7 | de
| | Tuse
2137
Iy |
V1358 [
'26BQ7A )s | SAWTOOTH OUT
V135A T a
26BQ7A R4l ‘ |
9
K "216ALS | nming. o
R TOR \ \
- RSO | 4350V
cin ®132 160 VI193A
5 JEO o |
3x | . % e '16BQ7A
| -1V [ Y 100K o
+100V " ci9
LARTS \ v 001
8K | Y
1 b &
B — R131 +100 1 .
1K -150Vv \ \
e . V1548 BLANKING PULSE 4 L
S0, Sox: 'm6U8 TO SW 800 ; \ -150 v
(CRT CKT DIAG ) h '
! '
' 1
! '
! 1
' '
' '
b~ »8 i !
i i
' |
R 156 A '
18m 1 '
SYNC PULSE FOR | :
MULTI-TRACE UNIT ! i
TO PLUG-IN CONNECTDR '
] 1
| |
S 8 ’ Irar
i HOLD OFF e '
ng CiRCuUIT s |
' HOLD-OFF CF
Sl!"MldG_—_—A__V1
SWITCH DETAILS HOLD. OFF s | r‘
CAPACITOR I ciza R174
HOLD. OFF CF | N T 8K
[ e L VIBIA e oot
s '26BQ7A  ON ca DiaG
c | P | y Q vz
-—— 13
+100 v | | E v
Vigi - SWP. LENGTH
1,68Q7A 4 | |
V1338 N
'/26BQ7A
R181
M ~150v
R130 -150Vv T.D.B.
2K
als
oy 6-18-59

TIME-BASE GENERATOR



FROM CATH PINB, VIBIA
HOLDOFF CF
(TIME-BASE GEN DIAG )

Sw 160

e F==——=——=——=-=- Fommm—— - ----q [rimescm]
| ]
! i i ' SEE ALSO
1580 SEAR IFAR AFAR (HORIZ AMP DIAG )
| 1 1 1
| 1
: : } ]
1 | | 1
] 1 1 1
| TO CATH, PINS 14 8, V173 ! \F TOGRID, PINB, V141 :
! RUNUP CF ! ' MILLER RUNUP TUBE \
! (TIME-BASE GEN DIAG | : ! (TIME-BASE GEN. DIAG ) !
L}
! ! ' :
I | W ] ]
v O »O— O # OO OO
il 1 ® 1BOA C 1604
w T 470K 312
— 2 o— —e —C o—
5 o— o— — O
e o 3t
% 1808 C 1608 s
a7m J 82
o— o—o —o
? _ 150V ® 1608
nSEC 200 K
s o1 petff A i T
G5 500 K
a5
0 O—of o it o ©
€ 1600 h1600
82
20 o— o—r =2 @ ® 160€
2m
L 50 © c’,‘u" = ¢ % V60F
A.s?g; 5Mm
[_ 1 o ) o— LY %] o
C 180A C 160F
180 001
2 o0— O—ryq p——0 o
s o— o— 5
1 o— it o s 0 ©
C 1808 C IOAOG
0022 1
ML 5 o 4 o—4 O (o
SEC o
5 o— o—— —20 o—e
10 O i} e 4 ——O [
€ 180C it
022 C 160H
20 o—d o——i : —o o}
L 0 o— o——4 o O—A
M o— 1t O—A —0 O
C 1800 It
1
o— C 1601
5 o—tp % t——0
5 o—o o—i1 —-=C0 o— poos
L
SEC 10Mm
1 o— o—1 —o B R 160X
S R 160H 10K
¢ 10Mm
Oty o—1q ——0 —_—
: g
$30m
5 O— it o— —0 D R 180Y
— C 1808 | 20K
1 =

UNCALIBRATED

81602
7 NE-2
R 1602
100K

(o]

A/



SwW 160 SW 360

TIME/CM = —{ HomZONTAL DISPAY |-~
Ed " 4
I MAGNIFIER

SEE ALSO
TIMING SWITCH DIAG .

TOCATH . PIN 2.

OUTPUT AMPLIFIERS ouTRUT CFS
+500v
2378
25
4500V

V3748
'26BA8

N swrmac

REGIS

-

EI

! NE2 1 LA | DRIVER STAGE
| ) THRU 336
381y 36 5 s |
I 199, 4
BISTA CIA nomAL I
[ 1 38K a2 xn | +asv
| I ) |
[ ' © o— 2 ;
i [
| ! |
[ i ° o s
' |
| 2
| 1 [p———— o— 0 |
TS sweer |
I 680 8 nacnnes | L
1 2 l ——
I 1
| |
| nsEC 8 o
| l 8156 v $R3SS
| 300 136
| xi00 7| a8
| 1 | CAL 10K
[ S (-
‘ [
|
. \ | sen3se
| 2 | . 2 sk
| v |
NS | i 361
I i |
I Y l |
IR - | |
1
! C 38 ’ -150v
L) ‘
- e s 4
» | |
EXTERNAL — HORIZONTAL INPUT CF | L
PREAMPUIE ' l 12
J¢ 4
h SEE SWITCHING
OETAIL
Swits wavtromm asy ’
FROM CATH PINS 14 8 V171 B N V343 | .
= 12AU6 |
| 2m 4525
- R A
R [ - )
) T N -
2110 47 c30 7 l ®313 cIn S, Q
900 748 L 990k 32 MAGNIFIER ';’:" x10 4
— PNy 330 e
®3N Lcan R34 (10 +225V * 100
ik T 0 101K 500 o 50 B L3 _—
= = %328 = 6DK6
EENY =ckioo 1 o “1s50v
B ® 340, ® 346
L SOKET NN ases 0K
[ HORITONTAT 2% oM L vernien |
|__POSINON ‘
+100V -150v [ERd
Vi2aA 4 V3248 X1, HONZ AW,
i | 26BQ7A '26BQ7A oc +100V
" m o
' [l RN ®330 ®332 - 150v
! K 100 220 &
EXTERNAL : S 15 R334
nomz in | TR 00"
3 Vo x10—c RN .

vOUTS/CmM

4 0—0

—150v

TYPE 543 OSCILLOSCOPE

2381

o
V384A
'26BA8

+225V

HF CAPACITANCE
ORIVER

V394
6DK6

v379

70K
*380 8380
830K NEZ
4223V

4

" 389 )8 390
820x NE2

386
100

4 C82
5%

|
r82 i

4500V

ToB
Gae
6-18-39

HORIZONTAL AMPLIFIER

TO LEFT HAND.
DEFLECTION PLATE

10 RIGHT HAND
DEFLECTION PLATE



—— DECOUPLED

INPUT GRID — UNE TRIGGER INDICATOR
AMPLIFIERS DRIVER STAGE PICK. OFF AMPLIFIERS
AMPLIFIERS
#1094 ®1092
68K a7 K
4225V Ciosaa L 430V Cioosa L Q. +500v +500v - DISTRIBUTED  AMPLIFIERS
75 ut 75 ut
! ri033 21091 ® 21080 1083 }R1083 1090
® é%l 15K G2 250K 150K NE-2 390K 82K
225V () )
3N * 10 V1084A : . . i -
—= [Lecion sELow 21081 "/212AU7 & 1088 v - DELAY UNE
Ic 1013 T oos 30K 1 DIAGRAM
005 L - N — B
- 104 B 1085
- BELOW +350v l‘,,g,
V1033A V1054 =
R1014 L1014 1,%26BQ7A 6DK6
500 1.7-37uh
o — S
3]
0%, | vioss 470K
INTERCONNECTING V1014 ﬁ‘/:éBQ?A c mlzx
- SOCKET 12BY7A 5 i PLATE- LINE REVERSE: | - l |
iy 5 --- = TERMINATION NETWYORK = L = |
. 1039 -
! 2 1036
1 001
' R0l N\ 7K t—l
! 7
| — &l —
| 1039 t L1103
! ®1018 3 o |
| % | ®1071- 39 e | |
' 600 ] »t’/
; A | T B - L +3%0V
: 300v J | J 7 [ f—cos l ]
! 2103 9 | AT AT 1078 |+ s cuge jeizos <1204 -cla08 e
25 f’;‘"‘/, - 0" ! | | :_|._ & lrc ;\;u - 4/: ;IJ]‘ ) #c ;\;4 /C;I:A pveg 1_ \
T 1 r1027 = | { = 1
= r1017 €193 : F 1105 R 1123 1145 R 1163 R 1183 #1205
: jz e N el | el | nEs g dnen | |
3K = 005
! X
| —1sovo | | +100v = | I H 100v C1106 100V 4+ 100V Cr4s  [+100V + 100V C1186  |+100V
4 - ®1073 | 130 c:‘u’:‘ : c:‘s%‘ td
¥ | - o (1073 - T - J— SR ST
. S | Seell e SUR : S 1 s
1
| - = = Lins = L 3
| . o r—y | oy
. r T ™ 1 I
! [
e \ ‘ ‘
: cem \
| —-
| 6| V10438 R1112 rnz
! 1A6BQ7A 70K | 470x 70
i l
ad '
| L) - =
H 11024 RS
R1024 2 V1064 l
s 1.7 =3 7un
>; 00 ! ‘/‘:;2‘37: 8DK6 V10848 VI S V1134 5TC 132 VIIs4 sz | VI74 SENT V1194 SCenl | viz1g SEiaL
o Q V312407 #1080 6DK6 1| eoks L| eoks @ 2| epks | © L | epks 1| epks
™ B | :
| . - ) It
A B P see
7> : I c 1089 — 2 98— ;J‘; e ——— niv - 7*Aln_-—> DELAY LINE
I ' 005 DIAGRAM
1 L i . R - o
: 8 1087
| 390
| R 1099 R1097
68K 7K
|
. FROM CATH , PIN 7. V 154 A Tciose Lcroso
»H MULTI TRACE SYNC AmP 75 ut 75 pt
! (TIME-BASE GEN. DIAG )
' 4$225V(0) 4225V (D) 4500V
! “lcim
! T 20t
9 %63 -150Vv
H * 100 V12238
i TO ALL POINTS MARKED ~150 V (D) Y2 6BQ7A
|
|
10 +100v
| cagomnl *1%e° o V1223A
| s 1_. = TO ALL POINTS MARKED 4225 V (D) POWER 216BQ7A
| : #1008 SUPPLY
! vA 225v
n *
[ i 21007 T ciooss cr228
! < '°|°7:[ a7 Icm?.l 04";7
i : | 2z g vlmT o
: 3 3
+350V Gle
L T ®1009 / i ‘P
| crio0sc 100 = 6-18-39
o ow T +225V(D) -
) =
' 10 SW 10 —1F
i _ELEV TO +100V |HTR WG DIAG = INT NG VERTICAL AMPLIFIER
1 (TIME BASE TRIG DIAG |
T FROM TRANSFORMER TERM'S 22 AND 23
! S3IVAC  { pOWER SUPPLY DIAG )
14—
! ® LOCATED ON SWEEP CHASSIS
15y e 475V, FROM V343, PIN 4, (HTR WRG DIAG)
1
! FROM PLATE, PIN 6. V1544
16>————e—  MULTI-TRACE SYNC AMP

(TIME-BASE GEN. DIAG.)

TYPE 543 OSCILLOSCOPE



._JTL AT by R ——— ;L_jup\‘nﬁ "
i + e
€ 1380 [SET
68 put 68 pput |
|
’ ci3e0 L c1382 cnml
FrOM " | 1.5 | ’ . 15 2 . s B
veRTicaL / € 1301 c1302 c1303 47 c1382 L o4 & cri30s €108 c13o7 c1308 € 1309 € 1310 - [ cun iz 24 cg \
ameur 73 7. 1 7.3 T 73 A 737 B2t T # 7.3 737 7:’{ 7.37] °'3.§ﬂ{
i3l $riso 1363l 3mi3or c13esL  2R1303 R
1.5 1K S 1K lsT l; r e
[ | ! = L
— | |
! ‘ it | i |
| I &8 ] s -
68 e
———d - 248/ 248 0be ———— 200, 2 280 —— 2o 140 P —~ade— afn, Y
_______ SR e o oo = e B - = —————— — — — 11305 g =i = e e e e e e R S
e e e e e —e 11304 - e —— -
-—-’3?11‘ it it SER /T\—ﬂr—%—imﬁ : p R,
|
|
| | |
c1368 L c1370_ ciaral
- - 15 . s v 15 y P . P 1.8
ci3e c17 ciae ciae 1320 3” cun cnn €1323 2 13z L crazs C1326 c1az
7. Fa% 7371 7.3 737 737 7.37] 737 7.37] 737 737 737
| c13ev-l ¢ m1308 cin 1306 curnl irsor
i 1.5 s L 1.5 1K 1.5 1K
’l&/ \Ju, e 248 - a0 - \Js, ﬁaL 11y NI JL ML; ——a
—————— —— e - - — ——— - - — ~ f——_—————— U308 ~ — = - - == —— —
b TS e s e s S M e S Se s S oS ms S sia s S SS S e e i s m e — o 0 LOWER
—m N — DEFLECTION
HP\—J’WT\—mj AECT
7
cran L7 c1m24f cram 4 i Cras cou{ ey €134
757 73 737 7. i 7.:-"/ 73 73 7.
|
TO UPPER
00— ke —— L ——ple— mnlf"?‘
———————————————————————————————— - - ettt U F - | Jp—_—— Sz —_— - _—————- -4
qls
6-18-59

TYPE 543 OSCILLOSCOPE

DELAY LINE NETWORK



F——— CALIBRATOR MULTIVIBRATOR —‘.i

CALIBRATOR
CF

00 K $225V +225V

V246A
'26BQ7 A

TEST
100 PT
3 /
Swé80

t ——Q - -{ SQUARE-WAVE CALIBRATOR

¥

"

C 682 100
27

T

R 684 ® 894 s
4375 % 100K MILLVOLTS | .

. )

685 R 695
5 100

3
|
|
I

p———0 10 o I
[
)
|
|
'

1025 L ce9s
T 00!

—-150Vv !
810 698
25

l :
| ——

T.0.8.
q4b
6-18-59 -

TYPE 543 OSCILLOSCOPE A CALIBRATOR

CAL OUT



790
. » S RATES UG
'l
10 THOGH S0t $w 10 ¢
108 34 ¥ AC OPRATION 20vams
. " o G T
]
——————— N Py 2 sy
| H
| Sy
| s3v ATV VAV
Tow
vin vins Vi vin vis vise vin | I 1 1
p | P
(
“ . | . .
k ) a i b - - : 73 70k0
s s . 0 s i 3 Tom 12 i

sy
|

AICONNCTIG i
Py 6 Vi mw
§ _;qz_t‘ l—.’ s100v | 10MY #p momE
i 1O GRATICULL LIGHTS 87018707 | sy
! a0 sutsn . g jum
o s s I
oy van v I A L 7
‘ o 427 498 oy o v 1
q n I L DT S anuo T
Tt g 4 . |
o
b ,,,Jl,,,_L_._*C | nevac e
Crsm Lonm | e
o0 S0 o 1 S
SWEEPs CHASSIS ——— -
TV
o Vi vims
v 10 423
. " . st o ks
Dows
. B 2
(At Y swwr-on Ousss
Vi awp Gusss
v v Vi vise Vi Vi Vioss vion v 10 4228 VOn
e 1o
AN o N T N MY A I O Kl
o 5
) e R I R R R R - o A e
vime Vi Vit vin vios Vioss vg,
\ ‘Swits s
o > > 2 ) "

‘ » LOCATED ON.

J 4 4 J{ P P

€103 ‘.,"
3
VERTICAL CHASSIS oMy P memE
.-
& o eavrocmm o e 10w
b v
v v wm wm et o
N N :
ol Bl o ol
a S
Vv ac
.
o
i
",
P ! S
RS [ =
s o +i0v
b ) rowta susmy CHASSS ' Werm
E—rVY iy
& l i
row i o
1o rm 13 [rarp— | |
v v v 0 M
™ oo ” e i | |
. o, = . l | Lems
* | ﬂ Q 10 Team 1 €011 J VII2A ) “1s0v b
i 3 o om0t i aro | 1 v "* — h12AX7 £ , 12407 et}
| 7 L walle tem
T B
L Do & 1 T
L POWER SUPPLY CHASSIS 1 1 £ s kox Lco
Gaancue & +
o
. I
PR lomy # ot
TYPE 543 OSCILOSCOPE A

LV POWER SUPPLY



UNBLANKING

+225v

V1838
'/26BQ7A

UNBLANKING
FROM CATH. PINB, V 1358
IME-BASE GEN. DIAG.)

7801
[ OSCILLATOR - 1 2834
r 1 100 K
7833 ® 840
am Lo 88 K
o0 L o 2832 L
018 P B
V824 '[' Yl 150 v
4340V 5642 R 83) 14
4100V UNREG ! ™
I 41450 v |
® 80C 2807 ! 1830
1K 390 4100V INTENSITY
E o ()
€800 Shor
047 220 1t
i L ) -
cs21 c8 ‘
+100V 0068 70 V823
(DECOUPLED) ve21 VSG! 2l2 :-usov
5642 2 \\ 825
) V859
[ T 1 cezs T65-543
} | I 470
i
808
== C822
001 ‘ A
C805 RBOS ‘
01 1K
1t
804 € Zrove
100 K Ve |
E TO V823 |
) e __toven |
£ : 4350V
Ly MAY VARY +350V GEOM.
| ERROR-SIGNAL . wini car i 'AD).
* AMPLIFIERS g “roven ?100( D ez
£ 864 100K
+100V . 150 : !
! 225V
(DECOUPLED) 2 S99 n +
+
2851 VERTICAL ———— +350V
R8I0 +100V 22m DEFLECTION PLATE
470K (DECOUPLED) SHIELDS o 0
__—HV ADJ R 852 5 50K
L4 = M
8
REBI
B 2853 3 +225v BLANKING PULSE
V8148 cels L FROM PLATE, PIN 1, V 1 348
) o 812 $100V FOCUS (TIME-BASE GEN. DIAG)
fbely T 2.2 (DECOUPLED]
2
—_ ) V820
%813 5642 €820 R
1 o %833 vese | oy I n
—150v CBl4 b R84 B —1350V 10K X | 7K 0H | |
0068 M L a3 / cosr b | \‘Z EXTERNAL |
weis i — 82 | g CRT CATHODE |
e = ST pT (
_ LOCATED omT I ! \NOIMAUV [
REAR PANEL ——=| = Qose |
:
I |
6-5-59 T O.B | %:L'E"(',‘r)g: |
| sweoo |
TYPE 543 OSCILLOSCOPE A CRT CIRCUIT |



